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PLCERL  |PLCHERHISAEED, TR

N N G

IZUN BERINBVRAE, BETERNEK

=) ReRNHE/IVE, BECEBRIKAK

B STRL B BIE BB S 48/ B EL
LBl (XN FPLCIRMS, XYFEWimA
), TRHHRBRIANL

EINEREBEIERBII A (T
e PLCIGMES, NI EZIGHAE) , T
TRERFRIAN0,

)% XX E SRR

2.2.3.2 PIBR—1 St
WEERFRRMERENT, mEMERZERRIT, W0 N BIFN:

Ban LR

oo | o a snzm | momm x| mea & s W | ws | e | et | weem e

o om oo 3w
0 o Sgras sk wr o ‘ o 2%
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B{EShiftiR, HBCtrIRIUDBE, WPHNRE
NEE,

2.2.3.3 EFTE

ST ENINER SHIBRIDI320E, BRNE
MBS 2 ZR I6ADH T4, MR
HIDA R B0 BN IO, LM FBREH
THEPLCHEIE. SHTEEVRIED N NER:

aan2

VR P3UBMBUNR NO—TOOHIE, REEHI

=
o2 o ngaszzen v o . o b
x5

ouem  spwswm w

@ sgwaww e o .

JUB T data3guiBiIt 22 RNEM3TTIE S, MmEM
Fe8. BRkWdatadBBILEER4S, BT,
SHUEN, BERZRAEMILE 2 RBHEER
*, REKRTEMTE, XEMBTURIESNE
SO NE—M, UREEM. ERZEEMit
CIIINSEne

D0 —RETEHUENERE, BT S

B, STREH—Mbi (RE RS,

SHERT AW, FUTUEHHEUETEFD

EHbAL

2.2.3.4 g

BEDMBIE (R4T) , REDE, RESRT, 8
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2BRREKNLELBIR, HASRZEENLREN
bR, RO WHNEMR:

o LEmHEAER dawda e TIERER,
mihE, BRELE (RaxRLe) G, M.

2.2.3.5 BEDE
WREMIE (ET) ,
ENTEPSHADRER

NE:S

RTLEVEDER, BBEE

[=] Type_Name ~
+-E@ GlobalVars
cnt
NONAME
- Ei@ 1_O_mappings
+-E@ Modbus Vars
dfefwer
#® Ungrouped vars
- Igl_Global shared

data
[i] data2
[[i] data3
[i] datad o

2.2.4 BE-NTLE (FHBNMRE)
RSEENSHELEE, BRModbusBIER
8. BRRTEENTHFSUMILRM192THI6H],
BESANMRE, BRIRARE, URSEMFRK
B, EARN—THIE. ZMIUER Ry, &
B WINEPTR:

@an Ew ome Daw Dwise

uuuuu mu
QU%ﬁ'ﬁ% %]\*HEBME %B//_\ﬁ’ﬁg/P RN
falseBOJ,

2.2.5 FEEOS

XERINBEBEOSHNIIE, B3SAE, SH

., FE, AaXRH, EP8 TR, MUk
41

RENINEE, FBINEERIRBBIEEE =SSN
B3, ftBonenglogiclabh, FEXHXIFEPIIE,
BEERE20ER. SBEECHENH, MUk
SRPBEXHEREECHER. EXHENU
“.plclib” BRI H.

2.2.5.1 FEXHEN

BonengLogiclabigft S E, BFELERS, W
gUBE), PX3050 T2 RPN, W NEM:

EEERS
g
B TEE

g AlDatabase

Igig" AlModbusRTU

g AlModbusTCPMaster

I-gig" BonengControllib

I--gily " BonengEmbedLogiclib
gy BonengMachiningProcessLib
bgly" EtherCAT

I-gilg" MotionControl

gy BB

RIE LR, TEORBEX -BMHESRIRA:

ERAR Laks
BE—LREANE

<, Pll¥EkR, &

% = A i
WEY |y =, 4155
REE  |0s LAsnE, FAANDS.

AlDatabase BBXT%‘Q}EEDZE@@%

B —LFModbusRTUBITNAEER, &
#, —WREENEREXRTTN, MAME
AX T E

B3 —EFModbusTCPEYINAEER, &
¥, —MREBNEECERT, MAME
X

B IXER, EMEEREHIEE

AlModbus-—
RTU

AlModbusT-
CPMaster

BonengCon—

trolLib
BonengEm-

bedLogiclib

B35 —LRERNIRAANIRANE
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FER2HR oA

BonengMa-—

chining=| O& T WHERIEXINAENE

ProcessLib

EtherCAT B3 T XWECATRIEXNIREE, —i
ANEF

Motion-

Comtro] | BT EROTEIE AR NS

— BT ENS, BN, E4I, 1Bk
R, %ﬁlUﬁEBUEE

2.2.5.2 S NEXHE
REEEEOSEINAERTGESIEES®HE, W
S

EEERS

]

4 R TiEE

gy .Al[}atabase
By AlModbusRTU
gy AlModbusTCPMaster
--gily BonengControlLib
--gily"| BonengEmbedLogiclib
§ii | BonengMachiningProcessLib
--gily EtherCAT
--gilp MotionControl
g A

RbeEReH NEREO:

LN

P s

ADatabase cz\boneng \bonenglogiciab \catalog 3000 \devic. B

AlModbusRTU \beneng\bonenglogiclab \catalog 3000 devic... ~

AModbusTCPMaster  c:lboneng\bonenglogiciab \catalog Y3000 \devic. B BIEHTE

ogitib
o i Bt

EtherCAT cz\boneng \bonenglogiciab \catalog b 3000 \devic.
S

Standard C: ogic ab\Logiclab'Libraries).

EER

BE 18
B
2iA

miBN, HEIL “.plelib” XHERH, KRE
MERY. WREPDRRBENENHNNHE, I
SRS RIFTEX A0 N BIPR:
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Bz AlModbusRTU

iy AlModbusTCPMaster

" BonengControllib

g5 BonengEmbedLogiclib

gz BonengMachiningProcessLib
§ig7 EtherCAT

5" MotionControl

W

2.2.6 XSZ

QIXSZNEAR, REEUETEFEE, £
TLREPEANUEREBRBR, RXZ52E, R
BRI SESHER. WRZEFREMNA
£35S, BRIAMRIN. RXZSZFOUW NEFR:

=% ¥ x|
BECE: - BEES:
fii—3 E=2d %

2.2.6.1 RXSZH—KRILE

ERNZZP, FERSXTRE, URIEEBD
ERXNR. mbE, RBRERERP, EEERM
TZEE, TERXZSZENFEOP, ﬁﬂuzi
ME%%%,§$Q§§%$@%ﬁ%m@
%ﬂ%%ﬂ TEFTENT. LDIBSHEFER

7T [IF NOT TIME, g THEN
002 [TIME_IN
0003 [END_IF;

4
05 [TIME2S_ON(IN := TIME_IN(* BOOL *).
‘ PT ;= TINE2S(; TD) 1E ).

0007 0 = TIME O+ .
8 ET:TIME ET (* Pohet )

1F DN ET < T#1S THEN

Lo
[EEDO : =FALSE.
4 [END_IF. h

15 |IF TIME_Q THEN
7 [TIME_IN = FALSE;
¢ [END_TF

New_Type. <7 SSINT % chnchw (=] moin (5 Gobolvers 1o ARREIERES ' LI o SERE B & [ Ungrouped. vors 5 Modbus Vors 5 Type Nome. (1D ON.OFF "G gede ¢ % X

~ 2] SN E#: uoo - BRES: 25
o= e
D0 0N OFF WR o Row

. "BDQONOFF WR O Row 1t

2.2.6.2 ERGENBAZEDMR

ERXSED, BYUEBIR—EZP, BEHAR

EMERLENRT, WATERE, TALTEEE

TMERGER. MY REMIIBERIIBRBIT,
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PRt RTONERN g8 A8 LEEPHERBREL
NEPT:

1+] @ @ =#& Ton - EEEE 25

fivi=1 FE &=
F gete DECL
§ pQ ON_OFF DECL

2.2.7 &

SNNERR, BRETEENDMEH NG, BS
BEREENTRESD, ERIXNEENBMES
WEN. BERONRIESELT: £EFP, BE—
TEE, Birad, BWEEMD: WNEPR:

0001 |IF NOT TIME_Q THEN
0002 [TIME_IN := TRUE:
0003 [END_IF;
0004
0005 [TIME2S_ON(IN := TIME_IN(* BOOL *),
0006 PT := TIME_2S(* TIME *),
0007 0 => TIME_Q(* BOOL *),
0008 ET =>TIME_ET (* TIME *));
0009
0010 |IF TIME2S_CN.ET < TH#1S THEN
0011 =
0012 [ELSE X = ctlex
0013 LED @ =3 Ctrl+C
0014 [END_IF;
0015
0016 |IF TIME
0017 [TIME_L
0018 [END_IF;Jpmrt
0019 . I
Add Snippet

mEBEEREW N EU:

Refactor to ‘
Parent Object Type Num. occ.
DQ_ON_OFF STprogram 2

Total number of occurrences found: 2

EZEOP, ZIHABLMOEREINEE, £
BIUFZMAELEH2MN, REEM, RT5TM.

2.2.8 B

ffBonenglogiclab IRHTEHRTENTH, A
XSZXM, pRNEPEK, HEIEPER (2
BEK) - EXBEEPRTRE (FELERRE
NH) , KREIEPERUTEMAR:
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LE test_help - LogicLab - C:\Users\ly\Desktop\TEST1255\test_help.plcp|

M | R B IR #% BA FE O#D
ak
gl 1+
= o =& Cirl+C
“ ['-'lt ERST Ctrl+E
> = -
| p TiEREH Ctrl+Shift+F l
HE.. »
----- BT Ctrl+G
Tp s&. Ctrl+F
1 BER—T F3
r Eig Ctrl+H
Parameter info  Ctrl+ Shift+Space or Ctrl+Shift+.
BaRte Ctrl+Space/Crl+.

REOEREYREEO, WHMIR:

I

#FE LEDD

Dy ON_OFF(11) — LED1: =TRUE:
Dy ON_OQFF(13) - LEDL:=FALSE:
I 0 _mapping=(GY) — LED1 AT %0QX1.0 : BOOL

liéim%f’—t

wF 1ETER BHEE =R
| ERaE
RITBHEINGER, TEERFEPTEUSE,

2.2.9 (R

XYFBonenglogiclab BYHE, REEN—LEHRE3
IBPE, WRERRD, BETEMNER. §
gModbus, EtherCAT, BURIEFA S —Lo@AEAE 5 80/
LIRNE, SSBRETHRET. TRERIHE.
2.2.9.1 {hESK
ZFBonenglogiclabBU R SIED, Mt o &
B, 26, RHeRHNTRRE0.

B — X
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ZEOPSAMZH, ANEARIIREW NRPTR:

S Dge

HERIN MELEPLCERIE T

HEREINNBIPLERIGIT

i © 0

[EREFTE IOk I EAR

/W10 ER T

REhERHEGE, F2RIFFENHPLCER, 36
TARAERIERNBLREN, IFBIESERS
BonenglLogiclab

W%&ﬁ?ﬂi"*ﬁé W TNEIF :

=
E ¢ S8 =8 TiE & A Z= B0 KBsHF I8 #

anEloscyaale s e @EEEFEE" @

L@l s/ -evos|losam|saflzoasrieocrse
hel R —
4@ MR TE &% ®m [ i [ wE pEitE
o 23 [ [ [
I @0 GlobalVars
LoaEs

0001
0002
0003

WEBRIPLCZBRMFLM, RS, FTREBSNEH
ERATARABVIRG D IR,

2.2.9.2 ¥ EBIOhE

AERAIVGE®O, HAFEIZESERY TE
P

I
|entiims0n = cntiimson + 11
I

ol == @ o @ 7 S| g Simulab - default WKSX - x|
S wE
=] LT ’ === % N
eo == :
gpe . cor
~
Workspace: [qefaultwisx
Digital Outputs Targetname: pmmj,,g
ey pooo @ | PLOpORC CyUsersysiyong Deskiopttest nelp AR BV 5 BLpicpr
HMI project: ‘
Analog Inputs
0 panels mtEn
Ao — o

Fn Ba8 -

Analog Outputs
&) o0 —

EZHENEP, DERE T4TI0EHER, %K
WO BREBR ey, WRABERED
47

2 EAR, T DABE sk, M E cpBIDT00, D000, ATOO,
A000, L2 —TETHIS, ERPHIREPR
BXFHEX, JUREEEMER. £xE0PH
JUBCIEE 28T B ER.

< RIPARIER

EPLCLIEPRBRANLMY BRR, FEEN ‘R
RPRIEES, WINEPIR:

U M5 E - Logiclab - C\Users\leiyong\Desktop\test_help\TREABENMEEABE plcpr - 1
B X RE ZE IE £ Bl B0 RSk I8 #m

AN R R W -l I EEREEE

R R E N P -

- [P main X305 DI DQ Al AQ
I @0 GlobalVars = =f
4 ©0 1_O_mappings
- [wl AL_INOO
- [wl] AL_OUTO0
: DIG_INOO
DIG_OUTO00
oA EE

HiR

M LRBIZNY RIVLE
Nz

000l
0002 jent 1= cnt + 1
0003
0004 [AL_QUTOO0 = AL_INOO;
0005 [DIG_OUTO0 :=DIG_INO0O:;

ZNEER SR EEEERRER.

« Y FEI0Z 810 B RSP

WERF NEG, BRLEPHT RICZEHMEII0
%Eﬁﬁ@ff&qﬂ

BB M (7 - Logictab - CL esitop\test help\MELSR\IIEASEL ol
Gl % @ &8 I @5 Wi T2 80 RESK IR B
wRE|7cxaale s

fEmain O ESERIL

e EEE.I 8

AR YL
B

FEMBRRFAWBE B HHRALZHIDI0O0 |, DO0O,

AT00, A000, EAAMIBRIRIEAE NS, W NEMR:
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= A e
Digital Inputs

mosio -

Digital Outputs

El DIG_CUT0D @

Analog Inputs

| /AL oo —— [i2131

— s oD —
Analog Qutputs

Bl AL ouTo ] BED

< BRY RIOERIRE

Digital signal properties n
Signal label
Digital Outputs TEE DIG_INOD
D\GJUTIII @ » Indexes s
Hig - T%
Selector o
B | mE | B |

FEAZ S S EHE O T DG B X AR B0 % A R
R, REMBZERDOZAN, REREREIR
th FTREZANL. BB SIRARE SRS — X
BT, —BRER. XBEERDIC 0UT00F]
AL OUTOOZE SATR BRI DiZEN R iR, HENE
SRR

. BRRIBEBRT

U RESTRREEN, BRNBEATHE
BRENIE, YEDEUERANEDRE, &
BB ek KN,

m M | e menel = |
Digital Inputs
El DIG_INOD -

Digital Outputs

Bl pie_ouToo @
[l Analog Inputs
B [AL_moo —— [12131

=

o
Analog Outputs

& AL ouToo ] [izi31

49

2.2.10 HfE

BonengLogiclab HFIGIEFS HEFBMK, REXE
EONXH, Rt MREDPSATRE, BEUTE
P :

LE test_help - Logiclab - C ktop\TEST1255\test

W i | BB BB TR &% W =0
a FIE

= (A
MEEMSATE

(i BFI1E (RiEgE)

B EFTE

IESFA..

*HTE

A

I Crl+0

mR5/E, HEFIBONENGX3050 PLC , mdiEd.

MIEHIRERE N T2 <

HEEITHIERE:
Hik -
BeagleBone_SIM
BONENGX3010 PLC

imulator
BOMENGX3050 PLC

LLEXECARMFLC
LLEXECHMI ha

EEELR

5 FEEE

m

L ERKE B

ROERIE, BH0 IR,

EIEETERRSE 13000
prizz3: 10800

Wi A
¥ CanOpen
W GDB
¥ Modbus
¥ ModbusTCP
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WEECDB , mAlE, REmbE .

GDBEZE 13.000
bl
ik sz 38400 v
Bz Nad =

IPthE 192.168.0.125 I
B ﬁﬂ |
el 1000

[1ERniE#EE

N —

[ mg | | ms |

WEEETCP/ TP, MAZBISSVIPHIILE, ImOA
5000, #BEY1000, RBEKRREHHEXRABBIITT
N&E0. O TEATHED. REX¥IEERE, U
TRERT, WIEF.

NiEBIRERSATE

HIFITHIERE:

ik -
BeagleBone_SIM

BONENGX3010 PLC

BONENGX3010 PLC Simulator

LC
LLEXECARMHMI
LLEXECARMPLC

LLEXECHMI w
EREE EnEE
| BiFR |
LERRE o omE

WEBWGE, i LERRNE, BHE0, F2%E
B— 1 NHERIENBBRZRRE, ERE ARG
RERERT, Bi2IREE8mXA, HIIHEE
B2,

2.2.11 BHAE
ZEHFHN ST, R B EBonenglogiclab Version:

V0. 1. 40 A5, g ll#BonenglogiclabZEENTIE D
51

RERT, EEZBRIRIEFRL.
2.2.11. 1 3TAFRIE

EBAPLCN I RER BRI N R E B R EHTHREY
1B)te DAX3050 EH-FHRABHRIELTRU AT :

1 test help - LogicLab - C:A\Users\ly\Desktop\TEST1255\test_help.plcprj - [ZE]

Bt BE EF I & AL B0 AEs | I8 | B3
ok ¥ A Fl e [EEEmE ==LTR ’
R LIIEE L E R K 5 S\ EtherCAT ESISZH
oS ® I g IEfTModbusFFEHIREE
I 1 ><| FASoftScopef TFF
I 1§l Global shared ~ SH{FSoftTune
I~ 1fl Modbus cfg B SoftTunef TFF
4 Igl MotionVar TR
;' Eimisw meGroup | e | | [ FrrTe

REXPEPHNTE, [RoEslsESEH1%k.
2.2.11. 2 HAFHRINE

HATHRNBGE, “NBEENEHE, BN
SSREREBE HI g ENR BB, W NERR:

OB =FIEEAR

[ =
eneipmERz: | | s [ |
5 EHREE [P | fhas |
Ll
ez
%0
LE%

TRHESEPRERBEHIER, DURIPHIHER. W
RErEIR N ERS, 2eRHssHBRN, 1B
SEPRMERRBP. WRPFRKRIENL, FTRE
MXAZNE, BIEAN, HYRRRHMOEHSS
RBER
2. 2. 1L 3EBRFHRIUH
RIIERN, TREEXIEE, EEBBoneng
Kﬁ%ﬁ%%%%ﬁ#,ﬁ?%%?K@F%Tl
B :
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O =HEEATE

D \worlc\else_Progran'\¥3050\boneng-x3010-nas ter_V250_v104_2024c| [ HhEESThE

BINTH fl e BN H i

55 [ fdlss a1t | A S |5
192.168.0.126 |

5 | FRIORA] | RS |

s

0 A&z

BREBEH %ﬂ@m@#F,AgmﬁﬁﬁmMZ
f, RZbin 3AEREHIZZ XA, DURBINIIAAIRR
RS T REWERBIXIEIED,
2.2.11. 4 YEiBEE|%
—NEHIES, D EE, SEEEUTEHIgEsPeY
MRS, IR AITHISSIAEC BT RI0, AR RI0ORY
ATEBE—HEE T NOXNEER. BO% T
Hg8en PR ERDERE. RO EE NZITHEs.

N =HIREEER

‘D:\work\elseiProgram\XSOEO\bonEng*xBOlOfmastEr7V2507V10472024C| e
BINGT{F i SRt BINSTHE i

55 [fEfles2R | Ipiiht [ hi7ES | hiE

1 X3050 192.168.0.126 |1.05

Fps i BEIoZA | WA= | EiE

o o7 [ [T

.

%0

2.2. 115 HIESNEATHER

R EGgEE, NEGEY RI0, BT &L,
RONTTRENRBILZ GBS FENY R0, R
TR HRNR TR AISS TR FHRNIEPIBEARYT

B! SNESBEEHIESKAZA .
53

N =51 R

|D:\work\else_Program\xaoao\boneng—xaom—masuer_vzso_vmq_zomc\ eAEIE
BINI 1 B BINIZ ff

75 [{Ehle2eal [ TPiaE | A= | i

1 X3050 192.168.0.126 | 1.05

ES [irigoXal ks [EE

e o7 | [

s
Fi PR BT

| gat!

SHEFRIAF 00 IRRTFHRTTAL, E’\Eﬂ%ﬁ
PRRSEAL s S

2.2.11. 6 ¥ BREIRFALR
T RERARNSIN, SHPITHREED, it
REBEBERROYT BERNAE, RED%ELEEH

8, EREOY RIOVERPHRERPERIHREVYT
fE10, mETHRRIT. W TNEIRTR:

O =5ImEA R

\c:\Users\1eiyong\uesktop\bin\x301U,EXTMD,HEAD,M7.bin | R
BINT s SR BINT (K

fr= | iEleazedl | IPHE | A= | 3E

1 X3050 192.168.0.126 | 1.05

1 |pQ 0.17

e

%0

2.3 RIFES
2.3.1 GIBEEH
BonenglLogicLab~ ZFHRIFIES -
« BEE (LD)
« BIWSIAGRIE (ST)
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« DIRERRIRES (FBD)
« JRRPLDEER (SFC)
- $B89% (IL)

2.3.2 BFE (LD)

BIERRAIIEENBY, XFUORN (BIE)
— Mg, XERMATEER. TG HERRER
e T, RO THEFENNEPHmE. W E
F;

0001

B ? RNZMRAEREABIERDEEE.

2.3.2.1 M

EHERDP, BRITENLS, xS PRE

LDiZfe, BEHEMBRS, TUEATNEHE,
. 5, TREB, &8, #rEmes. W NEPm:

Kb

RS D

ik Del |F
Bt
7 SHRE culec [
]

WEBAR, REBMIREZMNSHIRE (27
PR, MADER) , URRERRZMES.

il

R

E=3: O

mEkEsES: |

IR SAIZHA PR NLZHIIEE,
BBEEE EHI . HIETHNSE, WNEM

2
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L =
- =
2.3.2.2 by

2.3.2.2. 1 080
SO EE TMRYUBEE SRS, W NEHN:

0001

i

¥ =

g =4
E

O ==

s

[l iR
[\ FERRES
T SEMS-I
if FEM=-A
T FEIHTAMS-E

o FEF TS

&F FER

T FEAE -B
-1:3 )4

EXTREPTGUBE, BRIV R R EIRIEMN
ERTMER, BN, S, HRzie, wE

TR TR, HIXRmaNUFE— TR, TR
AN — DD 2. URIRBZAROVEME,
EEDPEMERG, EHFLDEXEVIREX R ZH
A, RADHTREHERE, WNER:

ww A O0neEe e, @R, BTN
EEREMRGE, £ EOXEED, RETIRIT,
SZAL I TR, W TN EIPR:
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i]@ B0 REsH I8
[k » rﬁ @
oEd 3
O =rms o
7] miEwE c
P
N

[] hEws
[{] TS

EN FREL)

+
£
E
=

2.3.2.2.2 i BIBMIRE

WEX T RERH XM NEMEIRE,
REBNGZE, BhnobSaEREM) ,
BT

(KB
BEBWT

| DTS EE

(=) H$E
®EF
O%i#
OLt#HE
OTrE

f=m 3 | =]
e WA

NTFRRNEIERS, B, B[, 6, T
0, EXEF

SBEZ A — 2R BAD

mE, WRBANBMEEELEENBELEHE
EORBHA, BLRBREBREHELTENETD
W :
8 [Lol 2 T S N
g [ [
28 “ s =
Bt [aumo v o | [
it I |
o= | [ ma |

BIXREM-RIEE, PTLIZETERAZZBOOL
it
57

BIAUEITANREMLE, RERalleizhit
AXVEAb5es, HELE. WHNEHR:

LDITEEE

LE=) HE
@R

O%iA
OLHA
OTBEG

=

=

2.3.2.3 48

2.3.2.3. 1 \RI4EB

TE—IMEP, BinaEsE, I, EF,
MER, BARN—T%E (N&BRE) , UKRBEMK
WE, WHNEMAR:

2.3.2.3.2 LEEMHIEE

WHEE, JLUHFALBENBEMIRE, JLUREZ
ABRNBF, BF, N, 841, 5, T
Be &

LDTISEE

be 4E
@R
O
OFf
OBt
O L
O TR

& 0 |
we | | mE

ERIMRE L, SHREBBINRED Ao
58
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2.3.2.4 THRERCUR RS

2.3.2.4.1 7N0TDEELR DAL LR AN
BonengLogicLabZE#2R AR N0INEER AN %Y, JE
BE®2. ERRM0SEM, S—fRAELERIT
RO, BUBHEENTE, RoEESnER
3, e b, BRI REGINRINZIDEER,
FERH. WTIEBAR

Sk

<
0001 \
7

B_MHEAREERNEEDHRR, BBE, RNES
ERVIBAE, ERIBIIEEREISLA.

]Ill \\\\\\gﬁ\\

EHlERR

foror i |
| mE | mE

WRABHBIR, BERESHERTD,
2.3.2.4. 2 1R EBINREIREM
EERIERKN, R2XZERNEMMIETIR
B, WMREEAZIERNBHOETE. 468
HORETERERR, REEXRPNTEWBIIZE
B ERIT. WTERIR:

59

XNTHENEE, SEMERIZE%. UEX
BENEBR—0BMRINE N A,
SSEE SeNE N I Sl

o001

EFR e [iras ~
NOMAME VARIABLE (BOOL) I#

ent VARIABLE (SSINT) NE-]

LED1 VARIABLE (BOOL) I

dfefiver VARIABLE (BOOL) I#%

TN MARTADIE /B ) et i=] L
'Y >

EXTEWARIRRITAE, MEEREERR
BEERTHERIT.,

SEEs-1

[ = |z | s | s
Auto

1 |TOF_var TOF x
2 |fTOF_1 TOF Auto x
3 |NONAME BOOL Auto Fx

T UENSEREEOD, Atal 0] &
B, FATEN SRS R T B2,
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2.3.2.5 ER

2.3.2.5.1 TEER

ELDSPROUEMR, RELEN LS TE
%, WNEATR:

sEEE
[ £ | wm | st | @ | veE | me | it i
Auto

1 |TOF_var TOF
2 |TOF_1 TOF Auto
3 NONAME BOOL Auto
4 |NONAME1 BOOL Auto
<
o001 N
#REE
wowamet . owwe
I —

WRREETER, FREXSED, REES,
LR ERNVREVERT,

oA A A

XM RE | (EF |18 T BE &t =B 80 AEsii I8 B
a9 TEE RN AL TR EEEEEEE
il :@EE g;g” oy [EAE BE GO
is|lodm =¥ o] 1O P [§ B | T
I8 E =

= |[v] ETHsE

2.3.2.5.2 MBTE
FIMBILUABE N — TR, 6EMBPR
B, MEXNR, RoER, RITNZMSRIDE
BF. WNEATR:

0002
k] BEAEBHES Space (1)
I
Q e
X
o
il
3 ZE [ main [F] Ungrouped vars 7 SSINT * RiE
.
[ ]
i
[ maum 3
© EE Shift+R
» 3 Shift=)
(]
0 EE Shift+M

2.3.3 BN AEGmE (ST)
2.3.3.1 #RE(AS
ESTRBORNEB I BEPLCIZHNSIA, WEM
iz
. BB APLCV R BISFR;
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 REHDE—1TEEHMIE. JUMNTEXREO
RREREE, JUNERDOPHIIRETER
FIDEE/IDRERZIBIRUIBAIE, BEEETLIM
KWL ERESPHRKEE. WINEBAR: MED
BERRIIREREAEINEREX, JEREME
R, FESBEENBMEIZ— AR,

mEEE femees
g xm | | @E B A
1 |Test_Create BOOL Auto a4 B0 TFERE
| 2 TOF 1 TOF Auto | i ERiES
i o
< \ > i AlDatabase
-~ AlIModbusRTU

0013 -
oo

-l AlModbusTCPMaster

001f [FeTOF_1(IN := (* BOOL =), ~gla BonengControlLib
ggi ST:;: (E*Egébﬁm:;) - @' BonengEmbedLogicl]
001 ET > (* TIME )): #:" BonengMachiningPrg

001 gz EtherCAT

~#ly . MotionControl

4| B
\4\ Timers

-l 08
_ BLTON

2.3.3.2 YREEINAE

STHRiEES A B NS Vindows ¥ 5 _Eiz{THIRIF
SHEBNINEE, EERNXAYUNERTES. 4
MOZF1R1E,

2.3.3.3 B%

APTLIZEDRRE, UERXHDPERENDNET
e REBTIrG, JUERARENSBNE
P BEPABERE, UKD,

BREDBE: REBEALRBMARREBENT, X/
¥ Ctrl+ F2, Z{TVZREEEBIRC ;

Baa3

i coog

151 L
PERFDE: REHF2, BRARIBNT;

MR D : RAMBHAEE S BT LOERA
&, REE MCtrl+ F2

2.3.3.4 STEABERINEM

HESTRREED, STIBAKT, WRKIE T TLEY

KETRBLHERRSEMN, ESTRIEN, WT
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BFim: 285, &ngRdE, N ZBRE
WRE, IF , case, For while rep IE, &

E IF 58 For 40 rep 1 =

b IR E AR N BFTEA

g F © E IF 52 For 4D rep i | =
c
S S

poo1
0007 jgnt % cnt + 1;
ATEstY Create]

IF (* condition =) THEN

([* statement; *)

ELSIF (* condition =) THEHN
[* statement; #)

ELSE

[* statement; #)

END_TF:

RAEDHIFTEECHREABET, ERIZHA
BRIRA,

2.3.4 THAEISIRE (FBD)

e REBERAEXEFMABIEMRE, EXZ
HURIEESLDZEA,

2.3.5 JlFzINEEE (SFC)
DEEEREBNIERAEXEMAE MR, HEXZ
HURIEESLDZEA,

2.3.6 5% (IL)
DEERBERAEXEMAF MR, EXZ
HURIESESLDZED,

2.4 TRREIR
BIZ—1iLiEE, ERRIKEBIUSET
fEIER, TEPTRN:
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+Hm=
4 %3050
PREPASL

------ ., RS485-1

------ ', RS485-2

------ W Ethernet

[ EtherCAT

40 IERHER T Z 0

WEITH RRR, WRNTYUSHW MBMERE:

-----

I T LURIESRINY RN E, FoINEBER
INI05HPY ISR

1. Fal: RS LBNS, S8BT RE.
VR —I0 BIRIR, ZIRIROVEE BN KR 2 4
WS, SNRREBIESNUE, B BES,
TNEH#E,

g REE® x
Fier: \

eES W gk

| EXTIO_AIL4 1 EmEmaER

| EXTIO_AO 4 S

| EXTIO_DO_16

HEEEHER

[v] BmFRE R

oo RERITA0ARTD, NIDRNID/EWE NP :
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JUBEDIRR N E

DIRIRTE —SHEN,

25 g EB//J\\DD

-----

mﬁi): DERHRE KW ERS48580],
BB HENIMECENT BRRHE. WT

T NEPREEEMI,

— MRS,

BPh
0: e
mEe (V) ,

RIE S HRBUN TR,
NSANY BER, WTNEFR:

E?E“EM?E

REANIE R TRERZR KR
%th“_o TIXE//J\\
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JRIFENAI0EY

R

SFNANHIINEELEN (5KRBR), TUB
F2 SR SBNUEE LW NP

TS

------

(e

(= b= = b= S
1 |2 =

/\E/HLW%«T&z%ﬁEﬁW . REIS
1 E ST -—— NTREDEE, ST
T R SRR,

2.4.1 ¥=ZBMADI
RSB HERRIGUBIMLL T EAER :

BE

— V0 4k

IR
X3000-DH-16-1

il : EICPUISHRIZH
SHAZEL: 16% 24VDCMmA!‘/p sinkfn

=3

RERATSIUTRARMER, &7 J%ﬁﬂb%ﬁ
16N RENT|MA, WATSERNBOOL, T
JXREDYLIREHEEEHOBIUNE S

[T HiA

@ sm RASR

# | Daa | Object Name ES £33

1 DO FRERA 00 BOOL
2 o A8H A 01 BOOL
"5 o FRERA 02 BOOL
N R85 03 BOOL
5 D4 Fr BN 04 BOOL
"6 D5 FREWA 05 BOOL
7 |oe R85 06 BOOL
8 o7 F BN 07 BOOL
ENEE A2 08 BOOL
10 Dl R85 00 BOOL
11 DO FEiN 10 BOOL
12 it A8HA 1 BOOL

A N3 =) =R = N
AXE, BEDIOHFHEBHARERAONLEEZN
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SBLUREBFAEU NEMR:

[ % Daa | Object Name N fid ]
| 1 Dl FF % &4\ 00 BoOL [SB1[ ]

N RERE, JUSEELIEEEDPEEI 0 -
mappings, HEEEZE FBNIFIRERNSBITLE,

= & ipppv_scan T8

[P main
=P teys
H EiEsE

@@ Global_vars

=-@@® 1_O_mappings
- [B] SB1

o =

M5l 0 mappings =HMLIINE, TAREI
ugﬂ%MWMt%Mﬂ)(ﬁmm%%ﬂﬁM
BY, OIEMEN, BRNFEIER,

B [ w1 wnr | mm (oeiE M| ik
1 [SB1 BOOL %IX1.0 % |

By, BEnE, MERHRERE
™ FRln S

1. BEENQUAITR, RFZ2EHENMRPER
BARIRNMBIUAN T, HE—TRRENBIRNA
%IX1.0, AT,

LDXISUENE kS

LS
(OF+i3
O =i

O tFta

000000

O ThREA

e —
Cw | w

REHREL TR U TXEE, EE%%@M B
#x2T, (REWSIRE, XRERUZEN
EERBYXITEAE)

FEEE =
wE Local kit Auto [.]
5 %1 ESl [ BOOL 1]

J

J
] wa % L]
-l =

ik I |

D | A |
IR NP IR HREALE,
HAFEET
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AIIRITI0 NEIPN : IEYBIRAEE,

AR

%lX1.0

ST, ARNZRRESE,

0006

%IX1.0

2, BRNHORERBERRUNETE
TRRSHIATINGE (LDWREM) |

BTiE “”

LIENSIZIe

BERET, =
RE N

LD REE X
2 b |
(OF 3 O
: O
(OF 1z o
[@F =351 O
O
OTRA 0O
T —
CwE | wa
BEEIMUTEE. (VR S)
RaETHEIMEL N NEE, NEDPR
TSGR x
ik du) e e
d
[l NONAME iable:
[ set e
[E sysECATDCStatusChange.... e
e e [E=sysECATEmGyEvent e
282 [ manzg [ sysECATErrorEvent e
off sysECATEventld s
= e
st TeE [ sysECATNetworkRecover es
[S sysECATNodeStatusChan... e =
f
e gwsECATResyncIn o :
E=d = @ [B]sysEtherCATDataRO s
" [B] sysEtherCATDataRW e
gk B - [BsysFieldbusbataRo e
B DataRW les
& ‘Fﬁﬁ " .wrssm\Md les
g% (e - [ sysvbMRtuNetLise les r RTU Net list
=== [ sysvbMRtuStatus les us master RTU status
wgE |- - [F=)sysvbRtuDiagnostics les Modbus RTU standard diagnos...
— [F sysMbTcpMState s
@w MbTcpSlavestate riables
EMasterDat... Varishlas Data hlack RO reauired for Ma. Z
[ ) ]

EXNEAN TP, TUBSINZTMIENEE
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SB1 ZZL 8BV RVariables, mESBIARGREIHAE,
REBROXREM, BRAESHE ATHEN N E.

SB|1
f

SHmIE, NEH, Bl

SB1

2.4.2 FFEHLDQ
DOIZIREVEER, £UDI, 7EH FRIRIRD, HEDUR
R, mBHEE, RETREBHH0BEERR

N OUTL, REBRTS,

it
B BESE
# | Data EST =8
| 1 [poo F A&t 00 BOOL OUTH
| 2 |pot AAZHRE 01 BOOL
| 3 DO2 8t 02 BOOL
4 |DO3 BT 03 BOOL
| 5 DO4 HxBiHd 04 BOOL
| & DO5 8t 05 BOOL
7 D06 F gt 06 BOOL
| 8 DOT A8t 07 BOOL
| s |pos8 FrA B4 08 BOOL
—Innn Temiaw an non

TP 0 mappings POYBRE NEFAR, T
DUBEFOUT18IBIERN%IX2. 0

1 & ‘eoo%lj \%Mj:)m \% HA  MmitE EH | ik
ERDEBRONEEBRNEREIEA

1. EREABUTNEMR, BRIBERDESRIIE
REVER.

%QX2.0
—
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STFHBSR, SR TEMAR
%X2.0

2. BEBRW NN, HBRAEZSIDINER
Tk

0006

ouTt
—

2.4.3 BLIEHNAL

REBRLERARR, RERTHARERLER
AOOBVZEENAT Inl, JUBFIRLIBENBIEE
ZKRUWORDERY, R EHRTS,

B A

=a ;A

Hiw EOHAE

4 | Daa | Obiject Name EXN T
1 |AID B S A, 00 WORD AlInt
2 A EHET YN WORD
3 A2 HMBIRA 02 WORD

4 A3 LB A 03 WORD

RHRBEGE, £ LD 0 mappings PIBE
TEAR, GUBEAL Inl@IbHER%IV. 0

& | #xm | mw | mm wakE En | ik
1 |sBt BOOL %IX1.0 x
|z |ouTt BOOL %QX2.0 x
s ALt WORD %IW3.0 %

RZLERTIERD, BEY RERENABES
B, HEBRBAN, ZESREEN.
BEMBRRINNIGR, FRIEMBRENIERHST
o, BERXIMGESS. 2.4.1. 1, BERARBERBE
KOMARZ BN, WS FIAEBEALN

BB A\BYEB RSB V0-10v XYNZEE90-10000;
B A\ BYVEB B E00-20ma. XYRZAHEJ90-20000;

2.4.4 BLEHEAQ
MNTRERNEAEVAITNRE, BIELE,
AQ Outl, TR
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R 2 AR

[T it

Esm RAAR

% | Daa x| e S
1 ACO EE L 00 WORD AQ_Outl
2 |aot EINERE 01 WORD

3 |AO2 E L 02 WORD

4 AO3 EW SR 03 WORD
RREG, A£12PHI 0 mappings PIFET
Bz, SIAEFAQ Out 15953 J9%QW4. 0

£8 [ zm [ own | mA ;e mR | ik

LSW BOOL %IX1.0 x

LOUTW BOOL %QX2.0 x

LAI_JM_ . _‘WDRD %IW3.0 x

4 AQ_Outl WORD %QW4.0 x

REBAQ Out | VAR ISP ELERTINE
EXVREE sV e k.

AQIHBYEB[E 790~ 10v XY R BYEH{E J90-10000;

T ARIRR BB, REBMEN.

2. 4.5 BHUEIRCI
CIBRZB LN MGATER, ESETRNRE
—PPLOZE P REEE—TCIER, BNIIREECPU
BRAIK, X3000R sz KfModbus — RTUIR 1,
HO—PFIEMBIXTCI £k, REANRERSR
2. s& meBdE.

2.5 BOEE

2.5.1 ¥R
BonneglLogicLab3z KyRF UGB, HP—DEIsE
CPUBRR b, S— DX RER L, BEMD
FTIENRESEUNEBLREZEEN. HER
o, #iTEE.

2. 5.2 Modbus—RTUEI5ECE

2.5.2.1 ¥TFfModbus-RTUZEIIH
ARRPRERSA85-1EFTHNEONE P, HRFE
Modbus RTUZEIS, =EMBHERER, FBTEI
M MECENE, WNER:
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O 9600 bis

O 19200 b1

© 3840005

bl EEEIENS O s7600bis

P oxTewe O 76800 bis
O 115200 005

T,
’7 N.8,1 (No parity, § data bits, 1 stop bit

ModbusRTU At &

T LENRENESP, JLUEERFE, UASIT
B, HPSTRIVERRIFW NRAR:

abiines

5408

N,8,1 (No parity, 8 data
bits, 1 stop bit)

TR,
eIl

BALENHEAL,

141

E,8,1 (Even parity, 8
data bits, 1 stop bit)

(=1 E T
(eI

SALEHEAL,

141

0,8,1 (0dd parity, 8
data bits, 1 stop bit)

FRR,
(EI= ]

8L IBAL,

17

N, 8,2 (No parity, 8
data bits, 2 stop bits)

TR,
eI

SALENIEAL,

211

E, 8,2 (Even parity, 8
data bits, 2 stop bits)

(=1 E T
(eI

BALENHEAL,

211

0,8,2 (0dd parity, 8
data bits, 2 stop bits)

K,

(EI=vi

SALEHEAL,

241

2.5.2.2 MNEHDR

4, X3050
=T
%, Rs485 i
-l Etherne
%5 EtherCAT
R EREEHIETS
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T EU6/EBE ERS485- 1R A0 NEATRN :
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TEZRERSEXRE®E0O, WHEATRN:

VAN

lter:
BEE xR
% Broadcast Modbus FC-05 10 THEE0SO0x05) - EAEAEE
‘-;-‘ Broadcast Modbus FC-06 10 TEE0G(0x06) - SARIEEE

-‘ Broadcast Modbus FC-15 1.0 TIEE150H0:0F) - SR MER
" Broadcast Modbus FC-16 1.0 TNEE16(0x10), LL - SAS FES

> =

Generic Modbus 10 ERMModbusTE
EISTHAE

HFIRBZBEREFOPEREAEModbus R, (HR
RSl BEE) , REER, TRS48-1 N oS
HIXMEA DR, WNEAR:

&=E 1
P EE
4 g, X3050
PR Tur ]
B &ﬁﬂé%ﬁaﬂ

w Ethernet

- EtherCAT

R BRSNS
2 onIzve

SR EIZ DRI PDRHTIE, WNEAR:

L] St
B
=0 Generic Modbus_1
Modbusizit 1 (1.247)
Minimum polling time: 1 X ms
Address type: @ modbus O Jous

OJBEL PRI BIR, MIGANEIE (1-247) , HEi/J\
BNEE., Bi&E/\RBNETUANREIZ DR
NBUFCO3, FCO6ZEINAED MV ia|a,
2.5.2.3 HMI0DDEE DR
OECEGHEADYR, Ko N :
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EE |
a EE
4, %3050
4 possor
SHSERES)
REEBEBMET
st
¢ RS485-1
el Generic Modbys 1]
%, RS485-2 it
W Ethernet
I ¥ EtherCAT
R EREESIENE
£ ogTENe

ABRENERZEREOP, TJBRBTFZIREERE,
WM

wEs L
% Modbus FC-01 10 EEE - IEE01(0x01)
% Modbus FC-02 10 EEEEN - WE0200%02)
% Modbus FC-03 10 EEESEEE - TE03(0%03)
% Modbus Fc-04 10 EEASEE - MR040x04)
% Modbus FC-05 10 SABEE - TIEH05(0x05)
% Modbus Fc-06 10 SABIEEE - JIH06(0%06)
% Modbus FC-15 10 SEMEE - HEI5000:00)
% Modbus FC-16 10 SEANEEE- DEI60x0)
BT

XEBLMDRRE S Fes — LIAEFC-0396l, 7

FC-03, mibie. MIBZBHER DR FaHl

ZUEEDR. WTNER:
4% RS485-1

Y Generic Modbus_1

% Modbus FC-03 1

,,‘\ﬁModbus FC-03TDRE DR, HwBRAEIFD, O
EFFRMI, RBNE, BRNNEE. T
P : HORISEEMIEM 1T,

Modbus FC 03(0x03)- i {Rfr 1728

L] BEFITE

BE
Iﬁﬁéﬁbﬂl 1 (1..65536) I
jeinndia: 0 i (OFTIELIRED
AT 1000 =ih
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# FRPR SSRGS ESSIFE, JLUAN, MR,
—(TEEVFR. TUDEAEEDE — T2,
== I

(+am | =8 [ 0= || @oasE |

i | £ | ObjType [ Sk [ =8
1 Register WORD 1

ZNHNEZRERRIRE—EE, £ LARFC-031X
TEDREERT, REXNAXTMIEERERN
FEesibit, BHRENEERERZEEP. %
TETEBATSETERRAU TEMT: BA
2FRRead Data, RSB HFTEPLCESHIXVIEE, 1E
RZPLCEEMER, KETHRERRIT.

s | £ | ObiType [ et [ =8
1 |Register WORD 1 |Read_Data

HEEPLCIFE

E¥  Read_Data| X

%8 | WORD

flvtzfa, £I1FEs00, SHI—Modbus_Vars
BT EAH, TzAP, SHI _ERBIEBIPLCEY
TE, WNERAR:

I E | 2w | ww | s | e B |
New Type At [Resd pata DWORD %MD100.0
SSINT

]

&

EENModbus-RTUEIGH, REFBRIHIINFT 583
HOUEE, —RBERZMIENL.

2.5. 3 Modbus—RTUMIGEZE
2.5.3.1 FTFModbus RTUMIS
EEEModbus-RTUNIGH, FREZRRPRE

RS485-1P, fEECE N E P EEModbus RTUMIY, BECE
75

MITRAFR, SBITRI, IR MNIGIGS, W NEFR :

NE:=3 4 x‘
e - ModbusRTU At B
P gede
P main — i,
New _Type
SSINT R
Modb R 30
P Test LD i
F TEST NEW FC @ Modbus RTUME
5] Type Name e
B Globalvars
E® 1 O_mappings O 600 brs
E® Modbus Vars O 1200 bis
E® Ungrot O 2400 bis
i@ Global v O 4800 bis
O 9600 bis
O 19200 bis
“ EJ EEXSOSO @© 38400 bis
i o
57600 bis
Py
« I amma O 76800 bis
O 115200 /s
—HRITIRTE
E.8,1 (Even parity, & data bits, 1 5top bit)
i &8 EtherCAT — MRS
o i EEESITENS
@ New.dsis.0 Modbusftit(1.247): | 1
S New_Axis 1
P enTEre

o EE TOF main DQ_ON_OFF [ Ungrouped vars [ ¢ » ¥ X

2.5.3.2 lETHEeSMIE

QB Modbus RTUBRE, HTEIRIT—LFEEEM
AT E, iLFIGHETIHIE. FESIBUNEER
TH2ERREPHNSH (BBRE) Pigit. ¥
MRITEL 2.2.3%0 2.2.4

2. 5.4 Modbus #HE13i768
BRI T EEROSPITTIELZENR

4-giz" AlModbusRTU
Ja = Dennions |
[ Structures

-2 MB_RESULT_VALUE
MB_RTU_NETWORK ID
7 MbBaudrate
MbChn
MbError
P MbException
MbFunction
MbMode
MbParam

% & % G G % O

= MbRSMode
- & MbStatus
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Name Value| Description O HER
N —

WoRgErr Ok [0 | O TN O seearemim
curred

MbRgErr Ille- Invalid re-

_ ) 5
galFunction quest message TAERRE
MbRqErr Ille- Illegal datal|_ . “
galDataAddress address SRy
MbRgErr Ille- Illegal datal|_ . %
galDataValue value RREEE

Name Value|Description Enlve=yy
MbRqErr MsgRe- Invalid re-| - e
sponselnvalid |14 |sponse message TRIARLE R
MbRqgET - Response size

r MsgSize 15 error IRV IR
MbRgErr Time- Timeout| e

out 16 reached BIYEA
MbRqErr Task- Function in- ToWAESS A
Invalid 17 voked by an %

fvatt invalid task BYREN

MbRgErr Slave- A

Slave device

MRS BE

DeviceFailure failure
MbRgErr Ac- Acknowledge
5 IR
knowledge error
MbRgErr Slave— Slave device
. 6 MIGIR B EIT
DeviceBusy busy
MbRqErr Pari- 7 Memory parity| N BRI
tyError error H2
Communication
MbRgErr Com- 8 channel con-| BSEEKE
mChn figuration|fHiR
error
Invalid slave
MbRgErr Inva- address (ad- it S OINTaN: il
1idS1 Ad- 3
drless ave J dress range 0 (;F it 5o
- 247) 0-247)
MbRqErr Gateway- Gateway path| WXIERERAT
PathUnavailable 10 unavailable J==!
MbRqErr Gate- Gateway target .

SO A
wayDevice—|11 device failed M%DQTEWREB
Failed to respond AR

Invalid number . _
MDRQETT Ms=| ) | o jomore g0 R ITTER
gllaxElements this function 2R

Cannot correct— .
MbRaErr MsgRe=|.o |10 pui1d the| TORIEIRIDR
questInvalid BRER

request message
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2.6 DIKRIEES

2.6.1 BEHR

X3000 2 SUBIPLCLAA MBI BB D E B REA 5 Mod-
BIERSES %EFE‘%O MK

bus-TCPHHIY,

55 FModbus-TCPEIREIHIT

2. 6.2 Modbus—-TCPEANFE
2.6.2.1 FFBModbus-TCP=Eii§

FRBEEHODHE|Ethernet, mFEthernetfE LUK
MIfCE P a)BEModbus TCP Fif, 0 NEFIT:

DYNC] -

b EREHTERS
P oweT=ne

BHSHERE.

A5l
Modbus TCPEH

Modbus TCP 2 27 S, BiMihtn255

2.6.2.2 ZModbus-TCPABA DB S
I)eModbus TCPEJ[‘J’): ORI S nEa EEther—

netZAIMBADR, ®REB

Modbus i 53, QD—F.ﬁﬁT

EXPHREERD

Fiter: ||

aEE
Generic Modbus

SRR

kA R
1.0 BRfModbusTs

>
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ﬁjﬁMUZ/lJ\\BDQ}EU %MOdbUS TCP TP A \o @E%ﬁiﬁ
=Y IINSPIvne

| lifMModbusti |

[t
O oxTerg

2.6.2.3 SWIDEE DR
Modbus-TCPBAETDR T, WMIINEED mA0Mod-
bus-RTU—#%, XEBRABER, FIEN2.5.2.3

2. 6.3 Modbus—TCP \HECE
2.6.3. 1 FTHModbus TCP Mk

Modbus TCPUIG—EHI2IMAFEH, WTNEAAR:
REBEF =R HILRIT,

BAARIREE

-5
[ mModbus TCPE#k
I Modbus TCP JhikEE2TFR Hikibhlh285 I

MIGBYTPHEIE R PLCEYTPIHILE,
2.6.3.2 plRS st

Modbus—TCPFOModbus—-RTU M GV S 528 ithit 23 A
B, RS GRTEMIN2. 2.3 §02. 2. 4

2. 6. 4 ModbusH{ETRi5 63
1BESZ2. 5. ModbusHEET1588

I (]S 9502

2.7 EtherCATI&ES

2.7.1 ¥R

EtherCATZ —pET DUAMBI T T\ A

R, BEOBEGRIFEE. BSREN. BHERA

BERm. WHE T HEEtherCATRIBABXREA, &

ZZEDFE (DU AT RLE ther CATIRENIERS
79

WHANAY , HBEEREtherCATRRARAEZERS
DY, DIE: https://www. EtherCAT. org. cn,

X3000 R I3 K5 EBY 2 FshmEE ther CATHEED (188
RJ458:00) , RBZRFI2 D MIGRABEM DG,
EtherCATRZ&BF AR/ T LURE Ny Imso

2.7.2 EtherCATEIHAC S
2.7.2.1 S NIBEXNIL

i TEtherCATBIE 28I, BRFESAMIGESI

H, FWAEERAMIBER. XTRIERBESA
—R, NIGER&REHELogiclabth, XHFFRE
BMNIGFRERAIMIGE R

WeBLogiclab T B > S AEtherCAT ESI 44,

TE test_help - LogicLab - C:\Users\ly\Desktop\TEST1255\test_help.plcprj - [Z/E *]

w e SE BT TR EE BE B0 fBAF | 12 | 83
ezl ] Y oA B & B[Am[E BEEVTE v
&y ¥ @ vl @ 1 R 8 il S\ EtherCAT ESISZ{E
iy pr| T4 AT IEfTModbus B EEIAEEE
NE: u x‘ EBSoftScopefTH
P gede General B SoftTunefTH
- BP main RS
New_Type ¢ 1
s [Cenera EHEEEAR

REEITHOHEOPREMI IS, R
HrREFILSET. WHNEATRN:

| [selectal] [Select none|

Description __ ProductCode_RevisionNo
AX-CWES-CIAR02 222577 AX-CNE5-CIAA02 Ox2ATT xIG0ATT ]

[ = |

ERNDSTAMLIR ST, BATUBH L& UGE
\EEEEM.

2.7.2.2 ERNIRE
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““53MUZTM“DDE§EU EMAModbus TCP™H “\o @EEEEZﬁﬁ
= IRNSIE v

SHEsERS

', Re485-2
W Ethernet

7 BEERisETEs) MaxPorts: |4
rEER Max Frames: 160
%, RS485-1 Max MAC Ids: 100

Master settings

Master name: [Master_1 ]

Online config: |Remote on 192168 0.123:5000 Online mode.
\ ez |

[J EE - Virtual ethernet switch

Reference clock AX-CM55-CIA402_1

Sync shift time: % of cycle time
Divergence threshold (us)

Other setti

[ Aiways read indentification informations

Acyclic frames min. period (us): 4000

Master settings

g

SyncUnit Name

Raw commands

Add SyncUnit

2] Remove syncunit

Slave SUID Assigned SyncUnit Assigned Task
AX-CM55-C1A402_1 0

BFR Thee

Enabled Ao B EREE U,

Master name 1R E IR

Online confis PLCHYIPIBIE, —ARRARBR
FAARIT

Online mode

LS TNBVIRH, Hlogiclab
MEEIEdiessa, Blgx
ERIZHH NELIDEE

View resulting

configuration

AERESR, B3 MNIGHEX
BR, UKBHEENSS.

Network topology

B B BSME E 5

EoE- Virtual

ethernet switch

LB REE, —fR
AR

Distributed

clock

REDMIVUTEP, SIAERIT

Other settings

D3 ELTEEMER)VEH, X

& _Elﬂ-gyg/ﬁ]\{\: JBGhO

2.7.2.3 EHEIT
NI BRI MIGH

BTIHEMLSE, XEX D E

REY, TURABF RITTEIED BN W BT

81

£l EITP, JUBIR—HONELSET, kR
—EH e, JLURNEDRAETNELETT
. TR BRAINTER, GUAEE, FIARIT.
2.7.2.4 BENFUHN

I XEXPLCE ENEE N F U TN T BUSELM IS
Eﬁ@?&a@ SHEANF. WINEFR:

Master settings

[ SynclUnits Raw commands
Assign UnAssign
Add cmd 5] Delete cmd
md DataType Logaddress Adp Ado Work cnt Comment
o o e S
@ APRW BYTE 0x0 0x0 0

ARIEIU /N, IELL?%E?&PLCTK SCINEY,
IR ENRNBSHEEFPLCEENTHM~
. PTIIXBF2RAPLCE E%ﬂ’ REEEEL
BPNEZE—T2BLEE, EtherCAT map-
pings, XEERR S >HINEELI MR AR
ZERGBERIX T INEE. XS R U EtherCATE
AT WRSBERENFTEKRUAHXINZID
=8
2.7.2.5 FEARNEtherCATMIGIRE (Online)
FoIERISPLCAIEB NI 2%, FOEtherCATHINIZ
&, fEEtherCATEISEARIZENE, md5Onlinei®
f, JUBIEXIHE—10nlinefEI+. W0 NE
PR :

82
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: Master ettings J[JJ_ E'J /Ijt/ [A%Y u&})\ llJJ_ B’J ﬁB \$Q 9% (=] /|_;\ o

Master settings

Reqstate:|  v|  Actualsue 0p
Name  FhysAddr AutolncrAddr  State  Type Detectedtype  Vendor-Product-Rev

<missing> 0 op AN-CIA402 87-2-10000 Req. state: l:l Actual state: | Op

<missing> 0 FFFF op AX-CMS5-CIA402 87-3-10002

E&‘E EDPETPIHEEEGHIMNIEEE (BRE w0 e o ok
%ﬂ" MURIREID, RASES NI IX M XMLR Actual state: TR FIGBVAS
'TE IZ:LQ%% ﬁ?‘ﬁ@ﬁ%%ﬂl%iqj ﬁﬁl//{ fERUH jua:FgAj1 _Ltiﬁﬁo
%,.\\ﬁiScan Networki 3,

Master settings

2.7.3 EtherCATMIGERE
= | O 2.7.3.1 EFI0EtherCAT I

Ve Py Adohids STy Dot Voot

= SINGEEBME, SEE, BHRSERNIE
PHRIEUTERT, RORRNES, TN I, HEBonengTEF, MEHHServo Drivestt
IRE, RIIHRD, BF., #R—MIREBNBEE. REmEwHR
T aster settings. T, WFEHR:

VB
‘ ‘Scan Network | A s
BEESERS)

[ Run ] Reqstate -‘ Actual state: | Op .

SrEme

€, RS485-1 1.0 AN-CIA402

Name PhysAddr AutelncrAddr  State Type Detected type  Vendor-Product-Rev :; ':‘5:85: e e )

AN-CIA402_1 1001 0 op AN-ClA402 AN-CIA402 87-2-10000 v EtercaT Tz Accvss Cinaoz 22 AXCMSS-CAIGE
AX-CMS55-CIA402_1 1002 FFFF op AX-CM55-CIA402 AX-CM55-CIA402 87-3-10002 =

o e B0

\ N AN £ auTEn
E? EtherCATPRIEBME NI RINBH T ™ML hson armnes E Sl

Re) =1 2.7.3.2 BINRE

T REAMIB BIEther CATMIGIRES, SHIMNIGEE

PR=AssE

@ rozawmrs Eﬁ@, NPT

Slave settings

Output. Mailbox nc

General Startup TInput

wigamjlzns = a-lgs ¥3050
P owTzne a Sty
SH=EFS)

ESTFR0RZ, WRBonenglogiclabREch LI ]

Output port: B

R P RS Device inf
BN MRS E'JXMLS\Z1¢ BNE, BIOALERNNE ', RS485-1 » Seee (SO 12

%, RS485-2

FNxREW. BETIGEEBTEXRE, WEPREIZ W Eihemet

& EtherCAT

n

REIGELE, THESE

Check Identification |Nese -] 0

mn, RB/BDOMNIGRE, T
MIRRANEINENRBES. Py

2 7 2 6 - iﬁl”,_ [ Set PDI watchdog (0x0410) 1000 100000 | ms

EFIENELZ BT P, JUISEBTIEUN, N
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BFR £

Enabled MIUGEERESEIN

Slave name MIGBIR

Auto incr ad-| B&ENNABIE CEBRHREK
dress ANBEEN)

Physical ad-| ¥l ORERFHRBRAHSE
dress o)

Previous port | F—"RO

Output port Wm0

REEREE, FARSERP
TJEINIGBET, XMLARA
S, FERAS, MUk~ EHRN
B IDFWLEMBFIRT KR, o
EPHAS—RABREN,

Device info

Watch dog (& |BIMNWIREDIE, —RAREIR
%%) %O

RSB BN IE, —AkKiR
MINERIT, NARHEH. B
SIS

Timeouts for||I=>P Init%PreOP

tat hi |

state lec ine P-38. $-50 PreOPZlSafeOP,

(ms) (BE8) SafeOPFJOP
Back to P, I|[@&F|Initg{PreOP
0->S OpZl/Safe0P

Use LRD/LWR|{EFLRD/LWR {LE&LRW, —A&AR
instead of LRW | ZEEBEN

BERSTRHR. X3000RINZHISSEERMIGE, —
IRAERSAIIDHTEIRMNIG, MRERRS
TBIE. NEBESKHIBEERNRISRS], &M
EEN RS L

85

2.7.3.3 IIEHUE

Output WEIN-RAD Input iR BEMMNIGEE TP E
BRELENMIEIAD. TSlave settings (I
B8 MERSO0utput IR0 NEFR:

Slave settings
nexa. itaxtup nput

Assign UnAssign [] Show only assigned PDOs

Add PDO B Delete PDO Add PDO Entry &) Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SUID

© 0x1600 Outputs ~ — O O o
® 0x1701 Outputs  SM 2 O O 0
® 0x1702 Outpuls ~ — O O 0
@ 01703 Ouputs O 0o o

O O 0

@ 0x1704 Qutputs —

P ERB PR RN N RASHTR

2R YN
Index PDO B9ZRS|
PDO Name PDOBY2FR

WRREIPDOA, ANEIRBVEHREPDORY
A—F, BRRIBIZFTEDA
PDO, BENEZ R VR —EPDO
Assigned SM | (WIEEERVEARIRES AX-CM55-CIA402),
FICATEIEERPDOAN, RAgE—4A
iy, RELEVAZBISENAE, R
[EREMER.

@EEPDOA, EFEBIPDOLERDIFE
BUZADPHARS, B=BEE, A

Fixed LRFBPEZETNANNEE
%, HRXNSE%R, MEPLCEE
Z181F,

Mandatory | R&R&AIMER

@H87;pID, JUEFIHEDPH
“SyncUnit” G-k p e
2.7.3.3. 1 YEPD0OA

EABBIMIGIRE P, PDOBYER], FFMEBELEA—
86
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8, BEREADNERBIRFEREEADHPDO
HTRBW N SM2EAENNARI R ED 3%

‘“ﬁ

Slave settings

General Startup Input
Qutput Mailbox Dc
Assign UnAssign [] Show only assigned PDOs
Add PDO & Delete PO Add PDO Entry & Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatery SUID
@ 0x1600 Outputs — O O 0
@) 0x1701 Outputs O
© 01702 Outputs =

O
O
@ 0x1703 Oupus m]
O

0
0
0
0

ooag

@) 0x1704 Oupus

2.7.3.3.2 7I0PDOA

FOutput IR DK E] Add PDO, BITI7RA0PDOLE,
WTNE:

Slave settings

General Startup Input
Output Mailbox DC
Assign UnAssign [] Show only assigned PDOs.
Add PDO & Delete PDO Add PDO Entry &) Delete PDO Entry

Mk

Index | PDO Nam signed SM _Fixed Mandatory SU ID
@ 0x0 = O [m] 0
®%’< P I

® 0x1701 Outpuis 5M2

@© 0x1702 Ouputs
© 01703 Ouputs

Oo0o0oog
Oo0oogd

(@) 0x1704 Ouputs  —

2.7.3.3.3 fIBRPDOZA

WE—TPDOAF EIRFATEIT) , mibDelete PDO
BITMIRRIZIT, i MIBRIZAEPDO, W TNEAR:

Slave settings

General Startup
OCutput Mailbox
Assign UnAssign

Add PDO | Delete PDO Add PDO Entry &) Delete PDO Entry
-

Index | PDO Name _Assigned SM_Fixed Waqdatory SU ID

@nxﬂ — L] L] DI
Q) T o

[] Show only assigned PDOs.

© 1701 Outputs M2
@ 0702 Ouwpurs
@ 0703 Ouputs

Oo0ood
O000gd

0
0
0
0
0

(@) 01704 Ouputs —

87

2.7.3.3.4 PDOERRIINNGR (XWRH)
FOutPutiZ Ik, FERE—IRBEHEEBIPDOXTS
48, St5Add PDO Entry

Slave settings

General Startup

Input

Output Mailbox DC

Assign UnAssign [ Show only assigned PDOs

Add PDO & Detete PDO gmm PDO Entry &) Delete PDO Entry

Index PDO Name AssignedSW Fixed Mandatory SU ID
© mﬂano Oulpits . — — T o I
© 0x1701 Outputs SM2 L] L

(@ 01702 Outputs

@ 01703 Qutputs
© 01704 Outputs

@ 0x0 —

RBEIW NEPRXIIEHE,

Ooooao
Ooooao

© Emply object

@ From Dictionary
Filter

Index Subldx Name Type Bitlen Default
0x4000 1 RPZD - R-PZD1 UINT 16
0x4000 2 RPZD - R-PZD2 UINT 16
0x4000 3 RPZD - R-PZD3 UINT 16
0x4000 4 RPZD - R-PZD4 UINT 16
0x4000 5 RPZD - R-PZD5 UINT 16
0x4000 6 RPZD - R-PZD6 UINT 16
0x4000 7 RPZD - R-PZD7 UINT 16
0x4000 8 RPZD - R-PZD8 UINT 16
0x4000 9 RPZD - R-PZD9 UINT 16
0x4000 10 RPZD - R-PZD10 UINT 16
0x4000 11 RPZD - R-PZD11 UINT 16
0x4000 12 RPZD - R-PZD12 UINT 16
0x4000 13 RPZD - R-PZD13 UINT 16
0x4000 14 RPZD - R-PZD14 UINT 16

—r—

EZXNBGED, —HREEEBNRTH (From Dic-
tionary) ., fEFilter POJLUAARIRKERSIHE
FER, TUMEBRER,

BI0: BEMREBEXNS, #A607, BITE
BEH60TAEXNIENXTSR. W NER:

T Add object

© Empty object
® From Dictionary

Fiter: (607
Index  Subldx Name Type Bitlen Default
0x6071 Target torque INT 16 0(0xD)
0x6072 Max Torque UINT 16 3500 (1
0x607A Target position DINT 32 0 (0x0)
0x607C FHome offset DINT 32 0(0x0) |
0x607D 1 Software position limit - Min position limit DINT 32 21474
0:607D 2 are it - Max position limit DINT 32 21474
0x607E USIN 8 0(0x0)
0xB607F UDIN 32 104851

ok 1 [ o]
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BPRRMZ0x607c, mIOKRIT,
FRTTNIZ e PeIPDOAE, TEE NI S #Aaiiey
RemEeg, WNEHmR:

Index PDO Name Assigned SM Fixed Mandatory SUID
0x1600 Outputs  — O 0o o

Index  Subldx PDO Entry Name Type Bitlen PLC var Comment

® 0x6040 0 Controlword UINT 16

B0TA arget position UNT_22

r 0x607C 0 Home offset DINT 32 |

2.7.3.3.5 PDOAAMIERNSE (WERH)

WER—7PDOH, REZLNIRFZHE, BIgEF1Z
PDO4H, HE—PXNE, a5 EHDelete PDO
Entry, BIOMIRIZXYSR, WTFEHT.

Slave settings

General Startup TInput

Output Mailbox nc

Assign UnAssign ["] Show only assigned PDOs

Add PDO Bl Delete PDO Add PDO Entry =] Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SU ID
0x1600 Outputs — O O 0

Index  Subldx PDO Entry Name Type Bitl C var Comment
0x6040 0 Controlword UIN

0x607A 0 Target position _—~DINT 32

Tx507C 0 Home offset BINT 22

REEERNIREFTEMRANSR, KE2RITH
Rz, WHNEFR:

o Delete PDO entry 607C:0 'Home offset’ ?

=10 =

2.7.3.3.6 MEPLCTZ SR ARNS
APLCIEFR P O U EEENPLCZ 2R R EII9PDO
ARPNE R,
ERAPDOAFITBHEANGE R, THAAXNRE
i, PLC var PEBVSIRIREIPLCLE S,

89

Slave settings

General Startup Input
Output Mailbox nC
Assign UnAssign [] Show only assigned PDOs

Add PDO & Delete PDO Add PDO Entry & Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SUID

0x1600 Outputs — ] ] 0
Index  Subldx PDO Entry Name Type Bitlen |PLC var Comment
0x607A 0 Target position  DINT 32
0x6040 0 Controlword UINT 16

fEPLC var PIERAAARFBEMBIPLCEENG
T, TRASTEEERAPLCEZ 2R, —gk
RINAZANZ Y R L BURET —EL, fEComment PTJH
BXRER. WNEFN:

PDO Name Assigned SM Fixed Mandatory SUID
) Outputs ~ — O 0o o
.. Index Subldx PDO Entry Name Type Bitlen PLC var Comment
2. 0xBOTA 0 Target position ~ DINT 32
0x6040 0 Controlword UINT 16 Control_word | |E;é§? |

SEAIAG, 7EEtherCAT mappings2GLEHPE
HINZPLCET &,

WRZBIEAEENE TPLCEE, L TLUERDE
e (Assign) , RIERBINSHEC—TPLCLE,
IRt O PUEAUnAssign BUBDEC.

2.7.3.4 &M% (Online)

AFIONEFRB 3 0nlinefENfG, ?‘Miﬁﬁiﬁﬂﬁiﬁ
Ik, ME2EEX—"0nlinefED <. mt
OnlineBNEIN-RU NEPAR:

Slave settings

‘ ESC Registers access .. ‘ ‘ EEPROM access ‘ ‘ COE SDO access | ‘ Diagnostics
Roqsme [ <] owsisme

Direction Index  Subldx Name Type Bitlen Forced Value PLC variable
Input  0x603F 0 Errorcode UNT 16 (] 0(0x0)

Input  0x6041 0 Statusword UNT 16 [ 0 (0x0)

Input  0x6061 0 Modes of operation display  SINT 8 [] 0(0x0)

Input  0x6064 0 Position actual value DINT 32 []  -168139581 (OxF5FAG

Input  0x606C 0 Velocity actual value DNT 32 [] 0(0x0)

Input 06077 0 Torque actual value INT 16 [ 0(0x0)

Input  0x60B9 0 Touch probe status UNT 16 [ 0(0x0)

Input  Ox60BA 0 Touch probe pos1 pos value DINT 32 [ 0(0x0)

Input  0x60BC 0 Touch probe pos2 pos value DINT 32 []  0(0x0)

Input  0x60FD 0 Digital inputs UDINT 32 [ 0(0x0)

Output  0x6040 0 Controlword UINT 16 [} 0 (0x0)

Output 06060 0 Modes of operation SNT 8 [ 0(0x0)

Output  0x6071 0 Target torque INT 16 [ 0 (0x0)

Output  0x607A 0 Target position DINT 32 []  -168139491 (OxF5FAG

Output  0x60FF 0 Target velocity DNT 32 [  0(0x0)

Output  0x6081 0 Profile velocity UDINT 32 (] 0(0x0)

Output 06088 0 Touch probe function UNT 16 [  0(0x0)

90




RN E PO MR,

SIXTIREN MR :

BN

el

ESCZ78R110)

2.8 i=EEH

2.8. 1 mEpizmIEN
2.8. 1.1 A

Kb

| ESC Registers access ... ‘

& ENLRA0EET G
EEEEIARAD, RSBV RIRH.
R N aNSSAPLCIE S BBV R. Tzl

| EEPROM access .. ‘ EEPROM 1f5/a)

| COE SDO access .. ‘ COE  SDO if3ig)
ATl
| Diagrostics . I

RFE4021D I BYEther CATR £ KR8, BINIAT
M hlgmiDesH, mLHES. EPLCAES, H
BYEAADFORMNEZEI T -

ENRPIAUNE, HECTHEE, KBHETI
ZBVE,

Direction Index  Subldx Type Bitlen d Value PLC variable i)

Input  0x803F 0 UINT 16 0(0x0) EHHY 2HF
Input  0x6041 0 UINT 16 0 (0x0) SRS PLCOpeniRSH BIEE T .
Input  0x6061 0 SINT 8 0(0x0) =

Input  0x6064 0
Input  0x606C 0
Input  0x6077 0
Input  0x60B9 0
Input  0x60BA 0
Input  0x60BC 0

DINT 32
DINT 32
INT 16
UNT 16

osvalue DINT 32
Touch probe pos2 pos value DINT 32

~168139585 (0xF 5FAG4BF)
0(0x0)

RS AP | EHes | e Ranes
ﬁ%m\ gmmuﬁ h‘;%% EUES | BRPRiD
men | o | EER

RIRIES | (BPELAD

DDDDDDDDDDDDDDDDD§
b

Input  OXEOFD 0 Digitalinputs UDINT 32

Output 0x6040 O Controhword UNT 16 0

Output  0x6080 O Modes of operation SINT 8 0(0x0)

Output 0x6071 O Target INT 16 0(0x0

Output  0x607A 0 Target n DINT 32 -168139491 (1xF5FAG51D) ‘ $$*§—.|_J
Output  O0xS0FF 0 Target velocity DINT 32 0(0x0) =
Ouput  0x6081 0 Profle velociy UDINT 32 0(0x0)

Output  0x60B8 0 Touch probe function UNT 16

= TRNHALOBRAARE, BARBEY,
T — TR, ERATBE,

HhREY B

[Bitjize ST {EAEtherCAT UG AR IR BHES 2l
Signed: [0 | 9'95930
Unsigned: [0 J

S s T BRL SRR F1SE
o ‘ TR ﬁu@%” 7
. BAERISIE, RE, B

Raw bytes

. EIEIREREE SN —Eavs vt
— K FBE ther CAT W2 L0 ) 030
KT A EAS SITANE therCATIT
2 10HH =AU,
ERRA DR, AEERRE
RS,

S B LR e N=s -
I gzgﬁgﬁﬁ%m FEBXE

91 92

| Cancel \

TUBANERFS, THS, + isSLaNE, AR

RERERTBN. WIBNNERIEREN, A
2GR D) Forced FRMRHIGE,

ELUIBRED




8

N ENE, EhHHENsn), RN
PRERSD :

4510 TIgE

BTREMNS TS, FlER

MEEESH | AL, RRODPEL, HBSEE
F.
TERFPERD, BRMCTIEHE
SHTHIG R Bl

WITHIES | HIEESONEERE (J0MC_Pow-

er) B (WNC MoveAbsolute)
FOIRZSZE (MC_ReadStatus),

2.8.1.2 ¥V

SR PAIMDRAL, DBINEPEAUF0P

=2H1y)8
- AP
TEESNBRNMUEZNX. BX. BESITESNIMN
NAFSA, BEAUItRT.
AP AR ARIBEEAR DRI RE XD LM AL R
AN IR R
LMHERIIRBREES—TER, BIRIEIBAN
NIEOEH], BinUugR/\NAIREE. it
UIRARTLUREBIENIRENL. RELITABRS—
PERUV—PNIREERE, —MEWRERRN, Bir
UBBANNINNHZE, SR/ T
INE3 pravryi S

. PPN
A RNBMEABLEXPENITENRN, BF
FaplusezRiTo
WinZ BB EIMPERNBYE—ERmISEY
POPER TS

93

2.8.2 RIBRMINR —RITR
2.8.2.1 172

DRI GH, SERENEESBCIRAT, RE
RELRIZERRXNSH, THIEEEIELE
W TESNIRE, HSHIBERESIE, Bt

EERD Tﬁ B SPLCIZ PreR IR H)E
BINRE. ZBIG0 T,

FEX305080y 12, 7EBliE T2 R E1ERX3050,
WM

2.8.2.2 QIRAERS

LIHIAX-CM55IT ), FRELE —MIRIK NS —
TRE&ARM, FHRMEERE—R,

2.8.2.2.1 WNEARSXENES

AIDEARIKENES, EEtherCAT PRNKEBER B —1T

FARENES. (FIEM2. T'HEtherCAT BS)

2.8.2.2.2 M LZHXIR

ftBonenglogiclab T1E, HERRED, Sinad

BINEG IZNR, Rz, WNER:

. BEE
i X3050
-5 Litmis
- smummEs)
R BETEERIES
=y
-, RS485-1
¢, Rs485-2
W Ethernet
5 EtherCAT

s el e
ey
SR

EANEHYRGE, 2RERSEREO, B
EJJ]“?E‘JEEH, W NEFT

94
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Fiter: |
BEE EE
I New avis 2 SR
Marsins

wsERE, fiemEdl IZXg fasEi—m
New Axis O NEIPTIN:

4§ ETEHIETE

2.8.2.3 BIFHNR
a2 R, JUBEXS, JLUR
M0, KNG, BERETEHNS, W NER:

SEETMHNR, JUESR, B, Eat, |
A, SR

e EREUR
S @RI EAEEUS
e N e

SIS

2.8.2.4 XEMIRIXTNZS
EEtherCAT D ROPARN BRGNS, 2EET
DL, AREIREPIUIKENZERIENE, D TE
ISR

95

s > Bl -

PECTES

wRE > [Gam
~CMG5-CTA402_1

WEZRRIXTNES, T LUCIZIXDIss REREA £ 5

2.8.2.5 {RIFSNHRIFERL

MR ENESD, RS, B/SHRER
FIROIRED, BEZDRENSHREGG, R5
wENT, EIREODPSERN—TEEAR, TX
AR, TR, SHFIRIZ eI N RIRMEE
NLEERMR, APLCIERD, EANC_REY, FT2F
AXTNEE, MNTRARMR2H— . TR

- i X3050
-E5] s

2.8.2.6 RERER

TR MR RERSD, BBEEZM, JUEES

NEEEASPREIEEMMotionControl HR, m

T FBasic AR, HEMC PowerIDREIR, AR

IR TEENE £, REERZNTIEDPH,

NI ARV SIS FAx i slB ) L, BTS2
96
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EREVERRS, # N KBIIEHEnableS|BRIT
CUTHIHEE IR, 20 NEIFR :

) =

e a8 e | @

=0 | s2E @
o [oae, o0 T ciringprocessiib
o mucrow s worwer  aw

. WRE 107 [ 100 ON O [ Unrosped vos B Gobalos 7 SSINT 7 Text 10 "Gt € 0+ o e

2.8.3 HNALE

2.8.3. 1 MEKNRE

2.8.3. 1.1 RE/EAREH

RGN BRI EV, MR PTEE, IJRE
RITRROVHET, RHSKARM, R5miaes
H, MELES. HRRBTH. BRIFRE.

L RHRUR QAQRBE, BARSTAE
. SHEMRENROFHE, BLRSTAE
o MEREARIBE, FREIEOVGRIBEIPDO
PEDVFREHS, RSFHERMUE, SUEHE
=PRI EIR

[ B&hensT
TIEER TR HEBE
© wi GREIEE
Control Word# | - @
Modes Of Operation -
Target Positions o 0

Profile Velocity
Profile Acceleration
ProfileDeceleration
Target Velocity

O HA EEIEHS)
Error Code

Status Word# ° e

Modes of operation display

97

WRKRH, FREECATEEENEEEEPDO

2.8.3. 1.2 m& w234
DERDBPIRESTREL, WRERDER
t9sstl, ALRBBAE NMIEPEEN MBI
TR, fBRE, OB, FUR(E, HEITAUE, UXR
ANECEE, ALRESRE.

L=zl @ UIEENo s | BU/240R8

s >
SRR » HEHDREH
WA®E P EC4-P20D_1

s >

EEE
T
O @wH EEEIEs
Enable# #7000_1: LatchO_Enable
Direction¥ #7000_7: Counter(Dir_Inv -

Preset value*
©  #HA (EEHEHE

Current count value*

2.8.3.2 SB{ipE g
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TEERERER D SRR .
T N R SIENIS
2.11. 2.2 th4ARCE
2.11 48 SFANBNME, RIMANEENE, ZNE
2.11.1 BB TBHRNDESD, DYRNEASK. BE. E
. AR B NBAR BN B ANIDRTIEE, T &, %, WRLIRAR. TEMIRR.
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L EXASHCE
BEEERBU T :

EHSH
EHHAIID:

EFHADRE:
KIN_GANTRY3

GEEIDE A, TR UG, 1t
BEE, 6RaHIXINeERE,

2. OB E

BEEFRBU N :

KIN_GANTRY3_C

FEM | B EH EarX] EEEGE
AL | <EAED AL ) - o1 O
A2 | (EAED RS i) - 0.1 L]
43 | CRAED - CRAES - o1 []
A4 CGRAED - CREED - |/ [J

X PR BEEREEN R PR EBAXY N B
R, ARMFERREILESBIZXNR. FET
MUECE LI A5,

BAEHPAL BT AR EP R DENHUE. B
BXEM N PR N BVF MR B IMNHRBRRSEE
BXINZIUREL TN TN e R, Qi
X INHXI N BRI SO
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REXRTL NN TBRUESRESHE, RE
BYX MESIRE,

3. WIS ECE
XE T REEN BN TS,
REFRBEUTN, XEHKESAIImm,

LFEPHLL, L2, LINEPEENYHKE.
XY, Z, CRANENDRI IR ANUE,
ASHBI N BEARATIRE,

4. o) RE

XE T R EWBAERCRE. NIREF. BT
EEEGIN, DRNGI Bz i B R MDA E.,
I Na B EFR R :

TR AR AR5
TRUSERD (GRs8hiD)
IEGYIFIES): BT HL FAEG
RE: BARRE:
100 Unit/s i “: 150 Unit/s
/R AN/ FRE:
500 Unit/s"2 EQ |init/s"2
AN E: BAMIMNREE:
3000 Unit/s’3 5000 Unit/s’3
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HPiaiaas) PRE. M1/ BREFANNRER
MARIMOVEIRE . LIIREFLNNREVBAR
dlle RARE. FAN/ BIREARANINRE RN
SRR iE PEIRA. SKIME )T PR InBYL
RE. LREANLNNRESFE LR,
WGy =t SIUINE

EI?;‘?}'L@’E@ fer B TEANTRR | THHRR

TR ARG
TSR (486
FENLES: BAFPIES. EERY
RERE RARBE
30 Unit/s 500 Unit/s
A/ R E FAFIN/ B2 B
Unit/s’2 800 Unit/s'2

A

AMINEE AR INNEFE
2000 Unit/s’3 8000 Unit/s’3

HPEMEHPARE. A/ BRREAANIDRER
TR BRI MR I TSR A, th RS M0 FE )4
iz PRAL RABRE. RABN/ BIREFARAA
NNRE T RRPG 51T 12 P 8IR Al Sha 5hiI 12
PHMERE. BINRENBNNRESEE LR,
5. TRMMRARKE

XEEFREE T RAIRABXN T RInLInARBUE
THKRR. REFRBBUT:

HPICSPINmR NE="SEER LEYRAER T
RiInABIRABX, Y, ZH ORI, TCShers FE=T2
RN L BMRAR LR IT AR AR BV T HEd.

6. THATREEE
XEFRERE T HLIRARBN T ELIRARNUEE
BXR. EEFTERUT:

B &

HPPCSPINR TE=TSHERT LHLIRARBT
BEARARRX Y, ZE 01w, PCShied: FE=T3%
R LR ARG E AR AR BVAE T heF S,
2.11.2.3 AP
APRIERROIZGHMANBAG, TEAEMEN
NINEESIH THRIZ,

A BRNER AW T

FHEERDREFHWANBRSE. THBETNU
BRHIE T 2R,

[EETAIMAEIZPAERAN BB IR IFTHAIRS
Bl

BRSIBEIT
SR RV SRR T RS IR
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foMC_Reset_1

BB 2RI AR R AT 2RE L EB,

folMC_Power_1

FBBRENERBIIIAER, FoXVHAR I TEIRIFo

foMC_GroupReset_1

BIARRE S EMS KBTS MNMBPTENLE:

fbMC_GroupSetPosition_1

BB AR R IR THIZA (P AE

fbMC_GroupEnable_2

SoAk R TAEEM I LUERERNEL, BIMIR
HREIAKI S B THAEBE bl
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559
3.1 BonengControlLib
3.1.1 BN EtherCAT

.11 ERFE3M

1) BN_EtherCATEERIINRERFE T HIE ther CAT IS,
BEAX3050F IS H R T 2R, &
T2 5E S XY AEther CAT MUSTE NHIHIR
%, NRZMNIGTTABWBN_EtherCATELNREIRE
B, BNEIREFBErrorCode: 32 (16#0020)

2) BN_EtherCATIDEEIR D NFKRE, DaliEdlEiR
IXTNE8 A0 ANENTNES, WRATT
YR IEEEINTNER = R P AR (AX. AN) FOZTHR
22 (AX, AD)
Hop, AXRIGA04. 14TJLURITIRRENFE
STET AL iR
RhR Rz R TSR
W04 16 | ARRERALRS |
EERTHIET, C06. 047 %{%
BEIR, AL SMINAER
ERRERER, C06. MBEZBAINT, HNT
CUEFR1EARIDEER

0604 BRCIERISE L -
C06.05  ¥iiHiRES i'x-infﬁ -7 S
. . AN/AX 7= &3 | SXz88 _EAI
DIREREAR | DDRE PIORRE s
BN BtherOMT_| g5, Output: 1704 igi.ﬁliﬁ}%:
5 I Speed |zt | Inputz1B04 LRI
%) - (EIRAD C06. 04%
&2 BN EtherCAT_| TS T, R, 01702 | B TR
S INV Torque | ¥&R0IHl A01B02) IDRER
ARE T
2ZHOTNEE:
L AR E
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DIBEREAR | TR ?li\loéééfi - i%gg?gﬂﬂ
2: BXMUE
3 RERT
4. FOF
BN EtherCAT_| 5. spe e | output: 1703
PR {UBENZ5 | Input: 1803 |A04. 14 %
13 6: +KET T B OR=

T RE RN
8: IEm )

BN EtherCAT
PV Speed

FRR,
R E 7l
(V)

Output: 1702

BN EtherCAT
PT Torque

ARER,
el

(PT)

Input: 1B03

<
C06. 043
® I

H

REIINEER
(2) PP, PV, PTXLETEREVEL, TLUR
FEIARALDRER NI ARIDAER

Output

Assign UnAssign
Add PDO B peete PDO

[ Show only assigned PDOs.

Add PDO Entry

Bl pelete PDO Entry

PS: (1) LURHBINV (Inverter) BUFRESHHIATIBER

3.1.1.2 BN EtherCAT INV Speed VO21&3R{EA
3.1.1.2.1 BZ&RPDO
FTFFoutput A, BUS EALPDOBN B S S BRI HEC B SM2,
170470 2IBE B R TTSM2 P, £ XT1EEEEther—
CATIXZNES, AR Z2AEMISE, AW N B

Index _PDO Name Assigned SM_Fixed Mandatory SU ID

lame
0x1704 Outputs  SM2

] 0

0x4000 1 RPZD1
0x4000 2 RPZD2
0x4000 3
0x4000 4
0x4000 5
0x4000 6
0x4000 7
0x4000 8
0x4000 9
0x4000 10
0x4000 11
0x4000 12

RPZD3
RPZD4
RPZD5
RPZD6
RPZD7
R-PZD8
R-PZDY
RPZD10
RPZD1
RPZD12
0x4000 13
0x4000 14
0x4000 15

RPZD13
RPZD14
RPZD15

Index  Subldx PDO Entry Name Type Bitlen PLCvar

UINT 16
UINT |16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
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FIFFinput WA, WEEIBOANBLERBALE

SM3, EFXVIEREEther CATIIARIXEISS,

2%, AN TNEHR:

Output

General

Assign

UnAssign

Add PDO &) Delete DO

E Add PDO Entry

Mailbox c

ABROENR

Startup Input

[] Show only assigned PDOs

&) Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SU ID
uts - 1 [

0

() VAoV 1
0x1B04 Inputs, SM 3 ]

Index  Subldx PDO Entry Name Type Bitlen
0x4100 1 TPZD1 UINT 16
0x4100 2 TPZD2 UINT 16
0x4100 3 TPZD3 UINT 16
0x4100 4 TPZD4 UINT 16
0x4100 5 T-PZD5 UINT 16
0x4100 6 T-PZD6 UINT 16
0x4100 7 TPZD7 UINT 16

® 0x4100 & TPZD8 UINT 16
0x4100 9 TPZDS UINT 16
0x4100 10 TPZD10 UINT 16
0x4100 11 T-PZDH UINT 16
0x4100 12 TPZD12 UINT 16
0x4100 13 TPZD13 UINT 16
0x4100 14 TPZD14 UINT 16

PLC var Comment it

3.1.1.2.2 S|f%0A
BN EtherCAT INV SPEED VO2LJRSIRS|IBIGBAN T &

PN :

2R HIEER | d TR
Axislndex UINT EtherCat#fID;0—15 |\
R R =
13l T
— BRI 0 BRE
topMode BOOL i, 1: S8, \

. RRIEHN; 0: IRIRISH,
bQuickStop BOOL B, 1 BRI T \
bMotoRotation | BOOL E’jfjl]jggﬁﬁ;O:E \

BESN0: 80T | EHB
bFaultReset | BOOL W1 SREK an%s
R R
TargetSpeed | INT %gﬁgﬁ;;ﬁg e \
=29
RefSpeed UINT REEEE BES
MRS
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3.1. 1. 2. 3 THEEHRENFE1503

FBEr -
rorCode

=X

1680000

DIBERTCHIR ;

1680001

RIEAOP;

1640002

AxisIndex BBIIBE, HBFRFAOP;

1680100

SZEZRERRE;

168000A

PDOFEE NIEFASK ANBEIREY Sta-
tusWord4100 01 / ControlWord4000 01
BUSBILL ;

1680008

PDOBCE N IEHRSNBEIREN ActVeloci-
ty4100 02 / TargetVelocity4000 02 BY
MBIk

168000C

PDOBCE RN IEHHELABEIREN ActCur-
rent4100 03 / RPZD3 4000 03 §9ihif:

168000D

PDOBCE N IEFASHABEIREL Act-
Torque4100 04 / TorqueUpLimit 4000 04
BOIBIL ;

16#000E

PDOf & N IEHASLABEFRBEY DriveEr-
ror4100 05 / TorqueLowLimit 4000 05
BOIBILL ;

168000F

PDOfE & KN IE 8 3 K~ &8 3k BX
TPZD6 4100 06 BUhilL:

1680012

PDOFCE NIETHEABEFREN Opera-
tionMode 4000 0989JBIL ;

2R HIBLAL | 1k pad=1
FE55 PR, 1000 [z
TorqueUpLimit | INT 100. 0%, 100. 0%XYRZEB | \
WAEFERE
, FERETNBR, 1000XT[Z
Torquelowl.im=| vy 100. 0%, 100. O%SIRIEE |\
i AR REE
PZD3 WORD AFPEENXPID3 \
FINESTSRT; 0: FF
bReadyOK BOOL MAFESE, 1 FUE |\
B2
BITIRS; 0: 24, 1
buState  |BoL | DI O ERL L
o7
StateWord WORD RS \
HEERT; 0: Toih e,
bPault BOOL L \
FBErrorCode | WORD DIRESREFEHS
AxisErrorCode | WORD INTNZIHEED
RRRE; BEEEBN
ActSpeed INT RefSpead \
HIHHER: 40961 R7E8,
ActCurrent UINT WA \
HIHHFERE; 4096 XV A7 E8
ACtTquue INT HL@EE%%E \
P7D6 TORD AP EREXPZD6 \
BIRN A

D AxisIndexHI2FMRIBIHIMER 0—15, RISHH#
REITHlgSE therCat EREERBVN0M, SO0MIERE
BYJV1%H, HCORAEHE;

2) QuickStopRE ISNIXENSE N FHLE B ;

3) RefSpeedREEEE, HWEEATNO; B
{E950008Y, TargetSpeed#{E0-5000, XYR7ED

M1,0-50HZ,
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1680020

LRHIEAR(ER

3.1.1.3 BN EtherCAT INV Torque VO2#&3iE
3.1.1.3.1 B2E&RPDO

FIHoutput i@, BUBREMPDONED ERMLEEE
SM2, FHRILT04RNEIE T EIRE T2, FHXIE
REEtherCATIRTNES, ARZ2QEAMNSHE, FIAW
NEPI
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Slave settings

Assign UnAssign L] Show only assigned PDOs
Add PDO &) Delete PDO ) Add PDO Entry &) Delete PDO Entry

Index__PDO Name_Assigned SM_Fixed Mandatory SUID
[ox1702 Ouputs_sw2 O o

Index Subldx PDO Entry Name Type Bitlen PLC var Comment it
0x4000 1 R-PZD1 UINT 16
0x4000 2 R-PZD2 UINT 16
0x4000 | 3 R-PZD3 UINT 16
0x4000 4 R-PZD4 UINT 16
0x4000 5 R-PZD5 UINT 16
0x4000 6 R-PZD6 UINT 16
0x4000 7 R-PZD7 UINT 16
@ 0x4000 & R-PZD8 UINT |16
0x4000 9 R-PZD9 UINT 16
0x4000 10 R-PZD10 UINT 16
0x4000 11 R-PZD11 UINT 16
0x4000 12 R-PZD12 UINT 16
0x4000 |13 R-PZD13 UINT 16
0x4000 14 R-PZD14 UINT 16
0x4000 15 R-PZD15 UINT 16

EAVEES

PE
e

BT

U

2R |SEE/EX
1 .

FIFFinput ME, %FIBOAINRLEERHALSE
SM3, FXUIEREEther CATRARIKTNSE, ABROHE
WIS, AW FEF:

Slave settings

Mailbox

Startup

Assign UnAssign

Add PDO & Delete PDO
Index PDOName Assigned SM Fixed Mandatory SUID
(v) Oxrous s v [
|nx1504 Inputs SM 3 | [

Index  Subldx PDO Entry Name Type Bitlen PLC var

[] Show only assigned PDOs

Add PDO Entry 5] pelete PDO Entry

Comment

0x4100 1 T-PZD1 UINT 16
0x4100 2 T-PZD2 UINT 16
0x4100 3 T-PZD3 UINT 16
0x4100 4 T-PZD4 UINT 16
0x4100 5 T-PZD5 UINT 16
0x4100 & T-PZD6 UINT 16
0x4100 7 T-PZD7 UINT 16
@ 0x4100 8 T-PZD8 UINT 16
0x4100 9 T-PZDS UINT 16
0x4100 10 T-PZD10 UINT 16
0x4100 11 T-PZD11 UINT 16
0x4100 12 T-PZD12 UINT 16
0x4100 13 T-PZD13 UINT 16
0x4100 14 T-PZD14 UINT 16

3.1.1.3.2 S|fNR6ER
BN EtherCAT INV Torque VO2LNEERRSIHIIHBEL0 T
R

2R | 0E/SY [BUELE 2 |Eh
Axisln—|EtherCat
dox 841D UINT \ 0—15
1 fBRE EEET 1T, 0: 3812

bEnabl BOOL o

R [Er Vs Lt
bMotor |1:/2[0) — EBALIER G, 0:
Rotation|0: 1F[@) \ 1E@), 1: 26
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a)sd

WEE
BRault [ gL |LFHRA| S, 0:
Reset 0: T x T, 1. BATEM
BEREERE, 10003
Target |=32768 |pvp |\ R7100.0% 100.0%1
Torque | 32767 EEIE e
RE IR, 1000XY
i?e?dUp T8 e |\ [7100.0%, 100.0%3%
imit | ——32167 RN ER
RE TR, 1000XY
Speed. __32_722767 INT 7100.0%, 100.0%3Y
Lorlimit RIEH SRR
AFPEE
PD3 (opng TR0 \
1: .
LTHE FHLESBIRE,
bReady |/ERL \ .
x o™ 0TS,
bRun 1: J%ﬁ BOOL \ @f_ﬁ'ﬂ_ﬁ,ﬁ, 0: 241,
State |0:/=#] LiafT
State TN
Tond WORD [\ RS
LBWE IR, 0: Totl
bFault ’
o [P0 B 1
FBError|THRE SR &1 A SN
Code  |BAR WORD [\ S RERYIE
AxisErr| HIgRE _ i
o [ HOR N\ Saget
het | JESHOP|[RRRE, BN
Speed SRIREE | INT H\s RefSpeed
et |on 55 0P [HLEB A, 409630
Current SRIRLE |VINT # RZEBHENEBT
Act | _ EBHENTE | dalE e e, 4096 XY
Torque SEPREERE | INT A E (NN ENE G,

WS
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2R | SEE/SN | SRR | B

F
&5

=

PZD6
\/P7D6

AxislndexHIRFMBIHIMERINO—15, BISIHERE
T hlgsEtherCat ERIERBVN0H, SO0MERHIN]
Hh, REEHE;

3.1.1.3. 3 THEEHRENFE17 6

FBError | _
Code =X

16%#0000 | DIEEMRTCERIR ;

1680001 | FRIFHNOP;

16#0002 |AxisIndex FBIISOE, SEFRFNOP;

PDOBCERNIEFRSNABEIREL Sta-
168000A | tusWord4100 01 / ControlWord4000 01
BOBIIE ;

PDORCE A IEFHSABEIREX ActVeloci-
16#000B | ty4100 02 / TargetVelocity4000 02 g9

Hh3E

PDOECE AN IEMASANEEFREN ActCur-

10R000C | vent4100_03 / RPZD3 400003 BB ;

PDOBCE NIEFASK ANBEIREL Act-
16#000D | Torque4100 04 / TorqueUpLimit 4000 04
BUIBILL ;

PDOfg & N IEMASLABEIREY DriveEr-
16#000E | ror4100 05 / TorqueLowLimit 4000 05
BYhIIE ;

PDORCE A IEAASARBEIREN TPZD6_4100 06

16#000F HOMAE -
PDOfC A IEIHE-NEESREX SpeedUpLim—
1620010 it 4000 07 HIhit:
1640011 PDOfZ & IEHRSABEIREN SpeedLowLim—
it 4000 OSEYIHILL:
1650012 PDOB B NIEWASK NEBEFREY Opera-

tionMode 4000 098JBIL ;

1640020 | BB 4R
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3.1.1.4 BN EtherCAT PP PViER{HF

3.1.1.4. 1 FZERPDO

FTFoutput WHE, BUEEMPDONESERALRE
SM2, FORLT0IRNMEIALEBERLITM2P, FHXVIE
REEtherCATIRIARIXTNES, AREQERNISHE, M
NPT :

Slave settings

Startup
Assign UnAssign [] Show only assigned PDOs
Add PDO B Detete PDO Add PDO Entry B Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
() 0x1600 Outpus O O o
(@) Ox1701 Outputs  — o oo
@ 0x1702 Outputs — O 0
0x1703| Outputs SM2 1 0
Index Subldx PDO Entry Name Type Bitlen PLC var Comment it
0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT & object 0x6060:0
0x607A 0 Target position DINT 32
@ 0x6081 0 Profile velocity UDINT 32
0x6083 0 Profile acceleration UDINT 32 object 0x6083:0
0x6084 0 Profile deceleration UDINT 32 object 0x6084:0
0x60FF 0 Target velocity DINT 32 object 0x60FF:0
0x4000 3 R-PZD3 UINT 16
@ 0x1704 OQuiputs - (] 0

STHinput ME, $ER1B3NASERRARE
SM3, EFRVIECEtherCATEARINENGE, AEBAEA
NS, KA TRFT:

Slave settings

nc
—— |
Assign UnAssign [[] Show only assigned PDOs
Add PDO & Delete PDO Add PDO Entry &) Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
@ 0x1A00 Inputs — O [} 0
@ 0x1B01 Inputs — O 0
® 0x1B02 Inputs - (] 0
| 0x1B03 Inputs 5M 3 | [
Index  Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT & object 0x6061:0
@ 0x6064 0 Paosition actual value DINT |32 object 0x6064:0
0x606C 0 Velocity actual value DINT |32 object 0x606C:0
0x6077 0 Torque actual value INT 16 object 0x6077:0
0x4100 1 T-PZD1 UINT 16
@ 0x1B04 Inputs — O 0

3.1.1.4.2 S|pMEA

BN EtherCat PP PVINBEIRSIMINGEAU N RN :
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e

2R |RE/EXY S S |[#h
=
Axisln-|EtherCat
0—15
dex 1D UINT 1\
%*@Wm 1:PP mode
2 B
EQ@SULL 2:PP mode
3:] =]
_{EEE 3:PV mode
T
4:E0
Operat—| == 4:Hm mode
ionMode ~ INT I\
5iREY
AIUEN 5:Hm mode
=ﬁ%ll\\
6+ E T
T RE =
EDJEE 7:PP mode
CREIvA=§=|
# 8:PP mode
bAxi 1:{E8e
xis L4 " lBoor |\
Enable |0:3k{E8E
1: BEVE
bTask |3BS BOOL |\ PPI& T (OperationMode
Cancel 0: BUBE =1.2) MESEVE
%
1. LER
. EA
bAxis (=l —pooL |\
Halt |0:ER{E
%
bPosit—|1: MBOOLE R B
ive BOOL | \ OperationMode =3, 4
0: WhPositiveB 1M,
bNegat—| 1 bNegativeB0fY, Eu
ive | BOOL|\ | DTHUEM, REE

EALBEs;
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AN\ }E S -\

o |EaY e i
WhNegativeE 1K,
bPositiveBON, FH)
OTEXG, REBRI
Y] E) v
HRBIEUEAG)

181N
-
bJogl RS BOOL |\ JoglRmf)
0: B0
BB
181N
Y=y
bJog2 BOOL 257
Jog - Eon \ Jog2 T
BB
.| L:tEE
bixis |5 | | EROB TR BError,
Reset > |8 1iAxisError
0T | PR
1: i R18

bAxis N ° BO0L FFB|Y0perationMode =

> |1, 2. 4, SEVEEY

Execute 0:F& MR INgEE

-2147483647 R
Target | DINT BSEK | Y0perationMode =
-2147483647
Target | DITN Sk Y0perationMode =
\ N N AN

Vel 9147483647 PE/s |1, 2, NIREES

Profile|0—— DINT 2S5 BK HoperationMode = 1,

Acc 4294967295 DH/52|2, 3,7, SIDEE 1S

Profile|0—— LDINT Sk | YoperationMode = 1,

Dec 4294967295 D4/s212, 3, 7. SITBIRE£S

BFERE
PZD3 wpzp3  |ORD \ \
. 12

bA

B Xblls ok |2 BooL A

nable

0:3BKfPRE
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¥ P
S ANy B S| AN |y B
1: BR3 K, 12355 ;
bTarget | BOOL|\ |\ BIT3-15:NA;
Reach | Sq% BIT16-31: REASFDT
1S TSR
Error |0: 358 BFPERE
2 PZD1 WPmL WORD | \ \
AxisEr-| MIEB IR BrRaE
rorCode | £ INT |\ \ PZD2 WP WORD | \ \
L:TDRER s E
bEB R I VNN
Frror 0.;;& BOOL |\ | DIRESREEIRIm 1L 1) AxisIndextI2FMBIEBBIMKR N0 —15, BISiH
95%155 BER IS8R therCa t R EEEREOUNO0, SOMER:
o B LA, fRREAHE
zBirror \Gﬁgﬂ Sant v 2) MRE, BAINIESHD/s2, WREFHBNR
o |V 100008 P XY RZERA,— B8, MUADEEE 10000355 Bk
ActVel-| _ _. Segii P/s2 = 1r/s2=60rpm/s, B F1sHHR60EE, X
| bR DINT = / 185 o
ocity PN MR R B, HE)\IREIREIZENRAE
ActPos=| _ _ SEogi FIKRIEEN2500r/s, BELFRT LUKE)5000r/s ;
ition | SMUE DINT |y 1\ BRE, B
EBHLEN 3) HIDMINRE, SNNIESHTP/ s, TIBNRB S
Aot | e Iy iz SRR FEHHE, N1000055S kKD s=1r/s=
Torque S B@l@ﬁj\\ 60rpm, X ™MERLLE/)\EY;
t,
BB
ﬁgtm SEREBTE |INT | S9R9\
wEs
BITO: AFIRRAT (0: 5K 2
potdi | 5o %, 122N
o EOOR BT AR 0:5E)
tatus |7 &, 1BEK) ;
BIT2: @& FFx (0:F|
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3.1.1. 4.3 DIREREE 763

FBEr-|

rorCode SX

0 ToHEIR ;

1 gt \OP;

2 AxisIndex BISCE, SiBEIFHAOP;

3 BMABRIFRIVEIR;
sysECAT_Sdo_Write2 DBERHNEE (TTEER
NATPRERIGAEY)

; (1) : #EEtherCATF NS | FSUIRE BINTIZDP,

VB sdo_wri te2 N IR ;
(2) 7R AR BE PR L IDREP B,
FF G SEHER R MER;

. PDOBCE N IEHHEKNEEIREY AxisEr-
rorCode603F BIHIE ;

10 PDOFCE N IEfASNBESREY StatusWord6041
/ ControlWord6040 BYithIE ;

1 PDOBCE AN IEMASE A BEFREX DisModeO-
fOP6061 / ModeOfOP6060 BYthHIIE ;

1 PDOECE AN IEMASKANBEFREY ActPosi-
tion6064 / TargetPosition607A BYIEIL;
PDOFLE AN IEFASKAREIREN ActVeloci-

13 ty606C / ProfileVelocity6081 BYih
Uk
PDOBCE ANIEMASC NEEIREN Act-

14 Torque6077 / ProfileAcceleration6083
BUSBILL ;

PDOFC E A EMHSKAREIREN ActCur-

15 rent6078 / ProfileDeceleration6084
Spich i
PDOfC B N IEHASNBEIRER ActDiSta-

16 tus60FD / TargetVelocity60FF g9ih
Uk

32 LRI RIS
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3.1.1.5 BN EtherCAT PV Speedi&iR{&H
3.1.1.5.1 BZERPDO

FIHoutputNE, BUBREMPDONELSERHMBICE
SM2, FHR170273N0RIE L BB ITTM2th, FXIfE
AEEtherCATGAR K TNES, FAREBOEMISEH, R
AT B

Slave settings
Startup Input
Output Mailbox DC

Assign UnAssign
Add PDO & Delete PDO AddPDOEntry [ Delete PDO Entry

[] Show only assigned PDOs

Index PDO Name Assigned SM Fixed Mandatory SUID
@ 0x1600 Outputs - O O 0

(© 0x1701 Ouputs ] O o

0x1702 Outputs ~ SM 2 [} 0O o

Index  Subldx PDO Entry Name Type Bitlen PLCvar ‘Comment

0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT 8 object 0x6060:0
0x6083 0 Profile acceleration UDINT 32 object 0x6083:0
0x6084 0 Profile deceleration UDINT 32 object 0x6084:0
® O0X60FF 0 Target velocity DINT 32 object 0x6OFF-0
0x4000 3 R-PZD3 UINT 16
0X60E0 0 Position toruge limit value UINT 16 object 0X60E0:0
0X60E1 0 Negative toruge limit value UINT 16 object 0X60E1:0
0x6071 0 Target torque INT 16 object 0x6071:0
0x607F 0 Max profile velocity UDINT 32 object 0x607F:0
© 0x1703 Ouputs [m] O o
© 01704 Ouputs O O o
BER witt 4b-X

FFinputl @, EHRIBOINEAL B ARE
SM3, FXUtEAEEtherCATIIARIKENZS, ANHEEROER
s, AN TNEBIR:

Slave settings

Mailbox oc
— |

General

Assign UnAssign [[] Show only assigned PDOs
Add PDO & Delete PDO Add PDO Entry & Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatery SU ID
@ 0x1A00 Inputs — O O 0
(%) "X1B01 Inputs - 0O o
@ 0x1B02 Inputs = (] 0
[0x1B03 Inputs—sm3 ] O o
Index  Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT & object 0x6061:0
@ 0x6064 0 Position actual value DINT 32 object 0x6064.0
0x606C 0 Velocity actual value DINT 32 object 0x606C:0
0x6077 0 Torque actual value INT 16 object 0x6077:0
0x4100 1 T-PZD1 UINT 16
® 0x1B04 Inputs — [
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3.1.1.5.2 2|pNiE6s

BN_EtherCat PV_SpeedlNBeiRS|FNZBA N KT
N

N

s wEaY Ah s |ma

Axisln-|EtherCat
dex 1D

bAxis |1:{PgE
Enable |0:3k{§gE

1 RR
bQuick |#BRM
Stop |0 IRRIE
WA

BOOL |\ RIREA

bMotor |1:%[@
Rotation |0: IF[@)

BOOL | \ BHLIRFE DD

128

bAxis i BOOL FEB | DIEERTCFBError Y,
Reset — > | O/&{i[AxisError

0 T e g
Target __32_7 68

INT |r/min BiRERE
Speed 32767

L RERE RIBIRE
Ref S ;
ST R T g’“ﬁ ASZE. BilNs
MENEFHR
AccTime |\ REAL |s NBESNE]
DecTime |\ REAL | s RN 8
~32768 Fe LR, 10003VN;
Torque
T —— INT [\ 100. 0%, 100. 0%XY [z
UpLimit
32767 EBNLENEFERE
-32768 AR, 10003787
Torque
| == INT [\ 100. 0%, 100. 0%X¥ [z
LowLimit
32767 EBNEE LD
Encoder RIBBIOYEK, B
Resolu-| O~ [DINI\ | AXVRIEBHARTDRE
cion|1294967295 AU
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2 | BE/EX SKF L==Fiy b3 Y
PZD3 JEEF%EWORD\ \
\XPZD3
bAxis i;ma@
Enable |°° BOOL |\ \
K 0:3KfE
E3
L:TNEER
bPault | BER (BOOL|\ | DDAEBREEIRARTRAL
0:TNEER
ToEBIR
FBError JRUITIPRTINERIN
\ UINT |\ DEEREEIRIS
Code
Adshre WORD |\ [MEEIRATD
rorCode \
fetvel= \ DINT |r/min |SUPRERE
oclty
EBALEN
ActTor— EEER -
que INT B4 KhREERE
tt
ActCur— BAIE
ot \ INT | BRI PR
&g
b=
ActPos— P
o \ DINT | &N EB | Kb &
FHE
trineE
SKFRDDIATSR
BITO: fA[APRAL (0: K
FK, L2FN) ;
BIT1: [F@EFRAZ (0: 5k
AR, 1:2F0) ;
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3.1.1.5.3 TDEERBNFE B

2 EAN R A
BIT2: @EFX (0:5k
. FiR, 12350 ;
ActDi
Status \ UDINT|\ BIT3-15:NA;
4 BIT16-31: fZBRSTPTDI
TSRS
AFPEE
PZD1 WP WORD |\ \
AFPBERE
P2 |y [TORD |\ \
BRNAE

1) Axislndex#RIRBRIBHIMKRIN0O—15, B
SEaertlssEtherCat ERERBNM, 5
OMEREBIV 14, HOREHE;

DBAFPBE2BANARBGESDPEXR, RKIA
8388608, RBRWAZSZRE (BILFEL
R) , FIN3000, BWABIRZSFERALND
BRENEMNBEMRETAREIER, WK
PR E S SRR o

3) PVIRIGITEPVIEIN, WIRIUT, R{EERESIMHHE
ABBY, WZRABFPSERGBINEREEZ
17, {EResImANIRE¥, WiEEiT.
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FBET-| |

rorCode SX

0 TEER ;

1 it A\OP;

2 AxisIndex @BISCE, Si&EFHAOP;

256 | ZERERIRE;
sysECAT Sdo Write2DBERENIE (TJAER L
NRMRENGEAED)

; (1) : #EtherCATE IR L FSUIRE BT IZ D,

EFsdo_write2 DIIREE ;
() - AFAERBE PAELIDREDEA,
RS ESEHETRX MEIR;

. PDOBC E N IEHHSLANBEIREY AxisEr-
rorCode603F B ;
PDOBCEAIEHHSARBEIRER Statuslord6041 /

10 ControlWord6040 HIIBHE;

. PDOECE A IEFASANBEIRER DisModeO-
fOP6061 / ModeOFOP6060 BIIMHILE ;

o PDOBC EANIEHHSNAREIREN ActPosi-
tion6064 / TargetPosition607A HYHBIL;

3 PDORCE A IETRIAAEIRER ActVeloci-
ty606C / ProfileVelocity6081 B9t

» PDORCE A IEMASANREIREY ActTorque6077 /
ProfileAcceleration6083 BB ;
PDORREB A IERASRAESREN ActCurrent6078 /

15 ProfileDeceleration6084 BB ;

16 PDOBCE AN IEMASEANBEFREN ActDiSta-
tus60FD / TargetVelocity60FF B9t

17 PDOFCE NIEMMSCABEIREY Posi-
tiveTorugeLimi t60E0 BIMBIIL ;

8 PDOBCERNIEMHSN-ANAEIRER Nega-

tiveTorugeLimit60E1 BYiBIL:
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FBET-| |
rorCode SX
PDOBC EANIETHEABEIRER Target-
Torque6071 BYBIE;
PDORCE R IETATABESREY MaxProfileVe—
locity607F BYItHILt:

32 LRI ARE A

3.1.1.6 BN EtherCAT PT TorquetSiRiEMAa
3.1.1.6.1 BZERPDO

FTFFoutputTAE, EUEEMPDONELERHILEE
SM2, FHR1T027RMNBELERETMN2P, EHXIE
REEtherCATIEARIKENES, AHEROENMNISEH,
AR NEIFTR

Slave settings
Startup Input
Output Mailbox nC
Assign UnAssign (] Show only assigned PDOs
Add PDO 5] Delete PDO AddPDOEntry [ Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
(© 0x1600 Outputs [m] O o
(© 0xi701 Ouputs =] O o
0x1702 Outputs ~ SM 2 [m] O o
Index  Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT 8 object 0x6060:0
0x6083 0 Profile acceleration UDINT 32 object 0x6083.0
0x6084 0 Profile deceleration UDINT 22 object 0x6084:0
@ 0x60FF 0 Target velocity DINT 32 object 0x60FF -0
0x4000 3 RPZD3 UINT 16
0x60E0 0O Position toruge limit value UINT 16 object 0x60E0:0
0x60E1 O Negative toruge limit value UINT 16 object 0x60E1:0
0x6071 0 Target torque INT 16 object 0x6071:0
0x607F 0 Max profile velocity UDINT 32 object 0x607F-0
@ 0x1703 Outputs —_ O O 0
@ 0x1704 Outputs - O O 0
BER it 4bvX

FfFinputl @, 1EHRIBOISNEALTEEHWARES
SM3, EXUEBREEtherCATIIARINTNES, FNHEOER
s, AN TEMAT:
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Slave settings
Mailbox e
— .

General

Assign UnAssign [] Show only assigned PDOs
Add PDO & Delete PDO Add PDO Entry & Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
@ 0x1A00 Inputs — O O 0
® 0x1B01 Inputs — 0o o
@ 0x1B02 Inputs = (] 0
[0x1B03 Inputs—~ smi 3 ] 0o o
Index  Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT & object 0x6061:0
@ 0x6064 0 Paosition actual value DINT 32 object 0x6064:0
0x606C 0 Velocity actual value DINT 32 object 0x606C:0
0x6077 0 Torque actual value INT 16 object 0x6077-0
0x4100 |1 T-PZD1 UINT 16
() Ox1B04 Inputs - O o

3.1.1.6.2 S|fN%0R
BN_EtherCat_PT TorqueIDBEIRSIHHEAA N XRET

TN

.
o0 [Eey T e s

Axisln-|EtherCat
dex BID
bAxis | 1:fEAE
Enable |0:>KfEPRE
bMotor |1:%[@)
Rotation|0: IF[@)

1:HEE N N
bicis | IR o e BB ror Y,
Reset 10 BOOL % |98 iAxisError
0: TotE

-32768 BFREERE, 10003747

UINT |\ 0—15

_—

BOOL

BOOL |\

Target | ot N\ 100. 0%, 100. 0%X¥[7

Torque | 40767 ERHEREREAE

. ~39768 RN, Binki
— INT [\ Z WS HPRE, 1000

Torque 32767 ZFRIR100. 0%, Bz A3000

Speed |0—— RE MR xS AL

Lt lessas UINT |r/min /min
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iR

s | eEay|Lh e
AR, 1:27h0 ;
BITL: IEERAZ(0: &
. K, 1:27h0 ;
ctb1 . == .
K, 123N ;
BIT3-15:NA;
BIT16-31: 2 BRLSLPR
DITRSRTS
BrPEE
PZD1 P WORD |\ \
BFPEE
WORD
P7D2 P2 \ \
BRI -

1) Axislndex#IRFRRIEFLIMER N0 —15, BISHE
R bl sSEtherCat EROERHIN0M, SO0MER:

BN, HOREHE;

DEFPR2RAARRFIES S DX,

NN

8388608, I SIHBABIRESEEH NIRERS

AR SRINRE S KRR

3) PIRIGTEPTRI, WHRIVT, HREERESIEA

B8Y¥, WZRABPEERGINEREST,

BES B AR, NS IHTIT.
3.1.1. 6.3 TDEERBNFE1 B

e

FBEr- .
rorCode =X

0 THIR;

1 RIEAOP;

2 AxisIndex BIYSRE, SkBFRIFNOP;

eI A T =Y
Encoder - PRISSS DY, B
Resolu- UDINT |\ AXIRZEBH RIS 8s 8
tion 4294967295 T
AFBTE
PZD3 P73 WORD |\ \
1:
bAxis ﬁbma@
E
Enabl BOOL |\ \
R o iR
0K "
Ae
1:TDEER
H 30
brault DX _lpooL [\ | ARSI
0:TDEER
TR
FBError e
: UINT |\ TIEESREBIRAES
ode
AxisEr- NN
WORD |\ EIRICES
rorCode
ActVel- _
. DINT |r/min |SEPRRE
ocity
EBHLER
ActTor- TEER | e
INT SNy
que \ Y E=pa) e
tt
) B
Actlur=|| INT |STRWR | SRAReER
rent ﬁj]%%
=
P A,
AetPos7\ 2105 | SR E
1tion z fﬁi@
thieE
SKRRDDIATS

BITO: PAEFEAL (0: 2R

TNAFPERERISAEY) |

sysECAT Sdo Write2lhREREEE (TTREE L

7 (1) : EEtherCATE IR | ESRIRE BINIED,

YA sdo_write2 iDINARIRES ;
(2) A IEEERBE A0 LIDEE
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fEEF,

150




Kb

FBET- B, WHEBIAEREEH. SIARPIDSH LR
rorCode| S I\, EIRAESIRBI TR,
= TN =N
ZHSEERHBSRX TEIR; 3.1.2.1.1 S|fH63
PDOBCE AN IEMMSN ABEIREN AxisEr- :
9 rorCode603F BIMBHL : Name DataType | Explain
PR B R RS RAREN StatusWord604l / set point | REAL (Sjc.mtrolller se‘lcpou;t —
1 t -
10 I controlWord6040 BoBAr; feedback |REML |/ gs)a acthal vathe Aree
PDOFC B R IEHH X RNAESRER DisMode0- K - Pac o
1 FOP6061 / ModeOFOP6060 Bt : K‘? = Iroportiona. gain
POOBE R TS FAIRE ActPosi- - e T e
12 tion6064 / TargetPosition607A Ut ; . L Cemaﬁve galll
PDOBS B N FBA S RAZIRER ActVeloci- = ontrolier reset
13 £y606C / ProfileVelocity6081 L : OutMax REAL Output signal upper limit
PDORCE R ERRRAESRER ActTorqueb077 / OutMin REAL Output signal lower limit
14 . . Magnifi-
ProfileAcceleration6083 BYMMHIIE; cation BOOL Adjusting the magnification
5 PDOFCE N IEAfRSARNEESREN ActCurrent6078 / ; R T—
ProfileDeceleration6084 BB ; (;u —Ton T BoOL Iu 11311 _ilgni P
N PDO@EEZ:IE%QZ:@E.%EY ActDIStas imitFlag n-limit output status
tus60FD / TargetVelocity60FF B9t ; 3.1.2.2 BN Ramp
o = - . RRinl=E 2
7 |[PPORERERRAERR Posi BN_RampRYIEEY, 3P TREBRRIATEON
tiveTorugelimit60E0 BYBIL; S CI
op _
tiveToruqeLimit60E1 HYiBIL;
PDORRE N IEH S N AR AN Target- Name DataType | Explain
B orqueB071 e Iput — |REAL | IASSTE(E
PDOBEE R EHASRAEFRER MaxProfileVe- RefValue |REAL | S51E
20 loci ty607F BiBAL - RiseTime |UDINT | FFHIVIE) kBT : ms
3 AT AR FallTime |UDINT | FPREIE #+EB{T: ms
InputMax .
Lini REAL EE R 1E
mit
3.1.2 BN Basic InputMin - .
3.1.2.1 BN PID Linit I MRE
PIDIZAIZS . PIDITEIROISLINRE, £, Fis, Reset .
HRERNAMEDINEE, —RERESAIFIARR alue
BITEA, AIBRMEMFEBRYSIRER TN Reset BOOL SAL: TRUE R4S A0 ;
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Name DataType | Explain

FALSE: TTEAT;
DDRESRAA N\ TEIR

TDBERENPERS

FBErrorCode:

FBError 16#0000: HEEIRTCTEIR ;

Code "R 1680001 FFHNIES FRNE
WEHR;

1680002: ZZ{EIREHIR;

bFBError |BOOL

Output REAL e am =]

3.1.3 BN_Modbus

BN ModbusZE&SBN MODBUS SpeedfIBN MOD-
BUS TorquefRINEER, FBFIEHIZ e Mib
EE2fcEModbus RTUBIS, X3000A& DT HISSNE
s, TSNS, BEBETSETE

L3 bk 34
BN_MODBUS _Speed o

eneric Modbus_1
% Modbus FC-06_1 59167 Gontrol Cmd {2 ¥
% Modbus FC-06 2 59170 Speedif i
% Modbus FC-03 1 60420 ErrorCodedi M {259
% Modbus FC-03_2 60673 ActSpeedsE iF i
BN_MODBUS_Terque 4 ) Generic Modbus
% Modbus FC-06_3 59169 ControlCmdi%#%F
% Modbus FC-06_4 59171 Torquefi &
% Modbus FC-03_3 40420 ErrorCodedl F{£53

% Modbus FC-03 4 60673 ActSpeedsk iR i B

3.1.3.1 BN _MODBUS_ Speed

Name DataType | Explain

bEnable | BOOL [PEEIGIT, 0 3B LE, 1:3GlT

bStoplode  BOOL | A, 08U AL L:ES R

bJog BOOL =Vl
PO pooL | egaassTI, 0: M, 18
Rotation
bFault e e e
feset BOOL HPESNL0:ENLTH, LEBAIBM
S1

T WORD | A REREE D
ErrorCode
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Name DataType | Explain

SlaveSpeed oot _
WORD R IRREIRAE

ActPer

BmRE, ZfENSpeedRef
REENSZRE
AT, 0: ToHEE, 1 BHE

SpeedSet | INT
SpeedRef | UINT
bFault BOOL

BEroryory | s
Code
Dri
T yorn | SREhSRHRAEIRES
ErrorCode
Slave INT MBS IRENIREE, SEEERN
SpeedAct SpeedRef
SpeedSellypy | M ISHBEREE RS
ToSlave
Collond SNBSS, 1:E1T, 2:
WORD &, 3: BEHEH, 4: B8ORS, 5:
ToSlave

HEE
FRN, BSER604200FABMARISIaveEr-
rorCode, 60673SLPmRE I AZSlaveSpeedActPer

i-HSpeedSetToSlaveRhI1TORELTE, HiHCtrl-
WordToSlaveZ|591691%&|245 T E

3.1.3.2 BN _MODEBUS Torque

Name DataType | Explain
bEnable | BOOL BEEE!T, 0: 32 LE, 1:3T(T
bMotor
. |BooL EBNLIESE /D), 0: 1E[@), 1: [

Rotation
bFault BOOL HRESANL 0: BT, 1: BB
Reset st
Slave .

WORD IS TR RS
ErrorCode
SlaveSpeed . _

WORD HRTRREIRAE
ActPer
SpeedRef | UINT RERHMENSZEE
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Name DataType | Explain
ToraueSet| INT EWFREERE, 10008¥AZ100. 0%, 100. 0%
orqueSe . —
! SR SN EE 56
bFault  |BOOL HIEATS, 0: ToENEE, 1: BiE
FBE N
O IWORD | ThBESREREE D
Code
D i N
T Iworn | REhSREIEE
ErrorCode
Slave - MBS IRIREE, SEEEN
SpeedAct SpeedRef
T a A\ AN
U Tword | BNISIBEOREES
SetToSlave
o SNHRERIS, 110817, 2:
r1Word B . .
T WORD 0, 3: BB, 48R, 5:
oSlave S
UEEI

FRN, 260420 EMA B ARSlaveEr-
rorCode, 60673SLPmRE I AZSlaveSpeedActPer

WHTorqueSetToSlaveR591 7155645, i
CtrlWordToSlaveZ|59169iR 54|45

3. 2 BonengEmbedLogicLib

BRERANEES LREMBRN—LRHFAIDREE
o

3.2.1 ArithmeticOperationClassExtLib

3.2.1.1 GetFraction
GetFraction® & A FIREXREALZE RUKIIEAY/ N\ ENER
par

AN BB -

BHR X | R

DATA_REAL | REAL | Real Z2EU4 \EHE
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3.2.2 ClockClassExtLib

3.2.2.1 1BEXNNESRENLT 68
HEEEEEOS D F|BonengEmbedlLogicLib,
BFfClockClassExtLib XSO EF|SetRTC F0
GetRTC

=gl BonengEmbedLogicLib
-7 ArithmeticOperationClassExtLib

& ClockClassExtlib
22 GetRTC

A SetRTC]

BXR T REERNERERDP, ATRENTE
P :

{ESetRTCPENS|BIZZ R AUREVERE, Enable@iZ
RSN BBHRRASIH, B1F: (XSIHFT
EFOERRA) , TimeValue@ZREBVFNEIRESI
B, ZSIMEVESETIRZTIME AND DAY, %S|
REW—~1920-01-01-00:00: 003 AT 8], %A
BEIRE —MRIE B BRI RETE, ZREEIR
OEARXR,
{EGetRTCCPENS | IR LR ARBVERE, ZRANBVIR
@O{gR—TTIME_AND_DAYZRRUEVAIIE, ZBREIAK
HEI UL SIHB RN EEE K.

3. 2.3 DataConversionClassExtLib
3.2.3.1 DATA16_SWAP

DATA16_SWAPLRENFEF A 16/ A S B SRZ T,
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2R | R | md

DATA_IN|UINT | S3HTBIRS HARBII6NHNEE

3.2.3.2 DATA2BIT
DATA2BITREN A T E 1604 A\ ZHBBIXT NZBI T,

=R %)
DATA_IN|UINT | 16AT4 \2UHE
BIT_NUM|UINT | yGERGUBITY, SBEH0-15

3.2.3.3 DATA32 SWAP
DATA32_SWAPR 2§ F R 32N A MBI SES
To

2R | X imR

DATA_IN|UINT | 33T RIR = 1A #RBYS2ATE N\ EHE

3.2.3.4 REAL ENDIAN SWAP
REAL ENDIAN SWAPERIIFE T AT #R32{AIREAL X RVXIHE
BYAR/ N, AT ¥EHRE8I ]S PLCAEAAIBIREALZE AU
R

= E R0

DATA_IN| REAL | SH{T A \IiAX RBIREAL AV N1

3.2.4 ConfigClassExtLib

3.2.4.1 BLIBIRE

3.2.4.1.1 AT ModeConfig
RSN\ BEE RV

B FBonengEmbedLogicLib, mENISEHINE
KL F|ConfigClassExtLibR i NI SHKEREIT IR
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esaes

e
= TEE
i Operators and blocks
&+ gl Target
= g AlDatabase
B AlModbusRTU
+ g AlIModbusTCPMaster
iy BonengControllib
=gz BonengEmbedLogiclib
- # ArithmeticOperationClassExtLib
1 ClockClassExtLib
L8 ConfigClassExtLib
i DataConversionClassExtLib
[+ gl EtherCAT
[+ gis" Standard

= 1 ConfigClassExtLib

HAWEB TR EL Al ModeConfig T
RZRECANEER D, TJLUEARMMBESHTA
A, EXEERNEALNESHITIER
BRI T ZEBLIESERUBNT;

ﬂ7 |
I =

R IR TAEEHRAL ModeConf i g3 3 LDFE 5 BUAR
m EBITAN. WIIRINE NBR;

Al_ModeConfig

ZREFHEBETHMASH, RB2RENNNES,
FBEBIEINBITURBE, BRZ BN
B, WRANBEBZRE, SABEERAA.
Slot number:UINT; (x ALO4Y EBERNES, H
ERATEDPEN, SLEL-15 %)
ChannelO mode:BOOL; (¢ ATOfETUEEE, 0: B[E
B, 1 BREL
Channell mode:BOOL; (x AIIRETUIERE, 0: 8B[&
B, 1. BREI »
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Channel2 mode:BOOL; (x AI2#ET\i%EEE, 0: BBE&
B, 1 BRI ©

Channel3 mode:BOOL; (x AISfETEER, 0: 8B[E&
B, 1 BRI ©

3.2.4.1.2 AI CurveCorrect

AP BENELIERAHL

Bt FBonengEmbedLogicLlib, mEENISEHIG
Kk HConfigClassExtLib, RETNISKERH I
el

EFEERS
L]
=B TR
- g1l Operators and blocks
"E!F Target
"E!a AlDatabase
#-gis | AlIModbusRTU
"E!a AlModbusTCPMaster
E!a BonengControlLib
I;l--s!g BonengEmbedLogiclib
A ArithmeticOperationClassExtLib
ClockClassExtLib

ConfigClassExtLib
DataConversionClassExtLib
#-fly | EtherCAT

g, Standard

= ConfigClassExtLib

| TS a5 SR -1 . CunvecorecIES
ENZIIBER, BEMRERMNEN, B
EREEL. 1D, RaEXHHRFZIUEHR,
ﬁﬂg RUFTES . JRFAT CurveCorrectr
HwERERD, BRNRIEDAEN2. 10.1. 1. S0
REAREDNRE, BRNIDERIZFPE, BRIR

MRERER X
B— BB, WEHR: |

WG, ZTLUERZINEER. WA T
S
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MinOutput

VoltageOrCurrentNuminput

ZVEERB IO M EANSE:
Mode:BOOL; (* #RT\0E#%,0: EB[R AL, 1: BB/ HL )
MaxOutput: INT; G SHIBALE ) (BAERAZ
ATT/NME, BUERE)
MinOutput:INT; (* 3HEVER/IVE *)
VoltageOrCurrentNumInput:UINT; (* EB[KSKES
TMELIERAE *)
EB & BY% A\ B-RRZBIT 10000, EB378Y4E B
1x20000,

ZVBERBEM M RIBNSE:
FBError:UINT; (¢ LDREIRTEIRED *) HRANE
ARTEERNERER.
PrecentageOut:DINT; (% 4FMEdh&EERE *)

3.2.4.2 HZERE

3.2.4.2.1 Control T0 By Word
Control_I0_By WordIDEEIRONERIINIES, @Y
B AVordZE X 8%t
A

Execute  |BOOL | H{TIR=2IZEI10
Slot_Index|USINT| 4 FEDQBUIESSEE: 1-15
Word Data |WORD |#§i A\ B9iEv4|=2

LAY bit0=1: ¥ RIESBE
ERROR USINT| 3B, bitl=l: HARE=ZBEE
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3.2.4.2.2 Reset 10 By Index
Reset 10 By IndexINBEIROIVERXINIES, FHkE
FBHERRNL, TR FFRENENL.

A, WENETHEMENKDE, EERINXE
WAPLEALMEMIPRT, BUHEERBAIIIE K
NRBEIEPI

2AR ESICE )Y

TensionSet |REAL |#&skD, €47 (N)

ActDiamet- WEIRSrER, &/)\50m, &KX
erOfRoller 2000mm

UINT

BFR EiUBTY

Execute  |BOOL |HM{TENIINBELR

Slot Index|USINT| ¥ FEDQEVESIEE: 1-15

Start 10 |USINT| FFOAeSMT , SEEH0-15

End 10 |USINT| Z55Rehy, SBEH0-15
FRARE bit0-1 WSS,
(1= FHA TR 19=

ERROR USINT bltl lﬁpﬂ/n\%tﬁ/gr b1t2 1
BRAIBHEE, bit3=1FHER
NKFBRANL

HERBARA, WEOKX, #HEWQ

TaperCoff |REAL N L
K, ®AIA0, SBEO. 0~1.0

HERN, 0:MYPEREE, 1: &

TaperMode |INT ) R
MEHERE, RAIAO

3.2.4.2.3 Set 10 By Index
Set_I0 By IndexDJRESRTIGEHENINIES, Frsit
WBRSRAAL, FUTXINFRENEN.

TaperDiam- i ) N
APCTULANT Ny | HEFSHRSEER, SB4 (m)

eterStart

TaperDiam- e N
AETULAT N\ | HERAER, B4 (m)
eterMax

bError BOOL | iR IR

2R ESIU B
Execute  |BOOL | HITENIIDREIR
Slot_Index|USINT|# FEDQEVESSEE: 1-15
Start 10 |USINT| FRAS{I , SBE0-15
End 10 USINT | &5 a7, SBE0-15
IR bito=1 ESBHEE,
1 = ADTAVT 7D3 H 1 =
SRAMBHTBE, bit3=1FI8m
NARTFTBRSNL

FBErTor v | rsmemerm
Code
ipnBy REAL | 250 gERE QMBI DI, ST (Nm)

3.3.1.2 BN TractionSpeed

BN TractionSpeedZ2S [HREFHITIEER, RIBIRTEL
RE, BSRER, MRRKITEZES B R, 2
SIEHT LR moudbusiREF, tHTJDAREtherCATIRE .

3. 3 BonengMachiningProcessLib

3.3.1 BN _TensionControl

BN TensionControl FEE&HMH T & %E.
3.3.1.1 BN TensionTaper

BN _TensionTapersk DH#EEINEER, WA NIREK

161

BFR it Py
LineVelocitySet REAL | R EREE (m/min)
TractionMotorSpeed .

ret INT | 225 |EBHF5IR (rpm)
DiameterOfTraction UINT I8 ER, &//\10mm,
Roller £ 1000mm
GearRatio REAL | 5%IREL, FAIANL O
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SR XA | R
bError BOOL | iEHREE 1R
FBErrorCode UINT | iEREERES

SO R R
DiameterOfRol lerct | REAL | LB BRIV S, B,

BT XA R
bError BOOL | iR R R
FBErrorCode UINT | R EBIRAD
=z 8 42 35 iB&F S i
LineVelocityAct REAL BSIRLREXIME,
m/min
TractionMotorSpeed .
Set INT | 225 $2EB A 55X (rpm)

3.3.1.3 BN Unwinder_ CTorque

BN_Unwinder_ CTorque &R IR K DEREITHITD
BER, AWKk NEBELEHNXS, T8
PIDIE TSR DIAMIEHI, EKIZB 2ok AN A0
KR WIRREBW A fastiESPHIT, SUPIDR

(mm)

B sk DPIDIEHHL
Pidout INT &, BYSEHREED

£k, (0. 1%)
l;m:inderMotorSpeed INT | IS Ea 555 (rpm)

e

UnwinderMotor INT WEIR B EERE, 1000K
TorqueSet ~100. 0%

3.3.1.4 BN Unwinder OTorque

BN Unwinder OTorquefRl &4 Aok DEE B HIT)
BER, ATIRBILKNINRERNHDE, —KRKNDBK
Aetips, TPIDEIRSKIVE D,

BFR ESIUNPY)
TensionSet REAL | 5k 7 (N)
LineVelocityAct REAL | IEZIRE (n/min)

UnwinderMotorSpeedAct | INT | JESEBAEEIR (rpm)

WERRRER, &\
10mm, A 1000mm

DiameterOfFullRoller | UINT

REAL | t5%CIREL, FANL 0

GearRatio

WER BN EER:
9550%P/n, (Nm)

UnwinderMotorRated
REAL
Torque

FrictionCompensa- . WEIREEANME, EEN
tion EBHENEHRAE, (0. 1%)

MERBENNEE

MEVFIo
SR KA | ik
LineVelocityAct REAL | L5 1R E (m/min)
UnwinderMotorSpeedAct | INT | JRIZEEBHEEE (rpm)
DiameterOfFullRoller |UINT BERREEE, &
10mm, &z X 1000mm
GearRatio REAL | 5#0IREY, FRIAL. 0
UnwinderMotorRated REAL WEIRBYENEIH:
Torque 9550%P/n, (Nm)
FrictionCompensa~ WEEERME, EERN
tion N enmeme, 0.9
. BEEREKR DN, 2
TensionSet REAL PIDSEE
R p——
ensionie REAL ii?];’:l‘/]’\ﬁmﬁ, PIDfZ
RE
Kp REAL | PIDE TS 88 Lt Bl 2 5K
Ki REAL | PIDVE TS8R D AR &N
Kd REAL | PIDVE B 824D R A0
PidOutLimit REAL | PIDIE T3S PR, rpm
PidReset BOOL | PIDIF" DERENL

MassOfFullRoller REAL | (kg), BFN0ROR RN
=

DensityRadioOfMate- REAL BEMRAREENZE

rial Etml, SBE0. 0~1.0
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SR LA | iR
bError BOOL | & HREERhms
FBErrorCode UINT | #EREEIR0S
SIS R R

DiameterOfRollerAct | REAL WEREXNEE, 5&.

(mm)
UnwinderMotorSpeed .
Set INT | IEIREBHFHR (rpm)
UnwinderMotorTorque INT WEIREBANEERE, 1000
Set Z8100. 0%

3.3.1.5 BN Winder CTorque

BN_Winder CTorquell{ 38 IR K DEEFIZ HITIRE
R, ARk NFEEREHRNOX S, £FT@IPID
BHTKDAWRER, EXRIRBSZH KDL&
o WIRRZBIW A fastiESDPHIT, SUPIDEME

2R LA | R
PidReset BOOL | PIDIEHERE]
bError BOOL | {&REER s
FBErrorCode UINT | EREEIZ(S
SNER, 8,
DiameterOfRollerAct | REAL ?ﬁfﬁﬁ*ﬂj%{ &t
2k NDPIDIADHE
PidOut INT |18, BYSERESD
£, (0. 1%)
WinderMotorSpeedSet | INT | IESIREBHFHR (rpm)
WinderMotorTorque— INT W EIREBHFERE, 1000
Set = 100. 0%

3.3.1.6 BN Winder OTorque

BN_Winder OTorquellil#EIZFFIRsK DEERIEHITIAE
R, BFRBLKNORRNDE, —RskDEXRA
B07S, TPIDRIRK B,

DR KA | iR
TensionSet REAL | 255k 3 (N)
LineVelocityAct REAL | IN520RE (m/min)
WinderMotorSpeedAct | INT | INZEBHFER (rpm)
DiameterOfEmptyRoller| UINT RERBEE, &)
10mm, ExA1000mm
GearRatio REAL | (5%2IREL, FRIANL 0
WinderMotorRated REAL N EIZBHENEIARD
Torque 9550%P/n, (Nm)
FrictionCompensation | INT WSSRREEANE, BB
EBAEREHRD, (0. 1%)
MassOfEmptyRoller | REAL B5R RIS 8 ke),
TR IR M
DensityRadioOfMate- REAL WEFRARBENZRE
rial tfBl, SBE0.071.0

Y3l
BR £ | R
LineVelocityAct REAL | IWELZHRE (m/min)
WinderMotorSpeedAct | INT | IKZEEBAEHR (rpm)
S IAE R =
DiameterOffimtyRol ler| UINT | BB HAIBEE, &)
10mm, £z X 1000mm
GearRatio REAL | (5%1RtL, EFIANIL. O
WinderMotorRated REAL W E IR BN SN EIHR:
Torque 9550%P/n, (Nm)
Friot . WHEIREEMME, BEN
rictionCompensation| INT -
EByLEUERR, (0. 1%)
Ay ——2=]V} =]
TensionSet REAL BBEREKD ), B2
PIDBZE(E
(NSIRRIRE, PID
TensionAct REAL iij];‘—[lmﬁb & =
B
Kp REAL | PIDYE 388 ELBI AR &R
Ki REAL | PIDVEHERF0 0 RN
Kd REAL | PIDVE I 880 AR &N
PidOutLimit REAL | PIDVE S84 BEmHl, rpm
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BR eI RpEY)
bError BOOL | &R EIR R E
FBErrorCode UINT | &R ERS
DiameterOfRollerAct | REAL WERINEE 8&,
(mm)
WinderMotorSpeedSet | INT | FEIREBMEFEE (rpm)
WinderMotorTorque INT SR B EERD, 10005R
Set 71100, 0%

3.3.1.7 BN WinderUnwinderSpeed

BN WinderUnwinderSpeedl[ 35, M%Eﬁl\ﬂﬂ@t’tﬂﬁ
ErGITNEER, BXRIZBBKIDNFORR, B

BFR ESIUNRY)
WinderMotorSpeedSet | INT | JNEIEEBHEEE (rpm)

3.4 MotionControl%hi®
3. 4.1 MotionControlFE/ 43

MotionControl FEE)SIEAEE T ABIMCINAER, &F

PIDHIIASK JIIE D, @WW%%%EEJ%%EEEE
BHIKDIEE. WEREWAEfastESPNT, &
NPIDIRXEVE o
DR KA | A
LineVelocityAct REAL | IREZIRE (n/min)
WinderMotorSpeedAct | INT | INZEEBHEHR (rpm)
DiameterOfEmptyRoller| UINT HQ%&E%}]QSE{%, =0
10mm, £z 1000mm
GearRatio REAL | (58Kt 2RIANL. 0
TensionSet REAL | Sk R EE, PIDSEE
TensionAct REAL | sk W IRIE, PIDRIRIE
Kp REAL | PIDVE 88 LB AR 28
Ki REAL | PIDVB 8RR A &K
Kd REAL | PIDIE B2 A 3N
PidOutLimit REAL | PIDVEH2s%iPREl, rpm
PidReset BOOL | PIDIBHERET
bError BOOL | &R E IR
FBErrorCode UINT | iEEREIR(TAT
DiameterOfRollerAct |REAL | SRS SR, B, ()
pidout INT Bk IPINE D E

(rpm)
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BPLCOpenHI3E, KI5 EMIBSFEMIEBSED
3.4.1.1 SR
EIIEHEAEBSEIWT:
B8 IhEE
MC Power PREIRHIES
MC Home R0 ET"/\
MC_Stop (Ealini=ieg
MC Halt BIRES
MC MoveAbsolute BNEAIIES
MC MoveRelative RIS
MC MoveAddtive BTN
MC MoveSuperImposed | mEi&ENNES
MC HaltSuperlmposed | & NETNES
MC MoveVelocity REES

it

5 A
B~

MC_MoveContinuous
Absolute

BXENLEREITT)

MC_MoveContinuous

| B EE D
Relative
MC_SetPosition REEMIBS
MC_ReadActualPosi—| e N

. WENEIMU BB
tion
MC ReadActualVelocity | iSZERSSIMREIES
MC ReadActualTorque | iZEVSEPR DAEIES
MC ReadStatus 12 HVEAPLCOpemiR7SHL
MC ReadMotionState |iSEEVUBIHHGEDATS

MC ReadAxisInfo

ZHHRAL BESHES

MC ReadAxisError

SEBEEIES
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<t

B8 e
MC Reset SNHEES
MC DigitalCamSwitch IE%EE1M%J:E§H%
ES8
MC TouchProbe REHES
MC AbortTrigger ITHTIES
MC CamTableSelect EROERMB TR
MC CamInjdBYCamID
e | )IC_Camln OREHES
D MC_CamOut RELBELIES
¢ | MC Gearln e ElnZiseg
sty | MC_GearOut REBKREFES
KRESES (BNR
MC_GearInPos EHAEWRIBNDEY
e

3.4. 1.2 PLCopemiR7SH

MC_Gearln (Slave)
MC_GearlnPos (Slave)
MC_Camin (Slave)
MC_CombineAxes (Slave)
MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_PositionProfile
MC_Halt
(MC_MoveSuperimposed

MC_MoveVelocity
MC_VelocityProfile
MC_AccelerationProfile
MC_TorqueControl
MC_MoveContinuousAbsolute
MC_MoveContinuousRelative

Continuous
Motion

Synchronized
Motion

Discrete Motion

Stopping

Note 1
-----

Note 4

'
'

Note 6
! Note 3

\

|

\

\
|

N \

RSHVIFBHSHR U T

Standstill

RS DhREREAR
Disabled RIEEEINTS
ErrorStop BUETE RN
Standstill FBEERTS
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R DDREHEAR
Homing RRQVPRTS
Stopping 1B DR
Discrete Motion BB0am
Continuous Motion EL TS
Synchronized Motion | @GRS

DINTOVNAE e

Notel: Z4HBVAFEAC NS EEA M EENPEN TIBIHE A%
R

Note2: HEHFENFEEMC Power. Enable=FALSERY

Note3: 4FMMC Reset EHIBIESMC Power. Sta—
tus=FALSERY

Note4: 4BAMAMC ResetESNEHHIE BMC Power. Sta—
tus=TRUERS

Note5: 4MC Power. Enable=TRUEEMC Power. Sta-
tus=TRUERS

Note6:3HMC Stop. Done=TRUEEMC Stop. Execute=-
FALSERY

3.4. 1. 3 BufferModei88
B EENINEEREBBuf ferModeS B, HEN, 45
PIET, ME S MGIIEER 2 8 E .

Name Value | Description

MC_BUFFERMODE e N
N - |0 TIRNBEIFB GRIABTV)

ABORTING
MC_BUFFERMODE -

- a 1 %_Lll_\fx_ = SFB
BUFFERED FaE = vevn) e ') mb e
O BUFFERWODE | | B S TBBIRE
BLENDINGLOW NN

MC_BUFFERMODE . RESE— ) IFBINERER
BLENDINGPREVIOUS =)

O
MC_BUFFERMODE_ |, RES%E I FBYIRER
BLENDINGNEXT =)
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Name Value | Description HFER2FR SUNAE | 2V
MC_BUFFERMODE_ | _ RE S FBSHR SR XIS BUSY q HIEIC, BIDAER
BLENDINGHIGH ERs - IEEEHINE )
N2 #FDlbufferf
3.4, 1.4 HEERR0S FAILED TO BUFFER 9 jﬁ%ﬁ’{ ”
AP O@EIMotionControl FEBIAIBZE A I EssE BUFFER MODE ILLEGAL |16 Buf ferMode{&EF5%
A RIBECHEeNREE, BUEMED, SOREHH DIRECTION ILLEGAL 17 DirectionfEFk
BE EXCUTION MODE ILLEGAL |18 ExcutionModef&IEsk
e o SOURCE_ILLEGAL 19 Source{BiE%
. | s s | OVERRIDE TLLEGAL 20 | Override(&IEE
R R S SHIFTING_MODE_ILLEGAL | 21 Shifting@RIEE
2 OB | | e e s oo CONTROL MODE ILLEGAL |22 PHEBTIREEIR
el et s ey POS TLLEGAL 256 |UBAEE
BTN T o ACC DEC ILLEGAL 257 | N/ RIREAREE
Epm o VL TG 8 | mERe
S s CMD P POS OVER LIMIT |259 BUUREHLE
e mE e RO
eciley et CMD N POS OVER LIMIT |260 BN REHCE
e SHHORR]
I comoons  wuseses FORBIDDEN P POS MOVE |261 =\ HEERBE
Slochec e wmarre FORBIDDEN N POS MOVE 262 |2 |Ff@f85)
o i ros o POS_LAG OVER LIMIT 263 | tiSBIRMEISE=BR
oot ssomes VEL LAG OVER LIMIT | 264 | HREPENEISZ=HE0R
BT TS CMD VEL OVER LIMIT  |265 $Ea}‘§b/ij$}§¢ﬁﬁ|3§$u
Q N 0
BB TE| 2w CMD ACC OVER LIMIT | 266 Eg;jﬂw}ghﬁ
NO_ERROR 0 IR POS_INFINITY 267 |MRENBRSE
AXTS_NOT_EXIST 1 WIDSAGE SOFTWARE_EMGS 194 |@BpPaE
AXIS _TYPE NOT MATCH 2 EE%&UK@@B SYSTEME MGS 495 ApaE
AXTS_QUEUE_FULL 3 HBBA B =% COMMUNTCATION EXCEPTION|496 | BIEHE
AXTS_ENCODER_OVERFLOW | 4 MRS n HOMING VEL ILLEGAL  |608 | OEREIDA
AXIS POWER OFF 5 HISRIEPRE HOMING_ACC_ILLEGAL ~ |609 | OZNREIEE
AXIS POWER ON 6 IS PR HOMING_APPR_ILLEGAL |610 | OZEHOREIE
FREQUENCY TLLEGAL 7 SERAETE HOMING METHOD ILLEGAL |611 THAEE
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BE2FR SYRNAE | BN
HOME POSITION TLLEGAL | 612 hometI&IEE
HOMING INTERRUP OR 613 E= b /S
NSTART SPH/ AT
HOMING TARGET NOT REACH| 614 EESS) e 2N
HOMING ERR 615 [OEEIR
HOMING ERR VO 616 OZHEIZRE N0
HOMING TIMEOUT 617 EES RN
HOMING MODE CFG FATLED | 618 OEERELW
HOMING VEL CFG FATLED | 619 OEREIRERN
HOMING ACC CFG FATLED | 620 OENMREIREEN
% N A\ 1\lj'L
HOMING APPR CFG FAILED | 621 DS EIRERE
e
EIESE= 18
HOMING OPMODE CFG FAILED| 622 RIFRVAE
e
ENCODER PRESET OVERFLOW | 650 RIS B
PLCOpendR7SHL :
PLCOPEN DISABLED 1280
- DISABLED
PLCOpendR7SH, :
PLCOPEN STANDSTILL 1281 STANDSTILL
PLCOpen/U(/L,\mJ :
PLCOPEN AXTSHOMING 1282 HOUTG
PLCOPEN DISCRETEMO- 1983 PLCOpen)ASH :
TION DISCRETEMOTTON
PLCOPEN CONTINUOUSMO- 1984 PLCOpen)ASH
TION CONTINUOUSMOTTON
PLCOPEN SYNCHRONIZED- 1985 PLCOpenIASH :
MOTTION SYNCHRONIZEDMOTION
PLCOpeniRSH, :
PLCOPEN STOPPING 1286 STOPPING
PLCOpeniR7SAL :
PLCOPEN ERRORSTOP 12
COPEN_ERRORSTO 87 ERRORSTOP
PARAMETER TLLEGAL 1536 | SHAESE
CURRENT NOT SUPPORTED | 1537 |EINAZE

173

HIERHR XIRAE | S
CamSwitchMode{& R
CAMSWITCH MODE ILLEGAL|1616 | .
&4
CAMSWITCH DIRECTION CamSwitchDirection
ILLEGAL I eram
Trigger input 2
TRIGGERINPUT USED 1621 IR
TRIGGEREVENT FULL 1622 Trigger event =&
RIGGEREVENT BUSY 1623 Trigger eventSH
155
USED UPLICATE AXIS 1632 | =M NE—H
DENOMINATOR 0O 1633 | 8L HEN0
MASTER VALUE SOURCE s N
TLLECAL 1634 | FHPREUEIEE
NO_CAMSELECTED 1637 | CamTableIDFEIE
NOT CAMREFTYPE 1638 | JEVEFREIE
CAMTABLE_EMPTY_ 1639 OBRXRTHHER
MASTER RANGE =4
CAM_NO_POINTER 1640 | WBRREENZT
MASTER START 1641 Y MasterStart—
DISTANCE ILLEGAL Distancey0, A
MASTERNOTMATCIH 1gap  |FhasinelDRERER
S3PREMAILE
ECT_SDO_READ ERR 2048 | SDOIEEEIR
ECT SDO WRITE ERR 2049 | SDOBHEIR
AXIS UNASSOCIATED DRIVER | 4096 | #okKBRRSS
DRIVER NOT READY 4097 | WEMEEBRESL
DRIVER ERROR 4098 | IXEMESBIREE
DRIVER ARRAY FULL 4099 | IEMEZ TEGER
DRIVER INDEX OUTRANGE |4100 ?,_EE.D SRS
DRIVER INDEX USED 4101 LDIERSIH
{8
DRIVER CONTROL MODE 4102 N B alEz
UNSUPPORTED AL 55
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BIERAR

XYNI{E

2N

FSM NOT READY TO SWITCH_
ON

4368

402R7S,:NOT_READY
TO_SWITCH_ON

BE2AR

XYNIE

X

FSM_SWITCH ON_DISABLE

4369

402HR7SAH,: SWITCH_ON_
DISABLE

GROUP_AXIS 0 HOME

AV 0 @Bk

FSM_READY TO_SWITCH ON

4370

4020A7SAH,: READY TO
SWITCH ON

FSM_SWITCH ON

4371

402JA7SH,: SWITCH_ON

FSM_OPERATION ENABLE

4372

4024R7H1,: OPERATION
ENABLE

FSM_QUICK STOP ACTIVE

4373

402/|K/L1\$J—IJ :QUICK
STOP ACTIVE

FSM_FAUT_REACTION_AC-

4024ATSAHL - FAUT

4374
TIVE REACTION ACTIVE
FSM_FAUT 4375 | 4024RZSHL : FAUT
FSM_UNKNOW 4376 | 4024RZSH, : UNKNOW
PERMISTION DENTED 5000 | RRPEATVF
GROUP_NOT EXIST 5001 | HH4BARISIE

GROUP AXIS ARRAY FULL|5002 |if4AZRialys
AXIS ALREADY IN GROUP|5003 |#iE25EF4ED
AXIS NOT IN GROUP 5004 | HYBARE LI
GROUP_QUEUE_FULL 5005 | HBZBRADIS
GROUP DISABLED 5006 | HBLAK[PAE
GROUP_AXIS DISABLED |5007 | %diBaVtMalRA/EAs
GROUP_AXTS ERR 5008 | HHEAVHBANSITEIR
GROUP AXIS 0 ERR 5009 | HhZEAVEHD 0 PSR
GROUP _AXIS 1 ERR 5010 | 32BA%%H) 1 ARG ENR
GROUP AXIS 2 ERR 5011 | A0V 2 AR
GROUP AXIS 3 ERR 5012 | ARV 3 BREER

GROUP_SYNC AXIS 0 ERR

5013

HLEEVE)TH 0 AX

FEEIR

GROUP_SYNC AXIS 1 ERR

5014

HEEESH 1 AR

B

GROUP_SYNC_AXIS 2 ERR

5015

HEEVE)TH 2 AR

FEER
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FAILED o016 Iy
GROUP AXIS 1 HOME o1 AR 1 Ok
FATLED Ny
GROUP_AXIS 2 HOME 018 AR 2 Ok
FATLED Ny
GROUP AXIS 3 HOME o019 AR 3 Tk
FATLED N
GROUP_SYNC AXIS 0 HOME 020 HABNELH 0 O
FATLED LW
GROUP SYNC AXIS 1 HOME 091 HANELH | O
FATLED LW
GROUP SYNC AXIS 2 HOME -~ HENLELH 2 @
FATLED T
GROUP AXTS MODULO NOT - AL AR TBEFRN
ALLOWED &4

PLCOpen JRSH:
GROUP_FSM_DISABLED 5100 DISABLED

PLCOpen JAZSH:
GROUP_FSM_STANDBY 5101 STANDEY

PLCOpen JAZSH:
GROUP_FSM_HOMING 5102 HOMING

PLCOpen JRZSHL:
GROUP_FSM_MOVING 5103 VOVING

PLCOpen JAZSHL:
GROUP FSM_STOPPING 5104 STOPPING

PLCOpen JR7SH:
GROUP FSM ERRORSTOP | 5105 ERRORSTOP
KINEMATIC DEFINED 5140 | BENFTIEEN
KINEMATIC NOT ALLOWED |5141 | GoW iR SiF
KIN TRANSFORM NOT | 5142 RN
CONSTANT G
GROUP_ATMPOUTLIMIT 5150 | BRI B BRI
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3. 4.2 BasicEiLES

3.4.2.1 MC Power

3.4.2.1.1 ThEERE(=68

Instruc—
tions

LD Performance

ST Performance

foMC_Power_1

MC_

Power

Axis:

fOMC Power 1(

=(+ AXIS REF %),
Enable:=(* BOOL *),
Status=> (% BOOL *),
Valid=
Error=> (¢ BOOL *),
ErrorID=> (¢ MC ERRORCODE %)) ;

> (k BOOL *),

SIIEEY | 3R

)

DU

VAR IN OUT | Axis

AXTS_REF

HITZWR

VAR_INPUT |Enable

BOOL

fSoRE, SEBINTIIRER
2

EPE2HR SINAE | SN
GROUP_KINPARAMERROR | 5151 fﬂ%éﬁﬁﬁx

512
GROUP TRANMODEERROR | 5152 | 0¥E@mEEiR
GROUP CIRCLEPARAERROR 5153 | RIS SEEEIR
GROUP PLANFAIL 5154 |S BRI
GROUP_PARAMERROR 5155 | SEUEBIR
GROUP ACC DEC ILLEGAL |5156 | DBURASE
GROUP JERK ILLEGAL  |5157 | JIIDREARSE
GROUP_ATMEQUAL 5158 | BiMUBES
GROUP BLENDING ERROR |5159 | #IMEEEEIR
GROUP MOTION LIMIT Eﬂﬂﬁ$%n%
ot 5160 |REMNBINRERB

1IPRA
GROUP_MOTION LIMIT BT EPRTA
POSOUT olol S8R
GROUP_PLAN ERROR 5162 | HLEHIRIEER
GROUP INTERPOLATE X -
ERROR 5180 | GMZBIEHNSEEIR
GROUP_SYNC POSLAGOV- “181 B 5 HIRMEIREB
ERLIMIT 5!
GROUP_SYNC_CMDPOSLA- A4 HERFBIR =18
GOVERLIMIT o182 PR
GROUP UNAVALID COM-

5183 | AXFHNSHES

BINE_PARAM

Status

BOOL

iHM@ llﬁll_;\, true%”@
BE, falsey=K{EaE

VAR_OUTPUT | Valid

BOOL

BRHARGAL truely,
IZJ B—(LEHJH:’VW/L;\T%_

Error

BOOL

MRS, true It
B, false NTCENEE

ErrorID

WORD

HErES

GROUP_INTERRUPT_NODE

5184

NOT EXIST

A PUTIT AN
£
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3.4.2.1.2 THAER{EAIR6A

MC Power
GalERIEN Sl 2N

« EFEIREA
- SIENEBE:
{§BEEnable,

ELIEAB T S&ARMAELED, BT

ETTUQ}: Emi&}\{ﬁﬁb/bk/u\, [ndin)

HIBIPLCOpeniA7SAHLEADisable IR IH AStand—-
Stil 1/|7k/|_.\, jumTTEELED?E <

EFalse,

R DR REIRT,
178
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Instruc—|LD Per- ST p
TS S = tions |formance erformance
RGBS, MWEREERNSE, TAENTE
5%, DOURNTEEELRS, HITHENEN, Done => (+ BOOL *),
SHE NFEEE; Busy => (¢ BOOL %),
B EBEN, SHEEENC Power NEEIT HI3HIH Active =>C« BOOL ),
NFBE, EESIFANC Reset STEITNIE CommandAlzorted =>)(>!< BOOL *),
Error => (¢ BOOL *

Valid OFEFal T 2= 4y 2 i

§§§; i?%limtlj{glﬁﬁﬂ%/l . o8 13 semBTrue, BAS ErrorID =>(* MC ERRORCODE *)) ;

EEEIR S Status, SHEREAT), MEValidEd

True BB T rue: SIFER | R2FR | R R
- ’ VAR IN OUT|Axis | AXIS REF 3T =0
F SEAR Exccute | BOOL | [OAISS, FFHREH
HZPMC_PowerEBESEHIE—HMXRE, U—BF Position REAL :{ =
HAAER/GHITHINC Power BV AHIHE IV, VAR INPUT EOBRATE, S
- Buffer |MC Buf-
. NEE #3.4.1.3 Buffer-
Mode ferMode R
[ —RNMC_Powerigs, MEBFRENNBERW Mode15284
5 . Done  |BOOL TNEEMIT5ERR
SN 5
H Enable J Busy BOOL Z‘FE}\J%EI%D#‘LR%
SR
status __ | | R,
Active |BOOL RO
Valid —|_|—|_|— VAR OUTPUT crive BRARGEREEE
Command BOOL U
Error Aborted 7f THTARL
WSS, truefy
D BOOL
3.4.2.2 MC Home o W&, falseNTHIE
3.4.2.9. 1 THEEEREEC)1508 ErrorID|WORD HREL LS

Instruc—

g LD Performance |ST Performance 3.4.2.2.2 THEEHR(EAI%08

MC_Home¥§21EAR T RE&RRMAELEE, KIR
@I3TDEE, B LTHEBW

fbMC Home 1
(Axis:=(k AXIS REF ),

MC_ Execute:=(* BOOL %), - eFE%H

Home Position:=( REAL %), HXNNREBRIEANC_Power i8S H NEEERTTZ
BufferMode:= gLuFAZES,
(* MC_BUFFER MODE *), SEGARMMABARESN, BPOMUEMERER
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EHi&%EHoming Method
ELEMER AN, RACIAM2IY P35S HOZ

- SIERBA:

fR &ZExecute, WA LB AROTIES, W
PLCOpenA7S# L3t AHoming R
TRimBPosition, AFLPLENZRER, OF
NTTRGE, BREBIUERENAFEEE.
NFRE

MC_HomeLDBEIRARR, HIXYRMITOZTNE, LDEE
EENTHNFREUT:

Bxecute I

Done [
Busy _, I—
CommandAbor ted

Error

3.4.2.3 MC Stop
3.4.2.3.1 DHEER#IZ (%68

SIFER  |R2FR |£H B
VAR IN OUT |Axis  |AXIS REF|#HT=W&
Execute |BOOL RES, EFOEEW
Decel-
VAR INPUT | “°7 IReAL | BuEEE [u/s2]
eration
Jerk  |REAL NNDRE [u/s3]
Done  |BOOL THEERI TSR
SNS 13
Busy  |BOOL ?FEA/%E;%D#IRE
5EAk
Command . e
VAR OUTPUT |, BOOL BRI TUIFRML
orted
Error  |BOOL maw%{a%,\ truefy
tEE, falseNTEFE
ErrorID |WORD RS

Eggue_ LD Performance| ST Performance
fbMC Stop_1
(Axis:=(* AXIS REF %),
Execute:= (k BOOL ),
s Deceleration:= (¢ REAL %),
i Ston . Jerk:=( REAL #),
- Done=> (x BOOL %),

Busy=> (* BOOL *),
CommandAborted=> ( BOOL ),
Error=> (x BOOL *),
ErrorID=>(* MC ERRORCODE *));

181

3.

4.2.3.2 THBEHE A6

MC Stop?e71_%?%&1]}%&%*[]5}/{% SE R LE

LDRE

L EFHEBW

. @ﬁﬁiﬁﬂﬁ

TR TR EMBNC_Power
gLUEAZES.

APEERNRREFNIDNRE REExecute LG
WeiE, ERLRIEIETERNSE,

B HNBRRSS

ExecuteB A _EFH8fE, &FREFlase, Bl—ER
T SBFEVRT, MR [GDonelS SHFEE,

B ZH70389PLCOpemA TS —E RV FStopping R

ItfERExecuteBFalse, NMEHPATSHLMStopping
DI Standstil LIRS

* SIENRER:

JBREDeceleration: EENERBIRE
NONDIRE Jerk: JINDLRE

. YRR

MC_Stop3THRMC MoveVelocityiGT)iNROSZE NE

182

8



Execute

Done

Busy

CommandAborted

Error

A

Velocity

v

3.4.2.4 MC Halt
3.4.2.4.1 ThEER#ZOI%8A

Ipstruc— LD Performance| ST Performance

tions
fbMC Halt 1
(Axis:=(¢ AXIS REF =),
Execute:=(x BOOL *),
Deceleration:= (% REAL *)

. Jerk:=(k REAL %),
MC BufferMode:=
Halt (s MC BUFFER MODE ),

Done => (* BOOL *),
Busy => (¢ BOOL *),
Active => (¥ BOOL %),

Error => (% BOOL %),

CommandAborted => (% BOOL *),

ErrorID => (* MC_ERRORCODE #));

SRR |2 |RE &

VAR IN OUT|Axis AXIS REF| ¥ TZXV2

Execute |BOOL LRSS, EFHEBW

Decel—
VAR INPUT  |REAL BIRE [u/s2]
eration

Jerk  |REAL NNDRE [u/s3]
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SIERE |2AR KAk

ZPENGE, BS

Buff MC BUFFER |
HrRer Z3.4.1.3 Buffer—

Mode MODE

ModeiB8
Done  |BOOL THEERI TR
ANS yal
ey oL | PABERAFQE
FoAR
AR INBEAR AT 52
VAR output| Active |BOOL B, BBEmEmsE
HE
Command BOOL .
Aborted WATHTARL
Brror | BOOL HMWEES, truely
tEE, falseNTHE
MC
E | — 3/ 7T
rortd| - | SRR

3.4.2.4.2 THAERIGAREA
MC_Halt38E@ATR&ARMMFAELEN, SR
LDﬁb, 917_t3}/mégﬁﬂ
« {EAREA
HINRFERSTERNC Poverf8BSHNFREREZ T
PLUBRZIES.
B LB, BIRE, NIREZH
DDEERA R BEW, HIRTSHLLDRZEDiscrete
motionR7R, X—RA, ENHERSPLCOpenik
SHIRBVIES YT FTHMZIES,
- NEE
MC Halt3THRMC MoveVelocityisS N RERBWET
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Execute ] SIBIERY | 2R g )%

VAR IN OUT |Axis  |AXIS REF| T ENE

Done Execute |BOOL | BQAIES, FFHEEN
Position |REAL BIENNBEIRIELN]

Bu
Y | . Velocity|REAL BARE [u/s].

Accel-

CommandAborted T REAL & AIREE [u/s2]
eration

Error Decel- - .

~ |REAL BRABRE [u/s2]

eration

A

Velocity VAR INPUT |Jerk REAL INRE [u/s3]
T, MELR (o

\4

P mcPositiveDirec—

Direc—|MC_ )
3.4.2.5 MC MoveAbsolute tion DIRECTION tion, mcShortestWay,
3.4.2.5.1 THeeR#E(REA mcNegativeDirection,
- meCurrentDirection)
{Iil(s)ﬁl;uc LD Performance | ST Performance Buffer_|NC BUFF-| EIDBRAT, ESE
fbMC MoveAbsolute 1 Mode ER MODE |3.4.1.3 BufferModeif¢Bg
(Axis:=(¢ AXIS REF %), Done BOOL TDEERTSEAN,
Execute:=( BOOL %), Busy  [BOOL BASZCNFHRET
Position:=(x REAL %), Active |BOOL Iﬂ\ﬁgiﬁlﬂﬁgﬂaﬂﬁ%&,
o Velocity:=(% REAL %), VAR OUTPUT — BRERGELE
\C Move Acceleration:= (¥ REAL ), P BOOL TR
Ab;olute Deceleration:=(k REAL ), MHEES, trueh
Jork:= (¢ REAL ), breov 1BOOL - agme  palse e
Direction:=(¢ MC_DIRECTION ), ErrorID [WORD SIS
BufferMode:=
(* MC BUFFER MODE #), 3.4.2.5.2 THAELRIEF 08
Done = B0OL #), MC MoveAbsoluteds< &M T i/ IR0 11
Busy = ( BOOL ), 0, STUENEMIEE, B EFHAEH
Active => (¢ BOOL %),
CommandAborted => (* BOOL %), - B
Brror = ( BOOL #). TR BB SEEFNC. Pover S MEEERSS
ErrorlD => (% MC_ERRORCODE #); IBUBRERIED.

Execute EFHBAIAN, PIBHIASE, RURBIY
TEAILDRE, HPRTSHLEDIRZEDiscrete motionA7K
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. SIFNRER:

PositionBMUE : LXNENUNERMIE, HENA
EfrIE85 N EDirect ionf NRTE
VelocityiRE : BXYEMNIEPHRIIRE
AccelerationRE: BXIENNIEPOVRANLRE
DecelerationfRE: BXIENNIIZPITIBIRE
JerkINRE : EALIRPHIRANNLRE

IRE LBV EBVelocity, Acceleration,
Deceleration, Jerkit[@)RiE

Direction/5[@): B3ZUOMMEIN, VLIRS
ARIEER (BRI, &MHEiihoRit
BERMUENBRUEWRERN) , MAEBRH
BT, B—BmMuEgEI AL ORNE,
papn|> W NIt

O0-mcPositiveDirection: [F@NTEf), BTN
IESBOFEAERMIE

I-mcShortestWay: SRFGIE, HURIABNMIE
BB OEH

2-mcNegativeDirection: &[EN&n], BHIGTHEY
RAOBREEMIE

3-mcCurrentDirection: Y3HEIHOEIABRIE
ERENNBIMIE AT REE, WRBENMIEX
BEHEKE, BATRNERIE

NEE
Standstil DIRAS N FFEMC MoveAbsolutefgS
NFEEIZZW

I

Execute

Done

Busy

CommandAborted

Error

Velocity I

v
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Execute ___7

Done

Busy

CommandAborted

Error

RE

NRE ‘

v

v

JONDRE

3.4.2.6 MC MoveRelative

v

3.4.2.6.1 ThEEHREOI%6A

Instruc—

. LD Performance
tions

ST Performance

MC Move

Relative

fbMC MoveRelative 1
(Axis:=(* AXIS REF %),
Execute:=(¢ BOOL *),
Distance:=(* REAL %),
Velocity:=(k REAL %),
Acceleration:=(k REAL %),
Deceleration:=(k REAL %),
Jerk:=(¢ REAL %),
BufferMode:=

(* MC BUFFER MODE *),
Done=> (* BOOL *),
Busy=> (* BOOL %),
Active=> (* BOOL %),
CommandAborted=> (x BOOL *),
Error=> (x BOOL *),
ErrorID=>(x MC ERRORCODE *));
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S e e ok AccelerationIIiRE : A EEDPHRANRE
VAR IN OUT [Axis  |AXIS REF|#TZx0e DeceleratiomBIRE : EALIEPHRABRE
Fxocute | BOOL WMEES, FIOREM Jerk(INNRE : EANIRRDIHFANNNERE
Distance | REAL *BXj}:E{_LB'JQM_YEtE%[U]) Efg%ﬁ%fgﬁ;?fﬁ?&%i;%y\ Acceleration,
Velocity|REAL | SAIRE [u/s]. : A
Accel~- - NPE
. |REAL RANDRE [u/s2]
VAR INPUT |€Tation Execute [
Decel- R,
eration REAL | BORBUREE [u/s2] Done 1
Jerk |REAL  [JD/DWRE [u/s3] Busy ] -
Buffer |MC BUFF-| Z/PEIEE, BESZE CommandAborted
Mode  [ER MODE |3.4.1.3 BufferModei}8a
Done  |BOOL | IDEERUTSEA Brror
Busy  |BOOL WASZCAFRET RE s
DIBERTDBEAR T TSR,
i 7
— Aetive 1BOOL | Byer acommiiig
| C d . . 0 »
Aborted BOOL | BT MRE
HWBEBEES, truefy
Error |BOOL BIE, false g ToiiiE 0 >
ErrorID |WORD B
RE
3.4.2.6.2 THECHREANA ] ]
MC MoveRelatlvejce7Lﬁaﬁ\2§mﬁ¢mwﬁw 0 >
H, STIAEXYENL, B EHEEM — —
. EF3i%6A 3.4.2.7 MC MoveAddtive
HNWRFERIEMBMC_PowerigSiH NEERERTS S 3.4.2.7. 1 ThAER#ZR68
__ﬂ//{lﬁﬂaliﬁavo Instruc—
Execute FFSARLAN, S15H) )\%‘jéﬁl, B & 43 trilcs)nz ¢ LD Performance ST Performance
TENIDIEE, AU EDiscrete motion A7 FHC MoveAdditive 1
- SIBNREA: B - Movehdding (Axis:=(k AXIS REF %),
Distance BHREpE : *@Xjﬂiiieﬁ$9EDEE§§ ey MC Move Execute:=(* BOOL %),

LM RBEEEIN T, Dlstanceij HIE@EG

17, Distance RN, WREEIT, TITHRLR Distance:=(x REAL %),
Distance | 5BV Velocity:=(« REAL %),

VelocityiRE : BANNIEPHNRARE Acceleration:=(* REAL %),
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Instruc— 3.4.2.7.2 TDREIRINAEFDIBS15 0
. LD Performance |ST Performance
Lhons MC MoveAddtiveig<iE AT M/ @RIBIIRLES,
Deceleration:=(¥ REAL %), SEHDiscrete motionRSHL T, 7EF—BEGE)
Jerk:=(x REAL ), BRIBEM FEMNEE, WRITH F—BED
BufferMode:= M, EciT8aRDRL—EBSEBRUES
(i MC_BUFFER MODE %), MC_MoveAddtive ERIEEEIEN, 52 LFHEEM
Done=> ( BOOL *),
Busy=> (* BOOL *),
Aetive=> (% BOOL %), HIXNRFEESTIERMNC_Powerig it NEREINTSZ
CommandAborted=> (* BOOL %), JRUBRIAIEZ,
Error=> (¢ BOOL *), - SIFNRBA:
ErrorID=>( MC_ERRORCODE *)); Distance BtREbE: X EERL L —BEEUGHER
NE BN, MERF M E—@nh, SEE L —1sih
Sl ESiTNE=5 7 Bl iR BREFRITENG, BINEERITTTEEN, Hhanhib
VAR IN OUT |[Axis  |AXIS REF|#TE31& He - —BEUHEMIE SDistanceBVE B,
Execute | BOOL MRIES, EFHBBEN VelocitylRE: EMLIFRPHIFARE
Distance| REAL 1B EENBinEbE [u] AccelerationliRE: BALNIEDHZRANDNRE
Velocity|RFAL | BXRIRE [u/s]. Decelerat ionBUREE: FEANIARPEIBIVBIREE
AecelTonn. | g iu/se) JerkADERE: TR D EIRANINERE
VAR_INPUT |Cration IMRE &I IRBVelocity, Acceleration,
Decel- . _
. |REAL SRMERE [u/s2] Deceleration, JerkIL[@RTE
eration . KR
Jerk REAL NRE [u/s3]
Buffer |MC BUFF-| E/PERETE, E2E Execute [ | 1
Mode  |ER MODE | 3.4.1.3 BufferModeif83 Done [ 1
Done BOOL THEERITSEAN Busy
Busy BOOL iﬂj/\%%@%ﬂ#lﬁ% CommandAborted
5ol
. DIBERIDREAR N TTTAR, Error
. fetive [BOOL | 2o vsmenLiE —
S Comandlany TR T .
Aborted
= =2 A Position
Error |BOOL f‘g;‘g’[‘gﬁaﬂlﬂ;% ;ﬁrﬁlg[ei; T = | | .
ErrorID WORD ST MC MoveAbsolute fifi& MC MoveAbsolute &
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3.4.2.8 MC_MoveSuperImposed H|ESiIE=E 71 ESill R
3.4.2.8.1 THAERIE(%EA RS S, truely
Error |BOOL . . —
- &, falseNTCHNE
Lt LD Performance ST Performance N
tions ErrorID|WORD HyERES
THMC MoveSuperimposed 1 ( Covered MBI BEE
Axis:=(x AXIS REF %), Distance | AL HHEATBERENH
Execute:=(¢ BOOL *), B
Distance:=( REAL *), ” s
= 8
s s |VelocityDiff:=G¢ REAL #) 3.4.2.8. 2 IDREIREMRH
MC Move Acceleration:=(¢ REAL ), MC MoveSuperimposed#8<31& BT R4 ARMF0E
Super Deceleration:= (¢ REAL %) L, B8 ﬂﬁ THEEM T %J/I\ﬂ : Ei;"'\‘ EQD
Imposed Jerk:=(¢ REAL %), M: _MoveRelative) \EE%@J:%DD— MBEIVIE
Done=> (* BOOL *), } ﬁﬂ ED } J:ﬂ')uﬁﬁ&
Busy=> (¢ BOOL *), . A%
CommandAbor ted=>(+ BOOL #), HXNRFRIERMC PowertESIH NEEORT L
Error=> (+ BOOL *), OILLUBRZIES.
ErrorTD=>(+ MC_ERRORCODE #)); YRMC_MoveSuperimposed -FEEDRT, A4
B SMC MoveSuperimposedZ4\, {FRIEMANT
SIFER | 2R | EH BEEYiY PUIHEERAGSEHERPUERDEIIHS :
VAR_IN_OUT |Axis  |AXIS REF| T ZX& MC_MoveSuperimposedf)[XENEETS. HIE
Execute |BOOL MRES, EFHEEM TEMER T, EENGHHSAESRP I,
Distance |REAL Z10898pE [u] PIERMC MoveSuperimposedRbFSEFTVRTS, HE
Velocity REAL SNENREEE ST B —"PMC MoveSuperimposed, RBIFAH
VAR INPUT Diff [u/s]. JH{TEIMC MoveSuperimposedgpSES# |, I
- Acc‘fl_REAL IREE [u/s2] HHFTHIMC MoveSuperimposedEH, BAZPIE
eration RENGEHS.
Decefl_ REAL BIRE [u/s2] MC_MoveSuperimposed JJAE S SEUEAH{THIG
eration : mrﬁﬁﬁff@a@mmnﬁﬁﬂt, MR, &
PRI
Done BO0L ;Egjii1%g&ﬂ]#“§ v “%?U:” JK/L,\—F, FB MC MoveSuperimposeddy
Busy BOOL 1Az ks YERZE{TFMC MoveRelative,
VAR OUTPUT 5T
Command “IDIRE” . “BIRE” 0 “RiE” BERIE
Aborted BOOL W TR L ERTETNTIME, MARBIME. XFE,

T 2BERN KLEMC MoveSuperimposed FB, [EE
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BIBRB R —NERAZEE TIF. {?CS)EISAUC_ LD Performance |ST Performance
W “an)” BTN SEPFBs NG, Done=> Gk BOOL %)
one= ,
. B .
SIFNRET: - 5 N Busy=> ( BOOL %),
DistanceBtREEE: SNNGoIBIEINER. CommandAborted=>( BOOL %)
VelocityDiffiRE : BNIEIHIEPHRARE Error=> (* BOOL ),
=& ErrorID=>(¢ MC_ERRORCODE #);
AccelerationJlRE : EANIEPHTRANNRE
DecelerationGliREE : EALTIRDHBABIRE ElLE S S S )
JerkINDRE : AR NNRE s o —
HRE & BIEIREBVelocity, Acceleration, Dxecuicf BRES, LAHRN
Deceleration, JerkIL[@RE VAR _INPUT ece. REAL BIRE [u/s2]
eration
- NEE Jerk  |REAL NONRE [u/s3]
Erecuto Done BOOL fjﬁgi?;%@; .
— MASZSERNHIRE
Done Busy BOOL =
Velocitya C d R .
cloctty VAR OUTPUT| o BOOL | BRATHHRANIT
_ HEESS, truely
, — Error |BOOL HIS, false N TAE
L. MC
Positiona _ =70
ErrorID FRRORCODE HEAES

3.4.2.9.2 THEEHRIBAIZBA

LIEBTRE&ARMFIE LIS, MATMC_HaltSu-
3.4.2.9 MC_HaltSuperImposed perlmposed O E8S [EMC_MoveSuperimposed Y

3.4.2.9. 1 AR08 B, MARIEMIEENENHT. XSHITMC Stop

v

Tﬂ [BEERIEBEEY, BEEMEIEND

{Iili;ilsduc_ LD Performance |ST Performance ), BS EHBEEW
fhMC HaltSuperimposed 1( SREAENEE
MC Halt L AN | Axis:=(% AXIS REF %), HXWRFTEIBAMC PoweriE<S I NEEIRNS
Super Execute:=(¢ BOOL *), gLLUARIZIES.
Imposed Deceleration:=(* REAL %),

Jerk:=(* REAL %),
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3.4.2.10 MC MoveVelocity g“ﬁn;{éﬂ 2HR 775;::@ R
3.4.2.10. 1 ThAER#EO 6 WASZEHNHFIRE
Busy BOOL -
Instruc— e
tions LD Performance |ST Performance ThAER AL R R IT
fHMC MoveVelocity 1( Active |BOOL B, BRHE/FNE
Axis:=(k AXIS REF %), VAR _OUTPUT HiE
- C d e
Execute:=(x BOOL %), R 100 PE 2 a1 T v
Velocity:=(* REAL %), Aborted
Acceleration:=(* REAL %), Error | BOOL HBERSS, truely
Deceleration:=(k REAL %), E, false N
Jerk:=(¢ REAL %), ErrorID| WORD B
MC Move
Velocit BufferMode:= ]
eloci
v (% MC_BUFFER MODE #), 3.4.2.10.2 IDge B%@ﬂﬂﬁé %
InVeloci ty=> G+ BOOL %), MC MoveVelocity38<31& AT = £ QAR EHA0 A U5,
Busye (% BOOL 9. STH A PR RE NG, 5 LFHLE.
Active=> (% BOOL #), « EFREA
ComnendAbor ted=>¢ BOOL ) WV S BBIEMNC_Poverfg S NBRERSZ
Error=> ¢ B0OL #), ILUBRIZIED,
ErrorID=>(+ MC ERRORCODE #); Executefy A_EFHB, IE£SHIEVelocity., Acccel—
erationZE{HASE]
SIFIZEAL | 2FR it Y Velocity., Accceleration, JerkIt[@)REMHLNFEIA
VAR IN OUT|Axis AXIS REF |# T 2XV& R AL LR Cont i nuousMot i oA 7S
Bxecute|BOL | AISS, LFHREM wEE
Velocity | REAL BnRE [u/s].
el g /s e
. = u/s
eration - InVelocity
Decel— T
VAR INPUT = v
a eration REAL BABER [u/s2] Busy ]
Jerk REAL NOMBRE [u/s3] CommandAborted
QT\ Q/_\r“‘l ‘EE%
Buffer—|MC_BUFF- BPEIEE, B
Yode ER JODE 23.4.1.3 Buffer- Error
¢ - Modei3398
In . .
. |BOOL FRIEEENRE Velocity
Velocity ﬁ \

v
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3.4.2.11 MC MoveContinuousAbsolute
3.4.2.11. 1 THEERR#EOHEA

Instruc—
tions

LD Performance

ST Performance

MC Move
Continuous
Absolute

fMC_MoveContinuousAbsolute_1

fbMC MoveContinuousAbso—
lute 1

(Axis:=(¢ AXIS REF *),
Execute:=(x BOOL *),
Position:=(* REAL %),
EndVelocity:=(x REAL %),
Velocity:=(k REAL %),
Acceleration:=(x REAL %),
Deceleration:=(* REAL %),
Jerk:=(¢ REAL %),
Direction:=

(¢ MC_DIRECTION %),
Bufferiode:=

(% MC BUFFER MODE %),
InEndVelocity=> (¥ BOOL %),
Busy=> (k BOOL *),

Active=> (* BOOL %),
CommandAborted= ¢ BOOL ),
Error=> (x BOOL *),
ErrorID=>(¢ MC ERRORCODE *));

SRR

=S

DU

VAR IN OUT|Axis AXIS_REF 3T 2X&

SIERE | 2FR | KH DU

Accel- REAL EAINENHE AR
eration Eu/s2]

Decel- REAL AN HR IR
eration E [u/s2]

Jerk  |REAL NON0RE [u/s3]

BiTHE, WEEE
(DB :mcPositive-
Direc—|MC Direction, mcShort—
tion DIRECTION |estWay,mcNegative—
Direction,mcCur-—

rentDirection)

ZPRENGE, BS

Buffer |MC BUFF-
urrer (M 3.4, 1.3 Buffer-

Mode ER MODE

ModeiiBA
InEnd — BN AT BiFE A
Velocity RS EmRE
TN 2
Busy  |BOOL fiﬁj/\/%a%ﬂﬁmﬁ
5EAk
THEERTNBER NI TS
Active |BOOL B, BRAERFBYH
VAR OUTPUT
HE
Command g
Aborted BOOL A THIARERAL
Error |BOOL HHBES, truel

I, false NTHE

ErrorID|WORD HIBEES

VAR _INPUT |EndVe-

Execute|BOOL

MARIES, ETHEBA

Posi-
. REAL
tion

BXEUNEMIE
[u]

. REAL
locity

RN SR EHF ST
RE [u/s].

Veloci—

Ly

REAL

EMZENHFRORE
[u/s].
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3.4.2.11. 2 DHRESRIERIREA
MC MoveContinuousAbsolutefg<iE BF R4 TR
FELED, KU —RBNEN, STHRERLURER
ER&zn), 88BN

. ERREA
HXYRFBRITBMBNC PowertBSH N BRI
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OLUBRIZIES, Instruc—
A ) ) \ . . LD Performance |ST Performance
PR SHLM S topping D EStandstil DRSS oS
FRiZ1E<, i AContinuousMotiondR7 Active=> (+ BOOL *),
. NEE CommandAborted=> (* BOOL *),
Error=> (% BOOL %),
Execute ] ErrorID=>(¢ MC ERRORCODE *));
InEndVelocity SRR | R2FR it D
Velocity 4 VAR_IN OUT|Axis AXIS REF| 3T 2%
Execute [BOOL RS, THHEEM
B EM BN ES
Distance |REAL t i R
> [u]
Position N End REAL EMNSRENFLEIT
Velocity hRE [u/s].
= AT I2 P S N
Velocity [REAL EAIENRANRE
> [u/s].
VAR INPUT |Accel- EMLIERNRANZR
g 3.4.2.12 MC MoveContinuousRelative eration REAL & [u/s2]
e .
3.4.2.12. 1 TIRESRERLIREA Decel-[ — [EMIIENEAAE
,{I}Struc_ LD Performance |ST Performance eration £ [u/s2]
ions Jerk  |REAL MIRE [u/s3]
fbMC MoveContinuous— ZPENEE, BS
- Bufer |MCBUFF| o) RO 1B
Relative 1 Vod ER MODE 3. 4. 1.3 BufferMode
(Axis:=(* AXIS REF #), oce - 1587
Execute:=(¢ BOOL *), InEnd BOOL BXEMSTRBEA
HC Mo ContinuousRoltive1 Distance:=(k REAL *), Velocity FEGNERERE
C ) | EndVelocity:=(+ REAL %), ANSECHNFRE
C Nove o Busy oL | D oA
: - Velocity:=(k REAL %), N
Ronltlm%ous Acceleration:=(* REAL ), Active |BOOL DIEERINBER T AN,
elative Deceleration:=(k REAL ), VAR_OUTPUT BRAEAGFEY R E
Jerk:=(x REAL %), Command BO0L TN
BufferMode:= Aborted Ll
(* MC_BUFFER_MODE *), HBEES, truely
. Error BOOL
InEndVelocity=>Ck BOOL *), EE, false NTHIE
Busy=> (¢ BOOL *), ErrorID |WORD L ENETRYE
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3.4.2.12. 2 THheeR{E A A Instruc—
. LD Performance|ST Performance
MC MoveContinuousRelativetg<iE AT =4GR EH L1
Fln, SI—BENER, THRERRBATER Busy=>( BOOL ),
ERSEE, 189 LIHBEN Error=>(+ BOOL ),
. {5 ErrorID=>( MC_ERRORCODE #));
N RERS(FEEMC PoweriESiH NEREIRNTS S SR |2 [ R
JLUBRIZIEZ- VAR IN OUT|Axis |AXIS REF| 3T =xe
HPRASHLMS topping DR EStandsti 1 DRA/GE Execute |BOOL fAES, FISREN
%S, iH AContinuousMotionfA7S Position|REAL BEAE (U]
.« SIENRET: VAR _INPUT Truel NAEXHLE IR
. EE Relative|BOOL E1E1, Falselll N
SHUEIRERT
Execute | Done BOOL ThRERMITeak
InEndVelocity Busy  |BOOL BMASZ2RHIRE
Velocity 4 VAR _OUTPUT L
error | BOOL MEWEES, Truely
thPE, False NTTHE
ErrorID | WORD RS
Position 4 3.4.2.13. 2 THEERIERAIROA
MC_SetPosition}g<>1E AT LT IRMBAD LIS,
AR ECEaliaN g, S EFHEEN

v

. EFRIHOA

. MC_SetPositioniRBNE/G, HBRINIENZE, B
3.4.2.13 MC SetP

342131@%%25@% X B R AN ARABRIE, ER
oo LEinot ionT{ TN B S BIE, BUFEB L6, F—

i?iﬁguc— LD Performance |ST Performance NESZEEEL, FERFLEMRESINE
DEERR IR b BEtR O AR R A28

fbMC SetPosition 1
(Axis:=(k AXIS REF %),
Execute:=(k BOOL %),
Position:=(¢ REAL %),
Relative:=(* BOOL *),
Done=> (* BOOL *),

bMC_SetPosition_1

MC_Set

Position
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- NBE SIFER | R2FR | £H DY
Execute ErrorID |WORD L ETaviE)
Position |REAL SNBSS E [u]

Done
3.4.2.14. 2 THEERIEAIHBE
Busy J’—
MC_ReadActualPositionf§<iEMF & B RHMFRE
Error LD, 1ZEEMUE, BSaB¥EMW
4 . R0
ActPosition
MC ReadActualPositionl)EEREBFEHYIBH T
> MEZIEBRENUEE, ROWBHTHIZEE
3.4.2.14 MC_ReadActualPosition $NAN
NS Ny N
3.4.2.14. 1 IDRERELIRE TIREIR T TR R D T (BN
gigue_ LD Performance |ST Performance 3.4.2.15 MC ReadActualVelocity
3.4.2.15.1 THge =1y
FHMC_ReadAc tualPosi- DRER #1156
tion_l {?iﬁguc— LD Performance |ST Performance
fMC_ReadActualPosition_1 (Axi's:=C AXIS REF %),
= B | Enable:=(x BOOL %), fbMC_ReadActualVeloci-
MC_Read Valid=> (¢ BOOL %), ty 1
ACtL.la¥ BUSY:> (* BOOL *), fbMC_ReadActualVelocity_1 (AX1$::<* AXIS*REF *)’
Position Error=> (x BOOL *), MC Read Enable:=(x BOOL ),
ErrorID=> Acgual Valid=> (* BOOL ),
Position=>( REAL #)) Brror=> (+ BOOL #),
ErrorID=>
SIFER | 2R | XA R (* MC_ERRORCODE ),
VAR IN OUT |Axis  |AXIS REF|3TZXV8 Velocity=>(* REAL %)) :
f58E, S8 INTHRER
VAR INPUT |Enable |BOOL -~ SRR | SFR ESidl Py
vatid |BooL BTN truely, VAR IN OUT |Axis AXIS REF Eﬂﬂ}bzx_ﬂ;% : -
all N = N N
DRSS VAR INPUT |Enable |BOOL {i%ﬁ GRRRL
SZ2NHIRE
VAR OUTPUT | Busy BOOL iﬂ%\ SEAF BWMIREAL, truely,
7T Valid |BOOL
L mEmES, ek VAR_OUTFUT DRI oI
TTor >
HIS false yToiE Busy  |BOOL BASZCAFRETR
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N e e R e TR
WHEES, trueky . EMIRGL, truel,
E Valid |BOOL
rror BOOL e false s o RS TS
ErrorlD WORD | SOAUBIES e o, | BABEORMRE
oot | B X R S
/s, WEIERES, truck

VAR OUTPUT |Error |BOOL . N o
- &, false NTCHE

LNV E
ERBYSKPREEAE (in

technical units)

3.4.2.15.2 DNRESRFFIIREA
MC_ReadActualVelocity¥5<IiE AT S L& AMRBFIE
L, SZERIKRE, E55B¥EN
. AR

MC_ReadActualVelocityD)BEIRE B HHHEWBH T

REZTIERRRREE, ROBHTHRIREE
JINAN

DIRER IR AE R B REAE AN

MC_
ERRORCODE

ErrorID

Torque |REAL

3.4.2.16.2 IDREREFAEREA
MC ReadActualTorque(S<IEHT R4 OREH, &EDB
KR ESCRE R, B aBFEW
« BRI
MC_ReadActualTorquel)BEIRE B HFIEH TS
[BZ O IESISEGERD, RAWBH TTROSEEUE INAN

5 3.4.2.16 MC _ReadActualTorque
< 3.4.2.16. 1 THEEREE(RAT

IgStrUC_ LD Performance ST Performance EONAT RN, DERAaRE, Bal
tions R A N0,
fHMC ReadActualT 1 N .
- eadictiatiorate. THBER TR BE O P BE =W
(Axis:=(k AXIS REF *),
DuC Readdcualonie L | Bngble:=(x BOOL *), 3.4.2. 17 MC_ReadStatus
MC_Read Valid=> (+ BOOL *), 3.4.2.17. 1 THEEHREDHEA
Actual Busy=> (* BOOL *),
. Instruc—
Torque Error=> (x BOOL *), I LD Performance |ST Performance
ErrorID=>
fbMC ReadStatus 1
(** MC ERRORCODE ), .
T => (% REAL *)): Vs AXIS R 9,
orque= ' Fnable:=(* BOOL %),
ShXR |2 [XW [ NC Read Valid= G BOOL ),
VAR IN OUT |Axis  |AXIS REF|t@T =3 Status Busy=>(+ BOOL %),
Bhe, BEVHDE Error=> (< BOOL ),
VAR _INPUT |Enable |BOOL AT ErrorID=>
(* MC_ERRORCODE *),
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i?iﬁzuc_ LD Performance ST Performance
ErrorStop=> (¢ BOOL *),
Disabled=> (x BOOL ),
Stopping=> (k BOOL *),
Homing=> (* BOOL *),
Standstill=>(k BOOL %),
DiscreteMotion=>(¢ BOOL %),
ContinuousMotion=>
(* BOOL *),
SynchronizedMotion=>
(*x BOOL *));
SIERL | 2FR R BEEE%Y
VAR IN OUT|Axis  |AXIS REF| T =30
FEE, SBFIIEE
VAR INPUT |Enable |BOOL FRrEdy
Valid  |BOOL RAURGAL, trueld,
DIgEREIEINS OIS
Busy  [BOOL @A%S%B%D#w%
5ohY
Error |BOOL ’iﬂﬂﬁﬁlﬁ%ﬁ%,\ truefy
TP, falseyIoHfE
ErrorID [WORD ST
Error
VAR QUTPUT [stop [P0 | IR CopentRiSAL
Disabled |BOOL 155 ZPLCopenATSH
Stopping |BOOL 153 ZPLCopenATSH
Homing |BOOL 155 ZPLCopenATSH
Stand-
. BOOL 1ESZPLCopenATSH,
still
Discrete
Motion BOOL 152 2ZPLCopentATSHL
Continu—
susliotion BOOL 152 2ZPLCopemtATSHL
209

SIFER | R2FR XA iR
Synchro—
nized\o— [BOOL 155 ZPLCopenATSHL
tion

3.4.2.17.2 DDREIRIEFEIRGA
MC_ReadStatus¥E<ia AT D& GQARMBA0ELED, A
TISEHBIPLCOpenRiSHL, BLSBFBEW
3.4.2.18 MC _ReadMotionState

3.4.2.18.1 DREPE(RET

Instruc—
tions

LD Performance ST Performance

fbMC ReadMotionState 1
(Axis:=(k AXIS REF %),
Enable:=(* BOOL *),
Source:=(* MC SOURCE #),
Valid=>( BOOL %),
Busy=> (¢ BOOL *),
Error=> (* BOOL *),
ErrorID=>

(% MC_ERRORCODE *),
ConstantVelocity=>
(* BOOL *),
Accelerating=>(x BOOL *),
Decelerating=> (* BOOL ),
DirectionPositive=>
(* BOOL *),
DirectionNegative=>
( BOOL %)) ;

MC_ReadMotionState_1

MC_Read
Motion
State

SIFERY | 2R
VAR IN OUT |Axis

it By

AXIS REF #1TZXI%

FEE, SEBYEITIRE
REW

VAR_INPUT |Enable |BOOL
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Instruc—
tions

LD Performance

ST Performance

MC Read
AxisInfo

MC_ReadAxisinfo_1

Valid=>(* BOOL *),
Busy=> (* BOOL *),
Error=> (* BOOL *),
ErrorID=>

(* MC_ERRORCODE *),
HomeAbsSwitch=>

(* BOOL *),
LimitSwitchPos=>
(* BOOL *),
LimitSwitchNeg=>
(* BOOL *),
Simulation=>

(* BOOL %),
CommunicationReady=>
(* BOOL %),
ReadyForPowerOn=>
(* BOOL *),
PowerOn=> (x BOOL *),
TsHomed=> (x BOOL *),
AxisWarning=>

(* BOOL *));

SIFIER | 2FR | HKH iR
WEELA, HFEFRR
S MC_ NELPME /R EE :
ource
SOURCE |@Jy¥%% mcSetValue,
mcActualValue.
Valid  |BOOL ﬁm’ﬁ’jf‘m’ truefd,
IRER RS TS
NS 154
Busy  [BOOL fﬂj)\/%a%ﬂa‘-ﬁx%
STl
Error  |BOOL EHHE&IB%E%ATU%E&I
PE, falseyToNFE
MC
E - ERVIE
rrorID ERRORCODE BB
VAR _OUTPUT Constant
_ |BOOL RERSIERE
Velocity
Accel-
. |BOOL IRE BIHEIBA
erating
Decel- .
. |BOOL RELXMETIBY)\
erating
Direction N
Positive P00 NEETIE
ositive
Direction N
Negative | P00 BB/
egative
3.4.2.18.2 THAREHREFE A
MC ReadMotlonState}b/\‘ F R AR HHFOE LU

H, ROMEEIHITIZEIEVRT,

3.4.2.19 MC ReadAxisInfo
3.4.2.19. 1 THEEHREZR68

HOBETEN

S |BIEAY

SR

S

B

VAR IN OUT

Axis

AXTS_REF [ TZX&R

VAR_INPUT

Enable |BOOL

fere, SEBVNIDEE
A

tions

Instruc—

LD Performance

ST Performance

fbMC ReadAxisInfo 1
(Axis:=(* AXIS REF *),
Enable:=(k BOOL *),

211

VAR _OUTPUT

Valid  |BOOL

BYARGAL, true
N, DERBBRES
gfs

Busy BOOL

BASZE2HNHRE
STk

Error  |BOOL

HWWEES, true;y
tFE, false NTCHE
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SIEHIREY | =R ifiﬂ D {?zﬁzuc— LD Performance |ST Performance
MC N
ErrorID ERRORC@MEEEE&&Eftﬁ% Busy=> (* BOOL *),
HomeAbs o Error=> (* BOOL *),
Switch BOOL HZRDFAFES ErrorID=>
Limit OB R XM ( MC_ERRORCODE ),
SwitchPos BOOL 3% AxisErrorID=>
Linit | [ROEARATXH Cx WORD *)) ;
SwitchN 3
- ° SR (2 2 [@a
ion  [BOOL R FAELIET VAR IN OUT|Axis  |AXIS REF|fiTEXe
= AN THhAE
Communi— VAR INPUT |Enable |BOOL R, BRI
. . SRR
cation [BOOL BB 5T e a——
Ready Valid [pooL | oumlL, truefd,
ReadyFor DJ@EE’%%JH:'VW/LA {
BOOL AR T AfBAE WMASZENHIRE
PowerOn Busy BOOL =app
PowerOn [BOOL BRI =
VAR OUTPUT HWBEES, trueky
N =
/I\jfzmed BOOL HENSZUECH Error  [BOOL S, fal s TS
. |BOOL METES MC_ N
Warning ErrorID FRRORCODE RS
A
42192 DREIER S oy R
MC_ ReadAxisTnfolg < 1B T e @ARMAR AL, ErrorID
— LN A 5 A
ui}?%ﬂlﬁ?%ﬂﬁ{gu, WELR. BERSE, 8BS 3.4.2.21 MC Reset
= 3.4.2.21. 1 ThEERE(%6A
3.4.2.20 MC_ReadAxisError
3.4.2.20. 1 THEEEREE156R i?zﬁguc- LD Performance |ST Performance

Instruc— LD Perf ST Perf fbMC Reset 1
tions eriormance eriormance POMC. Reset 1 (Axis:=(¢ AXIS REF %),
foMC_ReadAxisError_1 Execute:=(x BOOL *),
fbMC_ReadAxisError_1 Done=> (x BOOL *)
MC Read MC Reset ’
i (Axis:=(x AXIS REF %), _Nese Busy=> (* BOOL *),
EXIS Enable:=(* BOOL %), Error=> (% BOOL *),
Irror _
Valid=> (* BOOL *), ErrorID=>
(% MC_ERRORCODE *));
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SIFZERY | RFR | XR R SIFZEAL | R2FR XA BEEDYY
VAR IN OUT|Axis AXIS REF [E T 202 Outputs |BOOL BY=EsSE2
VAR _INPUT |Execute [BOOL LRSS, EHBEBEW Enable BOOL FEE, SEBYINIDAEE
nable
Done  |BOOL ThEEMITSERY RE
o oy BABERNFUE SR, WX
usy N Ve B
VAR OUTPUT E=Ion VAR INPUT A, g5t :meSetValue
HPEESS, truely - Value—MC_ Synchronization on
Error 1BOOL tE, false N THIE Source |SOURCE  |set value mcActual-
ErrorID [WORD IEY Value Synchroniza-
tion on actual value
3.4.2.21.2 THEEHRE A% TnOper—
MC ResetiESBERAFR&AMRBIELLD, BFE ation PO |IREEBLIBIREENS
fimotionBHEFNTIRNE, 1S EFHEBM buey _— BASEZDANHIEE
.. . -
3.4.2.22 MC_Dlglté}CamSWItCh VAR OUTPUT SRR _ \
3.4.2.22.1 THEER#E %68 HHEFES, truey
Error  |BOOL - . -
Instruc— tEE, false NTCENE
. LD Performance ST Performance
o Brrordd |~ R et
FOMC Digi talCanSwitch 1 O RORCODE
(Axis:=(x AXIS REF ), N .
. - 3.4.2.22.2 TDREREAREA
Switches:=
(k MC_CAMSWITCH REF %), MC Digi ta\l/CamSwi tchiB8BSIER T R4 AR E L
fbMC_DigitalCamSwitch_1 Outputs::(* BOOL *>, EHH, DJE\E¥1MEHH$EUTJ%H%’ Eéﬁﬁ{ﬁ%\ 7‘5
' Enable:= (¢ BOOL *), 6, RESERES, BSeB¥EW
MC Digit N
C Digita ValueSource:= AR
CamSwitch
(% MC_SOURCE *), AP ORBERRESIRERM ASvitches, DU
InOpel”atiOIl:> <* BOOL *)’ Emﬁ%/\\\ﬁﬁﬁ{l§$ﬂL1jﬁ I-‘-J B’JIRE
Busy=> G+ BOOL #), OutputsHEET UG BMBTIXES
Error=>(* BOOL *), SwitchsRMg AZERIMC CAMSWITCH REFZSHIR0 T
ErrorID=> .
(% MC_ERRORCODE %))- Name Type Description
- ’ NoOfSwi tches |BYTE HXIESENHE
SRl 2R E il R CamSwitchPtr |@IC CAMSWITCH TR | FFR=S3E%t
Axis  |AXIS REF [#h T2V
VAR IN OUT MC CAMSW-
- Switches| — SIWESHLY
TCH, REF FRIMELSIEIXTSR
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MC_CAMSWITCH TRZESHZOI T

Name Type |Description

Lower boundary where

FirstOnPosition |REAL the switch is ON

Upper boundary where

LastOnPosition |REAL the switch is ON

Both (=0; Default); Posi—

AxisDirecti INT
xisprrection tive (1); Negative (2)

Position based (=0: De-—

CamSwitchMode | INT
am>w1tchMode fault); Time based (=1)

Coupled to time based

Durati TIME
uration CamSwitchMode
o — internal; used by MC Dig—
" italCamSwitch
internal; used by MC Dig-
CounterOff UDINT| . .
italCamSwitch

Parame- T Switch|Switch|Switch|Switch|  |Switch
ter e T o2 f03 |04 N
AxisDi-
) INTEGER | 1=Pos |2=Neg |0=Both|(0=Both
rection
CamSwit— 0=Po-{0=Po-|0=Po-
A veeer| | O 1=Tine
chMode sition|sition|sition
Duration|TIME |— — — 1350

ESETTELOTZZUNE

AP TRE —MC_CAMSWITCH TRESFIMAEIA L FIH
58, FEMC_CAMSWITCH_REFBUCamSwitchPtrig
HEOX —#AE, TR EEIR ANoOfSwitches,
R R R BN E,
[EREETSRMGTE D BFNIE FBVTTRE%E

TrackNumber 1| Switch03 Switch01 Swit¢h03 L
1350 ms
TrackNumber 2 Switch04 |
} >
1000 2000 3000 4000 5000 1000 Position
Axis is moving continously in positive direction
AN —
BT TRAG
| Switch02 |
TrackNumber i | .
1 [Switch03 ‘ Switch03
"
1350 ms
TrackNumber -
2 | Switch04
+
T f >
1000 2000 3000 4000 5000 1000 Position
Axis is moving continuously in the negative direction

KIRzfTH, BTFHREARD, FXBGESTREF
EAREIEEIRE

3.4.2.23 MC TouchProbe

3.4.2.23.1 THAEHHERE

Instruc—

. LD Performance ST Performance
tions

. FRE
PAZR P EIE NP
Parame- T Switch|Switch|Switch|Switch|  |Switch
ter e lor o2 o3 |04 N
Track-
INTEGER | 1 1 1 2
Number
FirstOn—
Position|REAL 2000 2500 4000 |3000
[u] -
LastOn—
Position|RFAL 3000 3000 |1000 |-
[u]

217

fbMC TouchProbe 1
(Axis:=(x AXIS REF %)
TriggerInput:=

(* MC_TRIGGER REF #),
Execute:=(k BOOL %),
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3.4.2.23.2 IDREREABOA

MC_TouchProbefg<1& Tk QAR BADEZ LB, A

TIoRMASHNMIMUE, B RN

« AR
DRERAL R K, DIRERBIEIINUERS, SNE
W ATrigger. InputSingal FTHAN, 1R IELINHD
&, DRERA T
HASIBWindowOnlyFERAASHE RS, B8
BIESI B4 AS|fiFirstPositionf]LastPosition
RE

NS
Execute __J

Done

I
I

Trigger.
InputSignal —1

LatchPos 7
ActPos

Vi

3.4.2.24 MC AbortTrigger
3.4.2.24. 1 DRESEEIRER

Instruc—

. ST Performance
tions

LD Performance

{?zﬁzuc— LD Performance |ST Performance
WindowOnly:=(x BOOL %),
FirstPosition:=(¢ REAL ),
LastPosition:=(* REAL %),
MG Touctroe 1 Done=> (* BOOL ),
Busy=> ( BOOL *),
MC_Touch CommandAborted=>
Probe (* BOOL %),
Error=> (* BOOL *),
ErrorID=>
(* MC_ERRORCODE *),
RecordedPosition=>
(* REAL *)) ;
SIEER | R2FR | KR R
Axis  |AXIS REF |31 T 2%
VAR_IN_OUT|Trigger |MC TRIG- |, . .
Input |GER REF RERR
Execute |BOOL MRIES, EFHEBM
Window BOOL EEMNENNESO
Only RBVIREHR
VAR INPUT |First N
Position| REAL BN EkIBED).
Last N
Posi 1oy | REAL BONELXIHEUD).
Done  |BOOL DDRERTTERY
Busy | BOOL BASZCAFHIET
L
VAR OUTPUT beror |poo, | THEEES, truev
[, false NTENE
ErrorID|WORD HEEED
Recorded REAL REALR Y BE RAL
Position £ [u]

fbMC AbortTrigger 1
(Axis:=(k AXIS REF %),
TriggerInput:=

(* MC TRIGGER REF ),
Execute:=(k BOOL *),
Done => (% BOOL ),
Busy => (% BOOL *),
Error => (¥ BOOL %),
ErrorID =>

(% MC_ERRORCODE *)) ;

fBMC_AbortTrigger_1

MC Abort
Trigger

219
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SIETL | 2FR | KA ok SIIZEAL | RFR XA By
Axis AXIS REF |31 T 20 Master |AXIS REF | FiEhT Z0&R
VAR IN OUT|Trigger |MC TRIG— N VAR IN OUT|Slave |AXIS REF | MEHED T 2%
Input |GER REF REFR CamTable MC_CAM REF| (Y2 FRN SR
VAR INPUT |Execute|BOOL R 1ES, FFBRE Execute |BOOL L AES, FFBEEM
Done | BOOL DDRERATSERR [BERBIT1 = period-
BWAZSZE2RNHIRE Periodic|BOOL ic, 0 = non period-
Busy BOOL - ) )
=i VAR INPUT ic (single-shot)
VAR _OUTPUT HPEES, truely N Master FEPLEIV] = absolute;
Error | BOOL S, false NTCHIFE Absolute BOOL 0 = relative coordinates
MC ER- = Slave MERZBIY1 = absolute;
trrorth RORCODE TR LS Absolute BOOL 0 = relative coordinates
Done  |BOOL THRERIT5ERL
3.4.3 Cam and Gear (VKR IES Busy  [BooL WMASZENHIRE
3.4.3.1 MC_CamTableSelect STk
3.4.3. 1. 1 DNAEREDORES VAR OUTPUT |Error  |BOOL HEEE%%’\ truez?__
Instruc-| o W, false NTCHNEE
tions erformance |ST Performance ErrorID|WORD IR
FBMC_CanTableSelect 1 Canlable MC_CAM_ | QHRMC_CamInfRFREY
(Master:=(x AXIS REF =), ID D CBRID
Slave:=(* AXIS REF %), 3.4.3. 1.2 THAERISGA 38R
PRT NC_CanTableSelect IR R EREERN
- ’ CamTable®5{t, IMC_CamInT{EAAEYCamTablelD, 5
Execute:=(k BOOL *), ~ L
C_CamTatieSelect | Periodic:=(t BOOL *), < LTHBRA.
MC Cam- MasterAbsolute:= . AR
TableSe- (* BOOL %), DIgEsRCanTableSIf], MALNRREE, OBRT
lect SlaveAbsolute:=(x BOOL ), BREGE
Done=> (¢ BOOL *),
Busy=> (¢ BOOL #),
Error=> (¢ BOOL *),
ErrorID=>
(* MC_ERRORCODE ),
CamTablelID=>
(* MC_CAM_ID *)); ;;if:m i b vas =
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Bl h LREEaXNERTHAPEARNORR etruce
tions LD Performance |ST Performance
MasterSyncPosition:=
(¢ REAL *),
StartMode:=
(% MC START MODE ),
MasterValueSource:=
(% MC_SOURCE #),
(= CamTablelD:=
AT B S A CRLID ),

‘ . ) BufferMode:=
FipIMasterAbsolute: G NTruely, MED MC Canln (% MC_BUFFER MODE #),
SZ T HOKRIRIEN N OB R ENE SRR InSync=> (% BOOL %),
BBRMIE, SNSZEHeUEINIERKRINBER Busy=> (* BOOL %),
& Active=> (¢ BOOL ),
MEBZBIYSlaveAbsolute : OGN True B YFMC — CommandAborted=>
CamInfyStartmodeitFEmcAbsolutely, MIHNBE R (* BOOL *),
NIBSORENMIE—H, BUNOLEIINL Error=> ( BOOL %),
BIERIE prrort

(* MC_ERRORCODE ),
3.4.3.2 MC Camln EndOfProfile=>(¢ BOOL *)):
3.4.3.2. 1 DA

SIFERY  |FR A R
,{Iili;clzuc_ LD Performance |ST Performance VAR IN OUT Master |AXIS REF ‘EEE?F@I%N%
Slave |AXIS_REF| M\ T Z31%

fbMC_CamIn_1 Execute |BOOL MRES, BB
(Master:=(* AXIS REF %), Master ‘
Slave:=(x AXIS REF %), offsor |MREAL | EidiRRe U]
Execute:=(* BOOL *), Slave
MasterOffset:=(¢ REAL ), Offsot LREAL | M3{m#2 [u]
SlaveOffset:=(k REAL %), Vaster \
MasterScaling:=(k REAL %), Scaling LREAL BB AR
SlaveScaling:=(¢ REAL %), Slave
MasterStartDistance:= Scaling LREAL MEBZENT LRI
(* REAL %),
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S |BZEAY

Pk

VAR_INPUT

VAR _OUTPUT

©iR | RE
Master

Start |LREAL
Distance
Master

Sync LREAL

Position

Start |MC_START
Mode MODE

Master
Value

N SOURCE
Source

Cam MC
TableID|CAM ID
Buffer |[MC BUFF-
Mode ER _MODE
InSync |BOOL

Busy BOOL

Active |BOOL
Command
Aborted
Error |BOOL

ErrorID |WORD
EndOf BOOL
Profile

225

?ﬁ-l—\

THIYEXE GEAB
H1I2) BIEEE

S

FTHHNELNUE, X
(YRR FHISKIMUE

ML, FHER,
gJ¥%: mcAbsolute, me—
Relative, or mcRampln
FHESSFIR, Tk:
mcSetValue - Syn-—
chronization on
master set value
mcActualValue — Syn—
chronization on
master actual value
MC CamTableSelectq
HHEERID
ZPRINEE ESE
3. 4. 1. 3 BufferlModei88
MHIS FHEH A\ B4
BMASZE2RNHIRE
ok

DRERINBER AT 5
AU, BURAERFE
HiE

B TUTHRAL

WHEES, truel
W&, false TS
HErES
B-ROBBENG
ROIEIRG

3.4.3.2.2 TAEREBAEA
MC_CamIniSSHBEESOER, EHEANELED,
. RS

- BIEiEA:

MC_CamInIJBESRHUTXY EHPRTILERK
MATMC_CamInINREIREY, ESEMNUBARXYNAEF
RERBE, REIEMERENMIERE

- FEXYSLEXY

155 EMC CamTableSelectd By 67

© BESwE:

FHERARE: NN FHUERUFHE
B, FNLFmRLes, BIRELER, 5
NI BV E

MNHBEAMRE . RIEFEOERDDFSINBUS
B, WS EHTRIE, HTBBARS, 5
FE NI E

- MasterValueSource: FHINEFRIE, DAN

meSetValue % E{EAImcActualValueSIME

. NFPE

Eaf B/ MR

80

&0

oo
a
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3.4.3.3 MC CamOut . KPR
3.4.3.3.1 IhEEREE(17 B8

i?;ﬁguci LD Performance ST Performance
FBMC_CamOut_ 1
e camout 1| (Slave:=(k AXIS_REF ),
MCCamOut | | Execute:=(¢ BOOL *),
MC Done=> (¢ BOOL *),
CamOQut Busy=> (x BOOL *),
Error=> (i BOOL #), 3.4.3.4 MC Gearln
Errortb= 3.4.3.4. 1 ThAEREE(REA
(* MC_ERRORCODE *)) ;
Ipstruc— LD Performance |ST Performance
SIAEL |=2Fr %R @k Lions
=1 [F45 Mk fbMC_GearIn_1
VAR IN OUT |Slave |AXIS REF g?;/[w})\ﬂﬂﬁﬂl (Master:=(k AXIS REF ¥),
Nu Slave:=(k AXIS REF *),
VAR_INPUT |Execute |BOOL iijﬂ':%’ £F08 Execute:=(k BOOL %),
Done BOOL THAERTEERR RatioNumerator:=(¢ DINT %),
BASZSRHIEES RatioDenominator:=
- Busy BOOL = (¢ UDINT *),
VAR OUTPUT HHEEES, truely MasterValueSource:=
prrer PO s ealseonie iy | (< MO SOURCE ),
ErrorID [WORD  [HEiURE{{AD MC Gear | o : Accelemgm::(* RLiAL K
Deceleration:=(* REAL ),
3.4.3.3.2 IDEEIREAEIRES n Jerk:=(x REAL %),
BufferMode:=
- feFEGE (* MC BUFFER MODE ),
MC Camou’[}g%LE@%m\é& @Hﬁiﬁﬁﬂfﬁ?@@ﬁﬂ, B+ InGear=> (* BOOL *)’
FTHT MO BIDIRT, Execute EFHBRRAR, Busy=> (¢ BOOL *),
MHIE LR R N BIREFIET, HRSYLMG Active=> (k BOOL %),
DIaNk R ERIE . CommandAborted=>(¢ BOOL ),
FERMC CamOutft kG, REMMIAEU—EIR Error=>(* BOOL *),
Eian), 1B3LFR EMC CamOutTHAEIRTHEERTS5EEE ErrorID=>
SRS HI M. (* MC_ERRORCODE %)) ;
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Bl ESiE

VAR TN OUT

VAR_INPUT

VAR _OUTPUT

SR Bt
Master
Slave
Execute |BOOL
Ratio
LREAL

Numerator
RatioDe—

. EAL
nominator

MasterVal-|MC
ueSource |SOURCE

Acceler—

. LREAL
ation
Deceler—

. LREAL
ation
Jerk LREAL
Buffer |MC BUFF-

Mode ER MODE
InGear |BOOL

Busy BOOL

Active |BOOL

Command 0L
Aborted
Error BOOL

ErrorID |WORD
229

LD

AXTS_REF | 3BT Z2X1%
AXIS_REF | WA T ZX9%

MRIES, ETHEBW
KOS (H/
Fih)
RELLDE (H/
Fih)

WEEER, FipEaR
SKR:

mcSetValue - Syn-—
chronization on
master set value
mcActualValue -
Synchronization on
master actual value
HABZRIBIRE
[u/s2]
HABTRIBVRIRE
[u/s2]
HABZEIBIN0N0R
E [u/s3]
ZPRIVGTE, B2
3.4.1.3 BufferModeif784
NS FHHAGD
BASZ2RFIRE
5ohY

DIRERIDBER AT 5T
B, BURAERFTEYE
HE

BF TRIR L

HWEES, truey
NFE, false NTCHE
RS

3.4.3.4.2 THEEHRIBREH B

MC_Gear In¥g<51E BT R T ARMBAOE L1340

« EF3IREA

FBhiEfa, MMLIEHREFRUEELLEEBR
ENENRE, HITIBRINE,
MNBERESTHRERHSABLLBINMN RRIIEM
B, FMNBRERBELLLEHNATITMER
WBRLLRNIE, \NSFHME DOz, BN
N, NS FHSRDEIEH
FEANDBIR R NNDRE DM E R H AR B8
RAIDBRE, WELTEMEERNDRRE

HAEL EMNBIRME TR, N BINBRANN
WELESH

- NEE

3.4.3.5 MC _GearInPos
3.4.3.5.1 IDREHEE( ]RGS

Instruc—

. LD Performance |ST Performance
tions

fbMC_GearInPos_1
(Master:=(« AXIS REF ),
Slave:=(k AXIS REF *),
Execute:=(k BOOL *),
RatioNumerator:=(x DINT ),
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Instruc—
tions

LD Performance

ST Performance

MC_Gear

InPos

RatioDenominator:=

(¢ UDINT %),
MasterValueSource:=
(* MC_SOURCE %),
MasterSyncPosition:=
(* REAL *),
SlaveSyncPosition:=
(* REAL *),
SyncMode: =

(* MC_SYNC MODE %),
MasterStartDistance:=
(* REAL *),
Velocity:=(x REAL %),
Acceleration:=(k REAL %)
Deceleration:=(* REAL %)
Jerk:=(x REAL *)
BufferMode:=

(* MC_BUFFER MODE *),
StartSync=> (* BOOL *),
InSync=> (* BOOL *),
Busy=> (* BOOL *),
Active=> (* BOOL %),
CommandAborted=>

(* BOOL *),

Error => (x BOOL *),
ErrorID=>

(* MC_ERRORCODE *)) ;

ST

SR

LD

VAR IN OUT

Master

AXTS_REF | 3BT ZXT&R

Slave

AXIS_REF Wi T ZXI%

Execute |BOOL

RARIES, ETHEBEM

RatioNu—
LREAL
merator

Bt DS (MNH/
FH)

RatioDe—

. LREAL
nominator

Wt os (MWH/
FH)
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SIBEE |FR EE EEDYN
WX, FHER
IR
mcSetValue — Syn—
MasterVal-|MC chronization on
ueSource |SOURCE |master set value
mcActualValue -
Synchronization on
master actual value
MasterSync . N
Position FREAL FHNELAIE
SlaveSync N
Position| AL MBS NIE
WEET, BHRT,
MC SYNC |9J3% (1ike ‘mcShort-
VAR_INPUT |Synchlode MODE est’;* mcCatchUp’;
‘meSlowDown’ ).
MasterSta- LREAL FHITEXE GEA
rtDistance BAT5E) BUEE
Velocity |[LREAL }$Z§Eﬂ?EEMEﬂiE&ﬁE§
HERNRE [u/s].
Acceler— TTIsEZRIE T B
ation |V | e0goR e [u/s2)
Deceler— TTIsEZRIETH B
ation LREAL HRENBRE [u/s2]
Jerk  |LREAL FFQ‘:T@*;FE\U BZMER
BSEANINRE [u/s3]
Buffer-\MC BUFF-| B/ PSS RAETE, 1ESE
Mode ER MODE |3.4.1.3 BufferModeis88
StartSync [BOOL FreE®
InGear [BOOL  |N\HISEHHENGEL
Busy  [BooL T]\%%B%D#&%
FoA%
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SIEIZEEL [ 2AR

Hk
H

Al R
TDEERINBERNIT5E
Active |BOOL B, BEUREE RV

HiE
Command
VAR OUTPUT BOOL PRI TUIPRML
Aborted
AEES, true s
Error BOOL HIEES a

W, false NTCHE
ErrorID |WORD e ETRVIE]
3.4.3.5.2 TIRESRE ARG
MC_GearInPosigE<31& T R4 (@ AR AMF0 S 10140
. EAIRHA
5MC GearInZE{Pl, MC GearInPosB#r2 i HI MEH
S5FHHABITEERE, RRGERREGIT
ABEEMC _GearIn, MC GearInPosiEE 5HAGLTHY
FINIE, MHIUE, FMIFBET0nRE, ML
KTV N B SR
- NFPE

3.4.3.6 MC _GearOut
3.4.3.6.1 IHEEHREE(5BA

233

%?25£uc7 LD Performance ST Performance
fbMC_GearOut 1
bMC_GearOut_1 (Slave:=(k AXIS REF ),
Execute:=(k BOOL *),
MC Gear Done=> (* BOOL *),
Out Busy=> (* BOOL *),

Error=> (¢ BOOL *),
ErrorID=>
(* MC_ERRORCODE *));

SR 2FR |XE gl

VAR_IN OUT|Slave AXIS REF %ﬁ%%ﬁﬂﬂ?ﬁ@kkiﬁiﬁ:[
- Eg

VAR INPUT |Execute |BOOL A ES, FFEEEM

Done BOOL THRERITSEAR,
TN 5%
Busy BOOL iﬁj)\,%a%mfﬂx%
5TR%

VAR_OUTPUT — N
Error BOOL RS S, true YR

[, false NTCENIE

ErrorID |WORD SRS

3.4.3.6.2 TDREHRIEARBA

MC_GearOutg<1E AT a2 f8) AR #8052 115

. %6
MC GearOutiESHTFNBUBITWRHINBER
SHRENE, NMBSTHHBEG, &R
MC GearOutigsS R AN BNIRERFSIGT, T4
BEITITHRIE), MC_GearOutLIAEHRIG A HI%H
BENIE

. WERE
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3. 4. 4 Encoder4773224M

RIS SSHIYE NI REBMCEMIDRER, XTERN
EM (Cam and Gear) LNEEIRBVER, SHEBER
BUENCIDRERR, SKIUUEMNRE S3E

3.4.4.1 ENC Counter
ENC_CounterIDgEIRAF 1St H RIS HINIE, RERD
[RAES, JLURBNUESHHAG, SBFEW
SIFZERL | 2FR Eeil BEEEp%iY

VAR IN OUT|Axis AXIS REF |4giggstiih T 2
FeE, SBFHNIIEE
RE

truell THEUEIBN0,
falsellITTEUERY\
BIRGAL truefdy,

Enable |BOOL
VAR_INPUT
Direction|BOOL

Valid BOOL A N o
o AR A TS
NS 2
by |BooL @A,%aﬂ#mg
5ok

Position |REAL SOy A [u]

Velocity |REAL SPRE [u/s]
VAR OUTPUT RRE

Positi | .
L?;i t”e BOOL  |GMHERENAEGRAL
Negative

Limit |BOOL | ZMHESEBAR PRI

HIEIES, true)y
Error  |BOOL tE, false N TCHE

ErrorID gOCRE(I)EDIéi HIBED
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3.4.4.2 ENC Preset

ENC PresetIEERATFIREBRmISZ MBI YBETNIR

B, tFBMAlE, X—UEBEIREH ARG

NBEIIRE, N, X—EIDEEW, TEA

FPUFAENC ResetINBEIR/GTD O BRI B SN

WHIEN BB,

SIFIZEAL | 2FR ESil] R

VAR IN OUT|Axis AXIS_REF |4gf923thit T 28
Execute |BOOL i RIES, FFHEBERM

VAR _INPUT —
Position |REAL YR E{E [ul
Done BOOL WREFIRIBETEN
MASZSRHRE
Busy BOOL %_EU SO
5Tk
WO ], [EERES, truek
tRE, false NTCEE
MC ER-
ErrorID - IR
RORCODE S

3.4.4.3 ENC_Reset

ENC ResetDNBERRFBFTEMNRIDSSMUE, HEI1I
BRNTRNUEE, TR, X—IDEER EFHGH
&, BEBHENC CounterIJEEHRBUEnables|flfbT
KBV RAIBW, BN, SRSl
BV, AOLUZERISEsHTE.

SIFZER | 2FR il R

VAR IN OUT|Axis AXTS_REF 4mf32sidth T ZX1&
VAR INPUT |Execute |BOOL i RIES, FFHEBM

Done BOOL DIEERTSEAK

Busy  |BOOL BMAZSZLRFIRE
Foak
VAR _OUTPUT S :
B Error  |BOOL HWEESS, truey
RS, false TSt
MC_ o
R R ETaviE!
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3. 4.5 MotionGroupControl#fZR 124l

3.4.5.1 MotionGroupControl FE 143

MotionGroupControl EB S1HEEE FHH ABIMCIHAEE
R, {FEPLCOpen#3D, KU 5 EMESHNEMNES

=)

3.4.5.2 BSYFR
CERIEAESRSWT:

T0RE

MC GroupEnable

{EREHAIES

MC GroupHalt AT PIEES
MC GroupStop =L
MC GroupHome B0RRRIES
MC_Groupinterrupt P %EJE * ?’9 _iga}] 7
THEGE)
MC MoveCircularAb— |3f4BfE 4B E T N
izEne | solute TENEES
#25 | MC MoveCircularRel- |$4AFEAEXTE T i
ative TEINTBE<S
MC MoveDirectAbso— | A ELXE T N iF
lute TREIRITEHES
MC MoveDirectRela— |34BEABXNE T N
tive TREIRITEHES
MC MoveLinearAbso- |34E7E 4B XVHE T, N if
lute TEZ&ICIES
MC MoveLinearRela- |2HZBEABXVE TN N
tive TEZ&ICIBS

uration

£8S TR
MC AddAxisToGroup | JEEE7NI0EIEHLED
MC GroupReadActual— | . o
—ronp RENEE B IES
Position
MC GroupReadActu— |, \
oD ZEGERERS
alVelocity
MC GroupSetPosition |1¥EiHAENIIES
MC GroupReset A NIiES
MC_ReadCoordina-|12BRMCSFOPCS 2 [8)5E
teTransform THEOALFRET R
ESIBK 1S EVACSAOMCS 2 |83
E%x MC ReadKinTransform E*HY\__TEL# <85
59 BT
MC_GroupReadConfig—| ~
ZEGHARERS

MC GroupReadError

SEERAEIRISIES

MC GroupReadStatus

REERRRTSHES

MC SetCoordina- |18 EMCSFIPCSZBHY

teTransform AMRES IR,

MC SetkinTransform i%%ACSﬂ]MCSZ@ &
GRS IR

MC_UngroupAllAxes | M8 PHIBRFTEEH

MC_RemoveAxis—| \H2A P BRIV B9

FromGroup i

MC_GroupContinue

48 1B R BVAN
IKEDEIT

MC GroupDisable

SRAEthAES
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3.4. 5.3 PLCopenRZSH

GroupHoming -Dong,_
.

MC_Group! \\\
v
BN
e GroupStandby s
(GroupDisabIed oup Y
MC_GroupDisable
- - (Note 4) L %
mg_;ddmv:;zﬁ;nn;ﬁ MC_AddAxisToGroup
_RemoveAxisFromGroup
oo MC_RemoveAxisFromGroup (Note 5)
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Name Value|Description

Aborting 0 TIBBEIB (BRUAER)
Buffered 1 EERINGHTTRETHIEEB
BlendingLow 2 RESH T BRRIGREES
BlendingPrevious |3 ‘LEEM—/\FBE'JﬁEﬁ%
BlendingNext |4 RESETIBIEE RS
Blendingligh |5 RESHMBSHRSRERS

ﬂtm@tﬂﬂiiﬁiﬂﬂ QD—F :

>|ﬁll\l;\ Iﬂﬁgjﬁ\
GroupDisabled HHERSRIPREIATS
GroupErrorStop A BEARA AT
GroupStandby HyLBEREINTS
GroupHoming HERROIPRTS
GroupStopping AR IR
GroupMoving AR
1 ERETHBIEERE (Bnh) IEER.

E2: EGroupErrorStoijroupStopp1ng>|7§,7§—|<
JLUBAMBEDER, REECIIAS
GroupErrorStopAU{FH{o] & £ BVES 1%B'JMC7GroupReset
BRIN——EN IR D AL EIGroupStandby g Grou-
pErrorStopBY¥EHa,

E3:
e
x5

WRMNEPHIRRS
SEANTEN, BRER.

wWHiT, B8

MC GroupStop., =252A%, MMIEMC GroupStops
— 5, NFEHRIERE.

5¥6:MC_GroupDisablefIMC UngroupAllAxesTDIEE
ﬁﬁﬁﬁu?&;tﬁ, #/| /|K,b\§EQﬂ§JGroupDisabledo

3.4.5.4 BufferModef0TransitionModesi%BH

HH 2 B TN IDREERFAIERL,

7R EBBuf-

ferModeX]TransitionModes A" PN N, FE~

4 BVRR A

Aborting

Buffered
without Blending

Blending

Trajectory
of TCP

P1

P2 Ps

P2 P3

P2 Pa Pa

Speed
of TCP

/o
VAVANS

L\

t

t

t

BufferModeZ([J1567 :

WOIEENNEEREBBufferMode S |f), HE

KPR,
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MIE S PRIz ENLIAER < B84 ﬁ%’fi_ﬁ

TransitionModes#[]i%6A :

RIBITEEN, JUESHEATNTESH, XS
HZRAE 5 HERAI Lo

Name Value|Description

TMNone 0 ANENDEAL FUAET)

TMStartVelocity |1 BERMRE MR

TMConstantVelocity |2 E5TEIER N eUTE

TMCornerDistance |3 BEFEABREITE

TMCornerDistance |4 BERAEARELNTE

FREOEE NIRRT

Buffer| Abort—|Buff- |[Blend- [Blending Blend- [Blend-
Transi>Mode| . ; . .
Yion Mode~ |1ng ered |ing Low|Previous|ing Next|ing High
TMNone A A N N N N
TMMax

. D D D D D
Velocity
TMDefined

. N A A A A
Velocity
TMCorner
_ N A A A A
Distance
TMMaxCorner
o N A A A A
Deviation
RFRIRAEA

N:AXRABEER

D:{{ZFETransitionModesiEZ)T/ER
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3.4.5.5 CoordSystemizZ[ ]88

XENBIRARED, REANSEE T LA IRR.
ACS: BRI ABISEUABXY TR HIS AL ;

MCS: BRI ABISEUVABXY THAELIRARBISEL;
PCS: BRI ABYSENBN T THALIRRBISAL

3.4.5.6 CircModefPathChoicefZ(Ji%6H

X MO XNEITAM KSR, EEXAuxPointF0
EndPointBIENEAE. HPHI4AKimXE] R 0Aux—
Point. EndPoint="PaREEHL, H&SIREE,
CircModel2t0 NS4 BORDER: = m @B, H
PAuxPoint SEAME TR, —REENBEIREELY
X, I EPathChoiced®i,

CENTER: EINEMET, EpAuxPoint A, End-
Point N£&|E R, PathChoice NtABEEINNIMEHIA
RPN G.

SEMI: ¥ @&, HPAuxPoint NHAEETERF
&, BRAE2gls, AREL, BNhANER
F0EndPointByp s, PathChoice NTRERINI N
HIARP IS,

FULL: A&, HPAuxPoint HTAEEIL), End-
Point NIAEETESIET, PathChoice NIBEERIN
NIRE EHER BB N £ 73 o

3.4.5.7 ISR

P a@idMotionControl FERUEIBZL AL p UMz
AR HEREIEE, BIBMED, HWHHT
&5

96 [GRUUP_QUEUE] 5005 THEH P FTE
57 |GROUP_DISABLES006 $hiBF RS
98 |GROUP_AXIS_DI:5007 LBkt ARE 3

o
o

GROUP_AXIS_EF5008
GROUP_AXIS_0_5009
GROUP_AXIS_1_5010
GROUP_AXIS_2_5011
GROUP_AXIS_3_5012
GROUP_SYNC_A5013
GROUP_SYNC_A5014
GROUP_SYNC_A5015

,_.
<
=1

,_.
=)
=1

,_.
=)
]

,_.
=)
)

H
=3
e

,_A
=
@

,_A
=3
=

107 |GROUP_AXIS_0_5016 HhiR (3h 0BT 2k
108 |GROUP_AXIS_1_5017 R 31 B F R T
103 |GROUP_AXIS_2_5018 HhiR M2 EF &
110 |GROUP_AXIS_3_5019 Hh2E A H3E T M
111 |GROUP_SYNC_A5020 Hh2E £ [E) 5 0 = R M
|11z |GROUP_SYNC_A5021 Hh2E £ [E 45 01 [ 2k
113 |GROUP_SYNC_A5022 Hhi ) B £ $h20m 2
114 |GROUP_AXIS_M(5023 HheR 51 T S T R T

=
oy
2

GROUP_FSM _DI5100
GROUP_FSM_ST5101
117 |GROUP_FSM_HC5102

,_A
=
=3

HHER A5 BR S $8 1R

4B A4HORE 5 4518
AR AR S 8518
B ASh2RE 5 85 1R
B A4HaRE 5 8518
HHER ) [F 4 $AORE B 38 1R
HHEE MRS 1R IR
HhEE H[E) 5 $ 2Pk R 58 1R

PLCOpen# 5 1:DISABLED
PLCOpentt 3541 STANDBY
PLCOpent Z41:HOMING

5 & MC_CIRC_MODE & MC_CIRC_PATHCHOICE & MC_COORD_SYSTEM & MC_TRANSITION

sl rx

HPE2IR XINE |2 X

PERMISION DENIED 5000 |fPRADIF

GROUP NOT EXIST 5001 |$HBAARTELE

GROUP AXIS ARRAY FULL|5002 |#M4AZ8I8)2 5%

AXIS ALREADY IN GROUP 5003 [ BEFAD
AXIS NOT IN GROUP  |5004 [44EREEi%%H)
GROUP QUEUE FULL 5005 | %HLARADIE
GROUP DISABLED 5006 |#H4AKRIERE
GROUP_AXIS DISABLED |5007 |#f14E8V4HREA<IFAE

Enumeration: MG_ERRORCODE (ver.1.0.0)

44l MotionControl
‘ Location: (EF) MotionControl

4 & DataType
3 Alias.

I # Structures.
Pl Numeratives

Name alue Description

& MC_BUFFER_MODE

& MC_COMBINE_MODE NO_ERROR

FHR

& MC_DIRECTION

AXIS_NOT_EXIST HIDSTHIE

3 MC_ERRORCODE]

AXIS_TYPE_NOT_MATCH
& MC_SOURCE

FHEETILE

AXIS_QUEUE_FULL HBABIEH

NEOEREr

& MC_START_MODE

& MC_SYNC_MODE AXIS_ENCODER_OVERFLOW HRDEEL

241

GROUP AXIS ERR 5008 | #heBAVEHAN A EEIR
GROUP _AXIS 0 ERR 5009 |HPZBEVEROAR GAERIR
GROUP AXIS 1 ERR 5010 |4B4AAVEHIAR A EEIR
GROUP_AXIS 2 ERR 5011  |*BZBeVvEI2A A EE 1R
GROUP_AXIS 3 ERR 5012  |#BZBeVEI3AR G EE IR
GROUP_SYNC AXIS 0 ERR|5013 |4E8E)HHI06 2R
GROUP _SYNC AXIS 1 ERR|5014 |tASESHIARER
GROUP_SYNC AXIS 2 ERR|5015 |4fA8VESHI26RER
GROUP_AXIS 0 HOME —

FAILED 5016 |4HZEBVEH0OIS M
GROUP_AXIS 1 HOME -

FALLED 5017 32889401 0SS
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USRS XINE | 2X

GROUP MOTION LIMIT_ | B EPRDUEE
POSOUT 5

GROUP PLAN ERROR 5162 |HEIKIEES
OROUPINIERFOLATE 5180 |spmimatagimne
ERROR -

GROUP_SYNC .
BOSLAGOVERL TVIT 5181 |[EL4HERMEIRZERBIR
GROUP_SYNC

DPOSLAGOVERLIMIT |12

GROUP_UNAVALID 5183 | RERHNAMES
COMBINE PARAMETER e
GROUP_INTERRUPT NODE S84 |speAcourER R
NOT EXIST -

AR MNIVIEREING

GROUP AXIS 2 HOME

EALLED 5018 | $MLEAVIH2OS M
GROUP AXIS 3 HOME —

PALLED 5019 | $HZEAVIH2OS M
GROUP_SYNC AXIS 0

HOE FATLED 5020 | 4MZARYEA LT
GROUP_SYNC AXIS 1

HOME FATLED 5021 | ARYEALHH DLW
GROUP_SYNC AXIS 2

HOE FATLED 5022 | HBARYEDHH2ETELM
GROUP_AXIS MODULO_ |_ ., AR RSV NIRTS
NOT ALLOWED 4
GROUP_FSM_DISABLED 5100 |PLOOpenfA7#],: DISABLED
GROUP FSM STANDBY  |5101 |PLCOpensfR74fl,: STANDBY
GROUP_FSM_HOMING 5102  |PLCOpertR7SH,: HOMING
GROUP_FSM MOVING 5103  |PLCOpertR7SH,: MOVING
GROUP FSM STOPPING  [5104  |PLCOpemiR7S#/],: STOPPING
GROUP_FSM_ERRORSTOP |5105  |PLCOpenfA7ZSAfL : ERRORSTOP
KINEMATIC DEFINED 5140 |GEISTHREEN
KINEMATIC NOT ALLOWED 5141 |@EiADEBIRBIF
KIN TRANSFORM NOT —

CONSTANT 5142 | IGE RS IR ANIE—
GROUP_ATMPOUTLIMIT ~ |5150 | E#rfiBHBRE]

GROUP KINPARAMERROR (5151 |GEISSEIREIRSIE
GROUP TRANMODEERROR 5152 | \UiEHETEEIR

GROUP CIRCLEPARAERROR |5153 |BRIMENSHEEIR
GROUP_PLANFAIL 5154 | SERZINRIERT
GROUP_PARAMERROR 5155 | SR
GROUP ACC DEC ILLEGA |5156 |NDBUEAEE
GROUP_JERK TLLEGAL 5157 |[NINDEEBASSE
GROUP_ATMEQUAL 5158 |BIrUEES
GROUP_BLENDING ERROR (5159 |#iBEE iR

GROUP MOTION_LIMIT_ |5, oy IBEDIIEPRDARE
AVOUT AANLREBIIPRH
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3.4.5.8 BIEEES

3.4.5.8.1 MC_AddAxisToGroup

ki) IE] eS|

Instruc—
tions

LD Performance

ST Performance

MC
AddAxis
ToGroup

bMC_AddAxisToGroup_1

fHMC AddAxisToGroup 1(
AxesGroup:=

(* AXES_GROUP_REF %),
Axis:=(* AXIS REF %),
Execute:=(k BOOL %),
Done=> (* BOOL *),
Busy=> (* BOOL *),
Error=> (* BOOL %),
ErrorID=>

(* MC_ERRORCODE *)) ;
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B it S 1 i R SIFIERL | =2FR  [£H R
Axes AXES Axes AXES
- 2 =23 - 4| =
VAR IN OUT|Group  |GROUP REF HALZNZ VAR_IN.OUT Group  |GROUP REF HALZNR
Axis  |AXIS REF T2 BN, E4IKENEH
VAR INPUT |Execute |BOOL fRES, EFHEBW Enable |BOOL B PTIFTAL R A P EY
Done BOOL DNEERITSEAK VAR _INPUT S E
Busy  |BOOL DIEER A TIR KRGS R Coord |MC COORD |BZAFRA (ACS,
VAR OUTPUT | frror  [BOOL Eﬁéﬂﬁiﬁﬁﬁs,trueﬁg System |SYSTEM  |MCS, PCS)
HE, false NTLHIE . PIESEEE Tant=l)=z R
BrrordD | = AR SR e
O ERRoRCoDE | ATV Busy  |BOOL AR TIR RS S
» \ MEHRESS, true
IDRERIERSEA VAR OUTPUT | o [BooL RNEEE, falseRT
EIDRE SR — A N0 B 45 19AxesGroup PV P, TS
X2—1BEFB, RNEBFEE OB, TA% MC o
MZES, ErrorID ERRORCODE A TEAD
3.4.5.8.2 MC _GroupReadActualPosition Position |REAL BRI SFIE

SRERURZAR R AR N EINIE DDRESR{E B 83
T DD RESIR DA F e AR AR PSR B, X
tions LD Performance |ST Performance S _NEBErB, RNBEE AR,
fbMC_GroupReadActual- 3.4.5.8.3 MC GroupReadActualVelocity
Position 1( REDIRZAL IR 7 T O0REE
AxesGroup:=
(% AXES GROUP_REF ), gig”c_ LD Performance |ST Performance
VC_GroupReacactuaPostion 1 | ENAble = (% BOOL ),
MC_Group CoordSystem: = fbMC GroupReadActu-—
iiiia : (s MC_COORD_SYSTEM %), :izzéj;t;y:“
Position Valid= (x BOOL ), VMC_Group oo | (+ \XES GROUP REF )
Busy=> (* BOOL *), Read - - '
ErrorID=> Position

(* MC COORD SYSTEM ),
Valid=>(* BOOL *),
Busy=> (* BOOL %),

(* MC_ERRORCODE ),
Position=> (* REAL %)) ;
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,{?iguc_ LD Performance |ST Performance {?izguc_ LD Performance |ST Performance
Error=> (¢ BOOL *), Position:=(k REAL %),
ErrorID=> Relative:=(* BOOL %),
(* MC ERRORCODE ), CoordSystem:=
Velocity=> (¢ REAL *)): (* MC COORD SYSTEM %),

SEEE [emr R |md C Group) im0 O B0,

- Busy=> (* BOOL *),
var N oup| s MBS e e e set Active=> (+ BOOL %),
o Group  |GROUP _REF| ™~ Position

CommandAborted=>

BRE, ESIRE

Enable |BOOL 4 AR g ( BOOL ),

nable ﬂ?{:ﬁﬁ AR AR P BY B —

VAR _INPUT TR :
ErrorID=>

Coord  |MC_COORD_|ZZ4FRAR (ACS,
System [SYSTEM  |MCS, PCS)

(* MC ERRORCODE %)) :

Valid oo ‘ORBEHELIA, SR |em  [xm [k
NRTrue Axes AXES
N /= N g =z
Busy  |BOOL A VAR IN_OUT Gromp  |CROUP. FEF AT ZNR
VAR OUTPUT | ppyor  |pooL | TRABIEISS, truedy Execute BOOL | EFHBARAR
B, false NTEE Position |REAL BEHNB
ErrorID Me_ IHLABIEED UEBARI-EX
BERRORCODE VAR INPUT |Relative [BOOL =true, #BXy=false
Velocity |REAL MBI NERRE (ZRN)
THAESHR ISR %08 Coord |MC COORD |ZZ4FRAR (ACS,
It T B R B4R 7 5 A B P U STITRES » 3 System |SYSTEM “I‘;i;};?lm
2—BIEFB, RIS LR Done  |BOOL EERER:
Busy  |BOOL EER A TIER SR
3.4.5.8.4 MC_GroupSetPosition S RFBXVHA 25T
Active |BOOL -
Ipstruc— LD Performance ST Performance R
s Command — HSWR—THSP
fbMC_GroupSetPosi- VAR OUTPUT Aborted 1F
tion 1( SAHTEES trues
o Error  |BOOL i&EE&U&@a mef
AxesGroup:= EE, false NTCHE
(* AXES_GROUP_REF ), MC ER-
. " ErrorID | — =NV
Execute:=( BOOL %), rrorlD | ecops | DBIELES
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DIREsRIEA BT IOFBSLBIBVHI L. HWINBERIEEE B IWAPHE

LI BERE AR -NEBEYIB ) MR E A P TE B HH, UOMC_Reseto
B, MLmUBEARRNBR. WALINRG, EF 3.4.5.8.6 MC ReadCoordinateTransform
BRIV IR R. BO UM N —ih S| B EmaNS
o MC_GroupSetPositionRESENPTIFUAAIRABINL {?zzzuc— LD Performance ST Performance
B, FEOESRNANLIRR (B, WRER .
ACS, MCSFIPCSESZIEM) . fbMC ReadCoordinateTr—
ansform 1(
3.4.5.8.5 MC_GroupReset AxesGroup:=
Instruc— (* AXES GROUP REF %),
tions LD Performance ST Performance . sescsoummranion s | Eable:= (¢ BOOL %),
fbMC GroupReset 1( MC_Group Valid=>(* BOOL %),
AxesGroup: = Reset Busy=> (* BOOL *),
(* AXES GROUP REF %), CoordTransform=>
SRS | [xocute:= (k BOOL %), (% MC_COORD_REF ),
MC Group _
R Done=> (* BOOL *), Error=> (¥ BOOL *),
eset Busy=> (x BOOL *), ErrorID=>
Error=> (¢ BOOL *), (* MC ERRORCODE *)) ;
ErrorID=> g o —
(* MC ERRORCODE *)) ; SRR =R |XE i)
A AXES
VAR IN oUT| P - mATERS
SIFZERY  |2FR A R Group  |GROUP_REF
Axes  |AXES BN, SR ENG R
B 4| = VAR INPUT |Enable [BOOL IR
VAR INOUT} o oroup e | PR LEXIR BISERTAMT S a5 2
VAR INPUT |Execute [BOOL SR E valid  |BooL WRBWHHEIA,
Done  |BOOL THEERITSERR NNTrue
Busy  |BOOL ThESRA TRk &S Busy  |BOOL IDRERMITIER SR
4 =] % Coord  |MC COORD .
VAR OUTPUT |Error  |BOOL il 'HWEE?’ trueJy VAR OUTPUT | g oo SEZMTFEHR
I8, fal sc oo ransforn N
MC N Error  [BOOL HENES S, true Ny
ErrortD | porcops | EAHOREEAUES B, False yTCHE
MC
ErrorID | A BEED
ThEERIEARET ERRORCODE
WIEERBIEEMEAPEMBXEBIR, MWRE DHeERIEBE AR R EA
GroupErrorStopFafR GroupStandby ——EASH BB SRIRBRICSROPCS 2 BB ENEALIR S 2,
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3.4.5.8.7 MC_ReadKinTransform

Ipstruc— LD Performance ST Performance
tions
fbMC ReadKinTrans-
form 1(
AxesGroup:=
(* AXES GROUP REF %),
fbMC_ReadKinTransform_1 Enab]. e::(* BOOL *>’
MC Group Valid=> (* BOOL *),
Reset Busy=> (* BOOL *),
KinTransform=>
(* MC KIN REF %),
Error=> (* BOOL %),
ErrorID=>
(* MC_ERRORCODE *)) ;
SIFER | 2FR KR iR
Axes AXES
VAR _IN OUT N PTEN
- Group GROUPJHHTEE'E:[EZXjEQ
YIS EE 4|
VAR INPUT |Emable [BooL | MEERREUHA
BSLfRAR TS E
valid  |BooL Qﬂi%ﬁ WaHI A,
NIyTrue
Busy  |BOOL DDBER M TIEREER
Coord  |MC COORD
- >
VAR OUTPUT o o o SZARTIR
4 = = = ) t N
Error  |BOOL H’Emﬁgr\ﬂi ruezj
P, fal se TS
MC
- 4 = h0
ErrortD | oo poopE AR
THEESR G AR EA

Lt IHBEHRIEVACSFOMCS 22 Bl 8IB 5
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3.4.5.8.8 MC_GroupReadError

Ipstruc— LD Performance |ST Performance
tions
fbMC GroupReadError 1
(AxesGroup:=(
% AXES GROUP_REF *),
bMC_GroupReadError_1 Enable::(* B OOL *>’
MC Group Valid=> (¢ BOOL *),
Read Busy=> (* BOOL *),
Error Error=> (¢ BOOL *),
ErrorID=>
(* MC_ERRORCODE %),
GroupErrorID=>
(* WORD %)) ;
SIFIER | BFR (KR iR
Axes AXES
VAR _IN OUT - ATEX
o Group GROUPJH%TéE'E:EZZRTE%
A\ ig:,
VAR INPUT |Enable |pooL | D0y, MEERIRENE
AREEIR
O
valid  |sooL QD%ﬁf&iﬂuﬁjﬁﬁ,
NN True
Busy  |[BOOL DIBERRITIE RS R
iy K
Error  BooL HANIESS, truely
VAR OUTPUT IS, fal se N TS
MC
N Vi =LA
ErrorID FRRORCODE HLABEES
Grou, .
P lworp  |HBERSME,
ErrorID
THRESRE AR 583

WINBERIER S SINRERT RN —RIBAEIR. X
R— BB, RNRBEEOB.
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3.4.5.8.9 MC GroupReadStatus SIBIXRL | 2FR A A
ir}struc— LD Performance |ST Performance Group BOOL SNEREE
ions Stopping
fbMC_GroupReadStatus 1 ( G
A - Rl | SRARSE
xesGroup:= Disabled
(* AXES_GROUP_REF %), HABIEISS, truey
B Error  |BOOL - N =
Enable:=(* BOOL %), TP, false NTCENRE
Valid=> (* BOOL *), MC
— i :I N {u]
1bMC_GroupReadStatus_1 BUSYZ> (* BOOL *>’ ErrorID FRRORCODE Eﬂﬂ,ﬁﬁwﬁﬁﬁ
o GroupMoving=> ( BOOL ), g g
u
S GroupHoming=> (* BOOL ¥), IRERER
Read GrounbrrorStonss B RIR B S M AFBIR D AR . X2 —
Status (* BOOL, *)’ /PQIEFB .j] ﬁFEEEH—ﬁF&ED
GroupStandby=> (* BOOL *), 3.4.5.8.10 MC SetCoordinateTransform
GroupStopping=>¢k BOOL ), Tnet
nstruc—
GroupDisabled=¢ BOOL %), ti(s)nsuc LD Performance |ST Performance
Error=>( BOOL %), FbMC_SetCoordina-
ErrorlD=> teTransform 1 (
(* MC_ERRORCODE *)) ; AxesGroup: =
N Y SN * AXES GROUP REF *),
SBXE [ XM [ma (+ AXES_GROUP_REF )
Axes AXESf e bMC_SetCoordinateTransform_1 EXGCUte._(* BOOL *)’
VAR_IN OUT Group  |GROUP REF MATZNR MC Set ((IoordTransform:— )
. Coordinate * MC_COORD_REF *
BRI ESRENERZE - - ’
VAR INPUT |Enable [BOOL Transform Done=> (* BOOL %),
IR Busy=> (+ BOOL #)
= => (% %),
vl oo, OREBHBIR, e
U39 True Active=)> (x BOOL *),
Busy BOOL e TR E S Error=> (* BOOL *),
Group ErrorID=>
_ |BOOL SNBRTE (* MC_ERRORCODE %)) ;
Moving -
VAR OUTPUT .
Lob [BO0L | BIARTSE SR |2 xR |@a
Giztllgg VAR IN OUT Axes — AXES HAT2ZUR
ErrorStop BOOL SHNERTE — = |Group |GROUP REF| ~
Group VAR INPUT |Execute |BOOL SRR A
Standby BOOL SNERTE
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SIFER  |R2FR | EH VI
Coord  [MC COORD
- — | B ZAAR AT
Transform|REF SELER,
Done  |BOOL IS BT
Busy  |BOOL DNEER A TIRKR SR
Active [BOOL RNFBERME
VAR OUTPUT HENESS, truely
Error  [BOOL I false iy TS
MC
g Q =L /AN yui
ErrorID FRRORCODE HATEAD
THeERIEBAEREA

EIDRESRIE BMCSFIPCS 22 [E) BUALHRES
3.4.5.8.11 MC SetkinTransform

{?zﬁguc— LD Performance |ST Performance
fbMC SetKinTrans-—
form 1(
AxesGroup:=
(* AXES_GROUP_REF #),
e Execute:=(* BOOL *),
MC_ . " KinTransform:=
Setkin (* MC_KIN_REF #),
Transform Done=> (* BOOL *),
Busy=> ( BOOL *),
Active=> (* BOOL %),
Error=> (¢ BOOL *),
ErrorID=>
(* MC ERRORCODE *)) ;
SIFERY | RBFR R fmR
Axes AXES o
VAR_IN_OUT Growp |croup REF AT Z0R
VAR INPUT |Execute [BOOL LR A
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SR | R2FR | £H R
KinTran—-|MC_KIN _
e =Sy = il
sform |REF SEEATE
Done BOOL IS ENT
Busy  [BOOL DEER A TIRR SR
Active |BOOL ZERFBERNE
VAR OUTPUT error  [BOOL HEEEES, truey
S, false N THIE
MC
g i = /1N {u!
ErrorID ERRORCODE LA BIEED
THEERE AR A

DN RESARIBHUE X VG SR BNIR EACSAOMCS 2
BENE TS LR,

3.4.5.8.12 MC UngroupAllAxes

{?iﬁguc_ LD Performance |ST Performance
fbMC UngroupAllAxes 1(
AxesGroup:=
(* AXES_GROUP_REF %),
MC T TraroupATRSe: Execute:=(* BOOL *),
Setkin Done=> (* BOOL %),
Transform Busy=> (* BOOL *),
Error=> (* BOOL *),
ErrorID=>
(# MC_ERRORCODE *)) ;
SIRETL | 2FR A EES%Y
VAR_IN_OUT fres - |AXES. AT 2R
- Group  |GROUP REF|
Execute [BOOL abaniar: 'V
Done BOOL IS BTN
VAR INPUT |Busy  |BOOL DHEER A TIR RS R
Breor  [pool, | DHBIEISS, true)y
S, false NTCHFE
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SIRETL |2 KA B TDRESRIE A
MC N IDEER MAxesGroup B —"NEl, XS
rrortd " st PLIDRESE e stroup BRI =18, 18
ERRORCODE BB, RNRBEFEETBRM. TERPZBD.
TSR B0 WRAPRBRRM, WRRERNGroupDis-
. abled,
EIDBER MAxesGroup2B PHIBRATE . XB— T8
BFB, ANSBEMEEOBM. TEZRPIZDHD- 3.4.5.9 BHEELS
SoRta, JIASEECuGroupDisabled 3.4.5.9.1 MC GroupContinue
3.4.5.8.13 MC_RemoveAxisFromGroup {?iiguc_ LD Performance |ST Performance
i?zﬁzuc_ LD Performance |ST Performance FOMC_GroupContinue 1(
fbMC _RemoveAxis-— AxesGroup:=
FromGroup 1 ( (* AXES GROUP REF ),
AxesGroupT: Execute:=(* BOOL *),
._GroupContinue_1 Done=> (* BOOL *)’
Mc fbMC_RemoveAxisFromGroup_1 (* AXES*GROUP*REF *)’ MCﬁGI‘OUp © e_

- Axis:=(k AXIS REF *) Conti Busy=> (+ BOOL ),
Remove — ’ ontinue c dib i=>
AxisF Execute:=(* BOOL *), ommandAborted=
rhson Done=> (* BOOL *), (* BOOL *),

Group Busy=> (* BOOL %), Error=> (¥ BOOL *),
Error=>(* BOOL %), ErrorID=>
ErrorID=> (* MC_ERRORCODE *)) ;
* MC ERRORCODE *)) ; o Y o
- ) SHET o [2m [ew
SHX [Eh X% [ma R [ T U —
Axes AXES Group  |GROUP_REF
VAR IN.OUT| "o |orovp pee | "EELEXIR VAR INPUT |Exccute [BOOL | EFHBARR
Axis  |AXIS REF [T =0e Done  BOOL DDBER M TTORY
VAR INPUT |Execute [BOOL FFHOgRE Busy ~ |BOOL DIRBSRAVTIAARLER
) Command S — NS
Done BOOL MG BT BOOL MR AB— TS D
Busy  |BOOL  |RERHVTIRRER VAR_OUTPUT |Aborted I\
Sy § HANIEES, truely
VAR OUTPUT |Error BOOL iﬁﬂéﬁﬁﬁll‘ﬂgﬂatmejﬂ Error BOOL - G\ :::
EE, false NS tE, false NTTHE
MC MC TN
- 2z ErrorID HE2E] &
BrrortD | eporoops | FBEEIE S rrorID | oroop | U U
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DIREIRIERET FELE M. ZmSASRINEPEPTRTHEIR

Y INEER R AR [0) & HMC_GroupInterruptfYHY A
=E\ ™ Rvi ~ <
'Iglﬂo EER ‘c‘ﬂ@ﬁﬁﬁﬁﬂdycﬁmuplntermptWg 3.4.5.9.3 MC_GroupEnable
BOKIEE, HERGS (BHDONEE) HE F8R R
EINEBORISFB, A HiFTRE), XHWEK trilcs)nls“uc LD Performance |ST Performance
N o =R
%\?f@zmtﬁl%ﬁﬂﬁmi, BWHEBusyDARRS, HEH £bMC_GroupEnable 1(
RigEhctive, AxesGroup:=
3.4.5.9.2 MC GroupDisable (+ AXES GROUP REF *)
fbMC_GroupEnable_1
Instruc— \C G Execute:=(x BOOL *),
tions D Performance ST Performance Di;aiizp Done=> (+ BOOL %)
£BMC GroupDisable 1( Busy=> (+ BOOL #),
AxesGroup:= Error=> (* BOOL *),
e (* AXES GROUP REF *), ErrorID=>
K o Execute::(* BOOL *)’ (* MC_ERRORCODE *)),
MC Group Done=> (¢ BOOL #)
Disable ’ SR |RFR  |XE |
Busy=> (* BOOL *), e AXES
Error=> (* BOOL %), VAR IN OUT Grou GROUP‘ - AT ZXS
Frrorib=> VAR INPUT |Execute |BOOL | FFEBALA
(* MC ERRORCODE *)) : Done BOOL TR T
N N N P —_t
S S T Busy |BOOL wﬁ;ﬁﬁﬂ{\*ﬁiﬁﬁ
Command MIWA— o2
Axes AXES
VAR IN OUT - mAT S BOOL
LINOUT| o loroup rep | PELEXIR VAR OUTPUT |Aborted It
=z (2= O Y
VAR INPUT |Execute [BOOL FFSBE s Brror  1BoOL EEéEMISa{ajs,true:ZS
Done  |BOOL THAEER TSR TS, false NTCHNPE
Busy  [BOOL  |TDBEMRHUTIERLER BrrorlD | - |aeBsmERm
HEARIEES, trueky FRHORCLDE
VAR_OUTPUT Error BOOL, - D\ ’
B, fal se NI HIE ThAER{E R 87
BrrorlD |- [epsAEEAR I ThBEE R 4RI RS MGroupDi sabl ed @Ry Group-
ERRORCODE Standby, X2—MESEFB, BNBESEEOR
ThEERE %87 o

L IDREIRR A BYIRASE U NGroupDisabled, REY
B—1EBEFB, ANASERETRM. WRER
B SNmREELE, WBNAERRENEN
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3.4.5.9.4 MC GroupHalt

Instruc—
tions

LD Performance

ST Performance

MC_Group
Halt

MC_GroupHalt_1

fbMC GroupHalt 1(
AxesGroup:=

(% AXES GROUP REF %),
Execute:=(* BOOL %),
Deceleration:=(k REAL ),
Jerk:=(x REAL %),
BufferMode:=

(% MC BUFFER MODE %),
Done=> (* BOOL *),
Busy=> (* BOOL %),
Active=> (¢ BOOL *),
CommandAborted=>

(* BOOL %),

Error=> (* BOOL %),
ErrorID=>

(* MC_FERRORCODE *)) ;

SR

g e

LD

VAR IN OU

T
Group

Axes AXES
GROUP REF

A T 23R

VAR_INPUT

Execute [BOOL

EFHBReA

Decel-
. REAL
eration

RIEIRPHIIRE

[}

Jerk REAL

12 1E I A2 P BN N0R

3

i
fmt

Buffer
Mode MODE

MC BUFFER |Z& F[EBufferMode

48

VAR _OUTPUT

Done BOOL

DIRERIN{T 5Tk

Busy BOOL

DIRERTIERGER

Active |BOOL

K MIBVAHHRBE
AR
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SIFER | 2FR | XR By

Command HIWR— TSP

Aborted BOOL =

HIABIRES, truey
Error  |BOOL IS Fal sy TS
MC =

ErrorID FRRORCODE LS EVE!
DhRERIE AR A
WINRER S 2T 1E. BPILEIIEERT
BVIDRER T
AxesGroup)ER2 | “GroupMoving” AT, BEFIR
ERNT., HIRE SDONERHEG, RSREBE
GroupStandby,

MC_GroupHal t B FEIERBRIERM M2 LMA, 7+
FRPEINT : HHARRE, JUIRER—
IBENEN, BORFPIEMC GroupHal tH ITRIHT.
ﬂl]%thﬁ‘EvkiEEﬂJ/lku, MWILLEHT—16
o B0, TABREMCNEIZISYHTERE
$ MC_GroupHaltE2 & H. ?_JZ@JE%JLU%MZEJ,
ISR, JMBRIIRER —MNamS4%kE:
1w, Bt A==k,
AERIRIFIER KHMC_GroupHal tBIIE)T FHITH
BREE L.

3.4.5.9.5 MC_GroupStop

{ot

Instruc—

. ST Performance
tions

LD Performance

FHMC GroupStop 1(
AxesGroup:=

(* AXES GROUP_REF *),
Execute:=(* BOOL *),
Deceleration:=(+ REAL #),
Jerk:=(x REAL *),
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“GroupStopping” MR

PP IEETETEETOINEERKNT. SMART
GroupStoppingRiKEY, HEAMFBICTATER—HIAH -/
TEATEM. WEXRTRESHN, DonefmHIIBNZ
ENTRUE, RFBExecutefDRNTRUESLRE & RKIAE]
£, WAMSRITFE “GroupStopping” AT —8
“STRN” IRENSET, “H1T” 1RENFALSE, 48
MEFA “GroupStandBy” JR7. %o REg@EI
MC GroupDisable@|f,

3.4.5.9.6 MC GroupHome

Instruc—

. ST Performance
tions

LD Performance

fHMC GroupHome 1 (
AxesGroup:=

(% AXES GROUP REF *),
Execute:=(* BOOL *),
Position:=(% REAL %),
CoordSystem:=

(s MC_COORD_SYSTEM ),
BufferMode:=

(s MC BUFFER MODE ),
Done=> (* BOOL *),
Busy=> (* BOOL *),
Active=> (* BOOL *),
CommandAborted=>

(* BOOL %),

Error=> (* BOOL *),
ErrorID=>

(% MC ERRORCODE %)) ;

MC Group

Home

SIERY | 2FR KR LD

i?ﬁﬁguc_ LD Performance |ST Performance
BufferMode:=
(s MC BUFFER MODE %),
Done=> (* BOOL *),
oMC_Groupsiop_1 Busy=> (% BOOL *),
MC Group Active=> (* BOOL *),
Halt CommandAborted=>
(* BOOL *),
Error=> (* BOOL *),
ErrorID=>
(* MC_ERRORCODE *)) ;
SBR[ ®FR  EE EE)
yaR N our| S (MBS HA T ZXR
o Group  |GROUP REF | —~
Execute |[BOOL B
Decel-|n\ B IR PRIINRE
eration =l
VAR _INPUT fork  [REAL 12 IE I A2 P EVIIN0R
BB
Buffer [MC BUFFER &3 _HEBufferMode
Mode  |MODE 48
Done BOOL DIEERRITeRR
Busy  |BOOL DEERRITIER SR
Active [BOOL FMFBXVHIA R BE
iR
var outpur| ™ oo | s asdr
Aborted
Brror  |BOOL HIZARRES, truey
R, False N TS
MC TN
ErrorID ERRORCODE L EETaviE!
DDRESR{E A1 R
IR SZTaME L, FRIBARBRNA
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Axes AXES
VAR IN OUT AT 2R

Group  |GROUP_REF
Execute [BOOL B AR
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i A i %Y
MR, BEUE
Position|REAL
oyl
System |[SYSTEM |ACS. MCS. PCS
Buffer [MC BUFFER |3 FEBufferMode
Mode  [MODE N
Done  |BOOL DDBER T ToRY
Busy  |BOOL DDBER M TIEREER
— 7 .
Active |BOOL EFBXVHIB R BT
X
Command BOOL HOWB— TS
VAR _OUTPUT Aborted IS
4] 2L [2= O t \\
Error  |BOOL EHLEFS&I&ETS, ruezj
tFE, false NTCHFE
MC
ErrorID | — B4E S S
ERRORCODE | 0 e b3
THRESRE AR 583
RERZA O RR fo
3.4.5.9.7 MC GroupInterrupt
Ipstruc— LD Performance |ST Performance
tions
fbMC GroupInterrupt 1(
AxesGroup:=
(* AXES GROUP_REF %),
Execute:=(* BOOL *),
e S Deceleration:=(¢ REAL ),
MC_ Group Jerk:=(x REAL *),
It . Done=> (* BOOL %),
fherrp Busy=> (* BOOL %),
CommandAborted=>
(* BOOL *),
Error=> (* BOOL *),
ErrorID=>
( MC ERRORCODE *)) ;

SIFZEEl | R2FR |ZEH R
VAR IN OUT fxes AES ATE
- Group GROUP_REF WATSIR
Execute |BOOL FBBRb A
Deceler— REAL BT ZEPRINNRE
VAR _INPUT |ation =
{2 FI 2 DPBYN0N0R
Jerk  |REAL
N Bl
Done BOOL THEER I TERR
Busy  [BOOL DEER A TIRR SR
Command BOOL TSR —THmSh
VAR outpur Aborted J;H:}i o =
BRBISS, truek
Error BOOL IS fal se g Tohiis
MC N
ErrorID ERRORCODE IHLABIEED
THEER B REA

LLINRER P T IE AR ITm R LA R, B
20 FDPRBNEE) (XRIKEEPKBIFB L,
CommandAborted)GRSHRIRE, BusyDRIRS,
Activef{BE) . BAAGNEASBEHEABEIEX
BB REES.
BERERESNTABEIRE, HALSRSGR

IR

IFBSMC GroupContinue(®3&o. A& HMC GroupCon—
tinueS B IEREERO A EMC Group Interruptfyay

RiSo

ZATERESH—PNEn <.
3.4.5.9.8 MC MoveCircularAbsolute

Instruc—
tions

LD Performance

ST Performance

fbMC MoveCircularAbso—
lute 1(
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- S F S F s
Ipstruc LD Performance |ST Performance SIFREL AR eSS R
tions AuxPoint [REAL HENS
AxesGroup: = EndPoint |REAL o Sle=t
% AYES_GROUP_REF %), Path  |NC_CIRC_ |BENIRETEHERIE
Execute:=(x BOOL %), Choice  |PATHCHOICE | Bt
CircMode:= LT B
(* MC_CIRC MODE #), Veloci ty [REAL %g)‘ RS
AuxPoint:=(¢ REAL %), = :
EndPoint:=(* REAL %), Acceler— REAL BINIEPHIRAL
PathChoice:= ation RE
(% MC_CIRC PATHCHOICE ), Deceler— REAL TIIEPRIRA L
Velocity:=(* REAL %), VAR _INPUT |ation BORE
o, | [CCIeTA ONI=(E REAL ) ERRDNEAL
y . Deceleration:= (¢ REAL ), Jerk REAL AN
=k S
MC Move Jerk:=C REAL ), Coord |VC_COORD._| B2 B FAIAIT A :
- CoordSystem:=
Circular (+ MC COORD SYSTEM #), System |SYSTEM |ACS, MCS. PCS
Absolute Buffertode:= Buffer |MC BUFFER |&3 _FEBufferMode
(* MC_BUFFER MODE *), Mode ~ |MODE N8
TransitionMode:= MC TRAN-
_jMc % o
( MC_TRANSITION MODE ), T}“anm strioN. |2 z+ @\T;; ansi
TransitionParameter:= tionMode VIODE tionMode7 43
(¢ REAL ), Transition REAL =2 F®Transi-
gigilii: Eggi :;’ Parameter tionMode/ T4
Active=> (* BOOL :k) Done  |BOOL DDRESRHTFERY
CommandAborted=> Busy BOOL DIEERBITIER SR
BAFBRY % g
(+ BOOL *), sctive  [BoOL ROAFBXIHBIRBIT
Error=> (x BOOL *), IR
ErrorID=> VAR OUTPUT Command BOOL HSWB— T HS D
(* MC FRRORCODE %)) ; - Aborted I
” " : BOOL HARBES, truey
SIFER | 2FR | R rror B, false Ry TAES
yar oy our| S (MES e e Me
\ - =z 1N
- = Group GROUP REF|™" X ErrorID FRRORCODE EHE'ZHEQBE{tﬁQJ
Execute |BOOL HBHA ThASHRE 568
Circlode|' "~ |82 CireMode 43 B TDHESR G N TOPRUSRI T B 48 3T EE
MODE Biail. EBIALIRR Mt To
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3.4.5.9.9 MC MoveCircularRelative

Instruc—
tions

LD Performance

ST Performance

MC_Move-
Circular

Relative

fbMC MoveCircular
Relative 1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:= (¢ BOOL *),
CircMode:=

(* MC_CIRC MODE %),
AuxPoint:= (¥ REAL *),
EndPoint:=(* REAL *),
PathChoice:=

(% MC CIRC PATHCHOICE %),
Velocity:=(¢ REAL %),
Acceleration:=(k REAL *),
Deceleration:=(¢ REAL *),
Jerk:=(x REAL %),
CoordSystem:=

(* MC_COORD_SYSTEM *),
BufferMode:=

(* MC_BUFFER_MODE *),
TransitionMode:=

(k MC_TRANSITION_MODE ),
TransitionParameter:=
(* REAL *),

Done=> (* BOOL *),
Busy=> (* BOOL *),
Active=> (x BOOL *),
CommandAborted=>

(* BOOL *),

Error=> (* BOOL *),
ErrorID=>

(* MC_ERRORCODE *)) ;

269

SIRETL |2fR KA i)
Axes AXES .
VAR_IN_OUT Grom  |oROUP REF AT 2R
Execute |BOOL BRI
CircMode MC_CIRC_ SZ(CircMode )48
MODE - -
AuxPoint REAL I
EndPoint |REAL KIFm
Path MC_CIRC_ |B8R NN AT
Choice |PATHCHOICE |§Y%t+
. EEIEPBIR AL
Velocity|REAL i
Acceler— REAL BEIUEDPRAL
ation IHRE
VAR INPUT |Deceler- BN PHRAL
ation REAL TRE
Jerk [REAL iéib?ﬂﬁ%q999§§3tii
NOIDIRE
Coord  |MC_COORD_|ZZ1EABIALIRAR :
System |SYSTEM |ACS, MCS, PCS
Buffer |MC BUFFER |33 F@BufferMode
Mode  |MODE N8
Transi- MC_TRAN- =2 FETransi-
. SITION |Z
tionMode VODE tionModef 48
Transition =2 FETransi-
Panmmta“REAL tionMode? 483
Done BOOL DDBERMITTORY
Busy  |BOOL DDEESRHTIE RS R
Active |BOOL ;i;SFBXﬁEEZﬁH@fEEQ
VAR OUTPUT
Command MIWB— TS
Aborted [POOF 1=
Brror  |BOOL iﬁéﬁﬁ&ﬁ%%‘%,trueﬂﬂ
P, false NTCHPE
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SIEREY |2FR KRB R

Axes AXES
VAR IN OUT N AT ZX
- Group GROUP_REF 3 XK

SIFER | 2R el BEE DY
MC SN
ErrorID ERRORCODE LSRN EVE!
THBEREBAEREA

I IDRER <> MTCPBISKIRU B A H#h2E HifTHGER

Baw). EAEXTARITRA NHT,
3.4.5.9.10 MC MoveDirectAbsolute

Instruc—
tions

LD Performance

ST Performance

MC Move
Direct
Absolute

foMC_MoveDirectAbsolute_1

fbMC MoveDirectAbso-—
lute 1(

AxesGroup:=

(* AXES GROUP_REF %),
Execute:=(k BOOL *),
Position:=(* REAL %),
CoordSystem:=

(* MC_COORD SYSTEM *),
BufferMode:=

(s MC BUFFER MODE ),
TransitionMode:=

(% MC TRANSITION MODE %),
TransitionParameter:=
(* REAL %),

Done=> (¢ BOOL ),
Busy=> ( BOOL #),
Active=> (% BOOL ),
CommandAborted=>

(* BOOL *),

Error=> (* BOOL *),
ErrorID=>

(* MC_ERRORCODE %)) ;

Execute |BOOL THBRR

ok -yl El[ENEAE P
frAR FERIE
Coord  MC_COORD_|ZE1EAHMIMIRAR :
System |SYSTEM |ACS, MCS, PCS

VAR INPUT |Buffer |MC BUFFER |Z=3& EBufferMode
Mode  |MODE N

Position|REAL

Transi—MC_TRANiéj%J;@Transi—
tionMode STTTON. tionMode? 48

MODE
Transition =2 FHTransi-
Parameter REAL tionMode/ M8

Done BOOL DEERMI TSN
Busy BOOL BB TIR KRGS R

e |nog [ ROFBRIEEAER
I
var_ourpur| O™ |poor BIRS—THTP
Aborted Ii=
ABESS, truey
N e R O
NG e
ErrorID FRRORCODE IHABIEED
TDEERISE 1568

IWCINBEIR oS R HBE S TR IR IR AR P EVIE B4
XNAUE, MAZSEOT (EBRBREL) FiXBR
&,

3.4.5.9.11 MC MoveDirectRelative
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Instruc—

. LD Performance |ST Performance
tions

fbMC MoveDirectRela-
tive 1(
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Ipstruc— LD Performance |ST Performance SIEZERY [ 2FR ESit (i)
tions . .
Transition REAL 2 2Z F®Transi-
AxesGroup: = Parameter tionMode /48
(% AXES_GROUP_REF %), Done  |BOOL  |DBEERHUTR
Frecute: = BOOL ), Busy  [BOOL  [IDEESRAVTIERER
Distance:=(x REAL ), | ROIBRHHAABE
CoordSystem:= Active [BOOL
A
(3 MC COORD SYSTEM *), VAR OUTPUT | Command SEWBR—HSH
BufferMode:= - BOOL
: Aborted =
* * - N
( MC_BUFFER_MODE *), HANIESS, truely
foMC_MoveDirectAbsolute_1 TransitionMode:= Error BOOL == 1 N =z
MC Move tFE, false NTCHE
' ( MC TRANSITION MODE =), \C
DlreCt Transitionparameter:: EI‘I‘OI‘ID ERIQORCODE iEZﬂE&B%{ﬁEQJ
Relativel: :
Done=> (* BOOL *)’ Djﬁ‘éﬂ%@ﬁﬁﬁﬁﬂ
Busy=> (+ BOOL %), WINgER e S HABMABXIUE, MAZEBUD
Active=> (¢ BOOL #), (EBRBEL) AR, RBIBRTCPN
CommandAborted=> S ES
(+ BOOL *), 3.4.5.9.12 MC MoveLinearAbsolute
Error=> (x BOOL *),
ErrorID=> irilcsn"cl;‘uc— LD Performance |ST Performance
(s MC ERRORCODE %)) ; :
fbMC MoveLinearAbso-—
SBR[ [X® [ma lute_1(
Axes AXES AxesGroup:=
VAR IN OUT - AT EXNZ
N roup  GROUP REF ( AXES GROUP REF %),
Execute |BOOL EFHBRA JVv— Execute:—(#; BOOL *)’)
— Position:=(* REAL *),
. TEEEEE GBI MC_Move ostion
Distance REAL = o Velocity:=(k REAL *),
nAR NIBMIE Linear .
- = Acceleration:=(+ REAL *),
Coord  |MC_COORD_|ZE1EFEIRIRA : Absolute | Decelerat ion:=(k REAL #
VAR INPUT ' ’
_ System |SYSTEM iis‘ MCS. PCS Jerk:= (% REAL #),
Buffer |MC BUFFER i%j@BufferMode CoordSystem:=
Mode MODE T8 (s MC COORD SYSTEM ),
Transi—l\s/l%ggSN_ ZZ F@Transi- BufferMode:=
tionMode VODE tionModes 48 (* MC BUFFER MODE ),
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SIFERL | 2FR et R
Transition REAL =2 FETransi-
Parameter tionMode 148
Done BOOL TNEER I TFERR
Busy  |BOOL IDRESRHVTIE R LS R
. Z=BAFBXVEHBIRE R
Active [BOOL ik
vaR ourpyr|Command—, - [ESRS TP
Aborted =
HEEES o
Error  |BOOL EEH,EWEE? truez_j
NFE, false NTCHFE
MC
B 4| Z /LD
ErrorID | o e oonE LS ERVE!
THRERBAEREA

It IDAER S FEAZA_E M TCPBYSEPRII B B B AL AT
ARPBVEXMBRTIBELMS .

3.4.5.9.13 MC MoveLinearRelative

{Iil(s):ll;uc_ LD Performance |ST Performance
TransitionMode:=
(k MC_TRANSITION MODE %),
TransitionParameter:=
(* REAL *),
Done=> (* BOOL *),
Busy=> (* BOOL *),
Active=> (* BOOL %),
CommandAborted=>
(* BOOL *),
Error=>(* BOOL *),
ErrorID=>
(* MC_ERRORCODE *)) ;
SIEERY |2FR (EE B
Axes AXES
VAR_IN OUT Group GROUP_REF WAL
Execute |BOOL FBRA
. eyl El[ENE SR
Position REAL _ N
trAR TBIMIE
. BN PHERAL
Velocity REAL o
Acceler— REAL EEIRE PR AL
ation RE
Deceler— REAL EEIRE PR AL
VAR _INPUT |ation RE
Jerk  [REAL iﬁﬁb\ﬂﬁqﬂaﬁﬂgﬂtﬁ
NNRE
Coord  |MC_COORD_|SE GV A
System |SYSTEM |ACS. MCS, PCS
Buffer |MC BUFFER |Z%& | EBufferMode
Mode ~ MODE |4
Transi—-MC TRAN- 2 2= L ETransi-
tionMode ﬁégéON’ tionModes 48

Ipstruc— LD Performance |ST Performance
tions
fbMC MoveLinearRela-
tive 1(
AxesGroup:=
(* AXES GROUP REF =),
Execute:=(k BOOL *),
fbMC_MoveLinearRelative_1 Di Stance = (* REAL *> ’
Y€ Move Ve1001tyi=(* REAL *),
y | Acceleration:=(* REAL %),
near | - | Deceleration:= (¢ REAL ),
Relative

Jerk:=(* REAL %),
CoordSystem:=

(* MC COORD SYSTEM ),
BufferMode:=

(* MC BUFFER MODE ),
TransitionMode:=

(% MC TRANSITION MODE ),
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SIFNZERY | 2FR ey BN
Done BOOL BRI TeRY
Busy BOOL DEERATIRR SR
Active  |BOOL FHOAPBIVIAIAB IR
AR
VAR output|Command | - [ERRA T ED D
Aborted =
HENESS, truey
F BOOL
rror BOOL e ol sy
MC
. i = /1N 0
ErrorID ERRORCODE A TEAD

DIREIRIERIREA
I INBERE S TEHIZE = M TCPEISERR B B8 B AL IR
APEE N B TIBIEL ST,

MC GroupContinue

MC GroupDisable

MC GroupEnable

MC GroupHalt

MC_GroupStop

MC_GroupHome

MC_Groupinterrupt

MC MoveCircularAbsolute

MC MoveCircularRelative

MC MoveDirectAbsolute

MC MoveDirectRelative

MC MoveLinearAbsolute

MC MoveLinearRelative

i?zﬁguc— LD Performance |ST Performance
TransitionParameter:=
(* REAL %),
Done=> ( BOOL *),
Busy=> (* BOOL %),
Active=> (x BOOL *),
CommandAborted=>
(* BOOL *),
Error=> (* BOOL *),
ErrorID=>
(* MC_ERRORCODE *)) ;
SIEIERY |2FR RE A
Axes AXES .
VAR IN OUT Group GROUP_REF AL
Execute |BOOL AR A
Distance |REAL éﬁ%g@ﬁbﬁe_’ﬂqu%
AR NERUE
Velocity REAL BRI RHIBAL
RE
Acceler- REAL BN IZ PR ALk
ation RE
Deceler— REAL BENIEPOIGR AL
ation RIRE
VRN ork |, | BENIEDEIBAL
NILRE
Coord  |MC COORD |ZZE)1ERBVARIRA
System |SYSTEM |ACS, MCS. PCS
Buffer |MC BUFFER | =& FEBufferMode
Mode  |MODE |48
Transi- I\é[(ljfrlrgﬁN_ =2 F®Transi-
tionMode \ODE tionMode 48
TransitionREAL %}%J:@Transi—
Parameter tionMode 48
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3.5 EtherCAT

3.5.1 Definitions (JEW)

ZEN KB ZEtherCATEMEAINEN, &
/WA, 5K,

3.5. 1.1 Enumerations (1Z5)
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ECATDCSTATE

ECATERROR

R =]

D

ECAT DCSTATE IDLE |0

PSS MNPTEIRIT,

ECAT_DCSTATE_SYN-
CHRONIZING

FRWPIEERITILMEN
SNRBED

ECAT DCSTATE WAIT-
ING_START_TIME

EXTRSSNRSALZ
5, IVRZEHFSTART TIME, 1X
RMREFHRNT 1/0 B
N E]

ECAT_DCSTATE _COM-
PENSATING

WREFHPEMNR SO
@, FHBAESTART TIMEZ
&, BALRE, XRKE
FAHLIEERRERIRMIRSHY
P

ECAT STATE NOT SYN
CHRONTZED

WRBTIREEZNFPR
FEE)H MBS SR, DU ALK
&, PrBEEXBIMNIRS R
ASAFE_ OPIATR

ECATERROR

SR B |t

ECAT ERROR KE00000 X
N - TR

ERROR_OK

ECAT ERROR KE10000
FRAME CORRUPTED

10000 | PAAIMRIRER

ECAT_ERROR _KE10001
MASTER NETWORK CHECK

10001 | EUSHNEINLS 75

ECAT ERROR KE10002
FRAME CORRUPTED_WCK

10002

MURIR, TAF T AIESWKC

Hy O
glx

ECAT_ERROR_KE10003
REGISTER ACCESS

10003 | & 158315120

ECAT_ERROR_KE10004
SLAVE_NOT_FOUND

10004 | L EXYNBIMIGHRILE!

ECAT_ERROR_KE10005_
CONFIG_FILE NOT _FOUND

10005 | BB MR IE]
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2R & |t
ECAT ERROR KE10006

- - ~ 110006 RATEEIR
CONFIG FILE PARSE BCESAHRRATENR
ECAT ERROR KE10007

- - = 110007 | SRZEEVFISDOIE &
SDO RESPONSE AIRERESDOARE
ECAT ERROR KE10008

- - ~ 110008 i
INTERNAL PIBBEBIR
ECAT ERROR KE10009

- - ~ 110009 | SDOPYEREEIL
SDO_INTERNAL PIBBEBIR
ECAT ERROR KE10010

- - ~ 110010 |SDOB A\ FEK
SDO_WRITE SABIR
ECAT ERROR KE10011

- - = 110011 |SDOBEA\EEL
SDO_WRITE SABIR
ECAT ERROR KE10012

- - ~ 110012 | 33FEVESDOIE A
SDO RESPONSE AIREREISDOVIR
ECAT ERROR KE10013

- - ~ 110013 [£2UPDO o
PDO_RX MAPPING EUIPDOBRETENR
ECAT ERROR KE10014

- - ~ 110014 | &3¥#PDO o
PDO_TX MAPPING AORPDORREIEBIR
ECAT ERROR KE10015 L0015 ZUITPDOMRES XY SR ¥ 2
PDO RX MAPPING CNT BEER
ECAT ERROR KE10016 L0016 RIXPDOBREY Y R A S
PDO TX MAPPING CNT fCEEIR
ECAT ERROR KE10017 L0017 5B BRAELEPDO
PDO ASSTGN SMANAG MY
ECAT ERROR KE10018 L0018 [B)45 B TR 20 5T PDOKY
PDO CNT SMANAG SIREELW
ECAT ERROR KE10019

- - ~ 110019 |SDOB A\ FEIR
SDO_WRITE SABIR
ECAT ERROR KE10020

- - ~ 110020 | MISIRTSE
SLAVE_ STATE CHANGE MIBIRE TR
ECAT ERROR KE10021

- - = 110021 |EoRgELIMAC )
EOE VIRTUAL MAC OERENACKBAEAR I ED
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ECATERROR

ECATERROR
2R &
ECAT ERROR KE10038

_ p— — g M\ *;:FU
WATLEOX_ UNKNOWN 10038 | BRFER AN ZEHY
ECAT ERROR KE10039
e - - ~ 110039 | 1SZEESMACHBIF S
ECAT ERROR KE10040

- - - 4 0
JOTN MULTICAST 10040 | N0\ BB
ECAT ERROR KE10041

- — - YR 4 A
NET. TFACE 10041 |FTHFMZE LMW
ECAT ERROR KE10042 L0042 S o b = ol s BT
NET GLB STAT L S IV
ECAT ERROR KE10043 L0043 FIsRBH e SR
MASTER INITCMD N
ECAT ERROR KE10044 - .

- - ~ 10044 | FEISWEFEEIEEEAMN

MASTER ACYCLIC

ECAT ERROR _KE10045

2FR B R
ECAT ERROR KE10022 L0022 EoEZ At &S B T4
EOE_INITCMD M
ECAT ERROR KE10023 L0023 FoRiS S TPAOMACHRHFAE
EOE TP MAC M
ECAT ERROR KE10024

- - - EoES¥ T2
EOE. PARAMS 10024 |EocEZ#ECETHIR
ECAT FRROR KE10025

- N - FoF —4
BOB. MISS, PREVE 10025 |EoEfRS F— IR
ECAT ERROR KE10026 10026 EoEDHKEBEHTZAN
FOE FRAGMENT LEN =
ECAT ERROR KE10027

- - - FoF el
EOE, UNKNOWN 10027 | FoRRANHRILRAL
ECAT ERROR KE10028

- - - FoBR7E
EOE CHANGE STATE 10028 | BoRAREIERAI
ECAT ERROR KE10029

- N - FoRiBI=B
FOE. TIMEOUT 10029 |FoEX@=#80Y
ECAT ERROR KE10030

- N - FoRiBI=BH
FOB TIMBOUT 10030 |FoE3@=H80Y
ECAT ERROR KE10031

- n = 110031 |FoRfB I S48
FOE, SEQUENCE OPFPIISEIR
ECAT ERROR KE10032

- - - FoR@ARsER
FOE, GENERAL 10032 | FoR3BF3EIR
ECAT ERROR KE10033

- - - FoR TR /ER
FOE_OPCODE 10033 | FoRTRAURAFES
ECAT ERROR KE10034

- N - FoEJ&{=HBH
FOE._TIMEOUT 10034 | FoP (S EEY
ECAT FRROR KE10035

- — - SINEH O
INTERVAL 10035 | AELEBIR
ECAT ERROR KE10036
SSC - N ~ 10036 |SSCECEE A\TEIR
ECAT ERROR KE10037 L0037 LI DEEN B
MATLBOX REPLY 2
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REGISTER ACCESS 10045 | ZFF 8317105
ECAT ERROR KE10046 L0046 E L E Sk
MASTER WKC WKCIHEUAILED
ECAT ERROR KE10047

- - - ] TN Ea
VASTER PROP DELAY 10047 | FIHEBLENTERR
ECAT ERROR KE10048

| 8 3 s
REGISTER ACCESS 10048 | &5 28101
ECAT ERROR KE10049 00 DR &%
MASTER DC_DELAY M, MBECEEIR
ECAT ERROR KE10050 L0050 TUSMNIGEEER S
MASTER PROP DELAYS BR
ECAT ERROR KE10051 001 TUSMNIGEEER e
MASTER PROP DELAYS Ha
ECAT ERROR KE10052 L0052 TS MIGEIRSERtE
MASTER PROP DELAYS zay=)
ECAT ERROR KE10053 L
REGISTER ACCESS 10053 | B{583171a15 W
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ECATERROR

2R &
ECAT ERROR KE10054

- - ~ 10054 | Z32R1719)50
REGISTER ACCESS ST EIIAAN
ECAT ERROR KE10055

- - ~ 10055 | Z132R171a)50
REGISTER ACCESS SEEMIRIEM
ECAT ERROR KE10056

- - — 110056 | SR04
REGISTER ACCESS SHEEMIRIEM
ECAT ERROR KE10057

- - ~ 110057 | SR a5
REGISTER ACCESS SEEBNIEM
ECAT ERROR KE10058 10058 BT AEF EAMSIY
NET SYNC ACYCLIC L2085 N[=1ra7
ECAT ERROR KE10059

- - ~ 110059 |2 EIES)
REGISTER ACCESS S8R
ECAT ERROR KE10060 10060 F U5 FEREEN6AN Y
MASTER CLOCK 64 R
ECAT ERROR KE10061

- - — 10061 | EATRIRRT
RESET COUNT SNDRERI TR
ECAT ERROR KE10062 L0062 FISHBH TSRS
MASTER INITCMD KRS
ECAT ERROR KE10063 10063 FIGKNE MIEKER
MASTER SLAVES COUNT VLR
ECAT ERROR KE10064

- - ~ 110064 | TR FIMIG F RS
SLAVE PARENT ToESEINIG_ERD
ECAT ERROR KE10065 L0065 MNisiROFFB, 1B
SLAVE _PORT RNEWER1ZIRO
ECAT ERROR KE10067 L0067 FIHFEH T SIRE0S
MASTER INTTCMD N
ECAT ERROR KE10068 10068 FIHFEH T SIREN
MASTER INTTCMD e
ECAT ERROR KE10069

- - ~ 110069 | MilIEL
SLAVE MISSING MIBEPEERSK
ECAT ERROR KE10070

- - ~ 110070 A0
FILE TRANF ACCESS NAFERITIDEBIR
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ECATERROR
2FR B AR
FCAT FRROR KE10071

- - ~ 110071 | RELIR
INTERNAL PIBBESIR
FCAT FRROR KE10072 L0079 1B MIGIRE [EIEH N
SLAVE MISSING ERROR =55
ECAT ERROR KE10073 10073 MISHFEIZE G S KE
SLAVE_LEN =4
ECAT ERROR KE10074

- N ~ 110074 | \i5ERT
SLAVE, RESET MIBEAIKIR
ECAT ERROR KE10075 L0075 NIt EFEA DRI
SLAVE DC EREHA
ECAT ERROR KE10077

- - = 110077 o
INTERNAL PIBBEEIR
ECAT ERROR KE10078

- - ~ 110078 | RURELIR
INTERNAL PIBREBIR
FCAT FRROR KE10079

- - ~ 110079 | RERELIR
INTERNAL PIBREBIR
FCAT FRROR KE10080

- - ~ 110080 | RURELIR
INTERNAL PIBREBIR
FCAT FRROR KE10081
woveLie ~ 10081 [ EFRINRHEBEAIRL
FCAT FRROR KE10082

- N ~ 110082 | MilsXEAR
SLAVE_COUNT MNIEEIEANITE
FCAT FRROR KE10083 10083 BT MIEEoRIR S & 1%
EOE OVER EOE EoER ST 5
ECAT ERROR KE10084 L0081 FUIOBAENAINTNME
MASTER DC SYNCM FEFELELS
ECAT ERROR KE10085

- - ~ 110085 e
INTERNAL PIBBESIR
ECAT ERROR KE19999

- - ~ 119999 e
INTERNAL PIBBESIR
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ECATEVENTID

ECATINITERRORCODE

R B

i

ECAT_EVENT NONE 0

Vi an

ECAT_EVENT ERROR

fu—

MG EIL IR BH

N}

ECAT_EVENT EMERGENCY

CoEMNIG™ A4 R RSB

ECAT _EVENT NODESTA- 5
TUSCHANGED

MIPRTRE AR

ECAT_EVENT DCSTATUS- 4

FIGHERIR DI

CHANGED RSN R A

ECAT EVENT NET-|_ |MBEB, BTFMTEH

WORKRECOVERY (ExaalyyS]

ECAT_EVENT_NET—6 B NIHESHNGITIR

WORKRESYNC IR A

ECAT_EVENT_SLAVERE-| B MIEEZH NG TR

SYNC OTARA
ECATINITERRORCODE

271 =R

ECAT INITERR OK 0 |FHR

ECAT_INITERR DISABLED

500|EtherCATIHREC A

ECAT INITERR SYS

501| ABBALEIR

ECAT _INITERR XML

502 | XMLIZ{HEEATH ER LS

ECAT_INITERR EMPTYCFG

503| FCE RS

ECAT_INITERR OUTOFMEMORY

504| ATEHER

2R B |fBh
ECAT INITERR TOOMANY- -5 BHEATEHNER
VARTABLES el
EEQTTI;DINITERR_DC_UNSUP 16| KSR A TR D
E;:éLTE_NINITERR_WRONGAR 517 | Mea K e
ECAT INITERR CONFIG _
CORRUPTED 518 |BeE SRR
ECAT INITERR WRONG INTF “19 DA O R BRI
CHECK KW

ECATSTATE
SR (EREEDYN
ECAT_STATE_UNKNOWN 0 | RIS
ECAT STATE INIT 1 | DBHIRES
ECAT STATE PREOP 2 |FUTTRTE
ECAT STATE BOOT 3 |BWIRES
ECAT STATE SAFEOP 4 | BRTITRTS
ECAT STATE OP 8 BT
ECAT STATE STOPPED 254 (B FIRTS
ECAT STATE FATAL 255 | B SIS IR TS

ECAT_INITERR_FILE

505 1SZERIY R A1/ 0F81R

3.5.1.2 Structures (Z5¥3{K)

ECAT _INITERR NO_CONFIG

506 ioE P AZLE

ECATDCSTATUSEVENT

ECAT INTTERR NO_ENTNAME

507 | JTGENI 2R

SR

eSS

ECAT INTTERR NO DBTYPE

508 | TLHHERAEHY

event id |SINT

HEGRE: 4 XM DCRTEHSEH

ECAT INITERR NO_DBNUM

509 TTHHBRARS |

ecat_chn |USINT | ZFU5@E, ATZEINRE

ECAT INITERR NO DBOFF

510 THIERIRISE

ECAT INTTERR NO BITLEN

SULTRMIKE

ECAT INITERR NO_DBBYTEOFF

512| R/ D iR E

ECAT_INTTERR_DBMAPDBTYPEINV

513 | FoA BT/ 0BREY

ECAT_INITERR_ENIVARINV

EEENL 8 SENII

Mxme

from USINT | Z BUBDIRTS

to USINT | HEATS
ECATEMCYEVENT

SR il BEP7Y Y

event id |SINT

HEEE: 2, NNEARSH

ecat_chn |USINT | EU5EB, BFZFIORES
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ECATEMCYEVENT

BIR it EEED%

node UINT REBHEINIEYIRIIE

emcyCode |UINT CoE X248

emcyReg |USINT CoE B25H5iB8

ARRAY[0. . 4] |,

emcyData OF USINT KRBHEE
ECATERROREVENT

B i B

event_id |SINT HIEEE: 1, WNEBRSBH

ecat_chn |USINT FinBE, AFZEIHNE

ode UINT RESHEBNIEIRBIE, &

BIEKBFIE, ZSERENO

errorCode | ECATERROR | £12443

iP1 DINT BIRBNRESH

iP2 DINT HRABNNESH

iP3 DINT BIRBRESH
ECATMASTERSTATUS

2R ESiU P Y
FIGHRABH I RVER GRS

error_code|INT

(33 ECATINITERRORCODE #Z%)

ecat_enable

EtherCAT #E2EBH

HIBLIROBA . BIENR 51

data exch BOOL X PLC ZETHBWMEN. %
enable IheENTE, BIERECENR, M
BN TIRIL
e PPN
chn USINT %ﬁg’%g?@z% " Fehertat
eni_ok  [BOOL |ENT 742 ARDISEEF AT
ol ok IBooL BEWNIEED XML XXHEaL)
- RERFHENT
init_ok  |BOOL | EUSHAIBH EAINTER
num_slaves|UINT |2ENXBIMIGESE
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ECATMASTERSTATUS
BFR ESiTRpY Y
dc sync e
UINT | 3R zB Ep[E5 FEuaav4I8Mbit
master
Cotar PO e
net_sta STATE BIMIZIATS
target . |ECAT-| EUANFTE MIHIRENEIRAS
net_stat |STATE| (TG MNIGRSEIRR)
RCAT FIHSRBFIHNETRE ((XE
q |B DC B . FismkhF
c stat |DC N
STATE 3-COMPENSATING MRS, MIGA8E
i )\ SAFEOP/OP JAZS:
AN (DC) SBRHE/DES
use_dc BOOL N
15— MM
EtherCAT i NBIMARA (B
drives PLC) 1IRMHFNT, XXIFHRNHE—
Clock BOOL | TMILBEIFRER, RNELIE
TR EtherCAT #OJRERELEE
BHELENBGD
num_slaves E@IB e ERECEBIMIG
UINT =
cfg S
num_pdo_tx|UDINT|&J% PDO &
num pdo_rx |[UDINT| 3N PDO %48
EtherCAT WS IERIGITLHBIR:
network_ok|BOOL |PTBMMIGIIEIAE] 0P MR &R
TR, ZIEBERTRN false
network
) BOOL |EtherCAT ML IEFAEBTHE
starting
num_frame o
o ULINT| RIZBI=MIER
f' s
A INT| R R R BRI
tx cyclic
f' NN
T L INT| R A0 IE R
tx_acyclic
num_frame rx [ULINT| 52U BV SAMRES
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ECATMASTERSTATUS

SR

B4

num_frame

rx _cyclic

~|ULINT| 2N BE HRIEMEL

num_frame

rx_acyclic

~|ULINT| B2 BV HRIE MR

num frame

lost

ULINT| EELBY ML

num frame

lost cyclic

ULINT| FE580E HRMEmREL

num frame

lost_acyclic

~[ULINT | REBY3E B EAME ML

ECATNETWORKRECOVERYEVENT

2R ESiUprY Y
event_id [SINT |EE@E: 8, XUNMLINE B4
ecat_chn |USINT| Fim@E, BF2FIHRS
ECATNODESTATUSEVENT
2R ESiUprEY Y
event id [SINT HEGE: 3, XYNMITRESEN
S
ecat_chn [USINT| FU5@8, AT2ZFIORE
node UINT | RHESHAHBIMISYIEBIIE
from UINT | ZBIBDIRTS
to UINT | LEPRTS
ECATRESYNCINFO
2R e}
event id ISINT HIEQN 6 3% 7: DRIXIRNLE/
- EJ&XMJ:S&%&/\UTJKM
ecat_chn |USINT| Figi@B, ATFXZFI61RE
node UINT | R HSEHEHBMISYIIEBIE
< mster oo | TRUE %/ﬁﬂ[ﬂ%ﬁifﬁ@*ﬁ%#
- FALSE RNNMIGEFRIT S
ready_to_ BOOL FALSE %ﬁ‘\@&ﬁﬂ%ﬂ)ﬂﬂﬁiﬁ)\ﬁf?
start IRSBIEER
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ECATSLAVEMONITOR
DR Eei| EEEDUN
idx UINT US55, BT axZhr
requested BYMIIG
& idx requested BYEHT
¥, ZFERS5HEMSBG,
idx actual |UINT WIEXIR BVIRS SR &
idx requested LR, NHZZ
E¥EN 65535
ECATSLAVE-|idx_actual X¥RZMIGEIZHE]
status
STATUS Rz
ECATSLAVESTATUS
B it B4y
ofg BOOL 2iE: N2ERPEY5s
Hao<
connected |[BOOL ST EVIEBEEES
YPIBIBIE, EBBEISFRIADESK
address UINT BRRE
state ECATSTATE | NI SBDIATS
error cnt |UDINT FOMEBVEIRREL
[TAID; NLEBHENE 8§
vendor id |UDINT ID” 8 “WBLIZENRFIE R IY
B
FEE; XUBAE NE™
product . . .
ol UDINT GUES" 30 W LRENR RIS
2 NBEW
evision BIIS; NEBE KEEI]
vber | UPINT S BLRFERAIER N
B
corinl FIIS; X F‘ﬂﬂ“*&éfﬂ
e |UDINT SR WBRZENRBIER N
B
lastEmer- N
gencyCode |VINT RE—RERBHT
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ECATSLAVESTATUS

BFR et DY
lastEmer-

USINT RE—REBRBUHT SR
gencyReg
lastEmer- ARRAY[O..4]II

o ,

gencyData | OF USINT AT
index UINT ERNBPENIE
name STRING[ 32 ]| MUGFR
lastError NN

UINT RE—RBIRE
Code
lastError - .
Res USINT REe—REIRT 58
lastError  |ARRAY[0.. 4] . .0p0re
Data OF USINT | DR e
AlStatuscode | UINT AlStatusCode 522

3.5.2 Master control functions (EUHIZEHITIEE)
XM HERTNZFIONEGRY, 8 FHHE
I, B, 581

3.5.2.1 sysECAT Recovery

IREEtherCATIIES, X —NIFPEERZE, LU
FOESPIER. BZREAEB/INEAE, WS
HINFEMR.

SR 2R A R
VAR_INPUT dummy ~|UINT LS
IROHEZERY (i)

BOOL TRUE: AR  FALSE: M

3.5.2.3 sysECAT StopMaster

DDREREA -

B FABITHEther CATE U, X —TIFFHER
#, YUEETESPIBR.

SIBpER BIR e (i)

VAR INPUT dummy |UINT LS
IROHEEA ik

BOOL TRUE: XL FALSE: M

SRR SR eIl iR

VAR TNPUT dummy | UINT SEE
ROHERR R

BOOL TRUE: AR FALSE: 260

3.5.2.2 sysECAT StartMaster
TDEEfEIA -
BE— 1N 2EEBEtherCATF IS, XE2—NIEMEE
RE, FJUEETESPER.
IROMEZEL: BOOL
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3.5.3 Master diagnostic functions (FIGIZKTINAEE)
3.5.3.1 sysECAT GetSlaveCfgByAddress

DDRefEAR :

It 6 250 (038 1 D IR B I 1 B BY MR B AEECAT-
SLAVESTATUSZSHIRDHY ‘cfe’ T, XZ—TIFM
ERHY, JUAHTESPEE.

SIRZEAR BHR et L%

VAR INPUT  |address |UINT MUGYDIBIBIE

ROMERA  (fEd

TRUE: 2EcE, MbSEWFTEHG

BOOL WHS  FALSE: W

3.5.3.2 sysECAT GetSlaveCfgByIndex
DDREREA -
ZREHR ORI P I E RS LR MU BIECAT-
SLAVESTATUSZSFIA DY ‘cfe’ T, XZ2—TIEMHA
2R, JUATTESPER.
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SIFRR SR E3id DU

VAR _INPUT  |index UINT MIERS]

ROMERE [ #d

TRUE: 2EE, Ms2EINFTEHG

BOOL
o< FALSE: KK

3.5.3.3 sysECAT GetSlaveDiagByAddress
DIRefEA -

Z R AR O)E I PRI R B MRS XY HIECAT -
SLAVESTATUS Z5i3{RBV#EE. XB —TIFHER
H, JUEETESDIER. TRIROEINEE
HRERE

SRR 2R el BN
VAR INPUT  |address |UINT MIEYIIBIIIE

ROEZRR  |(#R
@ECATSLAVE- | BR[O — AU JY@ECATSLAVESTA-
STATUS TUSEYIE, SREEEEENIRTNULL

3.5.3.4 sysECAT GetSlaveDiagByIndex

DIgefEd -

% bR AR [0 PN 48 P 421 B 7R 51158 1E B9 M UG XY Nz 69
ECATSLAVESTATUSGS1{AYIE . X2 — T IFFHZER
H, TUEETESDPIER. TRROXETNEE
HREARE

3.5.3.5 sysECAT GetSlavePdoVarByAddress

THEEHA :

ZRELEII M IGHEIER EIPDORRET BYZE E3hiE
SIFIERL | 2FR XA AR

VAR INPUT |slave address |UINT | MG EBHEIE
VAR INPUT |index UINT |RV&RRS|
VAR INPUT |[sindex USINT | V&S5 ZR3|

IROEER | #ik

RO—MERERBVIBE, ZIEH
PVOID E BN IO PR IS8 89,
EHBNIREINULL,

SIBIRE! 3R 3t D)

VAR_INPUT index UINT MIGZRS|

ROERE [ #d

@ECATSLAVE- | PIRE—NZERIS@ECATSLAVESTA-
STATUS TUSBYE, ZHEHTBRNIROINULL
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3.5.3.6 sysECAT GetSlavePdoVarByIndex

TDBEfEAR :
ZREBEI MIGARS IR OPDOMLET VLS S 3thilE
SIERL | 2FR il TV

VAR INPUT |slave index |UINT | MIGZRS|
VAR INPUT |index UINT |VERRS|
VAR INPUT |sindex USINT | VR SRS

IROEER | #if

RO—MERERBVIBE, ZIEH
PVOID EBMNIE PR TS89 89,
EHBRNIROINULL,

3.5.3.7 sysECAT GetSlavePresByAddress
DDREREA -

It R 20K [O) 18 1 D IR e HE R B MR B EECAT -
SLAVESTATUSZSFIURDDHY ‘connected 2K, X2—
TIFFEZERY, JUEETESPIER.

SRR B il iR
VAR INPUT |address |UINT MIUGYDIR BT
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ROMERR [ #d

TRUE : #3275 #2010  FALSE:¥I8%

BOOL B

3.5.3.8 sysECAT GetSlavePresByIndex

DDREfEA -

I bR FOR O] 25 P i I & R S e R B M UG AT XY 7
BYECATSLAVESTATUSZSHIHAPH] ‘connected’ FEo
XR—TIFFEZERE, JUEEAESPIER,

SIFERY 2R i R
VAR INPUT  |index UINT MIERS|

ROMEXER #d
TRUE: ¥JIB3&E#2ANT)  FALSE: #7385
B

BOOL

3.5.3.9 sysECAT GetSlaveStateByAddress
TDEET®IA -

It R 250 [0 38 1 P IR B I 1S R B MR B BIECAT-
SLAVESTATUSZSHRACPED ‘state’ TR, X2 — ]I
FEEERE, DL TESPIER.

SIFERL | 2AR KA i

VAR INPUT |address |UINT MIUGYDIEhIE
ROEXER i
ECATSTATE IROWELIRE, REMTIRES

3.5.3.10 sysECAT GetSlaveStateByIndex
TDRERA :

LR EHR DR ES Imi iI EZR S TR B MU BIECAT-
SLAVESTATUSESHA DR ‘state’ 2, X2—"IE
FEEERE, DU TES PR

ROEXRE |[#d

ECATSTATE  IREWERESE, RMMIDRATS

SIFER | 2R et ik

VAR INPUT |index UINT MIERS]
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3.5.4 SDO function blocks

3.5.4.1 sysECAT Sdo Read

TDREfA :

ZIDBER O A2 FFCoE N BIMIR B P IstEIV R
B, ZRBEASPOMS, BEAEMNENESDIE
A, BIUMNEEEFZHBHLBAESPIEA. X
XRNRKE/NTFT4FED. XZ—THEDRE
®R, ERMTEIROLSR.

SIER | 2FR XA AR

VAR INPUT |slave address |UINT | MUG¥pI83BiIE
VAR INPUT |index UINT |VZRZRS|
VAR INPUT |sindex USINT | V&R 523
VAR INPUT |lenght UDINT |V KE
VAR OUTPUT|value DINT |12ERBYE
VAR _OUTPUT| errorCode DINT |£EiR%G

VAR OUTPUT | result BOOL i?ﬁm RAE

3.5.4.2 sysECAT Sdo Read2
THRERHIA -
ZINEER T AT FFCoENIN A MIR R PSR
B, ZRBEMESI0e<, BT URETESRBE,
BNEAREEDN, HATRKEHTNT. NXF
WREKE/NTFEFHETAZTD. DT PRM, BT
BRBICZTINEER, HEBEESHNERIENLD
BAEN). BEZEN EHERTELIBIFFIE. £
BRESEAD, DWIRFFenable TERTFEIER
S, BREREBSR. ARTEEPENINERSE
(B1EfBEE) BV EOEID TR,
RIBZN : [RERSIZ R doneSerrorEEIRE N
true, YAAZE L lenableTmE Nralsel@AILINAELR
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SRR |2FR XA |HR 3.5.4.4 sysECAT Sdo Write2

VAR INPUT slave UINT | st THEEHA -

N address ZINRER O T2 K CoE N BY MR & DB SDO
VAR _INPUT |index |UINT |95 HOEANRE. COMURETESER, BT
VAR INPUT |sindex |USINT |WW&3S-ZR3| AZBFEEY, FAWERERHFITHT. NEENRK
VAR_INPUT |length |USINT |[XVSEKE (1-4) ENFEF4TD. T2 TR6. BABER LA
VAR _INPUT |enable |BOOL | FFHB{EAE 2 TR, HEBEESHNERERPBRE
VAR OUTPUT|active |BOOL |f§& SDO khERch . BEELEN EHABREMIEFIE. cnableTE
VAR OUTPUT|done  |BOOL |IhAELRARMBTEAR VI BRGEEVERPREBIERS, BERIRIES
VAR OUTPUT|error | BooL SSAREY, REBIRNIY Ro ENTIRPENINERSE (BIEHER) B

B TRUE TEDTH. VI : KESIZKdoned error
VAR OUTPUT|value |DINT |iZER@YE TE2IRE Ntrue. AAZLlenableTE NfalselfH

rror %‘a*i%ﬁ% (e}fror=TRUE ZINEER,
VAR OUTPUT Code|PINT Hiﬁﬁ& FIBEZWI) T RE e
RERR1R3) slave
VAR INPUT ~ |UINT | \UG#PIESBIE

address
VAR INPUT |index |UINT |XY¥&ZS|

VAR INPUT |sindex |USINT |X¥&3Z&5|

VAR INPUT |value |DINT |&ZEAHE
VAR INPUT |length |USINT |QW&EKE (1-4)
VAR INPUT |enable |BOOL | FHA{EEE
VAR OUTPUT|active |BOOL |fF& SDO QAP

3.5.4.3 sysECAT Sdo Write

DDBetaA -

ZINEER O A TS 5 CoE MBI MIR E PIBIISDO
NOBEANRE. EAENERESDTIAR, BT
DMNEEESHEBHLOBESPER. NEZFKE
INFETAFTDHNR. XZ—THEEDRER, X

MTEROSR,
— o 5 i VAR OUTPUT | done BOOL |THEEHRAMNBTEAY
i ESidl / it 5 = > HE ST Y|
v, =R
slave VAR OUTPUT|error | BOOL TR, RETRUN
VAR INPUT tdress | VINT ISP HBIE TRUE
é ress error 1209 (error=TRUE
VAR INPUT |index |UINT |RYSFRS)| VAR OUTPUT| ., |DINT |BYERL, WIESMINA
VAR _INPUT |sindex |USINT |R4Z3%3)| o $Ri%68)
VAR INPUT |lenght |UDINT |QW&KE
VAR INPUT |value |DINT |ZFBAHNE THIRS
error . . N = 5%
VAR OUTPUT DINT |[fiRE3(I¥IBEZSMREA) —
Code . - 0 RATANID
VAR OUTPUT|result |BOOL |EAAKINEYFY TRUE < 0RTABBEIR

-1 NBRR
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HBixts

=]

(i)

iRt

-520

FIGKRBRARKEELE

=} R

-521

MIGABAERAREE

0x08000021 | NIBIFHIBIE, ToRNIDEIE

-522

RENELN

0x08000022 | HENFBNRE N AXEEIE

-523

R

0x08000023 | VR H DK FNZITIS

—-524

SHTH

>0RDNGEIR (R BERENXEIRD)

0x05030000

BNFNIREM

0x05040000

SDO JBISHBEY

3.5.5 Vars (EtherCATEDINEBEE)
U TNEZEREtherCATEPHLBLE, REER
EFPOUUERARAXLETE, ARNED, B

0x05040001

KRR SRR

MIGEPIRTS

0x05040005

REAE

LEBR

TEXA

IR

0x06010000

AN ZRHBHITHI

0x06010001

KRIFNE, XIEA

0x06010002

RENR, NIFZE

sysECATDCSta—
tusChangedE-

vent

ECATDCSTA-
TUSEVENT

FIGREH R E
t, SOMAED
BlEZIEPS

0x06010003

SRS| 0 3F 0, TEBEAZNR

0x06010004

ZNERAFF TR NIRRT

sysECATEmc—
yEvent

ECATEMC-
YEVENT

CoE MIGAIXBYER
HARSH

0x06020000

XNEAMEE

0x06040041

SYRIGEMRESE] PDO

sysECATError—

Event

ECATERROR—
EVENT

EtherCAT @24k L6
MRBEFT RS

0x06040042

BRETIVR K EHBE PDO R

0x06040043

SUARS

sysECATEven—
t1d

ECATEVENTID

RIIRESHE 1D

0x06040047

REARS

0x06060000

terrore

sysEcatMas-—

terStatus

ECATMASTER-
STATUS

EtherCAT ZEugFIM

R 2 A
NS0

0x06070010

SHKEBIR

0x06070012

SEHEEIK

sysECATNetwork

RecoveryEvent

ECATNETWORK—
RECOVERYEVENT

o £ 11k 2 89 B 37 5B
*

0x06070013

SEEIEIR

0x06090011

SRSl (XB) A 5&

0x06090030

HEBLTH

sysECATNodeS—
tatusChanged
Event

ECATNODES—-
TATUSEVENT

MUGIR T BY BR # Z2
t

0x06090031

HEIX

0x06090032

FEI/N

sysECATResync
Info

ECATRESYN—
CINFO

SEFHELEI

0x06090033

KOMBRIMRTIZER (0xF030) SECE
BRIRFRRDIZER  (0xF050) ANILHED

0x06090036

e/ \FH/INERT

0x08000000

BARANEIR

0x08000020

BETEZEHE AN

sysEcatSlave—

Monitor
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ECATSLAVE—-
MONITOR

RN GIEFRPED
ERMIGERTERTS,
BIYAE idx request—
ed ZEEAMNIGR
SI(MBDPM 0 FF
98) 1R IR A MG
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3. 6 ModbusRTU

3.6.1 Definitions
3.6.1.1 Structures (Z513{K)

MbInpOutCmdStruct
B il B0\
StartupCmd |MbInpOutCmdMode | BEhee<S
CurrentCmd |MbInpOutCmdMode | HF[gnS
FnzRead INT AT ISREREITNRE R
FnzWrite  |INT BTFSABDIEER
Flags DWORD N EBFR L
PValue DWORD ZRIEE
Reserved DWORD ne8, HEsFEs
ImageRead |LWORD 1ZENAR {2
TmageWrite |LWORD SPNITES
MbMRtuNetList
2R il PP
Modbus Fif RTU @18,
chn USINT B sysMbMRtu OpenChn
REDR O]
adr USINT Modbus MUGHEHE
ot BOOL Modbus  Mus 70 E
MALR D 7=
pres BOOL Modbus MIUSFEZ,
active BOOL Modbus MIGE@E P
swapWordsMode | USINT SRS T,
numParam\sg UINT MIESEH B R A
nunQueuedMsg | UINT RENNITES B
minPollingTime | UINT &/\®NE ()
status MbStatus Modbus TGRS, Z
Z MbStatus Mz
error MbError Modbus \IGERHTEHIR,
Z=ZZ MbError Wz

MbMRtuNetList
SR E il iR
slaveExcep- T
. UINT MIEF BRI
tionCount
slaveMessage— NN
UINT MIGHER TR
Count
slaveNoRespon— N .
UINT MIGTCIRR T+47
seCount
slaveNoAck— N ppen s
c UINT MISTCRNE TR
ount
slaveBusyCount | UINT MIGIT T
slaveChrOvr- b e | a ] s
UINT MIEZ R R T8
Count
maxRetries UINT BRASEIHRE
disableWrite |BOOL BHSE AN TRUE
reserved USINT ¥neg
MbMRtuStatus
SR il R
cfg BOOL Modbus FIHEHCE
Modbus i RTU @8,
chn USINT B sysMbMRtu OpenChn
REDR O]
0 £ Bl 7% 0P 2 B E M 115
numSlaves USINT .
AN
reserved USINT MBS ES
Modbus EISDRTH, S
tat MbStat R
status atus = \bStatus HGREER
o VbErrop | odbus FTIHREER, 5
22 MbError MZEERY
SERE BNRE NGB
mM UINT
R SR
numBroadcastMsg |UINT 2ieE BEES
numBusMsgCount |UINT BEERITH
numBusCommErr— VN
UINT DB EEIRITE
Count
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MbRtuDiagnostics MB_RESULT VALUE
2R KA | gk BFR B |k
SREWURRINBREA MB_E_NOTALLOWEDINTIMED- R EENESE
busMsgCount UINT| ., -336
T3 TASK B
SRR KMBOBE R EA MB_E_SWITCHEDOFF -335 | PR XH]
busCommErrCount UINT| (| o0 o PRTIN
e MB_E_TLLEGALDATAPROTOCOL | -332 | thisAE A ENIBIE
exceptionCount UINT | B RS2 202 MB E TIMEOUT -331 "\ERBN
TG RIEMEEHR MB E GATEWAYDEVICEFAILED | 330 | W% BAM& &R TR,
messagetount UINT - sioss VB_E_CATEVAYPATHUNAY | -329 | (£ IS @RI F
noResponseCount  |UINT | Fo0G Rz %1 MB E MEMORYPARITYERROR |-328 | 3232 SR RITEIR
XEIGTA: MU NAK MB E SLAVEDEVICEBUSY  |-327 | M58 R EXIC
slaveRspNoAckCount |UINT TR e VB_E_ACKNOWLEDGE 326 | pysEg
XEIGTB: Mib BUSY MB E SLAVEDEVICEFAILURE | —325 | M58 S 6k
slaveRspBusyCount |UINT N . N
IR 212 MB E ILLEGALDATAVALUE |-324 |IE5EXNRIE
chrOvrCount UINT | 2R MB E ILLEGALDATAADDR -323 | IBEBURIRIE
MB E ILLEGALFUNCTION  |-322 | 3ESETNAEES
3.6. 1.2 Enumerations (%) MB E IDE -321 | IDE HRKRAILHEL
MB_RESULT_VALUE MB_E_PROTOCOL —320 | PhiNEBIR
<R E MB E STOPPED =317 | FUEFIT(T
VB E OK 0 SSHITERIN MB_E DATATYPE =311 | BB AT
MB_E_WRITE DISABLED 349 | E6SD2M MB E NODENOTEXIST -303 | PAREE
MB E POLLINGTIME -348 | KBSTFEIFNG MB_E_NODE -301 | TP
MB E REQUESTMISMATCH  |-347 | {ERAILH
B R MB_RTU_NETWORK_ID
MB_E NOCONNSYSTEMBUSY | -346 g SRR R
MB_E_NOCONNSLOTAVAILABLE | -345 | J5.0) F i i AE MB_RTU_NETWORK 0 0 |8 0
VB E_CHDPARMERROR 3| e S BTN MB RTU NETWORK 1 1 WML 1
MB_E_CMDSAMEBUFFER 343 B S HEEPX MB_RTU_NETWORK 2 2 | 2
MB_E_CMDBUFFERTOOSMALL | ~342 | £E)P (X301 MB_RTU_NETWORK 3 3| 3
MB E CMDBUFFERERROR -341 | S EPXEEIR MB_RTU_NETWORKS 1 | XRESMENE
MB E_CMDBUFFERSIZEERROR | —340 | £8P X A/NTCRH \bBaudrate
MB E NETWORK -339 | M0£& 1D & e,
MB_E_CHECKSUM -338 ggﬂ%g& = E_ &4
= - - MbBaud 600 600 [600 AR
MB_E NEGATIVEACKNOWLEDGE | 337 | BEMNZS \bBaud 1200 1200 | 1200 LASE
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MbBaudrate

SR (=] R

MbBaud 2400  |2400 2400 ERHRFE
MbBaud 4800 | 4800 4800 thiEE
MbBaud 9600 | 9600 9600 LHIFE

MbBaud 19200 | 19200 19200 LKASE
MbBaud 38400 | 38400 38400 LUEFXK
MbBaud 57600 | 57600 57600 LYEFK
MbBaud 76800 | 76800 76800 IR
MbBaud 115200 | 115200 115200 tpiR
MbBaud Auto 0 BIEREXNENER
MbChn
2R B |[#h
MbChn_0 0 |20 1 BEOR
MbChn_1 1 |80 2 BFOWm
MbError

2R B |#R
MbError Ok 0 |TcHiR
MbError System 1 | RBEAREEIR
MbError CommChn 8 | BEBBER
MbError CommHd1 11 | BEOWT
MbError CommTx 12 | BAERIFIEK
MbError CommOpen 19 | TEIT@Emd
MbError SlaveMaxNum 20 | NG ECIAEmENE
l\;IES;i)(l;SlaveAddrress o1 | MisbHEE
MbError_SlaveNotCfg 22 MIBREERB IR P

[T
MbError SlavelnUse 23 | MISHIEEH SR
MbError SlaveLoss 24 | MIGES

Modbus JHSHED
MbError MsgMaxNum 30 KBl
MbError MsgPnzInvalid |31 |Modbus IHEEFRTCAN
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MbError
2R B A
MbError MsgFnzSize 32 Moiibus DRERKE
TR
I\I/[:\]::;”lriodr_MsgDatablock 33 | MR T
MbError ParamInvalid |40 | S¥TW
MbError ParamException |41 | X4ERE
MbError ParamTimeout |42 |#BH
MbException
BFR & | #R
MbExc Ok 0 | TH®
MbExc T1legalFunction 1 | IBETHEES
MbExc TllegalDataAddress |2 | IESEENIEIBIL
MbExc TllegalDataValue 3 | ABEEIRE
MbExc SlaveDeviceFailure |4 | MIGIRSZENE
MbExc Acknowledge 5 | NEWIA
MbExc SlaveDeviceBusy 6 | NISIREEIT
MbExc MemoryParityError 7 E hf BT RRE
S
MbExc_GatewayPathUnavailable |10 | f{RiZERNOJH
MbExc GatewayTargetDevice |11 MRBImRET
G
MbFunction
BFR B &R
MbFunc ReadCoils 1 [ E
MbFunc ReadDiscretelnputs |2 | 3ZES&EEE A
MbFunc ReadHoldingRegs 3 | EREEER
MbFunc ReadInputRegs 4 | SN ST R
MbFunc WriteSingleCoil 5 |5 PL&E
MbFunc WriteSingleReg 6 | BN EES
MbFunc WriteMultipleCoils |15 | B2 PM&E
MbFunc WriteMultipleRegs |16 | B2 1ZSi5a2s
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MbInpOutCmdMode MbRqgErr
SR (ERE % 2FR (ERE:D%
MbInpOutCmdMode Read |0 ZEME T MbRgErr SlaveDeviceBusy |6 | MUGIREBELIT
MbInpOutCmdMode Write|1 ISP\ 5 MbRgErr ParityError 7 7_ e SHERIGTEIR
i MbRgErr CommChn 8 | BEEEREER
ode
7 UGt (b
LR EREN MbRgErr InvalidSlaveAddress |9 4 JJ:%I 0-247) (
MbMOd878N1 0 8 ﬁiyﬂj%{ﬂy %Tﬂgﬁ, 1 T_M‘:T".Ujﬂ MquErriGatewayPathU— )
WbMode SEI |1 |8 {XUE(T, (8%, | (HBIET S 10| M2 BERTA
MbMode 801 |2 |8 ﬂii&j%{ﬂ’ G, 1 {2l MbRgErr GatewayDeviceFailed |11 |[f{*BimEISI00N
o o TOVI AN =
ﬁjﬁojezg; z Zﬂi;&j%ﬂi’ %T%gi" ;LM':”:{M MbRgErr MsgMaxElements |12 |DHRETTEMETLW
MbMode 802 |5 |8 IR, ZINLE, 2 S MbRqErr MsgRequestInvalid|13 Sy
MbMode 851 |6 8 {(UBUBEM, =R, 1 1—_&1'?;_&{% MbRqErr MsgResponselnvalid |14 |0grz 8 ST
MbMOde_8M1 7 8 'T_LS&?ELL, *T/LJ\B&%J, { 1_\'3__".U:'TLL MquErr_MsgSize 15 [][‘]J“‘_&F%Eli
MbMOde_882 8 8 LL Qﬁ{ly B&g_b 2 'LM'%‘.U:{M MbRqErr Timeout 16 L{EEHQ—
MbMode 8M2 |9 |8 {UEUB(L, WREREY, 2 21 MbRqErr TaskInvalid 17| TR BB A
MbMode_Auto | 255 | EBREIXANE NTerE MbRqErr Sys 18 |3@F Modbus R
T— MbRqgErr CommOpen 19 | BEiROKITH
pop B |k MbRgErr CommTx 20 DEERIFEW
MbParam Tnit 0 | MbRgErr SlaveMax 21 | 2IRFIE AN E
L @ : — -
MbParam Busy 1 |IERs MbRgErr SlaveNotExists |22 | FT3ESRENMM UG OIA
- R U a—
MbParam SendRequest 2 | RIXBEXK MbRqErr SlaveExists 923 %))(\ZEB@E:,FH
MbParam WaitResponse |3 |ZE&FOr —
p— MbRgErr SlavelLoss 24 | MIGELSL
MbParam Ended 4 | TN : e
MbRgErr MSGDB 33 | BUBHIE I TR
MbRqErT MbRqErr PrmInvalid 10 | BEH RSB T
SR & |k MbRgErr PrmException 41 | B2
* |
MbRqErr Ok 0 | e MbRgErr_PrmTmo 42 | SEL B
MbRgErr IllegalFunction |1 [\ERBEILM MbRqErr MemoryCfe 13 ;gi§€§f§2<fg 5
3 = \ E/\ ) N
MbRaErr_I1legalDataAddress |2 |IEZEXURIBIE VbRqErr PollingTime a4 ‘@Eﬁgﬁj ki
MbRgErr IllegalDataValue |3 |IESELNIEE Il\/[ ldb i F=am
odbus K5 1a
MbRgErr SlaveDeviceFailure (4 | MUGIRESTHIE MbRgErr_Stopped 45 HTEEF—KE =
\| %>
RgErr Acknowl = = = A
MbRaFrr_Acknowledge 5 |RIETIR MbRgErr WriteDisabled |46 | M\ISZEIFEHS
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MbRSMode SR | B&FR E it I
2R B &R MB RTU_
RSMode_Auto 0 B BB VAR INPUT |netlId NETWORK |Modbus &B[4RS
RSMode 485 1 RS485 &1, D
RSMode 422 2 RS422 &1, VAR INPUT |modbusAddr|UINT |Modbus “peaithilt
RSMode 232 3 RS232 coilAddr
- st VAR INPUT | |UINT | S Eiinsitiir
MbSlaveAddressConfigMode VAR INPUT [coilsNum [UINT |i&ER&EHIME
SR EREES R/N\EBNEE);
MbSlaveAddressConfig— polling 0 = EEZHEL KT 0
. 0 |EESIBIE VAR INPUT UINT e
Mode_Static LINPUT W, FRBREET
MbSlaveAddressConfig— S\ Jm A
e e e IZEi/J\H\TIEljZ;ﬁMTDD?
Mode ByVariableAddress VAR INPUT |timeoutMs|UINT |BINEYE (Z2F))
MbSlaveAddressConfig— o |16 maEEEb waitBefore N N
Mode By16Bi tKeyValue AEIRfEE VARINPUT | |UINT OISR EY IR ()
MbSlaveAddressConfig- N T
ode By32BitKeyValue VAR INPUT |pDataOut |PVOID |Zf @WORD,Z: M packed—
Bits)
MbSt?;us VAR INPUT |sizel UINT RILHARPIX pDatalut
%w ﬁﬁi - slzeln B,J,_\_,_._._
Y AN
MbStatus NotConfigured |0 |ZKECE _ N FALSE, pDataOut
MbStatus Configured 1 |28, F585) RZIy @BOOL F 2l
MbStatus_Configuring |2 @B%qﬂ - packed- . I TRUE,
MbStatus_Stopped 3 | 2RIE - - Bits 0L pataout sz @WoRD
MbStatus Starting 4 | Bohh, FEET £ I RIBERIFED
MbStatus Running 5 | @iTe B EXRIIN)
ARRAY
3. 6.2 ModbusRTU_ReadCoils2 VAR INPUT | reserved |[0. . 2] {REBFEL
DDREHIA - OF BYTE
EAFC 01 ModbusINAE MModbus MUGSEERE B, £, . EA pDatalut £&)4
- b NS = VAR OUTPUT|sizeOut |UINT X EIMHR= 5 40\
BEREARHHOpDataOutZ P X, NIGTLELE VXI5 ST
ModbusERNLS (FRAL) DEE. HINEER, XY M5
BackgroundEE 1B, VAR OUTPUT|result  |RESULT |5 SHMITER
VALUE
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3. 6.3 ModbusRTU ReadDeviceldent

i35

{EAFC43/14 ModbusIhgEEModbus MG BYIR B R
R XEIMB IR MIET T AEModbus ZEiI5 MY
KPELE, WINEER, XTEBackgroundfESHiF

=58
SIEER | 2R HKH R
B RTU
VAR INPUT |netId NETWORK |Modbus SB[J4RS
I}
VAR _INPUT |modbusAddr |UINT |Modbus *fgaithiik
- ZENRDEER (BR
readDevi
VAR INPUT USINT |3K3, {N32%5 4 = &
celDCode . N
ipiE) , BIME: 4
VAR _INPUT |objectID |USINT [3ZERXVERID
VAR INPUT |pDataOut |PVOID |#iH-42 )b Xithilt
. H]H2E ) PX pDatalut
VAR INPUT |sizeln  |UINT |
RIS P A/
VAR INPUT |timeoutMs |UINT |BBRNEYE (7))
waitBe- 2 FEIESNE (=2
VAR INPUT UINT RIFBIEFEFNE (2
foreSendMs )
5 A\ pDatalut £&)P
VAR OUTPUT |sizeOut  |UINT . .
- XeVEE=x AN
MB
VAR OUTPUT |result RESULT | S5 HTER
VALUE

3. 6.4 ModbusRTU_ReadDiscrInputs2

DIREsEA :

{EFEFCO2 ModbusThRE MModbus MIASENE BRI Ao
BMAERS N\RHBIpDataOut )P (X,
MISTEEAEModbus UM L PHTERE. LINEE
R, X ftBackground{EHIFH
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SIFIZERL | BFR KA AR
MB RTU
VAR INPUT |netld NETWORK |Modbus B4R S
D
VAR INPUT |modbusAddr [UINT |Modbus *PBeasthilt
vaR NPUT (ST A e nes it
Start
VAR INPUT g:jﬂ“p”ts UINT | R A
/)\RBNE () ;
bol ling 0 = HELEIREL KT 0
VAR INPUT |, UINT |69, XE ERBBBE
WZs/NT B2 NT
g
VAR INPUT |timeoutMs [UINT |BBRE|E (2F))
VAR TNPUT waitBefore INT RIFBIEFNE (2
SendMs )
W% P X bt
VAR INPUT |pDataOut |PVOID | (@BOOL Z{ @WORD, &
Dl packedBits)
VAR INPUT |sizeln UINT AP pDatalut
- = AR
£ FALSE, pDataOut
Ry @BOOL KA 2
. WD BN &R
VAR INPUT |packedBits|BOOL TRUE, pDataOut Fr
@WORD 7Y, #UN[RI8
FIFE EERKIM)
ARRAY
VAR INPUT | reserved |[0..2] {REESER
OF BYTE
g DataOut %&)
VAR QUTPUT [sizeOut  |UINT EE%%%E?%K /J(EJ
MB_
VAR OUTPUT |result RESULT |8pSHITESR
VALUE
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3. 6.5 ModbusRTU ReadHoldingRegs2

DDREREA -

{EFBFC 03 ModbusIhAE MModbus MIHIEERIR K H 5
8. THEEEREAREBIpDataOutFPX, Mih
TR EModbus EMEPECE, HINEEHR, NTE
Background{E5513H8

SIBIER | 2FR - SiCE %)

3. 6.6 ModbusRTU ReadInputRegs2

DNREHA -
{BAFC04Modbus iR # MModbus M U5 BV A S5
B, FEREBSAREData0utEPX. Mib
THBEModbus TUGMLS PIHITECE. LIDRER, (X
gJfEBackgroundFEAE

MB RTU_
VAR INPUT |netId NETWORK |Modbus B[RS
D

SIRKR 24K - JiCE )Y

VAR INPUT |modbusAddr |UINT |Modbus 5 g3tk

MB RTU_
VAR _INPUT |netld NETWORK_|Modbus SBJ4RS
1D

Add
VAR INPUT ;ig . Nt | St
ar

VAR INPUT |modbusAddr |UINT |Modbus g3tk

VAR INPUT |regNum |[UINT |SE8HE

Add
VAR INPUT g:g . i | sesenibit
ar

R/N\ERBEE (W) ;
0 = EEIZEL AT 0
UINT |BY, (& ERBEABE
WZR/NNBETHIT

AN
o=

polling

VAR INPUT |...
Time

VAR INPUT |regNum [UINT |ZHEE8HE2

VAR INPUT ;Aimeout UINT |BININE (ZR))
S

waitBefore st g e
VAR INPUT sendifs|VINT RIXBISEFNEERD

VAR INPUT |pDataOut [PVOID |#gjHH4E)P X ithilt

AHE )P X pDatalut
VAR INPUT |sizeln  |UINT HIHARP

R/\EIBEE (BY) ;
0 = FELIREL KT 0
UINT |89, e ERIBABE
Wiz 8 AT

AN
0N~

polling

VAR _INPUT |...
Time

ti t N .
VAR INPUT Mlmeou UINT |BNIE (7))
S

waitBefore S\t — e
VAR INPUT senaifs|VINT RIXBISEFHNBER)

VAR _INPUT |pDataOut [PVOID |%8iHH45 )P X hslk

AlH22 )P X pDatalut
VAR _INPUT |sizeln UINT AP

M AN
5 N\ pDatalut Z&)P
VAR OUTPUT |sizeOut |UINT N
- XeVEE AN
MB
VAR _OUTPUT |result RESULT |8pSHUITESR
VALUE
313

PR
5 A\ pDatalut £&)P
VAR OUTPUT |sizeOut |UINT N
- XevEE=s AN
MB
VAR_OUTPUT |result RESULT |85SHITESR
VALUE
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3. 6.7 ModbusRTU WriteMultCoils2

DIREHEA -

{EAFC15 ModbusIhAEEModbus MIEE NN B,
HIER MR HBIpDatal nB)P X PIREN. MISTLTHE
Modbus EMBPECE, MINEEIR, XTEBack-

3. 6.8 ModbusRTU WriteMultRegs2

DIRetmA -

{fAFC16 ModbusIf

o
e/

2PN EEee S AModbus M

. #ERMIRHEBIpDatalnZ)PX PiEE. MIGTT
FEModbus EIHMBPEE. MINAER, NTE

ground{E 518
SIERL | 2FR XA R
MB RTU
VAR INPUT |netId NETWORK |Modbus B[RS
D
VAR INPUT |modbusAddr |UINT |Modbus *gaitik
VAR INPUT |coilStart|UINT |&- MBIl
VAR INPUT |coilsNum [UINT |Z&EB#S
, WAZPX pDataln
VAR INPUT |sizeln  |UINT =54
VAR INPUT |pDataln |PVOID |%§j %2 Xithilt
SUNAENIENET IR
polling- 0= EZEN; KT 0
VAR INPUT |, UINT |, XEERBBEE
OREA VN NEI s Ky
g
VAR INPUT |timeoutMs|UINT |#BINENE (Z#))
waitBefore
VAR INPUT | [UINT | RIXRISSAS BY1E) (7))
& FALSE, pDataln
N7y @BOOL %A 83
packed HEANBIFEDNL EN
VAR_INPUT Bits BOOL |TRUE, pDataln N/ N
@WORD XA BSHFS
ABRBERFDE
(EARSI)
VAR INPUT | reserved |BYTE |{RBBZES
MB
VAR OUTPUT |result  |RESULT |gpSHUTESR
VALUE
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Background{F&1E8MH
SIFIZER | 2FR KA kR
VB RTU_
VAR INPUT |netId  |NETWORK |Modbus SB[J4RS
D
VAR INPUT |modbusAddr |UINT |Modbus stk
regAddr
VAR_INPUT |" UINT | SNSRI
Start
VAR INPUT |regNum |[UINT |ZHHER#S
-\ é‘\‘r\
VAR INPUT [sizeln vyt | AP pataln
BT R/
VAR INPUT |pDataln |PVOID |#i %59 X bt
R/N\EBNE (2
. = ESEN -
polling ;0 = EEEAN; K
VAR INPUT |, UINT |F 0 &, {X¥E_ERIB
EESEESOREA U N
ITHS
t1i t N .
VAR INPUT M““eou UINT |iBIEiE (=#))
S
waitBefore st —
VAR_INPUT UINT | RIZRIEFFNEEEN)
SendMs
VAR INPUT | reserved |WORD |{REBSER
MB
VAR OUTPUT |result  |RESULT |SiSHTESR
VALUE
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3.6.9 ModbusRTU WriteSingleCoil2

DIREHEA -

{EAFC 05 ModbusIhgE@Modbus MIGE NETZ
B. MIGTLEEModbus FUGME DPEE, L INEE
B, (NO/fEBackground{F1EMH

SIFIER 2R i UP Y Y
VAR INPUT |[modbusAddr |[UINT |[Modbus *PgxitBilt
VAR INPUT |regAddr |UINT |Z52:ithilt
VAR INPUT regValue [UINT |ZFE2E
SUNAENIENET I E
bolling 0= EEEAN; KT 0
VAR_INPUT | . UINT |BY, X EREBEE
WiZzR/N\N BT
Mo
timeout
VAR_INPUT|, UINT |BRNKNE (7))
wai tBefore REBISFNE (2
VAR_INPUT |\ = [UINT )
MB_
VAR OUTPUT |result  |RESULT |&hSHITER
VALUE

SIFIZERL | BFR i )%
MB RTU
VAR INPUT lnetId NETWORK |Modbus SB[4RS
D
VAR INPUT |modbusAddr [UINT  |Modbus *Beaithilt
VAR INPUT |coilAddr |UINT |ZkEithiit
VAR INPUT |coilValue|BOOL |ZE{&
VAR INPUT | reserved|BYTE |{REESES
R/N\®1NE (ZM);
, 0 = EZEEN; KT 0
VAR INPUT ??ng UINT |§Y, (R7E_F RIBBGE
e SZ RN 82 HAT
kg
VAR INPUT |timeoutMs |[UINT |BBR|E (2F))
waitBefore
VAR INPUT UINT | RERISEANE (EF))
SendMs
MB
VAR OUTPUT |result  |RESILT |&SHITER
VALUE

3.6.11 sysMbMRtu ChangePortSettings

DIREHSA -

EIBTHNENSBITRE (RAFEFMITITEE UER
FRE) WRBHAKEWRDOTIRIE, SUIRD

3.6.10 ModbusRTU WriteSingleReg2

TDBEHEIA -

[ FFC 06 ModbusINRER R NF588E AModbus M
. MIGTFEEModbus FUSMEPECE ., LINEE
R, XOfEBackground{E3EH

FALSE,
SRR | 2R E-it| BN

MB RTU =
VAR INPUT|netId NETWORK. D Modbus B4RS
VAR INPUT new baudrate |MbBaudrate| #8245 RIE
VAR INPUT new frameMode |MbMode MR IVE
VAR INPUT new RSMode |MbRSMode |¥iNsBIfETHE

SIFER 2FR HER R
B RTU

VAR INPUT |netld NETWORK |Modbus SB[4RS
i)
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3.6.12 sysMbMRtu DisableWriteForSlave

Iz 2750

BRARZAMEENEADS. BRIEYUEER
BYsysMbMRtuNetList [1 5= DI E],
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SIFER 2R XH | #Ed
Modbus BO%wS (SEW
tld \
VAR INPUT |ne USINT 5¢ \B RTU NETWORK D)
VAR INPUT |adr  |USINT | Modbus Mifsteiit

SIEIER! 2FR | EH R
VAR INPUT |netId |[USINT “i‘zdbUS BORS (BN
%4 MB_RTU_NETWORK_1ID)
Modbus MGG MW (8
VAR INPUT hffmdle USINT | sysMbMRtu_GetSlaveHandle
disable 50
VAR INPUT |Write |BOOL |y TRUE NEBBEAHS

3.6.13 sysMbMRtu_GetMasterStatus

3.6.15 sysMbMRtu_GetSlaveStatus

= 2%

Modbus FIGRTUSRERXYRZ MUGEPIRTS

SIIEEY |24

el

R

VAR _INPUT |netld

USINT

Modbus 8BRS (5ZEK
Z¢ MB RTU NETWORK ID)

VAR INPUT |hdl

USINT

Modbus MGG (B
sysMbMRtu_GetSlaveHan—

dle JR[@))

VAR _OUTPUT |adr

USINT

Modbus  MiIGsHIIE

VAR OUTPUT |cfg

BOOL

Modbus MG A0 E]RIES
Fl=

VAR OUTPUT |pres

BOOL

Modbus MISFAEFMILEP

VAR OUTPUT |active

BOOL

Modbus MISIBISIES

VAR _OUTPUT |n_prm

UINT

NS HHBER S

VAR _OUTPUT |n_gmsg

UINT

SEENNITES o

min_po—

VAR OUTPUT .
11 _time

UINT

=/)\BENE (7))

VAR _OUTPUT |status

MbSt-

atus

Modbus MIGIRTSHL (52E
WZES MbStatus)

VAR _OUTPUT |error

ror

MbEr—|Modbus MIGER/ETEIR (&

Z M2 MbError)

DhRESA -
Modbus FEUARTUSRE F IR
SIFIZERL 2R il P}
Modbus BORS
VAR_INPUT |netld USINT | (BEMZ MB RTU
NETWORK ID)
VAR_OUTPUT |cfgOk BOOL Modbus FiH2iE
Mb Modbus FUGIRTHL,
VAR _OUTPUT |stat N
- SHAts Status |(BZWZ MbStatus)
Modbus FIAERGTEIR
VAR OUTPUT |lastE MbE "
o astError rror (BB VbError)
MEIFZPSEE
VAR _OUTPUT |nSlaves |USINT sy
- BUMIG=EN
SRER BIe
VAR OUTPUT |nQueuedMsg |UINT ey .
- MNIGBREE
nQueuedBro— SREN BHEI
VAR_OUTPUT adeastMsg UINT o
nBusMsg s
VAR OUTPUT UINT  |RE&BS1TE
Count
nBusComm VPN
VAR OUTPUT UINT | BRI
ErrCount

excep—

VAR OUTPUT | .
tion

MbExc— [Modbus MiIGERERE (3
eption | ZMEE MbException)

3.6.14 sysMbMRtu_GetSlaveHandle

DIREHSA -

ZEXURZ MUEHINe t 11 st DIEEModbus T UGRTU RIS S
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n Slave

VAR_OUTPUT |Excepti~|UINT

onCount

MIGFEEIRTTE

n Slave
VAR OUTPUT |Message
Count

UINT

MITE ST
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SIFER |2FR  |EE f#Ed SIFER! |2FR |EH |k
n Slave N L Modbus MIUGGHR (EH
VAR QUTPUT | pesp- | VINT | AUOTC0RRZ 2R VAR INPUT |handle |USINT |sysMbMRtu GetSlaveHan-
onsCount dle JR[0])
VAR OUTPUT |n_Slave |[UINT | NISSTENB TN VAR INPUT |activate|BOOL |y TRUE 5, MIGSE5&EE
NAKCount
n_Slave 3.6. 18 sysMbMRtu SlaveChangeAddress
_ VT e 7
VAR OUTPUT |BusyCo— |UINT | MUGIT 14X THAEHE -
unt . N .
Modbus FUSRTUSB M USRI, B3R EEA Ini tES
n_Slave hEXR
VAR OUTPUT |ChrOvr—|UINT | MIGS2RF R HT48 °
Count SIEER |2FR |EE |#ER

Kb

Modbus 8BRS (SZEMW
%% MB RTU NETWORK ID)
Modbus NI (&

VAR _INPUT |netld |USINT
3.6.16 sysMbMRtu_SetMaxRetriesForSlave

TDREREA -
. . ) X . VAR INPUT |handle |USINT |sysMbMRtu GetSlaveHan—
RENBRBOEAEAR - BIUES, ZMNE dle 38@)
REREEMNIEENIFER. BRIEIEXTNDY new ad-
sysMbMRtuNetList [ 1 TEERDIKE, VARINPUT | o [USINT | FBI IS
SRl 2R |RE
Modbus BORS (ZEK
3.6.19 ModbusV
VAR INPUT |netld |USINT 54 VB RTU NETWORK 1D) odbusvars
. TERT:
Modbus MUISGM (H
N A=} = 4
VAR _INPUT |handle |USINT |sysMbMRtu_ GetSlaveHan- ZLERModbusRIUEPIERLE, FREHRE
dle 58@) SFIRTE, URERZKTFIDRS. BEZFINE
B S A EARE . 164FFFT HIORSE, BEEsysMbMRtuNetList [17T5&
VAR INPUT tries UINT =TSR D El,
BFR it R
A N K
3.6.17 sysMbMRtu_SlaveActivation sysMbMRtuStatus |MbMRtuStatus Modbus Z IFRTUR:
(PN£80)

THEETEMA
BEG}EB%* . N N sysMbRtuDiag—|MbRtuDiag— NN
Modbus FUGRTUEEE /(2B NI EBIE Modbus RTUFREEIZHT

nostics nostics
SR SRR R #sk
Modbus BO%RS (BN
%5 MB_RTU NETWORK 1D)

VAR _INPUT |netld |USINT
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3.6.20 sysMbMRtuNetList

R ZEER-—TAAEF[/EE,
EEENBEEEM.

RIR=hEy
BERN “TEEFO->Mod-

bus cfg—>Diagnostics” HUEREBEEZD, AWMI0SM
I Nm, RERGERIEFE, sl 280 Ii%

=
T,

BT X3000R IS FFWELS, T, WRAER

IR PIABCE S RS485-2ERIR N T UG RIS UG
R, BLETEEPERSEIMNEI BRI sysMbMR-
tuNetListIVEFEE. W NER:

3.7 ModbusTCP

3.7.1 Enumerations

4 gl Modbus_cfg

4%, RS485-1
1] Generic Modbus 1
4%, RS485-2
Lo Generic Modbus_2

. 4 O8 Diagnostics

- [ MBMRTUNETLISTBOUND
- [us] MBMRTUNETLISTEOUND1
~[us] MBMRTUNETLISTCOUNT

- [E8] MBMRTUNETLISTCOUNTT

[ sysMbMRtuNetList
[=] sysMbMRtuNetList1

>R el

R

sy sMbMR-|MbMRtu
tuNetList |NetList

Modbus FUGRTURTSIIER, IUNZ
BB DAIRS485-1, 12T &0
CEEE

sysMbMR - |MbMRtu
tuNetListl |[NetList

Modbus EIGRTURTRANZR, YAz
BIRIZPHIRS485-2

BEREE

MR E B AN —A
ZLER—TERE,

MBMRTUNET e, REHIEEM, BT
L1sTBOUND [N 1oy cMbMR tuNe tLi s 2528 E21513)
THRSEE. XYANZRS485-1
MBMRTUNET- UEER—TR i; R
Listcony |USINT | RS485-1 EEBBAT, A
THEY L
ZLER—TBRE, BHERE
BRIVET-| | BE, REMIELN, =
LISTBOUNDI sysMbMRtuNetList 1 24BAETSIE)
TIRSEE. XUFZRS485-2
MBMRTUNET— REER-TR B, =0
ey |USINT |RS485-2 EEMBBAT, M
THBY L
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sysMbMTcpEsi

2R (ERREES
MB TCP E OK 0 |epSHITAID
MB TCP E NETWORK -339 | #57EBIMES 1D T
MB TCP_E CHECKSUM -338 | IRIGADEEIR
MB_TCP_E NEGATIVEAC-| = | _
KNOWLEDGE 37| SRS
MB TCP E NOTALLOWEDIN- RIFEERESD
TIMEDTASK 0 e
MB TCP_E SWITCHEDOFF -335 | IREXH]
MB_TCP_E_TLLEGALDATAPRO-| .. | DI PASTEAREER
TOCOL EE
MB TCP_E TIMEOUT -331 | 1EKEBY
MB_TCP_E_GATEWAYDEVICE-| . @%Qﬁiﬁ%ﬂlﬁ]
FAILED K7
MB TCP E GATEWAYPATHUNAV |-329 | f*xE8=EATIH
MB_TCP_E_MEMORVPARITYER-| . | {55858 BRE0tE
ROR =
MB TCP E SLAVEDEVICEBUSY |-327 | \UHIREZENIT
MB_TCP_E ACKNOWLEDGE -326 | fiER
gEETCPfEstAVEDEVICEFAIL 395 | I
MB TCP E ILLEGALDATAVALUE |-324 |IE5EUIR(E
MB TCP E_TLLEGALDATAADDR |-323 |ESE&UIRIBIE
MB TCP E ILLEGALFUNCTION |-322 |3ESAIDAES
MB TCP E IDE -321 | IDE $mR-AULED
MB_TCP_E PROTOCOL -320 | DN EEIR
MB TCP E DATATYPE -311 | BURKFIS KT
MB TCP E NODENOTEXIST -303 PRAEE /A

=1t
MB TCP E NODE =301 | TSR P

324




Kb

sysMbMTcpSlaveAddressConfigMode

2R EREES%Y
I;lliﬁ(ljzchNFIGfMODEf 0 |yt
MB TCP CONFIG MODE "
BY VAR ADDRESS L REEE
MB TCP CONFIG MODE
BY 16BIT KEY 2 |16 AIBRiBiErENBIL
MB TCP CONFIG MODE -
BY 32BIT KEY 4 |32 {(URMEEEMIE
sysMbMTcpTypeD
2R B R
MB_TCP DATA T SINT |0 |Bf5FSKoRAl
MB TCP DATA T USINT |1 |Joi5S4gesl
MB TCP DATA T BYTE |2 |=2%%
MB TCP DATA T INT |3 |8&HU
MB TCP DATA T UINT |4 |TRISRA
MB TCP DATA T WORD |5 |=2
MB TCP DATA T DINT |6 |¥RE&H!
MB_TCP_DATA T UDINT |7 |TiGSWEHA
MB TCP DATA T DWORD |8 |qR=
MB TCP DATA T REAL |9 |33l
MB TCP DATA T BOOL |10 |#m/REY
MB TCP DATA T NULL |255 |2
3.7.2 Structures
MbTcpSlaveState
2R it BEEED Y
cfg BOOL BicE
pres BOOL RSB
active BOOL Rel=b - bt
miss BOOL SEREHA
P STRING[19] | IP Bt
address UINT =M Modbus BF
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MbTcpSlaveState
BFR it BLEEp%Y
missCnt  |UINT FEOY I HATT 2N
state INT MIGERIT Modbus $81R
netStat UINT MIEMEEIRTS
MbTcpState
SR KA | Bk
netConfigOk BOOL | P4&EiC & IF &
clientOK BOOL | 3XZh= iR HIEH
clientRun BOOL | SX = P imia  Td
taskRun BOOL @& EESIBiTD
NEEREHBIR (AFERAT
sysMemoryError | BOOL B

3.7.3 sysMbMTIcp ReadReg RO

DhaesER 5
f@fAReeadlnputRegister Modbusdn<1ZHEYRO | =)
ModbusZ 1588
SIFER | 2R il R
VAR INPUT |node UINT MBIz |
VAR INPUT |reg addr |UINT RIS 2300k
sysMbMTcep| . . »
VAR _INPUT |data_type TypeD RS EVERRYZERY
y
VAR INPUT | tmo UDINT BNKNE (7))
) sysMbMTcp| _
VAR _OUTPUT |esi Bei BIEER
SEVERA—BEN
VAR OUTPUT |res_dword  DWORD
- - WA

3.7.4 sysMbMTcp ReadReg RW

I 27520

{fAReadHoldingRegister Modbusgg<S2BYRW

ModbusZ 1528
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SIFZER | 2R il %Y
VAR_INPUT |node UINT M P TREIRS
VAR INPUT |reg addr |UINT RIS 5 8300ihit
sysMbMTep| _ . . »
VAR INPUT |data type TypeD RS ENEER R
ype
VAR INPUT |tmo UDINT BRNIE (7))
) sysMbMTep|
VAR OUTPUT |esi . BIESR
SIERA—BHE
VAR OUTPUT |res_dword |DWORD y’fy RGN

3.7.5 sysMbMTcp WriteReg M

ThEeHsA -
fBAWritelMultipleRegisters Modbus®pSH A
ModbusZ {528
SIHIZERL | 2R il B
VAR_INPUT |node UINT M P TRBIRS
VAR INPUT |reg addr |UINT RIS 3 8300ihit
sysMbMTcep| _ . e
VAR INPUT |data type TypeD RRSENERAVATY
y
VAR INPUT |data raw |DWORD FENBEE
VAR INPUT |tmo UDINT BNENE (7))
MbMTc—
VAR OUTPUT |esi SES U s
pEsi

3.7.6 sysMbMTcp WriteReg S

TDREHEIAR -

[EAWriteSingleRegister Modbusgi<H AModbus
Fises

SIER 2R R B

VAR INPUT |node UINT LS P H RS
VAR INPUT |reg addr |UINT HEASTES0MBIE
VAR_INPUT |data_ type ;z;fgmcp FEANSEILR
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SIFIER  BFR i R
VAR INPUT |data raw |DWORD SEPNCE 6
VAR INPUT |tmo UDINT BREE (7))
) sysMbMTc—
VAR OUTPUT |esi . 1BIESER
pEsi

3.7.7 Diagnostics

W3

%L &R ModbusTCPEDPHEFTLEE, JUEEFED
EREAUTRBDIEE, KIREFE MIGDPEPRT.

SR it %)

RHETE, JEESEH
sysMbTepMState|MbTepState . N
v P b ModbusTCPEISAIBFIRTS

sysMbTcpSlave|MbTcpSlave RA T &, O EESIH
State State ModbusTCP M UGBIAEF IR

4 HiRBARERSIM
4.1 HREIREA
HCPURER ERRIEI AT iR R EIEIR, Sl
RERNREBEMID: I BERATHER (AT
R, RIRINBEIR) BT RERRGHER,
RAHEBOEENEERE S HERNEIFMNIGS:
1) ErrorCode: 3R BASTNZR, ErrorCode: 1
=T RIERBEHEIR;
2) ErrorInfoRsE/ M BERETER.
TERIERNSE— T RIERATER:
HitH u

o A A N A I | —
ErrorCode:
ErrorCode:
ErrorCode:
ErrorCode:
ErrorCode:
ErrorCode:
ErrorCode:
ErrorCode:

PR P A A NN A I 3 A
L ErrorlInfo:
.ErrorInfo:
CErroriInfo:
.ErrorInfo:
.ErrorInfo:
CErrorlInfo:
.ErrorInfo:
.ErrorInfo:

2E Tersn[Ese |28
m el Bad]

[ATRYRYRTRTRFATARA
PR R R
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ER: X3000-CI-01-13hEBIERASEAT, HIR
B RBERSAESIER, BIBIBREZIEAECPU
BREMNE —MUEN, Errorinfo: 1KMRATE
IRERNX3000-CI-01- 15 NIBIEE—MEIR,

52|

RHRE, B NHRERTEM LB, TH8S

BIRENL

4.2 FEEM

1)

2)

3)

4)

5)

6)

7)

8)

9)

TR E (LD) miEssPREEFRN, BEE
FVERBAERPN, E2TEETREN
‘H ARERENARERD;
ISTESIELTE, A RENEERTRSE
i, SNEEKRENIIEIE;

s fiModbus TCP ISR S S HLTT
32bitly, BEERmIFLSBUBILPER, FEXY32bit
SHE MU TSR TEINTE 2B Eshiftg]
CtrIERFEREMIENSH, REEMITR.
f£fEFEBonengControl LibFEDINAERE, B
DEMNNREYIBE, SNIIERNEIRE
BERBE; RNSASHLFTRIRE, BX
SHHRIEMIEERIEGITIER;
WRETECEEERDER, ELEXRPRIRE
£ ERPHEEHASEMR, 2FERFIRE;
EERPHGENENEEIRTERPREE
TENRERRT (BEXRDPANEBEED) ,
SNFEIRM ;

iR nmiFoal, MREDESRERDERS
—MES;
BOEOTUGRIANEEEEE, BT
SHNTENEUBARNENBREFNTIRS
B

FREEXRNELEVBEN, WRTEN®
EREZEN, RIFERG, TERREBIRB
&), ZTEEREENIBEXNNE,
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1 Controller technical data and in-
stallation wiring

1.1 CPU Module

1.2 Technical data

The CPU modules of the Boneng X3000 series controller
are Medium-sized PLC that supports motion control.
The specific order numbers are as follows

Order number  Description
X3050-EC-00-S  Basic PLC support motion control

The X3050 function are as follows

X3050
Basic functions of PLC v
EtherCAT v
Modbus v
Ethernet Vv
Maximum number of EtherCAT axis 32

Maximum number of local expansion 10 moduler 16
Speed control

Torque control

Position control

PID controler

Tension Control

MC Standard Function Block

Encoder axis

Virtual axis

Electronic gear synchronization
Electronic cam synchronization
Group of Axes(PTP)

Group of Axes(Spatial linear interpolation)

Group of Axes(Spatial arc interpolation)

L RN R RN AN RN RN RN RN RN RN RN RN RS

Group of Axes(Longmen master-slave syn-
chronization)

Group of Axes(attitude control) J
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The following table shows the application of con-
troller functions in specific industries.

X3050
Speed Synchronous/cam
Crane Concave-printing machine
Door crane Laminator
Tower crane Coater
Drawbench Rewinder
Hoist Slitter
Conveyor Embossing machine

Roller press Printing machine

Veneer reeling machine | Tensioning machine

Mixer Slasher

Spinning machine

Twister

Coloring machine

Multi-wire saw

Filling machine

Capper

Labeller

Case packer

Bending machine

Clipper

Forming machine

Fly saw

Fly shear

Gluing machine

Truss robot

Gantry machine tool

Intelligent bridge crane
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The main parameters are shown in the table below

Order Number

X3050-EC-00-S

Standard Contro-
llability

CPU Module X3050 ARM-A8 800MHz
Storage User program space 1MB
User data space  8MB
Power off storage AKB
space
Workingpower External terminal  Voltage range:
supply power supply DC19.2...28.8V
Maximum current:
2.6A
Communica- EtherCAT 1* RJ45
tioninterface Ethernet 1* RJ45
Modbus No built-in termi-

nating resistor

Indicator 3 monochrome PWR indicator
light indicator lights light:green
RUN Indicator
light:green
ERR indicator
light:red
Daily clock  Last for 1 week after power outage
Programming LD V
Language ST N
IL N,
FBD N
SFC J
Expanded 15 DI/DQ/AI/AQ Module + 1 Cl Module
quantity
Working -20°C ... +50°C
temperature
Storage -40°C ... +70°C
temperature
Relative air  <95% No condensation
humidity is allowed
Pollution Conform IEC Suitable for env-
Level 61800-5-1 ironment with po-
llution level 2
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Electromagnetic Conform IEC 61800-3

compatibility
IP Grade P20
Weight 230g

1.2.1 Terminal Introduction
Ethernet Interface

Type RJ45 female socket with metal ':E]
shielding =
Function Connect Ethernet protocol

devices
Upgrade module firmware
Download user program

EtherCAT Interface

Type RJ45 female socket with metal ':E]
shielding

Function Connect EtherCAT protocol
devices

X1 terminal

Powersupply 24V DC(£20%), max.2.6A =
Communication Modbus-RTU oI

1.2.2 CPU Module wiring diagram

When the green PWR indicator light is on, it indi-
cates that the power supply has been connected.
When the green RUN indicator light flashes, it indi-
cates that the CPU module is running normally.
When RUN is not flashing, it indicates that the CPU
module is running abnormally. When the red ERR
indicator light is on, it indicates that there is an
error in the CPU module, and the power needs to
be restored after troubleshooting. Check if the
green RUN indicator light is flashing and running
normally. If it is still not normal, it is necessary to
contact the relevant technical department for
maintenance.
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X10 [
[ Ethernet
1

L]
ﬁ EtherCAT
[

Modbus

24V
4,0
oV
PE

1.3 Expansion Module

1.3.1 Expansion Module General Data

General Monochrome
indicator light

RDY indicator light: Green

Working -20°C ... +50°C
temperature

Storage -40°C ... +70°C
temperature

Relative air <95%, No condensation
humidity allowed

Pollution level

Compliant with IEC 61800-5-1,
suitable for environments
with pollution

Electromagnetic

Compliant with IEC 61800-3

IP Grade

IP20

1.3.2 Digital Input Module

Technical data

X3000-DI-16-1 No external power supply

required

Electrical isolation

16 * DI terminal

Every 8 share a common
terminal, M0, M1
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Voltage: DC24V

24V Rated current: 4mA

Support source and sink
mode

"1" Signal Voltage: >11V

"0" Signal Voltage: <5V

Indicator light status

RDY Green light indicates the connec-

tion status of the module

Flashing indicates waiting for con-

figuration

Slow flashing indicates normal op- 110

eration
0~15

Green light indicates input status

Constant light indicates input 1

1.3.3 Digital Output Module

Technical data

o
00000000
000000000

-

RDY

MO —
10—
11—
12 =
13 —
14 —
15—
16 —
17—

ML —
18 =
19 —

111
112 =
113
114 =
115

X3000-DQ-16-3

No external power supply
required

Relay type

16 * DO terminal

Every 8 share a common
terminal, MO, M1
Voltage:DC24V. AC36V.
AC48V

Continuous current: max 2A
Switching current: max 2A
Contact type:1 normally open

Indicator light status

RDY Green lightindicates the connec- 112+

tion status of the module

Flashing indicates waiting for con- 1157

figuration

Slow flashing indicates normal operation
0~15 Green light indicates input status

Constant light indicates input 1
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00000000
000000000

-

MO —
10—
11—
12 —
13—
14—
15—
16 =
17 =

ML =
18 =
19 =
110
I11—

I113=
114 =

RDY



1.3.4 Analog input module
Technical data
X3000-Al-04-3 External supply DC24V =+

20%/max.150mA
4 channels

Single ended input, shared
GND

Voltage/current mode
programmable

Voltage type supports
OV-10V

Current type supports

0mMA-20mA, 4mA-20mA 24V —
Current type internal resis- ' ]
tance 250 00 o
Voltage type: greater than a12—
50k Q) ATa
Accuracy: £ 1% GND=

Indicator light status

RDY Green light indicates the connec-
tion status of the module
Flashing indicates waiting for con-
figuration
Slow flashing indicates normal op-
eration

1.3.5 Analog output module
Terminal connection

X3000-AQ-04-1 External supply DC24V %
20%/max.150mA
4 channels
Single ended input, shared
GND
Voltage type supports OV-10V
Voltage type load resistance
should be greater than 5k Q
Accuracy: £ 1%
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e e

RDY

Indicator light status

RDY Green light indicates the connec-

PS:
rent input detection for analog

signals is implemented by the custom gy
library of Boneng. Please refer o=

to section 3.2.4 for specific calls GND—

tion status of the module

Flashing indicates waiting for con-
figuration

Slow flashing indicates normal op-
eration

The switching of voltage and cur-

AQ1 —
AQ2 —
AQ3 —
AQ4 —
GND =

1.3.6 Communication Interface Module

Technical data

X3000-CI-01-1 No external power supply

required

1 channel

Supports Modbus

Baud rate: maximum
115200bps

No onboard terminal
resistor

Indicator light status
RDY Green light indicates the connec- a—

tion status of the module ]

Flashing indicates waiting for con- ~
figuration -—
Slow flashing indicates normal op- -—
eration PE
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1.3.7 Wiring Diagram
X3000-DI-16-1 X3000-DQ-16-3

o i
’_!F‘ Mo 4’_& Mo
Lo L= oo |
L o | — Joi |
i
’_:!::_‘ ’_1"_‘ Wil
[~ g@¥
&
—— Q0
2
B :

X3000-Al-04-3  X3000-AQ-04-1 X3000-CI-01-1

ol _Liav
1 Jov

IGND

Q0

QL

¢
3
AR
¢

@

GND)

1.4 Installation dimensions

The shape and installation dimensions of the
module are shown in the figure below. During the
actual installation, there should be 60mm of space
above and below the module to facilitate heat dis-
sipation.

BOES o
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Using a standard 35mm wide DIN rail mount,

mount the CUP to the correct position on the rail

and hold it in place with the snap-in slider at the
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bottom pushed up. After the docking of the expan-
sion module is completed, push up the snap slider
to fix it, and dial the fixed latches above and below
the module body on the left to the locked state.

2 Controller software installation
and programming debugging

2.1 Quick Start

2.1.1 BonenglogicLab Software installation

Please download the latest version of the installa-
tion package from the www.boneng.com website
of Bonang Transmission (Suzhou) Co. The installa-
tion steps are as follows:

1)Run the installation package

2)Language selection: Simplified Chinese and En glish
are available for selection;

3)Agree to the agreement;

4)Select the installation path of the software, click
Browse to change the location of the installation
path, the installation path can not have Chinese;
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18 Setup - Bonenglogiclab 4.0.1.14 V0.1.4

Select Destination Location
Where should BonengLogicLab be installed?

Setup will install BonenglogicLab into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

‘C:\Bcneng\ﬁonangLog\d.ab | | Browse...

Atleast 64.9 MB of free disk space is required.

If you click next to encounter the folder already
exists, this time you need to go to this check
whether you uninstalled the previous program-
ming software, if so, click Yes to continue the
installation.

0 The folder:

C:\Boneng'\BonenglLogicLab

already exists. Would you like to install to that folder anyway?

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to install. Click Next
when you are ready to continue.

[+] Software Tool
. [ LogicLab: IEC61131-3 Development Environment
i [ simuLab: PLC/HMI Simulator
i.. [ softscope: Realtime Software Osdloscope
i.. [] Board Support Package

Current selection requires at least 179.6 MB of disk space.

cBack || Mext> | | Cancel
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6)According to the system prompts to complete
the installation of the software, installed after the
desktop icon as shown;

2.1.2 Software programming
2.1.2.1 Introduction to the software

The programming software for the small and me-
dium-sized X3000 series is Bonenglogiclab, which
has a user-friendly interface that makes it easy for
users to configure, program, debug, download,
and monitor the PLC according to their application
needs.

Programming Interface

The main interface of the programming software
is shown below:

1. Main menu and shortcut tools: Programming
software operation menu, including program-
ming, debugging, communication and other relat-
ed settings, file management and programming
tool shortcuts.
2. Program engineering area, creating task pro-
grams, global variable lists, structures, function
blocks, enumerations.
3. The main display area, which mainly shows the
resource configuration, and programming areas.
344




4. Other auxiliary display areas, mainly containing
the library management wizard, properties
window, monitoring window, oscilloscope.

5.Resource allocation area, mainly for configura-
tion of peripheral equipment.

6. Output display area, mainly displaying compila-
tion results, compilation information, version
information and so on.

7. Cross-reference area, mainly to facilitate and
quickly locate the global search variables, the use
of function blocks and other information;

8. Status display area, including communication
connection status, etc.

2.1.3 Communication settings
2.1.3.1 Communication connections

Only supports communication connection be-
tween Ethernet and BonenglLogicLab software, en-
abling program upload, download, monitoring,
and debugging.

2.1.3.2 Ethernet Connection

The connection of Bonenglogiclab is very simple,
there is no need to manually set the IP address.
Just click on the "Execute Network Scan" button
in the toolbar, select the user's device, and click
"OK". The software will automatically switch the IP
address of the project. Easy to connect later.

2.1.4 Typical steps of user programming

Users who are using the Boneng PLC for the first
time need to pay attention to the following steps
when writing and debugging a program. Taking
the X3000 series PLC as an example, this will be
explained.

1. New project for X3000 series.

2. Configure the hardware system according to the
required peripherals.
3. Establish task programs and variables based on
one's own task requirements.
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4. Scan network selection control, connect to PLC,
compile, download, debug.

2.1.5 Basic framework for running BonenglLogis-
lab program

Contents

Local variables

Periodical -Perform it
execution once

Program Organizational
Unit n

The difference between global variables and local
variables:

Global variables: can be used in any program orga-
nization unit in this project.

Local variables: can only be used within the orga-
nizational unit of the program.

Global variables include custom global variable
groups, GlobalVars (originally included in the proj-
ect), I-O-mappings (generated when configuring
extensions), Global shared (generated when con-
figuring parameters and state variables), Mod-
bus_Vars (generated when configuring Modbus
communication), and variables in the library man-
agement wizard.

2.1.6 Programming and Debugging

2.1.6.1 Example Engineering Requirements

Complete programming and debugging of a flashing
light program in the Bonenglogiclab environment;
Using a 16 point digital output module, PLC pro-
gramming achieves conduction and disconnection
every 1 second. Due to the fact that the digital output
module is of the relay type, a beep sound can be
heard when it lights up, and the sound of the electro-
magnet in the relay engaging can be heard. The indi-
cator light will also light up to indicate engagement
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2.1.6.2 New project

To create a new X3000 series project in Bonen-
glogiclLab programming software, proceed as fol-
lows:

There are two ways to create a project, the first is
to create a project with a controller and the other
is to create a project without a controller. The spe-
cific use of that method depends on the user's
own site conditions. These two methods are de-
scribed below:

Type 1:

1. Open the BonenglLogiclLab programming soft-
ware and go to the welcome interface. Clicking on
'Scan Local Network..." will display the actual con-
nected devices scanned. It is worth noting that the
computer's IP address needs to be in the same
network segment as the controller's IP address.
Otherwise, it may be impossible to directly con-
nect to the device after scanning and establishing
the project.

2. Clicking on ®will bring up the following dialog
box. Enter the user's project name, select the path

of the project that the user wants to store, and
click OK.

tame || |

Directory | C:\Users |y \Pocuments) 1]

Target selection
Target for new project: X3050 1.0 ~

Optons.
[case sensitive

[Coc ] [l

Type 2:

1. Inthe welcome page, click to select the user's de-

sired control device, then click to create a basic proj-

ect and then, enter the project name, the project

storage path and click OK, then a basic project will

be created according to the user's selected device.
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On-line Debug Window Codeanalysis Tools Help

LOGICILAB

TARGET SELECTION NEW PROJECT.

OPEN RECENT PROJECTS. Filtered by: X3050 X
App

File name. Target name Version App name. ver App author
english_project X3050 10 test_help

It is worth noting that there is also a list of recently
used projects below the welcome page, which
records and saves the information of the most
recently opened projects, so that it is convenient to
open the project directly by double-clicking it. In
the control selection, click on the controller below
the list of recently used projects will automatically
help users filter out other controller types of proj-
ects, in order to quickly lock the project.

2.1.6.3 Configuring the hardware system

The procedure for hardware configuration is as
follows:

After creating a new project, you can see the exten-
sion module inside the resource list: as shown below:

E Configuration

4 [ X3050
42 Modbus Register Address

veters(RETAIN)

iables(NOT RETAIN)

Sl Main network
1§ MOTION CONTROL
&2 ECAM CONTROL

Double click to open the extension module, you
can see the following operation page:

Scan slaves
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At this point, you can manually or automatically add
5 types of extension modules, depending on the con-
figuration of the actual extension module. The specif-
ic use of that kind, need to be used in accordance
with the specific circumstances.

Way 1, manually add: Click the plus sign in the above
picture, the following page will pop up.

Choose an extension module that corresponds to the
actual installed slot number. Otherwise, you need to
modify the position of the slot number and modify
the extension slot number, as explained below.

= | \

Device name Versi.. Deseription
| EXTIOAL4

| BXTIOAO4
| ©ToDL16

Analog input module
Analog output module
Digital input module

| EXTIODO16 Digital output module

Dol vesons

Click on the selection to successfully add, as shown
in the figure below:

It can be seen that there is a label 1 under the DQ
module, indicating that the manually added DQ
moduleisin slot one.

Way 2: Auto Add. Click on Scan Slave in the following image,

Scan slaves

X3050
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After clicking, it will pop up that no extension RS485
interface was found. After clicking OK, the actual
number of extension modules scanned will appear.
As shown in the following figure:

Scan to1l0 modules, the g 10 modules and their
configurations will all be deleted, confirm whether to continue
7

Click Yes (Y), and the slave display interface in the
software will be arranged according to the actual
placement order of the backplane slot numbers, cor-
responding to them. Added 1 extension module here.

After configuring the expansion module according to
the above requirements, assign the corresponding
PLC variable to each output point (any variable name
can be directly entered, and the corresponding vari-
able will be generated directly after saving).

Click on the added module, click on output, and enter the
PLC variable name corresponding to the point in the vari-
able column to bind it, as shown in the following figure:

Digital output module

After clicking 'save', a new global variable group
named 'l_O-mappings' will appear in the project bar,
where the variable names entered above are stored.
Convenient for future use in program development.

2.1.6.4 |P Address Modification

When this controller uses Ethernet to establish com-
munication with HMI or other upper computers, it is
necessary to configure the IP address of the PLC.




In the welcome interface, first click to scan the local
network. In the scanned results, after clicking, a dialog
box will pop up to modify the IP address of the con-
troller. The default port number for the controller is
502 and cannot be modified at this time.

2.1.6.5 Programming and Compilation

After creating a new project, it will come with a pro-
gram organization unit named 'main’. The program
defaults to using ST language. Here, for the conve-
nience of everyone to understand how to create a
program organization unit and create a new one.

o |
4 @ test_help Project
[l main
I E#® GlobalVars
I E#® | O_mappings
4 [ Tasks
- ® Fast
4 & Normal
- @ main
& Background
L Init

- EP main View project properties  Alt=Enter

56 1L0.m Add » New folder
PO Tesks Import objects
Import whole library

nctior
Import library for editing New function
Crypt all objects

Decrypt all objects

New global variables group
New definition »

View all POUs

View all global vars HT‘

Generate libraries nAssign

Export as PLCopen | Az

Click to create a new program as shown in the follow-
ing figure:

Language
On () FeD Ow (®sT (JsFc
Name
|DQ_DN_DFF |
Task
Assign to ‘— ~ |
Fast
Background
Init
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Here you can choose five programming languages,
select ST here (the operation methods of other pro-
gramming languages are basically the same as ST),
and then enter the name of the program organization
unit, which is named DQ-ON_OFF here. Here, you can
assign the program to the tasks you want to putinto it,
and select Normal task here. Then click OK.

Click on the newly created POU in the project, as
shown in the following figure:

Local variables

| Name | Type |Address| Amay | itvalue | Atribuie Description

0001

Local variables can be created in two modes: table
format and text format.
It is recommended to use a table format here. Right

click on the blank area of the local variable and insert
itto add avariable.

Name | Tpe | Aswess | Ay | mevue | swie Osserpien Beom

B Gommee o2

After adding a default variable, users can modify the
relevant configuration of this variable. The settings that
avariable should have include the variable name, vari-
able type, variable address (default is Auto if not set),
whether the variable is an array, the initialization value
of the variable, whether the variable is a constant or a
power-off hold variable (to be modified in the variable
properties), and the description of the variable. It is
worth noting that the power-off hold variable can only
be a global variable. As shown in the following figure:
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(Tpe | [Address] [Aray | [mitvaive] [ Attribwte | [ Desciption @ &
Auto No

1 INONAME BOOL

&3

When modifying the type of a variable, you can manu-
ally input the variable type. You can also click on the
position shown in the figure below to bring up the
object browser and select the desired variable type.

pe Aray | iitvalue| Attribute | Description

Address |
[ puto No

Now, using the method of creating PLC variables
above, create the variables shown in the following
figure one after another, and edit the program in
DQ-ON_OFF. The edited program is as follows:

Local variables I
| Name |  Twe |Address| Amay | initvalue | Atribute | Description N
1 TIME2S_TON TON Auto No
2 TIME_IN BOOL Auto No
3 TIME_2S TIME Auto No T#2S a8
4 TIME_Q BOOL Auto No
5 TIME_ET TIME Auto No
0001 [IF NOT TIME_Q THEN ~
0002 TIME_IN:=TRUE:
0003 [END_IF;
0004
0005 [TIMEZS_TON(IN := TIME_IN(* BOOL *),
0006 PT := TIME_2S(* TIME *),
0007 0 => TIME_Q(* BOOL *),
0008 ET => TIME_ET(* TIME *)):
0009
0010 [IF TIME2S_TON.ET < T#1S THEN
0011 LEDO : =TRUE
0012 [ELSE
0013 LEDO: =FALSE;
0014 [END_IF;
0015
0016 [IF TIME_Q THEN
0017 TIME_IN := FALSE;
0018 [END_IF;
0019

Click the |:,| button in the shortcut menu bar, or click
on the project in the menu bar, click compile, or com-
pile all. As shown in the following figure:

File Edit View | Project|| On-line Debug Variables Window Codeanalysis Tools Help

AT IR New object DEEE 5
b v . Copy Object
- ROE B Py i °
tn|lodlE = I - B[ [E[E|F T:F @ Forgh
(e =22 Delete obj Delete
&1 english_proj
“ ‘j;"gﬂ‘w View PLC Object properties  Alt= Enter Te | Address | Amay
el main
FHE GlobalVal B Object Browser
Bo-L % Compile F
- Tasks .
B Tasl 5
b Recompile all Ctrl+Alt+F7

Generate redistributable source module

Export objects to library

8 Library manager

A8 Refresh all libraries
Select target...
Refresh current target
Options....
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After clicking, a lot of information will be output in the
compilation bar of the output box. After there are no
errors, you can proceed with the download operation.

Output 3 x

Preprocessing BonengMachiningProcessLib completed. “
Preprocessing MotionControl completed.

0 warnings, 0 errors.

Find in project Debug ~Resources.

-

2.1.6.6 Communication Settings

This controller is connected to PLC via Ethernet.

1 Click the[¥] button in the menu bar to connect. If it
prompts a connection failure, click Tools and then
click Execute Network Scan. If the network cable con-
nection is normal, the scanned device will pop up.
Select the device that the user needs to connect to
and click OK.

E s LogicLab - €
HREHI2CY Fa|lLPATE EE@ Custom tools 4
(LR e 08 F BN EE EEH 0O e =
AN S & @ imr| Tt | O 3 Run Modbus custom Editor
Project s x| Open with SoftScope
4 [B] ssdawe Project Export to SoftTune
P main Open with SoftTune
' 8O Gt T—» -
o Controller firmware upgrade

Project IP address: 192.168.0.126

Scan result for X3050_1p0

P address Application Name | Application Ver | Select
192.168.0.126 SOURCE OK test_help 0.0 (.
Confirm Cancel

At this point, click on the connection button to suc-
cessfully connect, and the connection status will be
clearly visible in the status bar. If the connection is still
not successful, check if the network cable is plugged
in properly.

BT LT sourcEok | CONNECTED |

2.1.6.7 Program Download
The procedure for downloading a program from the
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BonenglogicLab programming software is as follows:

In the shortcut menu bar, just click on the button
shown below

Vrbles Window Code sy ToosHolp
a & BEEEEETEET 8
& i | [F][E) SaF|SUHNE BE|c o
2lodim= o @ i iE[ 0 Forirgmgee s 0

NN $  SOURCEOK |  CONNECTED

EPBeedOH 1% IE sESZ |0k

2.1.6.8 Display result run

When the download is successful the PLC will run up
automatically and the program will run successfully
when you hear it ringing every 1s interval.

2.1.7 Switching the PLC operating mode

The PLC has two operating modes, run and stop.
Stopping the PLC can only be done through the
BonenglLogiclLab programming software by clicking
on button in the shortcut menu bar or by clicking on
the online click stop as shown in the figure below:

G tes.help - LogicLab - C - [man]

% rebootaget
Read il logs again

There are three modes of running the PLC program,
click button ¥ @ @ in the shortcut menu, in order of
color, cold start, warm start, hot start, or click "online"
in the menu bar and then select the mode that the
user wants to start. As shown in the figure below:

TRE[?2CXHA

& | <[F] %] = @) Comect °
S p— % Downlosd code 3

Project

GFEtirgrgmo|zixScAladEPEee

o Forcetrgetimage upload
4 ] testhelp Project getimage up Twe | Addless |  Amay | initvalue | Afribute | Des
" P main
@ GlobalVars
b [ Tasks

¥ Cold restat
W Warm restart
@ Hotrestart
T Reboot trget

Read all logs again

Differences between the three types of startup.

Cold restart: The PLC application will be restarted and
both holdable and non-holdable variables will be
reset;
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Warm restart: The PLC application will be restarted
and the non-power-down held variables will be reset;

Hot restart: The PLC application will be restarted
without resetting any type of variable;

2.1.8 Online monitoring and debugging

2.1.8.1 Online monitoring

BonenglogicLab supports the online modification of
the real-time values of variables, which makes it easier
for the user to debug faster. Online debugging is divid-
ed into variable list monitoring (for quick and direct
monitoring of the values of variables in this variable
list), and separate monitoring windows (for consoli-
dating and monitoring variables in one place). And
monitoring variable values directly in the program.

« Monitor the value of a variable directly in the variable list.

Select a list of variables and click on & to view them,
as shown below:

Local variables

Symbol Value Type  Location Description AlEE
== TIME_IN TRUE BOOL @Normal:main
— TIME_2S 2 TIME @Normal:main

s
TIME Q FALISE  BOOL  @Normal:main
A TIME_ET 640ms  TIME  @Normakmain e

» Use a separate monitoring window

Right-click on the TIME_Q variable in the selection and
click Add to Monitor Window.

000L1|IF NOT DIME.Q THEN

0002 TIME IN:=TRUE:

0003 [END_IF;

0004

0005 [TTHEZS TON(IN := TIME_IN(* BOOL %),

0006 PT = TIME 25(% TINE #).

0007 0= meaT

0008 ET =» T] 4 Cut Cirl=X

0009

0010|IF TIMEZS TON.ET < |0 Copy CulC

oo11 LEDO: =TRUE: &Y Paste Ctrl+V

0012 [ELSE

oo1s LEDD : =FALSE; Add to watch F8

0014 [END_IF,

0015 | Addto debug window F10

0016 |IF TINEZQ THEN -

0017 TIME IN .= FAL Refactoring

nblo END_IE: % Gotosymbol  Shift+FI2
Add Snippet »

Then just click on Select Monitor Window.
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Debug windows list

Symbol to add:
[ TIME_Q

Debug windows

Osdilloscope

Put the mouse on the right monitoring window, the
monitoring serial port will pop up to monitor the vari-
ables you just added.

| Watch = x|

Ed e WEHRE ¢ t

mbo Value
TIME.Q FALSE |

e ] | sdoasoTT1os0 ] I soputy seTasdoag ]

» Monitoring directly in the program (also a required
step for online debugging)

Click the button shown below in the shortcut menu
bar (online debugging mode) to enter the online de-

bugging page.

TF test_help - LogicLab OXSVR\Documents\test_help\test_help\test_help.plcprj - [main]

File Edit View Project On-line Debug Variables Window Codeanalysis Tools Help
AR R oL Fa e s e EEEEETEEE @

H :ﬁ@%-@@@f@ﬂﬁﬂﬁﬂoﬁ

T > @ i ToT| O AFEEEE T g

Once clicked, the program edit page will no longer
run to be edited, and you can directly view the values
of the variables contained in this program page, as
shown below:
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0001

000z [(*ent = cnt + 1:*)

0003

0004 |IF NOT TIMETHEN

0005 [TIME_IN TRU =THUE;

0006 [END_IF;

0007

0006 [TIME2S_QM(IN := TIME_IN TRUE (* BOOL *J,

0009 FT := TIME 2% 28 (* TIME *),
0010 0 =» TIME_Q FALSE (* BOOL *).

0011 ET =>TIME_ET  1s940ns [* TIME *));
0012

0017 |IF TIME2S_ON E< T#1S THEN

0014 LEDO FALSE :=TEU

0015 [ELSE

0016 LEDO FALSE :=FALSE:

0017 [END_IF;

0018

0019 (IF TIME O FALSE THEN
0020 TIME_IN| TRUE ;= FALSE:

Dozl [END_IF:

2.1.8.2 Online debugging

nis\test_help\test_help\tesi_help.plcpr] - [main]

File Edit View Project On-line Debug Varisbles Window Codeanalysis Tools Help
RE2QXIH|ATIA|w = HEEEE R
@] - @eaF 8 i@ oo
® o P @ g T iF | 7 ©E | E T E 8 e e 00| 26
| Local variables
4 [ test help Project [ Name | we | Adaress | Away [ mitvaie
4 E‘FL varah 1 |TIME2S_TON TON Auto No
o Hf Local variables 2 |TINE_IN BOOL Auto No
[H® GlobalVars
i} 3 | TME_2S TIME Auto No TH2S
- B#® |_O_mappings
bR Tasks 4 |TMEQ B00L Auto No
5 | TIME_ET TIME Auto No
T (IF O TTAF O FRLSE—Toen
< DDDZW
oooa|
0005 [TTMEZS_TON(IN <= TIME_IN'TRUE ' (* BOOL *).
0006 BT ‘= TINE_25 2s (% TINE =),
0007 @ =» TIME_( FALSE (x HOOL *},
0008 ET => TIME ET  1s520us (% TIHE x));
0003
Resour L x 0010[IF TIHEZS TON.ETY 1s820ms | < T#LS THEN
= 0011 LED) FALSE :=TRUE;
Configuration 0012 [ELSE
; 0013 LEDO FALSE : =FALSE:
|+ 5050 ) 0014 [END_TF:
a Modbus Register Address 00is
- 5] Parameters(RETAIN) 0016 |IF TIME_O FALSE  THEN
. 0017 TIME_IN TRUE = FALSE:
75 Status Variables({NOT RETAIN) 0Tb e 1E
{33 EXPANSION 10 0013
- %, Rs485-1
%, Rs485.2
W Ethernet
4 =& EtherCAT
S Main network
7§ MOTION CONTROL
© 4® ECAM CONTROL
<
< > | ‘g Resources [£] main §5]1.0_mappings [ GlobalVars

Click online debugging button P& , select a line of
program in the program editing area, click @ in the
shortcut menu bar (or click F12), you can add a
breakpoint for the line of the program, if the program
conditions are met, when the program runs up to
this point, it will stop, and a yellow indicator arrow
will appear to indicate that it runs up to this point. In
the shortcut menu bare@ o » ¢ &these buttons are,
from left to right, Add or Remove a Breakpoint,
Remove All Breakpoints, Run All, Run in Single Step,
and Breakpoint List.
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2.1.9 Oscilloscope applications
2.1.9.1 Introduction to Oscilloscope Functions

The oscilloscope analyzes the maximum value of the
variable. Minimum values, differences between sig-
nals are monitored, etc. Oscilloscopes are often
needed to analyze the relationship between multiple
data when the data is complex. Graphically view
changes in the value of a variable to help users quick-
ly analyze the operation of a program.

2.1.9.2 Adding Variables to the Oscilloscope

There are two ways to add variables to the oscillo-
scope, the firstis to directly drag and drop the vari-
ablesin the variable window area, or the variablesin
the program serial port, and then drag and drop
them to the oscilloscope window. The second is the
right-click form, right-click to add to the monitor
window, and then select the oscilloscope.

| TR oscliassops <p befived or docked ———

o | s ey

Select and drag to this piige|

an also right-click Add to Monitoring and
ly select the oscilloscope

ey ey ey

2.1.9.3 Introduction to Oscilloscope Functions

The oscilloscope page is mainly divided into three
areas 1, the oscilloscope control and debugging area.
2, the main waveform display area 3, the monitored
variable list storage area. As shown in the figure below:

Oscilloscope

EEEEECEY IR A IED

359

1. The Oscilloscope Control and Debug area con-
tains the following commonly used debug buttons,
as shown in the table below:

icon |lcon name |functionality

When turned on, two horizontal
cursors (one blue, and one red),
and two vertical cursors (one blue,
: and one red) appear. They are used
Display .
Measure. to measure the horizontal and ver-
tical values respectively. When
ment Co-
lumn turned on, the mouse can be used
to adjust the cursor position in the
display area of the oscilloscope to
obtain the current horizontal or ver-
tical height value.
Show Sa- [Display the sample points sam-
mple pled by the oscilloscope.

Used when the page has multiple

5 vertical |\ 2 riaples sampled at the same
iaet%or?]en_ time, you can split them with one

click for easier observation
Show all|Display all sampled horizontal and
& values  |vertical values on the current page.
Horizon-
tal mag-
nification

You can zoom in horizontally
when a variable is selected.

Horizontal | You can shrink a variable horizon-
reduction [tally by selecting it.

= gggﬁg;ﬂ Selecting a variable displays all of

all values its horizontal values.

Verticalma-|Selecting a variable allows you to
gnification |zoom in vertically.

=] Vertical |Selecting a variable allows you to
zoom zoom in vertically.

7] \éii;ltaligfl Selecting a variable displays all of

allvalues its vertical values.

Stop Stop sampling, restarting after
sampling |stopping will lose buffer data
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icon [lcon name |functionality

Pause Pause sampling, click start with-
Sampling|out losing buffer data

Start The oscilloscope starts sampling
sampling |operation after clicking

>

2. Main oscilloscope display area

The oscilloscope display area has the following

main points that can be manipulated

@ Two horizontal cursors (blue, and red, respec-
tively), and two vertical cursor drags (blue, and
red, respectively)

® Adjusts the zero start position of the waveform
(i.e., allows you to view its waveform up and
down)

¢ Adjusts the left and right positions of the wave-
form (i.e., you can view the rest of the waveform
in the buffer left and right)
All three of the above actionable operations are
accomplished by dragging and dropping using
the left mouse button click, as shown below:

BHEE s _RAD [« B W& &

|

3. The monitored variable list storage area.

The main functions of this area are to see the name
of the variable that has been added, the maximum,
minimum, and average (Avg value) of the variable,
the value of the horizontal blue cursor, the value of
the horizontal red cursor, the value of the vertical
blue cursor, the value of the vertical red cursor,
and a description. value (H red cursor), and the de-
scription, etc. As shown in the figure below:
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If it is not fully displayed, mouse drag the title bar
separator position (the part indicated by the red
arrow in the image above) to expand the full display.

2.1.10 Program scan cycle setting

Bonenglogiclab's tasks are divided into four,
respectively, Fast, Normal, Background, Init, the
program organization unit into the past, the pro-
gram can run normally. In the project window,
select any task (here right-click Fast), right-click, or
double-click the task, as shown in the figure below:

4 @] test_help Project
4-[Z]P main
[ B Local variables
i GlobalVars
4 EBE 1_0_mappings
LEDOD
4 [ Tasks
® B=
b @ No Add program

B Bacl Task configuration
4 Init e

TIH
TIH
TIH
TIH
TIH

[ SR

After clicking Task Configuration as shown below:

1] Name Type Setperiod | Peripd(m Descriptic

Fast Cyclic Fasttask

Normal Cyclic No 20 Normal task

Background Cyclic No 100 Background task
Init Single No Init task

e

==

To modify the cycle of the program, you need to first
set the cycle in the above figure to Yes, and then
click on the back of the number to select, or enter
the cycle value, for the Fast task cycle value is only
allowed to select. For the Fast task, you can only
select the cycle value. For the Normal task and Back-
ground task, you can input the cycle value directly
from the keyboard. However, you can only enter an
integer multiple of the period of the Fast task.
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2.1.11 EtherCAT Task Cycle Setting

The EtherCAT task program runs in the background
and is bound to the Fast task. When the cycle value
of the Fast task is changed, the EtherCAT cycle is
changed as well.

2.1.12 Importing and exporting objects

In Bonenglogiclab, you can export the POU in the
project window as a separate file, and when you
use it in other projects, you can directly import this
POU. the operation is described below:

2.1.12.1 Exporting the object generation library
Select a POU and right-click, select Export to
Library, enter a file name, select whether to encrypt
this library or not, and then just click OK, and a file
with that name will be automatically generated in
that project directory.

Export PLC objects to library

File name |hest_Exﬂ | l:l
Code encryption  []
Description
A
v
< >
o | [ conl |
TEST1255 v
EF EHEE = F
Build 2024/3/4 10:09 SriEE
Download 2024/3/4 16:38 g
PreviousVersions 2024/3/5 1017 p-at=3
l test EXT 2024/3/5 10:18 =3 1 KB l
] test help.exp 2024/3/5 1017 EXP 32/t 1x8
[ test_helpimgx 2024/3/4 16:40 IMGX 32t 27 ke
test_help 2024/3/5 1017 PLCPRY 74 778 KB
[ test_help.pLK 2024/3/5 1017 PLK Srfek 1K8
[ test_helpavkpx 2024/3/4 17:08 WKPX 3zi 1K8

2.1.12.2 Importing objects

Right-click on the name of the project, click on the
import object, find the file that the user needs to
import, click on it, selectively import the object that the
user needs. Convenient to quickly port the program.
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‘

=P View project properties  Alt+Enter

Add 3

I Import objects I

i Import whole library

oo BB
Lo A [~ @O m 3

e Impoert library for editing
Crypt all objects
Decrypt all objects

View all POUs

View all global vars

libraries

&m0 Export as PLCopen

2.2 Programming Basics

2.2.1 General

Bonenglogiclab's variable assignment is relatively
flexible, and can be divided into two categories:
global variables and local variables. In the Quick
Start, we have already introduced the parameteriza-
tion of the variables, so we will not repeat the expla-
nation here. Figuring out the types of variables will
get you up to speed with the software quickly. Simply
put, on the left side, the variables in the project
window, are all global variables; of course there are a
few global variables in the library.

In the process, did not find some windows, you can
click on the menu bar in the view, the toolbar, tool
windows, check the window they want to open. As
shown in the figure below:

T test_help - LogicLab - \\WBOXSVR\Documents\test_help\test_help\test_help.plcprj - [main]

File Edit | View | Project On-line Debug Variables Window Codeanalysis Tools Help

g 1 K | o Teolbars »[[v] main HEHEE R

-+ i :@[ Tool windows » Project Hle o
[&] Full sereen  Cerl+U Debug

[¥]
[v]
e hd M EE|F TiF
[ [v| 8D Bar
SFC Bar
7] LD Bar | Type ‘ Address |
L= TON Aut N
BB Local variables |¥] Network 800L A;E NZ
@ GlobalVars | STBar
S [l TIME Auto Mo,
2.2.2 Variables

2.2.2.1 Creating simple variables

There are many ways to create a variable in Bonen-
glogiclab, as mentioned in the Quick Start, you can
add a variable by right-clicking in a table editing
format, or you can switch to a text format for text ed-
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iting. The rest of the quick ways to create a variable
are described below.

In the ST program, you can output the name of the
new variable that the user wants to create directly in
the text editor area, as shown in the following figure:

oool
0002 jent := ent + 1;
ooos
0004 Test_Create
ooos
oooe
oooy

Then enter to end the input, the following dialog box
will pop up:

New variable %

sope [Loc v] aderess L]
Name |Test creat | Type
Class [ Group Array lzl
Attribute |AJJTD ~ | Init values |:| lzl
Description | ‘

In this page, you can set the scope of the variable, the
address of the variable, the address of the variable is
the default Auto without any special usage, and you
can also change the name of the variable and the
type of the variable. In the edit mode of ST, you can
select function blocks and function types here, but
when this dialog box appears in LD, you can only
select the base variable type. If you are selecting a
global variable in this place, you need to assign a
group to the variable. Place the global variable in this

group.

2.2.2.2 Object Browser

When creating a variable, it is often necessary to
modify its variable type, which is divided into, IEC
basic type, and user type. Or assign a function type,
function type. At this point, the name of the type is
too large to be entered correctly, so you need a
search engine to help you find the type of variable
you want. In the table of variables, click on the type of
small white blocks, as shown in the following figure:
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aray | initvale | Amrioute | Description |

1 Name Tipe | Aggsess |
| 1 [nonave LT Jputo No. |

When you click on it, the Object Browser will appear,
as shown below:

BF Object browser

Objects fiter
Name Type @
[FlsooL Basic types
[JFunction Blodks [b]eyTE Basic types
[Eloate Basic types
[EB|DATE_AND_TIME Basic types
[Juser types Basic types dilomr Basic types
dWoworp Basic types
| dedal | | checknone | [ Basic types
[Eloate Basic types
[EB|LDATE_AND_TIME Basic types
Other filters [i]umer Basic types
e E—] o e
[EBlLTI™ME Basic types
Location | Al ~ (] TIME_OF DAY Basic types
[lwlLworn Basic types
Lbrary Al ~ Blpvom Basic types
[FIreaL Basic types
Vars Al
= [silsinT Basic types
Vars group [stlsTRING Basic types
Emme Sasictypes
< >
o

In this Object Browser, it can be divided into 3 parts,
which contain two filters (left side) and one filter
result box (right side). Usually you can use the above
filter, the other filters are used when the project is
already very large and there are still many results
after passing the above object filter. And the use of
other filters, will be affected by the above filter, when
the above object filter is not checked, the following
other filters can not filter out the results.

In other filters, the input rule for the Name field is to
use *as a wildcard and is not case sensitive. This is
shown in the figure below:

BE Object browser

Objects fiiter
Name Type
E MC_MoveAbsolute Function blocks
Function Blocks {3 MC_Moveadditive Function blocks
inction blocks
Function blocks
User types Basic types & Function blocks
3 MC_MoveSuperimposed Function blocks
[ cheaal | [ chesknone | 3 MC_Movevelodity Function blocks
Other filters
Name mC_m* @
Location | all -
Library All ~
Varstype Al
Vars group
< >
o



2.2.2.3 Creating complex variable types

In Bonenglogiclab you can create complex variable
types in the project window for your own conve-
nience. For example, structures, enumerations, etc.

2.2.2.3.1 Creation of structure types

In the Project window, right-click the project name,
Add, click New Definition, and click Structures. As
shown in the following figure:

| | Name [ Type Address Array Init
BOOL Auto No

View project propertics  Alt=Enter

[T S ) Tl VHE | it

2.2.2.3.2 Creation of enumerated types

In the project window, right-click on the project
name, add, click on new definition, and click on enu-
meration. As shown in the following figure:

[ wame [ Fos | twe | Adess | Ana

Resources
=

Add

Import objects

Import whole library
Import library for editing
Crypt all objects
Decrypt all objects
View all POUs

View all global vars
Generate libraries

Export as PLCopen

New s\nha\ variables group

New folder
New program
New function block

New function

New definition

»

4 g X3050

Enumeration

Macro
Structure
Subrange
TypeDef

m View project properties  Alt=Enter

Add

L New folder

T
6l
1
[
L
g
g
g
4

Import objects
Import whole library
Import library for editing
Crypt all objects

Decrypt all objects

View all POUs

View all global vars
Generate libraries

Export as PLCopen

New program
New function black
New function

New global variables grou

New definition

» || Enumeration

Resources
E Configuration
e X3050.

—TT

Macro
Structure
Subrange
TypeDef

After clicking on the structure, such as will pop up the
window shown below:

UF Mew Structure

Name |Type_Nmae| |
Title | |
Version |1.0.0
Description
-
v
£ >
[ ox | | cancel |

Enter the name of the structure type and click OK.
The title and description are used to explain the cus-
tomized structure type. Just leave them blank, and
the version number is to better distinguish the ver-
sion when importing or exporting. After creating the
structure type, the next step is to create the members
of the structure type. In the project window, click on
the structure type you just created. In the main
window on the right, right-click to add the members
of the structure type.
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After clicking, as shown in the following figure, users
can select the basic types of enumeration they need.
The title and description can still be left blank.

GF New Enumeration

MName | Enmu_Name |
Base Type DINT ~
Title | |
Description

~

v
£ >

[ o || cne |

By clicking on the added enumeration type, you can
insert the members of the enumeration by
right-clicking on them in the main window on the
right. The members of the enumeration can have
their names changed, as well as their initial values.
This is shown in the following figure:

368




Name Init value Description
1 |NEW_ELEM 0
2 INEW_ELEM1 i1
Insert Cirl+Shift+Ins
Delete Del
¥ Cut Ctrl+X
[ Copy Ctrl=C
al
*
'
% Gotosymbol Shift+F12
2.2.2.3.3 Macro Creation

In the project window, right-click on the project
name, add, click on new definition, and click on
macro. As shown in the following figure:

Project [ Name

| mitvaive | Description

4 @

i g Enmu View project properties  Alt+Enter

: mu 1

~@P 'gg“] Add » New folder

Pk .

L[ TpeN Importobiecs New program

I @0 Global Import whole library New function block

i@ 10m Import library for editing P

- u Crypt all objects

Q) Tesks New global variables group
- Decrypt all abjects

N New definition > Enumeration

B N View all POUs

. Bz i

@: " View all glabal vars Macro ]
Generate libraries Structure

Resources
P - Export as PLCopen Subrange
g X3050 TypeDef

After clicking on the macro, the following dialog box
will pop up. In the name, output the name of the
macro, select the language, and only support the use
of macrosin ST and IL when using macros. Choose
the commonly used ST here.

New macro

Name
DEFINE_NAME

Language

o @®sT

After clicking OK, an editing window will pop up
where you can edit the program, and then use this
macro in ST to replace the large program.
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2.2.2.3.4 Type Definition Creation

In the project window, right-click on the project

name, add, click on new definition, and click on
type definition. As shown in the following figure:

i -
P -
Sy View project properties  Alt+Enter :rr‘": ‘Trw e ‘A'ﬂ:ddmss |N |
uin 0
g Add b Newfolder No
P "
E» Import objects New program No
= Import whole library New function block Mo
==y Import library for eciting New function No
< HO Crypt all objects New glabal variables group
Decrypt all objects =
A Typt all obj New definition » Enumeration
View all POUs [WOT TIME @ THEW
- View all global vars TIME_IN: =TRUE Macro
Cemalirl EZS_TON(IN ©= TIME IN(» B Structure
Resources P BT (- TIME iS(% TI g
=] Configuratiol Q =» TIME Q(* BOOT )
D BE il ks

After clicking, as shown in the following figure:

________________|
EI Init. Value

Array e | |

Description | ~

MName | New_Type

Type DINT

< >

Lo | e

In the new type definition, it is necessary to set the
name, type, initial value, array, etc. of the new
type. In summary, the new type definition is
essentially renaming the variable types that come
with software, including structures, functional
blocks, functions, and other types, and then allow-
ing users to call this custom variable type name to
create a new variable name.

2.2.2.3.5 Subscope Types

In the project window, right-click on the project
name, add, click on new definition, and then click
on sub scope. As shown in the following figure:
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. | .. | . o | o
- HM_ View project properties  AltEnter DINT Ne
i M. DEF
. Enmu,\ Add » New folder
4 [P main Import objects New program
: L .
: __ EW: Import whale library New function block
__ T Import library for editing New function
) Global Cryptall objects New global variables group
I 1.0ma Decryptall objects -
« WO e T o == New definition » Enumeration
Y T View all POUs
& Fa  Viewallgiohal vars Macro
Resources Export as PLCopen Subrange
Configuration ~ I
E TypeDef
4 i X3050 =

After clicking, the following dialog box appears,
where you need to fill in the name of the sub
range, select or enter the type, and enter the maxi-
mum and minimum values. As shown in the fol-
lowing figure:

TF New Subrange

Name 5T |
e o] me | |
Description ~
W

< >
o ]| [ cne |

According to the above settings, the schematic
diagram of the sub range is shown in the following
figure:

SSINT

A N
-128 <
N g

2.2.2.4 Creating Function Blocks

Right click on the project name, click on "Add",
and then click on the "New" function block, as
shown in the following figure:
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| Name Type
4 o Lot Type DINT No
I)sl_r View project properties  Alt+Enter
Sy | Add 4 New folder
ED Import objects
[ Import whole library New function block
- [ Import library for editing New function
g Crypt all objects New global variables group
Decrypt all objects New definition ,
x| View all POUs
' View all global vars
L libraries
Resou
rees Export as PLCopen
E Confinurat

After clicking, the following dialog box will pop up,
where you need to select the language used to
create the function block and the name of the
function block.

MNew Function Block

Language
(@)1 (O FeD O ®sT (OsFc

MName

| TEST_NEW_FB |

Clicking on the created function block above will
bring up a window for editing the function block,

[FoceTvariables

Ciass. [ Pin Name Tipe. Address Aray | nitvalue | Atribute Desciption BE

69|

5001

<
3 Resources (] main {8110 moppings [ GlobalVars [/ Type Nmoe o Enmu_Nome "1 DEFINE NAME 3 New Type [£] TEST NEW_FS. T~

This window is similar to the program editing
window, but for local variable editing in the func-
tion block, the variable needs to be classified into
ordinary internal variables, input variables, output
variables, input-output variables, and external
variables. As shown in the following figure,

[ Twe | adoess Aray initvalve |  Atribute |
o




You can also rearrange the order of the pins ac-
cording to your own habits. The purpose of sort-
ing is to change the order of the pins in the func-
tion block. Clicking on the white square of the pin
will pop up the module pin position allocation
dialog box, as shown in the following figure:

| Class | Pin | Name ‘ Type | Address |
1 (VAR NOMAME BOOL Auto Mo
2z |VAR_OUTPUT 1 NOMAME1 BOOL Auto Mo

3 |VAR_OUTPUT 0 ONAMEZ BOOL Auto No

< Block pin position assignment

noo1f”

MOMAME 1

: [ o< | [ conet | '

47 Resources main ﬁlj)ﬁmappi ¢

In this dialog box, you can select the pin types that
need to be sorted, and click the up and down but-
tons with the mouse to sort them.

2.2.2.5 Creating Functions

Creating a function is similar to creating a function
block, but due to the nature of the function itself,
only one output pin is allowed. Therefore, when
adding, the output pin has already been specified
as' Result 'in the local variables. And in the selection
of classes, it is not possible to choose output pins.

2.2.2.6 Creating Global Variable Groups

The purpose of creating a global variable group is to
better manage your own global variables. Right
click on the project, click on "Add", and then click
on "New Global Variable Group", as shown in the
following figure:
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-
- 3
PRl test_help Projegs - | Pin | Name
[l View project properties  Alt+Enter
I DEFINE e EST NEW FLNC BOO)
=5 Enmu_N| Add » New folder
P main 5
EB B Loc Import objects New program
[ New_Typ| Import whole library New function block
- [ZIF, TEST_NE| Import library for editing Mew function i
: ' :_EST’:E“ Crypt all objects New global variables group I
ype_Nm .
~Ei® GlobalVa Decrypt all objects New definition 3
B |0 man View all POUs
View all global vars
Generate libraries
Export as PLCopen

able grouping management, as shown in the fol-
lowing figure:

Project n ><|

----- B GlobalVars
o @ I_0O_mappings

. ...... & Fast

l} ----- & MNormal

- ------ & Background
e § Init

2.2.2.7 Pointer Variable Types

Pointer type variables are relatively easy to use,
but at the same time, they are also quite danger-
ous operations. So it is not recommended to use
pointer type variables.

Pointer type variables need to insert an A symbol
before the type to indicate that the variable is a
pointer variable.

ress | Amay Initvalue | Aftribute Description |

Address taking operations and pointer variables
usually occurin pairs. To get an address in ST, you
can use "?" to get the address of a variable, for
example: cnt:=? cntl; Add before the variable?
Indicate the address of the variable to be
retrieved, or use the instruction 'ADR()" in the
library to perform the address retrieval operation.

374




2.2.3 Resources - Parameters (Power Down
Maintenance)

In the resource window, expand the common ob-
jects and you can see the node for the parameter
(power down hold). The page for this parameter is
mainly used to design the register address when
the controller acts as a "slave" in Modbus commu-
nication (TCP/RTU).

2.2.3.1 Adding a Register Address

As shown in the following figure: Click Add to add
a register address

Parameters
BJRemove  #Recalc [ Assign UnAssign

s [Adoress (dec)Address he) Name | paramtertpe | PLGtpe | Sae | Detautvaive in | wax | sce |

After adding, you need to enter a name for the
register address, and the name will automatically
change to the address

Parameters

Add  [EJRemove i Recalc Assign UnAssign

o hdarss (dec)Address (non] Nare Paramstertype | PLGtpe | Sie | Detautvalue in e [ @ |
. .

I [Signea te-ot__INT

Address|Display register addresses in decimal
(dec) format

Address|Display register addresses in hexadec-
(hex) imal format

The variable name can be entered by
name oneself or assigned, and then auto-
matically bound to that address.

The parameter types for communica-

Type tion can be selected
The parameter types displayed in PLC
PLC type can be selected
Default Default initial value
value

The maximum value that can be
maximum|received, communication failure
beyond the range

The minimum value that can be
minimum |received, communication failure

beyond the range
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The amplification or reduction ratio
of the received data (only for the PLC
end, unchanged for the main station
end) is set to 1 by default without
special requirements.

The size of the offset of the received
data (only for the PLC end, un-
shifting  |changed for the main station end) is
set to 0 by default without special
requirements.

describe |Add a description to this variable

propor-
tion

2.2.3.2 Deleting a Register Address
Select the row to be deleted and click the delete
button, as shown in the following figure:

Parameters
Add Remov.

o recac [Hassin  Edunassign

Hold down the Shift key or Ctrl key to select multi-
ple items, and the selected objects will turn yellow.

2.2.3.3 Recalculation

The function of recalculation is to recalculate the
PLC address when the data type appears as 32 bits,
as the communication data is transmitted accord-
ing to 16 bits. If the address at this time is only
incremented by 1, problems will occur, and the PLC
address needs to be recalculated. The operation
method for recalculation is shown in the following
figure:

Select the 32-bit data in the middle and the data
in the bottom row, and click on recalculate. After
clicking, as shown in the following figure:

Message from webpage

Addresses of the selected rows will be recalculated, starting
from 2.
Continue?




starts from 3, but from 4. However, it was found
that the address of data4 is already 4. Therefore,
when recalculating, it is usually necessary to
select all addresses and click on "recalculate" to
ensure the uniqueness and rationality of each
variable's address. After selecting all, recalculate
as shown in the following figure:

Another situation that requires recalculation is when
multiple variables use the same address (or the
address order is out of order) during copy and paste,
which is not allowed. Therefore, recalculation can be
performed to facilitate the reassignment of addresses.

2.2.3.4 Allocation

Select an address (line), click Assign, and the soft-
ware will prompt to remove the original variable
and delete it from the project. Do you want to
continue? As shown in the following figure:

‘Current assigned variable ‘data3’ will be removed from
project.

Do you want to continue?

Click Yes, select the variables (only global vari-
ables), and then you can proceed.

2.2.3.5 Cancel Allocation

Select an address (line) and click 'Unallocate' to
remove the variable from the parameter group in
the project

2.2.4 Resources - State Variables (Power Down
Not Maintained)

The state variables and parameters are basically
the same and are also used for Modbus communi-
cation. However, the register address of the state
variable starts from 8192 and is not maintained
during power failure. It is worth noting that if no
special modifications are made, after adding an
address. This address is read-only and cannot be
modified. As shown in the following figure:

Bacs  Eremove  drecsc [Jassgn [ unsssign

an s
+ Josus ncisomsow)_ vame | pasmwrize | Pictoe [ T s son | oma | uw | romw | seomiew oo
£ (o Y T e o s

If data needs to be written, then it is necessary to
change read-only to false.

2.2.5 Library Management Wizard

This only introduces the functions of the library
management wizard, including importing librar-
ies, exporting libraries, and other operations, and
will not explain each functional block and func-
tion. Please refer to Chapter 3 for detailed instruc-
tions on functional blocks. In BonenglLogiclab,
library files play a crucial role in the entire project.
Manage your library files well and learn to call
library files to write your own programs. A library
file is a file that ends with '. plclib'.

2.2.5.1 Introduction to Library Files

Bonenglogislab provides many libraries, which
can be seen when creating a new project. Taking
X3050 project as an example, as shown in the fol-
lowing figure:

|L\‘brar)rTree n ><|
8 8

4 BER Project libraries

i EEF Operators and blocks

§I¥ Target
gz AlDatabase
gik AlModbusRTU
Bz AlModbusTCPMaster
gz BonengControlLib
§i; ' BonengEmbedLogicLib

Bz BonengMachiningProcessLib
Bl EtherCAT

fi; ' MotionControl

Bz Standard

L o L R S
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According to the above figure, the table below will
provide a brief explanation of the figure:

Library Tree 1x

Library
Name

[llustrate

Basic inst-
ructions

Contains some basic instructions such
as conversion, arithmetic, logic, com-
parison, etc

controller

Contains some system variables, system
clock, etc.

Al
Database

Contains storage for data regions

R B

4 Bl Project libraries
'"'E!F Operators and blocks
""E!F Target
iy AlDatabase
gy AlModbusRTU

gz AlModbusTCPMaster
-l BonengControlLib
gz BonengEmbedLogiclib
gy BonengMachiningProcessLib
@y EtherCAT
gk MetionControl
gl Standard

AlModbus
RTU

Contains some functional blocks and
functions related to Modbus RTU, which
are usually completed through page
configuration rather than using this
library

AlModbus
TCPMaster

Contains some functional blocks and
functions related to Modbus TCP, which
are usually completed using page con-
figuration instead of this library

Boneng-
ControlLib

Alibrary that includes simple control of
servos and frequency converters

BonengEm-
bedLogiclib

Contains some embedded libraries that
require special usage

Boneng-
Machining-
ProcessLib

Alibrary that includes functions related
to unwinding and unwinding rollers

After clicking, a window as shown in the following
figure will pop up:

TF Project library list

Libraries:

Name Link 2 i Add I
AlDatabase c:bonengibonenglogidab\catalog\x3000\devic. ... T

AlModbusRTU c:\bonengibonenglogidab\catalog 3000 devi

AlModbusTCPMaster c:boneng'banenglogidabcatalog 3000 ic...
BonengControlLib c:\boneng'bonenglogidab\catalog\x3000\devic...
BonengEmbedLogiclib  c:\boneng‘bonenglogidab\catalog\x3000'devic...

BonengMachiningPro... c:\boneng'bonenglogidab\catalog\x3000'devic... UnLink
EtherCAT c:boneng'ibonenglogidab\catalog\x 3000 devic. ..
MotionCantrol c:bonengibonenglogidab\catalog\x 3000 devic. .. ReLink
Standard C:\Boneng'\BonengLogicLabLogicLabLibraries), .. v

Libraries directories:
Path Add

Remove

| cose |

EtherCAT

Contains a functional library related to
ECAT communication, which is general-
ly not used

Motion-
Control

Contains complex libraries related to
motion control

Click Add, find the file ending with ". plclib", and
click OK to proceed. If the added files are still not
displayed in the library, you can try clicking to
refresh the library files as shown in the following
figure:

Standard

Alibrary that includes functions such as

Library Tree
| iorary T

timer, set, reset, edge trigger, etc

2.2.5.2 Importing Library Files
Click on the Library Management Wizard window
page and click on the Library Manager button, as
shown in the following figure:
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:!i P I
4 BB Project libraries
E!F ‘Operators and blocks
E!F Target
g, AlDatabase
gi; AlModbusRTU
gl AlModbusTCPMaster
g, BonengControllib
~giy BonengEmbedLogicLib
~gi " BonengMachiningProcessLib
~gliy " EtherCAT
~gig" MotionControl
~gig Standard
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2.2.6 Cross referencing

The function of cross referencing is to quickly
locate the location and usage of a global variable
throughout the entire project. Cross referencing
can only retrieve programs that have been added
to the task. If the program has not been added to
the task, it cannot be retrieved. The cross refer-
ence window is shown in the following figure:

| cross Reference 4 x
+ 0 O Name: - Contart:
Location Access  Reference

2.2.6.1 General steps for cross referencing

In cross referencing, it is necessary to click on
button to ensure automatic display of the object.
After clicking, simply use the mouse to click on the
variable in the program, and the usage of the vari-
able will appear in the cross reference window.
Clicking on the results retrieved from the cross ref-
erence will automatically jump to the row where
the variable is located. The LD language is also ap-
plicable.

bleted ocaton Access Reference

2.2.6.2 Directly select or input variable names

In cross referencing, you can also enter or select
the name of the variable directly in the name
column. After entering it, the search results will
also be displayed directly below. You can also
retrieve the usage of a certain functional block,
such as retrieving the usage of TON timers
throughout the entire project, as shown in the fol-
lowing figure:
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[+] @ © Name: ToN ~ | Context: main

Location Access  Reference
"B main. RD Row: 16,
“E main. WR Row:7
@ main RD Row:1

2.2.7 Refactoring

The function of refactoring is to rename a variable
and modify its name throughout the entire proj-
ect. The name of the variable used will also be
changed. The specific operation method is as fol-
lows: In the program, select a variable, right-click
with the mouse, and select Refactor: as shown in
the following figure:

0001 |IF HOT TIME Q THEN
ooz TIME_IN:=TRUE:
0003 [END_IF;
4
0005 [TTHEZS TON(IN := TIME_IN({* EOOL =),
6 FT := TIME 25(* TIME #).
ooo7 0 => TIHE (% BOOL =),
o00g ET =3 TIME ET(* TIHE *)):

9
O0LOIF TIMEZ2S TON.ET < T#1S THEN

1
001z [eLsE | 96 Cut Cirl+X
LEL (91 Copy Ctrl+C

EL
0014 [END_IF

0o1s al
0016 |IF TIME
TI

0017 Add to watch 8
DOLEEMD_IES Add to debug window  F10
g g % E Refactoring
% Gotosymbol  Shift-F12
Add Snippet 3

After clicking on refactoring, the following window
will pop up:

UF Refactoring

Refactor to
Parent Object Type Num. occ.
DQ_ON_OFF ST program 2

Total number of occurrences found: 2

In this window, the places where this variable is
used will be listed. You also need to enter the
name of the refactoring here, click on refactoring,
and it will be completed.
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2.2.8 Search

Bonenglogiclab provides tools for searching vari-
ables, similar to cross referencing, which can be
divided into local search and global search within the
project. Click "Edit" in the menu bar (you need to go
to the program editing page), and then click "Find" in
the project as shown in the following figure:

TE test_help - LogicLab - \\VBOXSVR\Documentsitest_help\test_help

File | Edit | View Project On-line Debug \Variables
2|9 Undo Ctrl+Z
2| g ot

= M Copy CtrisC
p

" Deleteline Curl+E
% Gotosymbol Shift+F12
57 Find in project Cirl+Shift«F |
Bookmarks... v
Gotoline Cul+G
P Find.. Ctrl+F
Replace CtrieH
Parameter info  Ctrl+Shift+ Space or Ctrl+ Shift+.
Complete word Ctrl+Space

After clicking, a filter window will pop up, as shown
below:

Find what: ilLE]]] vlizl | Find & dose ‘

Obiject type filters
[#]Programs [Functions  [AMacros [ varizbles
[~]Function blocks ~ [+] Methods [Auser Types

Find options
[#]Find in description [IMatch whole word only

[~]Find in types [(IMatch case
[[Juse Reqular Expressions

Enter the missing content, then configure the filter
below, click search, and the search result is shown
in the following figure:

main(ll) — LED1:=TRUE:

main(l3) — LED1:=FALSE:

I_0 mappings{GV) — LED1 AT %QX1.0 : BOCL
3 occurrencei(s) have been found.

Build Find in project Debug Resources

Click on the search results to directly jump to the
location.
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2.2.9 Simulation

For Bonenglogiclab simulations, you can only do
some simple logical simulations, if in the program,
other resources are configured. For example,
Modbus, EtherCAT, and the use of some "Boneng"
related libraries and other resources will cause the
compilation to fail. Simulation is not available.

2.2.9.1 Simulating structures

In the shortcut menu bar =@ of the Bonenglogiclab
software, click the button, and after that, the soft-
ware will pop up the following display window.

o — X
@

There are 4 buttons in this window, and the specific
functions of the buttons are shown in the following
table

icon function

O Stop the PLC program from running in
simulation mode

© Start the PLC program to run in simu-
lation mode

=) Enable all I/O control panels

x Expand/shrink the 10 simulation

L window

After clicking the simulation button, you need to
compile and download the PLC program, and when
the project source code matches in the lower right
corner, you can start using BonenglLogiclab normally
The software monitors the values online. This is
shown in the figure below:
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File Edit View Project On-line Debug Variables Window Codeanalysis Tools Help

‘anul2craale s flveEREEEFEEDR B

oo s nusaE|sE{loam =|e A
% *[Local variables
4 & test simulation Project | Neme | Type |Addess| Aray | nitvalue| Atribute

-=r [

I @0 GlobalVars

I B Tasks
0001
0002 fent[7597 = cntl1597 + 1 |
0003

If you encounter a failure to compile the PLC pro-
gram and an error is reported, you need to download
the latest version of the software from the official
website before you can use ito

2.2.9.2 Extended 10 simulation

Click to expand the I/O simulation window and
enable the I/O control panel, as shown in the follow-
ing figure:

=i SimuLab - default WKSX - X
File Help
Digital Input: —
— So==:
r—=| |
——
&/po | | Fa—
~
Workspace: - |qafau WKsx
Digital Outputs
Targetname: 3010 100
=\ 2 haoto_
PLC project !N. ChelplesL_
HMI project
Analog Inputs B |
T — 110 panels Oufputwindow

*+ PLC run-time $0> BEGIN of A
0

Analog Outputs
&jpon 0D

In this simulation page, 4 10 control panels have
been preset, and the default four IO control panels
are displayed, if you don't want to display a control
panel, you can uncheck it. DI00, DO0O, AI00, AOQOO are
just a display example added, which has no practical
meaning in the user's project, and can be deleted
directly. You can also create your own control panel
in this window,

« Design test procedures

In PLC engineering, four expansion modules need to
be added, and variables are created in the extension
modules. This is shown in the figure below:
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E Eile Edit View Project On-line Debug Window Code analysis JIools H]
fuRE|[2CcyxIals s e|BREE R PR

A
i@y w| |« @@ ¥ B sE EEizloa s =

Scan slaves

X3050 DI DQ Al AQ

‘a
&

4 @ test_simulation Project
- [EP main

- @@ GlobalVars
4 B | O mappings
- [w] AL_INOO
- [w] AL_OUTOO
i DIG_INOO
i DIG_OUT00
[~ O Tasks

Resources =

Using the extended 10 variable created above, add
the following program in the main() task:

oool

0002 |ent = cnt + 1

0003

o004 |AL_OUT00 = AL_INOO;
0005 DIG_OUTO00 =DIG_INOO:

This test procedure makes it easy to review the
results of the experiment later.

+ Add extended I/O variables to the I/O Control Panel

After compiling, saving, and downloading, drag and
drop the extended I/O variables in the project to the
|/O simulation control panel

[EED

ot Ovine Debug Vanaies Window
a o P we @ PERR
LuEi w900 F N AAR|BE | odut|00rs ol mo|z i wn|[n Ao irea s > ol
projec + =] ocat vrabes

. [ teme | Twe Adoss| Am | mtwobe| Atbwe Desarvton

= ent o+ o1

"1 |ar_ouron = az_meon; 8 SimuLab - default WKSX - x
05 DIG_OUTD0 +=DIG_INI 1y e b

And delete the original initial built-in point control
DI00, DO0O, A0, AOOQ. The specific deletion opera-
tions are shown below:
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Digital Inputs

L —

Digital Outputs

|El| [DiG_ouToo @
Analog Inputs
EWL-W““ —

Analog Outputs

B ALouTo o

+ Adjust the settings of the extended |0 panel
| Digital signal properties

Signal label DIG_INOD

Variable name [DIG_INOD
Digital Outputs n Indexes Move up
. DIG_OUTOD @ Read only - Move down
Selector '

Remove 0K Cancel
3

In this control panel, you can set the point of the con-
trol panel to be read-only, delete the point in the
panel, or move the point up and down in the panel.
The variable name and tag name can be the same,
and generally do not change it. Here, you need to set
the DIG_OUTO00 and AL_OUTOO to read-only in the
point configuration properties. It is convenient to ob-
serve the results of the demonstrations

« Final Operational Demo

When you click the green square button, the light at
the output point will also turn red, and when you
slide the slider of the analog input, the size of the
analog output will also change,

Digital Inputs

[ o —

Digital Outputs

Bl [pic_ouTeo @

Analog Inputs n
(- [z o | K32

Analog Outputs

[ e — S =
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2.2.10 Upload

Bonenglogiclab supports uploading programs to
a computer. Click on "File" in the menu bar, and
then click on "Import Project from Device". The
operation is shown in the following figure:

/R\Documentstest_help\test_h

File | Edit View Project On-line Debug Variables
4 %7 Mew project

I, Open project...

Import project from target...

View project (read only)...

Save project As ...

Close project

New text file

Open file Cirl=0

Close

After clicking, find the BONENGX3050 PLC and
selectit.

Import project from target

Select target device:

Description

BeagleBone_SIM
BONENGX3010 PLC
BONENGX3010 PLC Simulator
BONENGX 3050 PLC

LLEXECARMHMI
LLEXECARMPLC ©

Configure Connection

Verify Connection

plond sarces

Click on the connection configuration and the fol-
lowing window will pop up.

DevicelinkManager Config 13.0.0.0

Selected protocol : GDB
Protocols Active
¥ canOpen
Active

¥ Modbus
¥ ModbusTCP

Description

GDE Protocol
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Select GDB, click Activate, and then click Proper-
ties.

GDB Config 13.0.0.0

Comunication
| Port TCPAP Ml |
Baudrate 33400 £

Dataframe |N.8.1 e

IF address | 192.168.0.123
Port 5000
Timeout 1000{

[] Enable remote communication

R

Dial number | |

Select TCP/IP protocol, enter the IP address of the
controller, port 5000, timeout 1000, and then click
OK to close the previously opened windows.
Return to the window shown in the following
image. Click to verify the connection, and a
prompt will pop up indicating that the verification
is valid.

Import project from target

Select target device:

Description ~
BeagleBone_SIM

BOMENGX3010 PLC

BOMEMGX3010 PLC Simulator

BONENGX3050 PLC

LLEXECARMHMI
LLEXECARMPLC

Configure Connection Connection configured
I Verify Connection Connection verified I

After verifying the validity, click on upload source
code and a window will pop up. You need to
select a folder to store the source code. After
selecting the folder, click OK, and the project will
automatically close and open the following proj-
ects.
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2.2.11 Firmware Upgrade

This firmware upgrade method is only available in
Bonenglogiclab Version: V0.1.4. You can click on
'About’ on the Bonenglogiclab help page to view
the current software version.

2.2.11.1 Open the upgrade tool

When using a PLC, there may be situations where
the functionality does not meet the requirements
and firmware upgrades are needed. Taking X3050
firmware upgrade as an example, the operation
steps are as follows:

n
File Edit View Project Online Debug is | Tools | Help
n® 022 v e EEMEEEEER oo .
h ¥ @9 F g NAEHEHe Import ESl...
iy i | T AT Run Modbus custom Editor
Project o xHan s Open with SoftScope
(e @ Name Tipe Export to SoftTune
_’;‘;zz - 1 |TIME2S_TON TON il Open with SoftTune
: R E 2 [TIME_IN BOOL A
[EIF EST_NEW_FUNC A u Execute network scan
- [55] Type.Nmae | 3 [TME 28 TIME Al Controller firmware upgrade
= e n ann

Click on "Tools" in the menu bar and select "Con-
troller Firmware Upgrade".

2.2.11.2 Enter the upgrade page

After entering the upgrade page, the page will au-
tomatically scan the device status of the control-
ler actually connected to the computer network
cable, as shown in the following figure:

[ || selectnie |

%0
DISGONNECTED

Display the actual connection control type and IP
address information. If multiple controllers are ac-
tually connected through a switch, they will all be

390




displayed in the table. If the network cable is un-
plugged or unplugged midway, the page needs to
be closed again and accessed again to display the
latest controller device information

2.2.11.3 Select upgrade file

Click to select the file, and a file dialog box will
pop up. Select the controller burning file pub-
lished by Boneng, and after selecting the burning
file, it will be as shown in the following figure:

[ Controller firmware upgrade

\c :\lsers'leiyong\Desktop\bin\X3050_V104_20240627_1024. bin | Select file

bin type: 13050 bin version: [1. 04

%0

DISCONNECTED

After selecting the firmware that needs to be up-
graded, the BIN file will be automatically parsed,
and the controller type and version number of the
BIN file will be displayed in the corresponding
dialog box.

2.2.11.4 Connecting the controller

After selecting a controller and checking it, the
version number in the controller will be automati-
cally read. If the controller is also equipped with
extended 10, the configuration information of the
extended 10 will also be displayed in the dialog
box below. After selecting the controller, the lower
right corner will display 'Connected". Indicates
that the controller has been connected.
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O Controller firmware upgrade

|D:\work\alsejrogram\xsuao\honangfxsm0155121-}250,\1104,2024" Select file |

bin type: |X3050

%0

CONNECTED|

2.2.11.5 Controller body upgrade

After selecting the controller, there is no need to
choose extended 0. Choosing extended 10 indi-
cates that the upgraded object is a certain extend-
ed 10 under the controller. Click the upgrade
button to upgrade the controller. Please do not
power off during the upgrade process! Otherwise,
it will cause the controller to permanently crash.

M Controller firmware upgrade

|D swork\else_PrograniX3050\boneng-x3010-master_¥250_V1 04,2024‘ Select file

a dress e e election

Update button

Updating plesse do mot pover off ¢

| w7

CONNECTED]

When the progress bar reaches 100%, it indicates
that the upgrade is complete and will automati-
cally disconnect from the controller.

2.2.11.6 Expansion module upgrade

The way to upgrade the expansion module is simi-
lar to upgrading the control body. First, select the
expansion module file that needs to be burned,
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then check the controller, select the expansion 10
that the user needs to upgrade from the pop-up
expansion 10 list, and click upgrade. As shown in
the following figure:

Ol Controller firmware upgrade

|C:\UsErs\lEiyong\DEsktop\bin\XSOlO_EXTMD_HEAD_OITbin \ selectfile

bin type: [EXTIO bin version:
- | T ; i ction

Update button

Updating pleasa do not powar off !

—— \m

CONNECTED)|

2.3 Programming Language

2.3.1 Programming Language Types

The programming languages supported by
BonenglogiclLab are:

« Ladder diagram (LD)

» Structured Text Programming (ST)
« Functional Block Diagram (FBD)

» Sequential Function Diagram (SFC)
« Instruction List (IL)

2.3.2 Ladder Diagram (LD)

We have already introduced how to add (create) a
program in the Quick Start section, so we will not
go into detail here. After adding the ladder dia-
gram program, you can edit the ladder diagram in
the network. As shown in the following figure;

0001

Among them(?),Indicates that the contact or coil
has not yet been assigned a variable.
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2.3.2.1 Network

In the ladder diagram, a new network needs to be
created in order to edit the LD program in that
network. Right click on the network number to
create a new network before, after, at the top, or
at the bottom of the current network. As shown in
the following figure:

New network ' m Top

Delete Del | Bottom
=

Properties = Before
After

=
[ CopyNetwork Ctl+«C |©=

Jal

As shown in the above figure, clicking on the prop-
erties can edit the label of the network (jump in
the program, not comments), as well as whether
to disable the network.

Network properties

e (—

Disabled: O

oelernoroe |
o]

The shortcut menu button - m B E E E I also
has the function of creating a new network. After
creating a new network, as shown in the following
figure:

0001

2.3.2.2 Contact Points

2.3.2.2.1 Adding Contacts
Right clicking on a touchpoint with the mouse will
bring up a right-click menu bar, as shown in the
following figure:
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0001

2
¥ Cut
) Copy

Delete
[C1] ©pen Contact
Negate contact

Positive contact

Negative contact

New Contact before

New Contact

New Parallel contact before
New Parallel contact

New Block

1R S IEEH

New Branch

Properties

In this menu, you can see that the operations relat-
ed to this contact are from top to bottom, includ-
ing cutting, copying, deleting the contact, setting it
as a normally open contact, normally closed con-
tact, setting it as a rising or falling edge, creating a
new contact on the left side of the contact, creat-
ing a new contact on the right side of the contact,
creating a parallel contact above the contact, and
creating a parallel contact below the contact.
Create a new block to the right of the contact and
add a new branch to the right of the contact. And
set the properties of the contact point.

After selecting a touch point, the shortcut menu
button related to LD above will be highlighted,
indicating that it can be clicked. As shown in the
following diagram: a = WE DO 0L s,
Similarly, after selecting a contact point, you can
click on "Design" in the menu bar above to operate
that contact point. As shown in the following figure:

Project On-line Debug || Scheme | Variables  Window
|jj p 5 ". i Network »
LY PAEF '

r [0 open object
[/] MNegated object
4 x| Local vari
[F] Positive object

t ~
AME 1 [f] Negative object

RAM

Z w0 0

+]
N B |
 FUNC £

0001

broupl

fneters
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2.3.2.2.2 Attribute Setting of Contact Points

Double clicking on this touchpoint will bring up its
property settings (or following the method above,
right-click and select properties), as shown in the
following figure:

LD object properties

Contact Coil
(® Normal

() Negate
(O Positive
(O Negative

e =

[oc | | conel |

For the selection of contact types, there are nor-
mally open, normally closed, rising edge, and fall-
ing edge. Here, a name needs to be entered for the
contact. After entering the name, if the input name
is not found in the global variable or in the local
variable, a dialog window for creating a new vari-
able will pop up as shown in the following figure:

New variable

sope |Locd v omderess [ aw [

e T e
Class [ Group Array Izl
Atribute  |AUTO ol mitvees | [
Description “ ‘

[ ]

Since thisis adding variables to the touchpoint,
this type can only be BOOL type.

Alternatively, after opening the object properties,
click the button to the right of the name to enter
the object browser and select the variable. As
shown in the following figure:
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LD object properties

Contact Coil
(® Normal
(O Negate
O Positive

() Negative

MName |

2.3.2.3 Coil

2.3.2.3.1 Adding coils

In a network, right-click on a coil to cut, copy,
delete, add another coil (dual coil output), and set
its properties, as shown in the following figure:

0001

TI23
i
k

—
¥ cut
&' Copy

Delete

{} Coil

Properties

2.3.2.3.2 Coil attribute settings

Double click on the coil to enter its property set-
tings, which can be set to normally open, normally
closed, set, reset, rising edge, falling edge, etc.

LD object properties

Contact Coil
(®) Mormal

(O Negate
O set
Positive OReset
() Positive
(O Negative

In terms of name setting, it is consistent with the
method of setting the name of the contact point.

397

2.3.2.4 Function Blocks and Functions

2.3.2.4.1 Adding Function Blocks and Functions

BonenglogicLab adds functional blocks and func-
tions to the program, which is very simple. There
are two specific methods for adding. The first
method is to design the required variables in the
variable design list, and then use the mouse to
drag and drop them onto the touchpoint to add
the function block or function to the right of that
touchpoint. As shown in the following figure.

[ Name | Twe | Address
! TOF Var  ..iTOF S

0001

The second method is to drag and drop directly
from the library. After dragging, the software will
generate a dialog box, which is an instance of the
function block.

» "
N

Function block instance

Instance name

o |

[ o || cnd |

If you don't want to change the name, simply click
OK.
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2.3.2.4.2 Setting function block pins

When using a function block, it is necessary to set
the pins of the function block, that is, to assign
variables to the pins of the function block. To
assign variables to a pin, simply drag the variables
from the variable table onto that pin. As shown in
the following figure:

For dragged variables, they will be automatically
connected to the left bus. So here we introduce
another method of adding variables to pins.

The pins of the mouse click function block are
shown in the following figure:

0001

Name Type Location

VARIABLE (BOOL)
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Enter the name in this window to filter, dou-
ble-click to select the desired variables, and click
OK.

Name Type Address Array Init val
1 |TOF_Var TOF Auto No
2 |mTOF_1 TOF Auto No
3 |NONAME BOOL Auto No

0001

You can also click [.=] the button on the right side
of the object selection dialogue window to enter
the object browser and directly select the variable
name.

2.3.2.5 Adding Comments

2.3.2.5.1 Variable Annotations

Annotations can only be displayed above the con-
tacts or coils in LD, as shown in the following
figure:

Address Array Initvalue | Attrioute Description

g B B

If no comments are displayed, you need to go to
the menu bar, click View, and check the comments
for the displayed object.

TE test_help - Logiclab - \\WBOXSVR\Documents\test_help\test_help\test_h

"Gt File Edit | View i Project  On-line Debug Scheme Variab
S H|" Toolbars » |m
EI:;II_I|:|§|' Tool windows » |ﬁﬁ|q
vz © 6 8 [E] Full screen Ctrl+U 1T | {}|
- Grid
Project les
m‘ '7‘ Show comments for objects H?
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2.3.2.5.2 Network Annotations

Each network can have its own annotation. Right
click on the blank space in the network, create a new
object, and click on the annotation to add annota-
tions to the network. As shown in the following figure:

0001

2 [R] Insert/Move mode  Space (toggle)
— .

%
]
él

[ Grid
5
New Object »

Shift=R
Shift+)

dje ¥esE

e
3
3

ent Shift+M

2.3.3 Structured Text Programming (ST)

2.3.3.1 Edit Code

There are two options to add a reference to the
user's existing PLC object in the ST code:

« Directly input the name of the PLC object;

« Drag it to a suitable position. Global variables can
be obtained from the workspace window, stan-
dard operators and feature/function blocks can be
dragged from the library window to the target
code location, and local variables can be selected
from the local variable editor. As shown in the fol-
lowing figure: Drag and drop the function block
directly from the library to the code editing area to
generate a template and automatically create an
instance object within the local variable.

Local variables | Library Tree

B L]
4 B Project libraries
i gif Operators and blocks
ea b g Target
b gh" AlDatabase
< 5 b g AlModbusRTU
e b §iy AlModbusTCPMaster
poagieTUE_LLLE o= De BODL =) ~ 5 gii" BonengControlLib
0003 BT i= (% TINE =),

000 Q =3 (% BOOL *). bgiz BonengEmbedLogiclib
0004 ET =5 (= TIHE =)): by BonengMachiningProcessLib
ooy EtherCAT

f\dﬂag " MosonConl
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2.3.3.2 Editing Function

The ST editor has features shared by most compil-
ersrunning on the Windows platform, where
selecting text allows for copying, pasting, and
other operations.

2.3.3.3 Bookmarks

Users can set bookmarks to indicate frequently
accessed lines in the source file. Set the bookmark
icon, which can be moved to it using keyboard
commands. When the user no longer needs it, they
can delete the bookmark.

Set bookmark: Move the insertion point to the line
where you want to bookmark, then press Ctrl+F2.
The left side of the line is marked by a light blue
circle;

88a3

i oeea

88as

Jump to bookmark: Press F2 repeatedly until the
target line is reached;
Delete bookmark: Move the cursor to any position

on the line containing the bookmark, and then
press Ctrl+F2.

2.3.3.4 ST Common Grammar Format Generation

In ST editing, if you forget the ST syntax format,
you can directly click on the shortcut button in the
menu bar to generate it. When editing ST, as
shown in the following figure: it will be highlighted,
indicating that it can be clicked. From left to right,
itis IF, case, For while rep comments, etc.

IF 52 For 40 rep v =0

Click the IF button to directly generate the syntax
shown in the following figure:
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®oEE EHE:E 0o E =@ 0 b @ iF R R R n
|Loca| variables
| Name | Type ‘Addr&| Array nilvalue‘ Attribute |
1 |TIME2S_TON TON Auto No -
£

0022f|IF (* condition *) THEMN
0n0zzl(* statement; *)
00Z4)ELSIF (* condition *) THEN
oozsyr*  statement: *)

0026 |[ELSE

goz7ye*  statement: *)

0028 |[END_IF;

0029

Just need to supplement your own conditions and
content. The other buttons will not be explained
again.

2.3.4 Functional Block Diagram (FBD)

The function of the functional module diagram will
not be explained in detail here, and most of its op-
eration methods are similar to LD.

2.3.5 Sequential Function Diagram (SFC)

The function of the functional module diagram will
not be explained in detail here, and most of its op-
eration methods are similar to LD.

2.3.6 Instruction List (IL)

The function of the functional module diagram will
not be explained in detail here, and most of its op-
eration methods are similar to LD.

2.4 Expansion Module

After creating a new project, you can see the exten-
sion module in the resource list, as shown in the
following figure:

\iﬁmlm . X|
Configuration
- X3050
4 EZ] Modbus Register Address
5] Parameters(RETAIN)
@ Status Variables(NOT RETAIN)
- ', Rs485-1
‘E RS485-2
455 EtherCAT
lﬁq Main network
7§ MOTION CONTROL
- &5 ECAM CONTROL
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Double click to open the extension module, and
you will see the following operation page:

At this point, you can manually or automatically
add 5 types of expansion modules based on the
actual configuration of the expansion module.

1. Manual addition: Click the plus sign in the above
picture, and the following page will pop up.

Select an extension module that corresponds to
the actual installed slot number, otherwise the slot
number position needs to be modified and the
extension slot number needs to be modified. The
following explanation will be provided.

| EXTIOALZ
| EXTIOAO4
| EXTIODLI6
| ExTI0_DO16

[~ show all versions.

Device name Versi...
1
1
1
1

Analog input module

Analog output module

Digital input module

Digital output module

Click on the selection to successfully add, as
shown in the figure below:
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It can be seen that there is a label 1 under the DI
module, indicating that the manually added DI
moduleisin slot one.

2. Automatically add, click on Scan Slave in the fol-
lowing image.

Scan slaves
]
]

After clicking, it will pop up that no extension
RS485 interface was found. After clicking OK, the
actual number of extension modules scanned will
appear. As shown in the following figure:

Logiclab

Scan tollO modules, the configured 10 modules and their
configurations will all be deleted, confirm whether to continue
i

[ ves ][ mo |

Click Yes (Y), and the slave display interface in the
software will be arranged according to the actual
placement order of the backplane slot numbers,
corresponding to them. Four extension modules
have been added here, as shown in the following
figure:
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When manually adding the order of arrangement
is out of order (compared to the actual situation),
it can be seen that the positions of slot 2 and slot 3
are out of order as shown in the following figure:

Simply hover the mouse over slot 2 and right-click
to select, or right-click on slot 3 and select . You
can match the configuration with the actual
installed expansion slot number.

2.4.1 Digital Input DI

Clicking on the DI module in slot 1 will display the
following basic information:

Digital input module

—lo

Expansion module

- X3000-DI-16-1

¢ Power supply: provided by the CPU module

:  Inputtype: 16x 24V DC/4mA typ, sink and
¢ source

Click on the input to see the information shown in
the following figure. This extension module has 16
switch inputs, and the input variable type is BOOL.
You can set the variable name of the indirect
access address in the variable list.
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Assign UnAssign

Data | Object Name. Type Variable
6 |Dis Digital input 05 BOOL
7 |pi Digital input 06 BOOL
s |om Digital input 07 BOOL
s |Dis Digital input 08 BOOL
10 |Dio Digital input 09 BOOL
1 |Dito Digital input 10 BOOL
1z |Dit1 Digital input 11 BOOL
13 |Di2 Digital input 12 BOOL
14 |Di13 Digital input 13 BOOL
15 |Di14 Digital input 14 BOOL
16_|D5 Digital input 15 BOOL

Here, after setting the variable name SB1 for DIO,
which is the switch input 00, as shown in the fol-
lowing figure:

# Data | Object Name [ype | Variable. ]
& D5 Digital input 05 BOOL  SB1 |

At this point, click save and you will see that the 12
mappings appear in the project column, with the
SB1 variable that was just set under it.

E——
4 [ test_help Project ~

...... Il DEFINE_NAME
...... == Enmu_Name

New_Type

ﬁ GlobalVars
E ----- BE® 1.0_mappings

----- |Gl Global shared
a [ Tasks v

Clicking on I_O-mappings will bring up the follow-
ing page, where you can see that the address of
SB1is% IX1.0. (The address is automatically
assigned and can also be modified proactively,
and the format needs to be correct)

T Name [ wwe [ Adoress | Amay | imitvae | Atribute | Desciption |
6015

[
| TeooL No |

Here, extension terminals can be represented
through indirect and direct access methods.

1. To access directly as shown, simply change the
name to address in the trapezoidal contacts,
select a contact to change the name to% IX1.0,
and click OK.
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LD object properties

Contact Coil
(®) Mormal

(O MNegate
(O Positive

ONegah'\re

Mame |%DC10 || |

o | | comce |

After clicking "OK", the following dialog box will
pop up. When accessing directly, simply click "X".
(Clicking on it will result in an error, this is the
dialog box used when creating variables)

Mew variable

sope |[Loca V| addres L]

Name | YIX10 | Type

Class [ Group ~ Array l:l

Attribute |A.UTO V| Init values l:l l:l

Description | |
[ o |

Successfully established as shown in the following
figure: The address corresponds to the input vari-
able, entering debugging mode.

When turned on, the contact will conduct when
the switch is turned on, as shown in the following
figure:

0006

%IX1.0
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2. Indirect access is represented by directly calling
the established variable name. Clicking on the
touchpoint will bring up the following dialog box
(LD object properties). Click on the red box "..." in
the following image.

LD object properties

Contact Coil
(®) Mormal

O Megate
O Positive

(D) Negative

Mame |%Ix10| |I|

[ oc | | conee |

After clicking, the following dialog box will appear.
(Object Browser)

¢ Object browser

Objects filter
Name Type ~
mt Variables
[di]ent1 Variables
[[Jdata1 Variables
[A Variables MALocal variables [dataz Variables
damS Variables
[i]datad Variables
‘ Check all ‘ | Check none | @datajlamsl Variables
F foTorF_1 Local variables
L NonamE Localuzizhl
Other filters [t)sB1 Variables I
sysCPULoadPercentage ariables
- CPULoadPercentag: Variabh
@ sysECATDCStatusChangedEv... Variables
Location [l sysECATEmcyEvent Variables
. [==] sysECATErrorEvent Variables
Lbrary = sysECATEventld Variables
Vars type @sysEmIMasterStahJs Variables
@sysECATNatwmkRemvaryEvant Variables
Vars group [l sysEcATNodestatusChanged. .. Variables
@sysECATResyndnfo Variables v
< >
x

In the object browser, you can see the variable
name that was just set. The type of SB1 variable is
Variables. Click SB1 and then click OK. Then the
object properties will be returned. Click OK again
to display the following image.
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Recompile, download, debug.

2.4.2 Digital Output DQ

The use of DQ module is similar to DI. In the expan-
sion module, select the DQ module, click the
output button, set the variable name of the switch
output 00 as OUT1, and click save.

Digital output module

Assign UnAssign

: | oaa | ObjectName | e | Variable | ~
1 |poo Digital output 00 BOOL  OUTY

2z Dot Digital output 01 BOOL

3 DO2 Digital output 02 BOOL

4 DO3 Digital output 03 BOOL

5 D04 Digital output 04 BOOL

& DO5 Digital output 05 BOOL

7 |DO& Digital output 08 BOOL

& DO7T Digital output 07 BOOL

9 Dog Digital output 08 BOOL

10 D03 Digital output 09 BOOL v

In the I-O-mappings in the project, the following
figure shows that the address of OUT1 is% [X2.0.

[;&SEH Name \BDOLTyue \%;In;a:ss \N Array [ initvalue [ atiibute | Description i
The usage methods are also divided into direct call
and indirect call

3. Directly call as shown in the following figure,

and refer to the usage of the DI module for specific
calling methods.

0006

%QX2.0
y—

Open debugging mode and obtain the result
shown in the following figure.
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%QX2.0
()

The indirect call is shown in the following figure,
and its calling method can be found in the DI call-
ing method

0006

ouTt

2.4.3 Analog Input Al

Click on the analog input module, and then click
on the input to set the variable for analog input 00
to Al_in1. You can see that the data type for analog
input is WORD. Click to save.

Analog input module

[Fassign & unassion

Data | ObjeciName Type Variable
A0 Analog input 00 WORD  AlLIn1
A3 Analog input 03 WORD
A2 Analog input 02 WORD
Al Analog input 01 WORD

After clicking save, the following image can be
seen in the I-O-mappings section of the project,
where the address of Al_in1 is% IW3.0.

Name [ wee [ adaress | amay [ initvawe [ amoute | Description

1 [sB1 BOOL %15  No

2 |out1 BOOL %QX20  No

3 ALt WORD %IWZ0 Mo

When this variable is used in the program, the
value will change when the corresponding channel
of the extension module has voltage or current
input.

The switching between voltage and current modes
requires the use of Boneng's library functions. The
specific implementation method can be found in
section 3.2.4.1.1. If voltage detection or current de-
tection is not set, voltage detection will be defaulted.

The voltage range of the input voltage is 0-10V, cor-
responding to a value of 0-10000;

The current input range is 0-20mA, corresponding
to a value of 0-20000;
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2.4.4 Analog output AQ

The use of AQ extension module is similar to Al
extension. Create variables, AQ_outl, and click
save.

Analog output module

Information Output

3] assign UnAssign

Data | ObjectName Type | Variable
2 |AD1 Analog output 01 WORD  AQ_Outi
| 3 [ao2 Analog output 02 WORD
| 4+ lno3 Analog output 03 WORD

1 |A00 ‘Analog output 00 WORD

After clicking save, the following image can be
seen in the I-O-mappings section of the project,
where the address of AQ_outl is% QW4.0.

Name [ mwe [ Adoress | Amay | mitvae | Awibue | Description
1 [se1 BOOL. %15 No

2 |ouTt BOOL %QX20  No

3 |ALm WORD %W30  |No

4_{AQ_Out WORD %QW41_ No

By changing the value of variable AQ_outl in the
program, the output voltage of its corresponding
channel can be altered.

The voltage output by AQ ranges from 0-10V, cor-
responding to a value of 0-10000;

Note: The AQ module only has electrical output
and no current mode.

2.4.5 Communication module Cl

The Cl module does not have actual software con-
figuration information. It is worth noting that only
one Cl module can be mounted in a PLC device,
and it must be closely attached to the CPU module
body. The X3000 series supports Modbus RTU dual
master stations, one of which is this Cl module.
Specific configuration information can be found in
chapter 2.5 Serial Communication.

2.5 Serial Communication

2.5.1 Overvie

BonneglogicLab supports dual master communi-

cation, with one master on the CPU module and

the other on the expansion module. But the con-

figuration methods and usage steps of the two

main stations are the same. Configure resources.
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2.5.2 Modbus RTU Master Station Configuration

2.5.2.1 Open Modbus RTU main station

Click on RS485-1in the resource and select
Modbus RTU master in the opened window page.
Two configuration pages for baud rate and serial
mode will automatically pop up, as shown in the
following figure:

© ot used
© Modous RTU Slave
esources
4 & configuration — Baud rat
4, X3050
4 Modbus Register Address O so00bis
- E5) Parameters(RETAIN) © 1200 bis
----- {55 Status Variables(NOT RETAIN) O 2400bis J
; EXPANSION 10 O 4800 bis L
[ Rs485-1] » O 9600 bis
....... 'L, R5485-2 O 19200 bis
- Ethernet ® 38400 bis
4 == EtherCAT O 57600b/5
""" S Main network O 76800 bis
7§ MOTION CONTROL O 115200 bis
- #> ECAM CONTROL
r— Serial Mode %
N,2,1 (No parity, & data bits, 1 stop bit)

In the configuration page above, you can select
the baud rate and serial mode. The instructions for
selecting serial mode are shown in the following

table:

Mode selection

illustrate

N,8,1 (No parity,8 data
bits, 1 stop bit)

No verification, 8-bit
data bit, 1-bit stop bit

E,8,1 (Even parity, 8
data bits, 1 stop bit)

Even check, 8-bit data
bit, 1-bit stop bit

0,8,1 (0Odd parity,8
data bits, 1 stop bit)

Odd check, 8-bit data
bit, 1-bit stop bit

N,8,2 (No parity, 8 data
bits, 2 stop bits)

No verification, 8-bit
data bit, 2-digit stop bit

E,8,2 (Even parity,8
data bits, 2 stop bits)

Even check, 8-bit data
bit, 2-digit stop bit

0,8,2 (Odd parity,8
data bits, 2 stop bits)

Odd check, 8-bit data
bit, 2-digit stop bit
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2.5.2.2 Adding Communication Nodes

After opening the main station, right-click on
RS485-1 and click add as shown in the following
figure:

Resources TR
4-IF Configuration

4-EZ] Modbus Register Address

------ Parameters(RETAIN)

------ 3 Status Variables(NOT RETAIN)
------ =, EXPANSION IO

...... E‘ .

...... E\  RS485- Add

4% EtherCAY
b Sl Main network
------ J§ MOTION CONTROL

------ 2 ECAM CONTROL

After clicking, a device directory window will pop
up, as shown in the following figure:

Fiter: | |

Device name Versi.. Description

', Broadcast Modbus FC-05 1.0 Function 05 (0x05) - Wite Single Coil

1, Broadcast Modbus FC-06 10 Function 06 (0x06) - Wite Single Register
1, Broadcast Modbus FC-15 1.0 Function 15 (0x0F) - Write Muttiple Coils
1, Broadcast Modbus FC-16 1.0 F 16 (0%10) - Write Multiple Register

Elshon dl versirs

Select the universal Modbus node in the device
directory window (other devices have broadcast
function), click select, and this universal node will
appear below RS485-1. As shown in the following
figure:
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Resources 4 o=
& Configuration
44, X3050
] Meodbus Register Address
Parameters(RETAIN)
% Status Variables(NOT RETAIN)
EXPANSION 10

1] Generic Modbus_1

HSA485-
W Ethernet
4S5 EtherCAT
S0 Main network
<J§ MOTION CONTROL
£ ECAM CONTROL

Click on the node with the mouse to configure it,
as shown in the following figure:

Generic Modbus node

ing:
Name: Generic Modbus_1
Modbus address: 1 (1..247)
Minimum poling time: 1 ms
Address type: @® wmodous O Jbus

You can change the name of the node, the address
of the slave station (1-247), the minimum polling
time, etc. Modifying the minimum polling time can
constrain the polling time of functional nodes such
as FC03 and FC06 under this node.

2.5.2.3 Adding Function Nodes

Right click on the created generic node and click
Add as shown in the following figure:

o |
p Configuration
4 X3050
Fl Modbus Register Address
Parameters(RETAIN)
% Status Variables(NOT RETAIN)
EXPANSION 10
4%, RS485-1
_
'C, RS485-2 Add
W Ethemet Remove
4 EtherCAT Enable / Disable
Sw Main net
7§ MOTION cd Copy
42 ECAM CONT Move up

Move down
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5 Device catalog

Filter:

Device name Versi... Description
% ModbusFc-01 1.0 Read Coils - Function 01 (0x01)
% ModbusFc-02 1.0 Read Discrete Inputs - Function 02 (0x02)

D

b Modbus Fc-03 Read Holding Register - Function 03 (0x03)
% Modbus FC-04 1.0 Read Input Registers - Function 04 (0x04)
% ModbusFc-05 10 Write Single Coil - Function 05 (0x05)

% Modbus Fc-06 10 Write Single Register - Function 06 (0x06)
% ModbusFC-15 10 Write Multiple Coils - Function 15 (0x0F)
% ModbusFc-16 10 Write Multiple Register - Function 16 (0x10)

Taking the example of adding a read hold register
- function FC-03, select FC-03 and click select.
After adding it, this function node will appear
under the general node. As shown in the following
figure:

4% RS485-1
4 Generic Modbus 1
% Modbus FC-03 1

Click on the Modbus FC-03 function node, and in
the General tab, you can configure register ad-
dresses, polling times, timeout times, and more.
As shown in the following figure, the starting ad-
dress needs to start from 1.

Modbus FC 03(0x03) - Read Holding Register

General Holding Reg.
g
I Start address: | 1 X | (1..65536) I
Polling time: |0 ms (0 = Continuous Read)
Time out: 1000 ms

Click on the Keep Register tab in the above image
to add, delete, and list variables in one row. You
can assign and unassign a variable.

Modbus FC 03(0x03) - Read Holding Register

\j =+ Add H = Remove H @ Assign H @ UnAssign \
[ Name [ ObiType [ Address [ Variable |
1 Register 'WORD 1

The main function of this page is to set a variable.
Under the function node FC-03 mentioned above,
it will access the register address configured for
this function and assign the accessed data to this
variable. This variable can be directly entered in
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the variable box as shown in the following figure:
enter the name Read_Sata, and a dialog box for
creating a new PLC variable will pop up. Select the
type of the PLC variable, click OK, and then it will
be ready.

Modbus FC 03(0x03) - Read Holding Register

[ == Add ][ = Remove ][ @ Assign ][ (@ UnAssign ]

s | Name. [ ObjType. [ Address [ Variable |

1 |Register WORD 1 Read_Data

Name: | Read_Dats| x

Type: | WORD

Afterwards, in the engineering window, a global
variable group for Modbus_Vars will appear, in
which the PLC variables created above will
appear. As shown in the following figure:

[T ame T Twe [ Adwess | wy | wivae | Aamowe | Descrpton &l
L DEFINE NAME ~ | [Reas e WORD HUNI000 1o |

2.5.2.4 Precautions

When setting the register address to be accessed
as a Modbus RTU master station, it is generally
necessary to increment the address by 1.

2.5.3 Modbus RTU Slave Configuration

2.5.3.1 Open Modbus RTU Slave

When configuring Modbus RTU slave, you need to
click on RS485 in the resources, select Modbus
RTU slave on the configuration page, configure
the slave baud rate, serial mode, and slave station
number, as shown in the following figure:
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O Notused
O Modbus RTU Master
@® Wlodbus RTU Slave

— Baud rate

Resources X o
4 [ Configuration 600 bls
g ¥3050 O 12000is

4 Modbus Register Address O 2400 bis

© =] Parameters(RETAIN) O 4z00bis

- & Status Variables(NOT RETAIN) O 9600 bis

+ & EXPANSION 10 O 19200 bie

l @ 38400 bis

¥, RS485-2
W Ethemet

4T EtherCAT

© Sl Main network
-1 MOTION CONTROL -
"> ECAM CONTROL — Serial Mod:

O 57600 bis
© 76800 bis
O 115200 bis

N,8,1 (No parity, & data bits, 1 stop bit)

— Slave setting:

Modbus address (1..247). ' 1

2.5.3.2 Creating Register Address

After creating a Modbus RTU node, it is necessary
to design some register address variables for the
master station to access. The variable design of
register address needs to be designed in the pa-
rameter (power down hold) in the resource
column. Detailed design methods can be found in
sections2.2.3and 2.2.4.

2.5.4 Modbus Fault Code Explanation

The fault code can be accessed in the library man-
agement wizard for enumeration variable compar-
ison

4z AlIModbusRTU
T
I Structures

|4 Enumeratives |
MB_RESULT_VALUE
MB_RTU_NETWORK_ID
MbBaudrate

MbChn

MbeError
MbException
MbFunction
MbMode

MbParam

ERE A R

MbRSMode
MbStatus

s
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You can also refer to this place

Function

Name Value| Description
MbRqgErr_Ok 0 No error occurred
MbRqgErr_Illegal- 1 Invalid request mes-

sage

MbRqgErr_Illegal- )

lllegal data address

edge

DataAddress

MbRqErr_lllegalDat- 3 lllegal data value
aValue

MquErr_SlaveDev- 4 Slave device failure
iceFailure

MBRqEr_Acknowl- 5 Acknowledge error

iceBusy

MbRqgErr_SlaveDev- 6

Slave device busy

id

MbRqErr_ParityError |7 Memory parity error
Communication
MbRgErr_CommcChn |g channel configura-
tion error
. Invalid slave address
MbRqgErr_Invalid-|q (address range 0 -
SlaveAddress 247)
MbRqErr_Gateway- 10 Gateway path un-
PathUnavailable available
i Gateway target
Mqu.Err_.Gate 11 |device failed to
wayDeviceFailed
respond
Invalid number of
MBRGErr_Ms-1)) lelement for this
gMaxElements function
Cannot correctly
MbRt(l:]ErrlaMnge— 13 |build the request
questinvali message
MbRgErr_MsgRe- Invalid response
sponselnvalid 14 message
MbRqErr_MsgSize 15 Response size error
MbRqgErr_Timeout |16 Timeout reached
MbRqErr_TaskInval- 17 Function invoked by

an invalid task
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2.6 Ethernet communication

2.6.1 Overview

The Ethernet communication part of X3000 series
PLC mainly integrates Modbus TCP protocol,
including server and client. It can easily communi-
cate and exchange data with devices that support
Modbus TCP.

2.6.2 Modbus TCP Host Configuration

2.6.2.1 Activate Modbus TCP Master Station

Find Ethernet in the resource window, click on
Ethernet, and select Modbus TCP master in Ether-
net configuration. As shown in the following
figure:

esources
4 5 Configuration
o X3050
'+ E5) Modbus Register Address
) Parameters(RETAIN)
iables(NOT RETAINY

Ethernet Configuration

odl

Modbus TGP Slave always enabled. Unitidentifier. 255

@i € -
: %

2.6.2.2 Adding Modbus TCP Universal Node

After selecting the Modbus TCP master, you can
add a universal node by right clicking on Ethernet
and selecting the universal Modbus node from the
device directory. As shown in the following figure:

Generic Modbus node

7§ MOTION CONTROL Address type:
£9 ECAM CONTROL

Click on the universal Modbus TCP node that was
just added. Configure the node as shown in the
following figure:
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Generic Modbus node

In this node, the node name, IP address of the
slave, and Modbus slave address can be set.

2.6.2.3 Adding Function Nodes

Under the Modbus TCP universal node, adding
functional nodes is the same as adding Modbus
RTU, which will not be elaborated here. For de-
tails, please refer to section 2.5.2.3.

2.6.3 Modbus TCP Slave Configuration

2.6.3.1 Open Modbus TCP Slave

Modbus TCP slave is always enabled by default, as
shown in the following figure: simply configure
the register address.

Ethernet Configuration

Mode
] Modbus TCP Master
I Modbus TCP Slave always enabled. Unit identifier: 255 I

The IP address of the slave station is the IP ad-
dress of the PLC, and the port number is 502.

2.6.3.2 Creating Register Address

The register addresses of Modbus TCP and
Modbus RTU slave stations are shared, and the
address for creating register variables can be
found in sections 2.2.3and 2.2.4.

2.6.4 Modbus Fault Code Explanation

Please refer to 2.5.4 Modbus fault code descrip-
tion
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2.7 EtherCAT Communication

2.7.1 Overview

EtherCAT is an open industrial field technology
based on Ethernet, characterized by short com-
munication refresh cycles, low synchronization
jitter, and low hardware costs. To learn about the
principles and related technologies of EtherCAT,
please refer to the book "Design and Application
of EtherCAT Driver for Industrial Ethernet Field-
bus", or visit the official website of the EtherCAT
Technical Committee at: https://www.Ether-
CAT.org.cn .

The X3000 series supports standard EtherCAT inter-
faces (1 RJ45 interface) and can support up to 32
slave stations using a linear topology structure. The
minimum EtherCAT bus cycle can be set to 1ms.

2.7.2 EtherCAT Master Station Configuration

2.7.2.1 Importing Device XML

Before conducting EtherCAT communication, it is
necessary to import the slave ESI file so that the
master can recognize the slave information. This
operation only needs to be imported once, and
the slave information will be saved in Logiclab, so
that the slave information can be recognized
every time the slave is scanned.

Select Logiclab Tools>Import EtherCAT ESI file.

IE test_help - LogicLab - \\VBOXSVR\Documents\test_help\test_help\test_help.plcpr] - [Resources *]

%9 File Edit View Project On-line Debug Window Codeanalysis | Tools | Help
=] X oa A & [BREE=EF Custom tools »
) ¥ 88 F 1 08 R S l ImEnESI... I
T
x
~

I AT Run Modbus custom Editor

b
| Open with SoftScope
Export to SoftTune
& Enmu_Name Open with SoftTune
J++giP LD_PROGRAM
b EIP main

New_Type [ Mode Controller firmware upgrade

Project u
I DEFINE_NAME

Execute network scan

Then select the XML file location in the opened file
window and choose the device where the file is
saved. As shown in the following figure:
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- o

| [Belectalf [Setectnone|

Name Version Description _ ProductCoda_RevisionNo

T TOAT OxTG0ATT ]

| e | e

After adding the XML device, all new projects can
be used without the need for repeated addition.

2.7.2.2 Basic Settings

Resources

a Configuration
4 g X3050

; EXPANSION 10
5%, RS485-1
€, Rs485-2
[ W Ethernet
+ <[EEEY
" Main network
- il MOTION CONTROL
- §2 ECAM CONTROL

45 Modbus Register Address [View resuling configuration .| | Networkopolagy . |
- E= Parameters(RETAIN)

55 Status Variables(NOT RETAIN)
Max Ports: 4
Max Frames: 60
Max MAC Ids: 100

Master settings

) Enabled
Master name: [Master_1

Oniineconfig: Remote on 192 16801235000

[ BoE - Virtual ethernet switch

Reference clock: /AX-CM55-CIA402_1
Sync shit time [30 ] otcycetime
Divergence threshold (us): [250

Other settil

] Always read indentiication informations
Acyclic frames min. period (us): [4000

name function

Include the minimum period for
Other set-|synchronizing data frames and
tings whether identity information is
continuously read.

2.7.2.3 Synchronization Unit

To avoid abnormal interference from some slave
stations with other devices or to distinguish the
source of faults, synchronous unit data grouping
function can be used. As shown in the following
figure

Master settings
General Raw commands

SyncUnit Name

Add SyncUnit

] Remove syncunit

AX-CM55-CIA402 1 0

name function
Enabled Configure Enable Master Station
Master name | Set the name of the main station
Online config The IP address of the PLC generally
does not need to be modified by default
The online mode button, when the
Online mode logiclab software is con nected to the
controller, can be clicked to enter
the online function
View result- | Browse configuration results, includ-
ing configu-|ingslave related information, as well as
ration startup configuration commands, etc.
N etw o rKk|Graphicdisplay configuration net-
topology work connection
EoE- Virtual | Virtual network conversion related con-
ethernet switch | figurations are generally not involved
Distributed | Set the distributed clock to its default
clock value
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Slave SU 1D Assigned SyncUnit Assigned Task I‘

In a synchronization unit, a new synchronization
unit can be created, a synchronization unit can be
deleted, and a slave station can be assigned to a
synchronization unit. If there are no special
requirements, you don't need to worry, just de-
fault.

2.7.2.4 Custom Addressing Method

The custom addressing method associated with
PLC variables can read the relevant registers or
memory of the slave station. As shown in the fol-
lowing figure:

Master settings

General Synclinits

UnAssign

Assign

Add cmd ] Delete cmd

Cmd DataType Logaddress Adp Ado Work cnt Comment

mi
@BYTE 0x0 0x0 0

@ APRW BYTE 0x0 0x0 0
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When creating an addressing method, it is
achieved by associating PLC variables, so the con-
tent read and written is also based on changes in
PLC variables. So here we need to input the PLC
variable name, and after saving it, an additional
global variable group will be added in the project,
EtherCAT_mappings. Itis necessary to under-
stand the function of the command and the
format of the message in order to use this func-
tion effectively. For detailed information, please
refer to EtherCAT Addressing Method Analysis. If
there are no specific requirements, there is no
need to worry about this feature.

2.7.2.5 Scan and Add EtherCAT Slave Devices (On-
line)

First connect the PLC and computer network
cables, and then connect them to the EtherCAT
network cable. On the EtherCAT main station
basic settings page, click the Online button, and
you will see an Online tab. As shown in the follow-
ing figure:

Master settings

its

PhysAddr AutolncrAddr  State  Type  Detectedtype  Vendor-Product-Rev.
<missing> 0 0 op AN-CIA402 87-2-10000
<missing> 0 FFFF op AX-CMS55-CIA402 §7-3-10002

In this box, the connected slave devices will be pre
scanned (displaying the device name and device
ID, indicating that the XML device has been im-
ported), but the device has not been configured
into the project yet, so you need to click Scan Net-
work to scan.

Master settings

T » (| YT

Req.state ?] Acwaisute: op

Physaddr AutolncrAddr  State  Type
0 0 op
o

After successful scanning, as shown in the figure
below, the font changes from blue to black, indi-
cating successful scanning.
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Master settings

‘ ‘Scan Network |

[ R Req. state: o Acwatsste: op

Name PhysAddr AutolncrAddr  State Type Detected type  Vendor-Product-Rev
AN-CIA402_1 1001 0 op AN-CIA402 AN-CIA402 87-2-10000
AX-CM55-CIA402 1 1002 FFFF op AX-CM55-CIA402 AX-CM55-CIA402 87-3-10002

And two additional device nodes can be found in
the main network of EtherCAT.

Resources 4 x
4 Configuration
4, X3050
4 Modbus Register Address

Parameters(RETAIN)

Status Variables(NOT RETAIN)
EXPANSION 10
%, RS485-1
%, RS485-2
W Ethernet
%5 FtherCAT
PR 1 Main network
[ AN-CIA402_1
1§ MOTION CONTROL
45 ECAM CONTROL

-

.

b

It is worth noting that if the XML file for this device
has not been added in the BonenglLogiclab soft-
ware before, it will not be able to scan the device
properly. When the main station is already run-
ning, if additional or reduced slave devices are
added midway, the main station needs to be
stopped in order to rescan for the added device
information.

2.7.2.6 Online Monitoring

In the online monitoring of the main station, users
can view the status of the main station and its sub
stations, as well as some relevant information
about the sub stations.

Master settings

Genexal SyncUnits

Name PhysAddr AutolncrAddr State Type Detected type _ Vendor-Product-Rev
AN-CIA402_1 1001 0 Op AN-CIA402 AN-CIA402 87-2-10000
AXCMSS-CIAW02_1 1002 FFFF op AX-CMS5-GIAd02 AX-CM55-CIA402 87-3-10002

Actual state: represents the status of the main sta-
tion. Click 'Run' to start or stop the main station.
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2.7.3 EtherCAT Slave Configuration
2.7.3.1 Manually Adding EtherCAT Slave

Right click on the main network, click Add, and a
device directory dialog box will pop up. Find
Boneng and expand it, then find Servo Drives and
expand it, and select a servo drive device. Then
click to select. As shown in the following figure:

4 configuration
4 (g, X3050
4+ 5 Modbus Register Address
) Parameters(RETAIN)
* 3 Status Variables{NOT RETAIN)
. EXPANSION 10
|, Rs4gs1
g, Rs4gs2
A Ethemet
4 S EtherCAT
I

u
1§ MOTION CONTI Add...
£ ECAM CONTROI

Import from file...

2.7.3.2 General Settings

Click on the added EtherCAT slave device, and the
slave configuration page will appear, as shown in
the following figure:

Slave settings

|Resources 4 x

4 3 Configuration
4 X3050
4-E Modbus Register Address
+~E5 Parameters(RETAIN)
53 Status Variables(NOT RETAIN)

-8 EXPANSION 10
&, RS485-1
% RS485-2

W Ethernet
4-¥5 EtherCAT
45 Mai

nnnnnnn

£ ECAM CONTROL

name describe

Enabled Enable options from the station
Slave name | Station name

Automatically added address (no

ééjc}rzslsncr special requirements need to be
changed)

Physical|Physical address (no special

address requirements, no need to change)

Previous Previous port

port
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name describe
Output
port output port

Device information container, in
which the type of slave station, XML
version number, product version
number, and product supplier ID
can be seen. Unless there are other
special requirements, the content
in this box generally does not need
to be changed.

Watch dog| The watchdog setting box generally
(container) |does not need to be set.

The timeout for state machine
jump is generally the default value
and does not need to be modified.
The abbreviations are as follows:

Device info

Timeouts
for state ma-| | I->P Initialize to PreOP
chine(ms) PreOP to SafeOP,
(container) ||P5570  |safe0P to OP
Return to Init or

Back to P, PreOP

0->S Op to SafeOP
Use LRD/L- : . .
WR instead Replacing LRW with LRD/LWR gen

of LRW erally does not require any changes
It is worth noting that. When using the X3000
series controller with a slave, it generally does not
directly use addresses to manage the slave, but
uses indexes for management. The index directly
connected to the control is designated as index 0,
and when linearly connected, the index is sequen-
tially incremented by 1.

2.7.3.3 Process Data

The Output tab and Input tab are two parts that are
often required to be configured in the slave configu-
ration project. Click on the Output tab on the Slave
settings page as shown in the following figure:
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Slave settings

General Startup Input

|| i -

Assign UnAssign [] Show only assigned PDOs
Add PDO &) Delete PDO Add PDO Entry &) Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatery SU ID
® 0x1600 Outpuls O O

@ o701 Outputs SM2
@ 01702 Ouputs

2.7.3.3.1 Selecting PDO Group

In different slave devices, the group and quantity of
PDOs are different. Usually, different PDOs need to be
selected for configuration according to different usage
situations, as shown in the following figure: the group
where SM2 is located indicates that it has been selected.

Slave settings

© 1703 Outputs

@ 01704 Ouputs

Ooooo
Ooooo

The column

headings in the table above are

explained as follows:

name

describe

Index

Index of PDO

PDO Name

The name of PDO

General
Output
Assign
Add PDO

UnAssign
&) Delete FDO

Startup

Mai lbox
[] Show only assigned PDOs.

Add PDO Entry

Input
o

] Delete PDO Entry

© 01600 Outputs
(@) 0x1701 Outputs
(@ 01702 Ouputs
() 0x1703 Cutputs
(@) 0x1704 Cutputs

[SM 2

ooooag

Index PDO Name Assigned SM Fixed Mandatory SU ID

0

oooog

0
0
0
0

The PDO group selected varies
among different devices. Some de-
vices support selecting multiple
PDO groups, while others only

2.7.3.3.2 Adding PDO Group

Find Add PDO in the Output tab to add PDO
groups, as shown in the following figure:

Slave settings

Assigned
SM

allow selecting one PDO group
(such as the servo device
AX-CM55-CIA402 from Boneng).
Therefore, when selecting only one
PDO group, it is necessary to first
cancel the previously selected
group and then reselect it.

Fixed PDO group, fixed PDO group
does not allow modification of the
content in this group. If thereis no

General

Output

Startup

Mailbox

Input
nc

fixed group, users are allowed to
add object directories, delete
object directories, map PLC vari-
ables, and other operations under

Fixed

Assign UnAssign [] Show only assigned PDOs

[ Delete PDO [ Add PDO Entry &) Delete PDO Entry
Index | PDO Nanmssi ned SM_Fixed Mandatory SUID

o - O oo

() T O = T T T

(3) Ox1701 Ouputs M2 m} o o

© 1702 Outputs =] O o

© 01703 Ouputs =] 0O o

@ 0x1704 OQuiputs — a O 0

2.7.3.3.3 Delete PDO group

After selecting a PDO group (the line where the cursor
is located), click Delete PDO to delete the line, that is,
delete the PDO group. As shown in the following figure:

Slave settings

this group.

Mandatory

Is it mandatory

General

Output

The synchronization unit ID can be

Assign

UnAssign

Startup

Mailbox

Tnput
c

[] Show enly assigned PDOs

SUID

assigned in the "SyncUnit" tab of

Add PDO ] Delete PDO Add PDO Entry
oy

& Delete PDO Entry

the main station
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L
O

Index | PDO Name_Assigned SMFixed' Meqdatory SU ID
* ]

ol e
v o

© 1701 Outputs  SM2
@) 01702 Outputs

Oooog
Ooooqd

T
0
0
@ 0x1703 Outputs — 0
0

) W1704 Outputs
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2.7.3.3.4 Adding Objects within PDO Group (Object
Dictionary)

In the OutPut tab, select an unsecured PDO object
group and click Add PDO Entry.

Slave settings

General Startup Input
OQutput Mailbox nc

Assign UnAssign [C] Show only assigned PDOs

Add PDO &) Delete DO Add PDO Entry B Detete PDO Entry

Index  PDO Name _Assign: ixed Mandatory SU ID

® Outputs ~ — m LI 0

@ 0x1701 Outputs SM2 L LI 0

@ 0702 Outputs - ] O o

(© 01703 Outputs — 0 O o

© 0704 Ouputs O O o

© 00 = ] O o

After clicking, a dialog box as shown in the follow-
ing figure will appear.

£ Add

© Empty object
@ From Dictionary
Filter:

Index Subldx Name Type Bitlen Default
0x4000 1 RPZD - R-PZD1 UINT 16
0x4000 2 RPZD - R-PZD2 UINT 16
0x4000 3 RPZD - R-PZD3 UINT 16
0x4000 4 RPZD - R-PZD4 UINT 16
0x4000 5 RPZD - R-PZD5 UINT 16
0x4000 6 RPZD - R-PZD6 UINT 16
0x4000 7 RPZD - R-PZD7 UINT 16
0x4000 8 RPZD - R-PZD8 UINT 16
0x4000 9 RPZD - R-PZD9 UINT 16
0x4000 10 RPZD - R-PZD10 UINT 16
0x4000 11 RPZD - R-PZD11 UINT 16
0x4000 12 RPZD - R-PZD12 UINT 16
0x4000 13 RPZD - R-PZD13 UINT 16
0x4000 14 RPZD - R-PZD14 UINT 16

In this dialog box, one board selects from the
object dictionary (From Dictionary). In Filter, you
can input name or index related information to
filter related results.

For example, to add an object with an origin
offset, enter 607 to filter out all objects related to
607. As shown in the following figure:

© Empty object

® From Dictionary

Filter: (607
Index  Subldx Name Type Bitlen Default
06071 INT 16 0(0x0)
06072 UNT 16 3500(t
0607A DINT 32 0(0x0)
T607C DINT 320 0x0) ]
060D 1 DINT 32 21474
0607D 2 DINT 32 21474

0x607E.
0x607F

USIN 8 0(0x0)
UDIN 32 10485
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Select the origin offset 0x607c and click OK.

Expand the PDO group you just selected, and you
can see the newly added origin offset object
below, as shown in the following figure:

Index PDO Name Assigned SM Fixed Mandatory SU ID
0x1600 Outputs ~ — O 0o o

Index Subldx PDO Entry Name Type Bitlen PLC var Comment
@ 0x6040 0 Controlword UINT 16
0G0TA 0 I P DINT 32
[Toxs07c 0 Home offset DINT 32 |

2.7.3.3.5 Delete Objects within PDO Group (Object
Dictionary)

Select a PDO group, click the expand button on
the left to expand the PDO group, select an object,
and click Delete PDO Entry above to delete the
object, as shown in the following figure.

Slave settings

General Startup Input

Qutput Mailbox nc

Assign UnAssign [] Show only assigned PDOs

Add PDO 5] Delete PDO Add PDO Entry =1 Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SU ID
0x1600 Outputs - O O 0

Index  Subldx PDO Entry Name Type Bitl C var Comment
0x6040 0 Controhword  UINLAT

0x607A 0 Target position _—DINT 32

Tx607C 0 Home offset BINT -2

After clicking, it will ask if the object needs to be
deleted. Click Yes to delete the object, as shown in
the following figure:

1

o Delete PDO entry 607C:0 'Home offset’ 7

] =

2.7.3.3.6 Map PLC variables to group objects

In PLC programs, an object within the PDO group
can be directly accessed through PLC variables.

After expanding the PDO group, you can see the
intra group object table. In the intra group object
table, the column where PLC var is located is the
mapped PLC variable.
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Slave settings

Assign UnAssign ["] Show only assigned PDOs

Add PDO & pelete PDO Add PDO Entry & pelete PDO Entry

Index PDO Name Assigned SM Fixed Mandatery SUID

0x1600 Outputs - O O 0
Index  Subldx PDO Entry Name Type Bitlen JPLC var Comment
a 0x607A 0 Target position DINT 32
DD
0x6040 0 Controlword UINT 16

In PLC var, users can directly input the name of
the PLC variable they want to generate. After en-
tering the name, the type of the PLC variable will
be selected, which should generally be consistent
with the object type. Relevant comments can be
entered in the Comment. As shown in the follow-
ing figure:

Index PDO Name Assigned SM Fixed Mandatory SU ID
0x1600 Oufputs ] g o
Index Subldx PDO Entry Name Type Bitlen PLC var ‘Comment

@ 0x6040 0 Controlword UINT 16 Control_word

0x607A 0 Target position ~ DINT 32

After completing the input, the PLC variable will
appear in the EtherCAT_mappings global variable
group.

If the PLC variable has already been defined before,
you can use the Assign button to assign the select-
ed object to a PLC variable. Similarly, Unassign can
also be used to cancel the assignment.

2.7.3.4 Online Monitoring

After enabling Online mode on the main page, an
Online tab will appear on the sub page tab. Click
on the Online tab as shown in the following figure:

Slave settings

Online

‘ ESC Registers access ‘ ‘ EEPROM access .. ‘ ‘ COE SDO access ‘ ‘ Diagnostics ‘

Regse [ 7| cuetse

Direction Index  Subldx Name Type Bitlen Forced Val PLC variabl
Input  0x603F 0 rror UNT 16 [ 0(0x0)

Input  0x6041 0 UNT 16 [ 0(0x0)

Input  0x6061 0 SNT 8 [ 0(x0)

Input  0x6064 0 DINT 32 []  -168139581 (OxF5FAG
Input  0x606C 0 DNT 32 [0 0(x0)

Input  0x6077 0 INT 16 [0 0(0x0)

Input  0x6089 0 UNT 16 [ 0(0x0)

Input  0x60BA 0 ue DNT 32 [0 0(x0)

Input  0x60BC 0 DNT 32 [0  0(x0)

Input  Ox60FD 0 UDINT 2 O 0(x0)

Output  0x6040 0 UNT 16 [ 0(0x0)

Output  0x6060 0 SNT 8 [0 0(x0)

Output  0x6071 0 INT 16 [ 0(0x0)

Output  0x607A 0 DINT 32 []  -168139491 (OxF5FAG
Output  Ox60FF 0 DNT 32 [ 0(x0)

Output  0x6081 0 UDINT 2 O 0(x0)

Output  0x6088 0 UNT 16 [ 0(0x0)
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Four buttons appear on the above page, with spe-
cific functions as shown in the table below:

Button Name illustrate

‘ ESC Registers access .. ESC register access

‘ EEPROM access ... | EEPROM access

‘ COE SDO access .. ‘ COE SDO Access

‘ Diagnostic infor-

‘ Diagnostics ... ; L
mation viewing

In the table below, you can double-click or right-click
to select and modify the value of an object.

Direction Index _ Subldx Name Type Bitlen Forced Value PLC variable
Iput  0x603F 0 Enorcode UNT 16 []  0(0x0)

It 0x6041 0O Statusword UNT 16 []  0(0x0)

Input  0x6061 0 Modes of operation display  SINT &[] 0(0x0)

Input  0x6064 O Position actual value DINT 32 [  -168139585 (0XF5FAG4BF)
It 0x606C 0 Velocity actual value ONT 32 [  0(0x0)

Input  0x6077 O Torque actual value INT 16 [1  0(0x0)

It 0x6089 0 Touch probe status UNT 16 [ 0(0x0)

Input  0x60BA 0 Touch probe postposvalue DINT 32 [ 0(0x0)

Input  0x60BC 0 Touch probe pos2posvalue DINT 32 [ 0(0x0)

Input  0x60FD 0 Digital inputs UDINT 32 []  0(0x0)

Output  0x6040 0 Controlword UNT 16 [ 0(0x0)

Output  0x6060 O Modes of operation SNT &[] 0(0x0)

Output  0x6071 0 Target torque INT 16 [ 0(0x0)

Output  0x607A 0 Target position DINT 32 [  -168139491 (0XF5FAG51D)
Output  0x60FF 0 Target velocity DNT 32 [ 0(0x0)

Output  0x6081 0 Profile velocity UDINT 32 [1  0(0x0)

Output 06088 0 Touch probe function UNT 16 [ 0(0x0)

After double clicking an object, the following
window will appear.

LE Write once value

Bit size

Signed: [El |
Unsigned: [0 |
Hex: [0 |
Float:

Boolean: TRUE FALSE

String:

Raw bytes: |00 00

Enum:

| OK | | Cancel ‘

You can input data types such as signed, un-
signed, hexadecimal, etc., and click OK to modify
them. If the modified value is changed by the pro-
gram, you can check 'Forced' to force the value.
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2.8 Motion Control

2.8.1 Introduction to Motion Control Axis
2.8.1.1 Overview
® Basic composition and logical control

In motion control systems, the object of motion
control is referred to as an axis. Axis is the
bridge connecting the driver and PLC instruc-
tions. The motion control axis is used to control
EtherCAT bus drivers that comply with the 402
protocol, and can also control encoder axes,
virtual axes, and so on. Inside the PLC, the basic
structure and processing logic of the axis are as
follows:

Axis structure

@ Axis type

The supported axis types include bus servo
axis, bus encoder axis, and virtual axis.

Axis structure | function

Axis configu- Used to configure various param-

ration pa- eters of‘the shaft, guch as gear

A meters ratio, origin regression type, en-
coder mode, etc.
In the user program, execute axis
motion control using MC motion
control instructions.

Axis control| Axis control commands are divid-

command ed into management classes (such
as MC_Sower), motion classes
(such as MC_SoveAbsolute), and
status classes (MC_SeadStatus).

2.8.1.2 Axis Units

Two units are used in the axis structure, namely
the user unit and the pulse unit.

e User unit

Axis Type |content

Axis controlled by EtherCAT slave
servo drive.

This axis is used to allocate to
actual servo drives for use.

The bus servo axis supports control
of several basic modes such as posi-
tion, speed, and origin regression.

Bus servo
axis

Axis remote 10 control using Ether-
CAT slave station

This axis is used to allocate to
actual EtherCAT remote IO counters
for use.

Bus encod-
er shaft

) . |Virtual bus servo axis, no need to
virtual axis

associate servo drivers.

To describe the properties of the axis and control
its motion, divide the axis into two parts:
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The measurement units used on the instruction side,
such as millimeters, centimeters, angles, etc., are
called user units and are usually represented by Unit.

The user coordinate system is divided into linear
coordinate system and rotational coordinate
system according to different operating conditions.

Alinear coordinate system typically contains a zero
point, with forward motion when the target posi-
tion increases and backward motion when the
target position decreases. The linear coordinate
system can be set with positive and negative soft
limits. The rotating coordinate system consists of a
zero point and a rotation period. Within one cycle
period, when the target position increases, it moves
clockwise, and when the target position decreases,
it moves counterclockwise.

Pulse unit

The unit of measurement used on the driver side, usu-
ally denoted as plus, is based on the number of pulses.
Drivers typically include two parameters: the pulse
zero point and the number of pulses for the motor
to rotate one revolution encoder.

436




2.8.2 General steps for creating axis objects

2.8.2.1 New construction project

To control the axis correctly, first create a configu-
ration according to the project needs, then set rel-
evant parameters based on the working condi-
tions, download the project and perform simple
operations through online debugging to deter-
mine whether the parameter settings are reason-
able and the hardware connections are reliable.
Finally, write a PLC program to complete the over-
all control logic function. Here is an example.

When creating a project for X3050, it is necessary
to select X3050. As shown in the following figure:

2.8.2.2 Creating Configuration

To control the motion of AX-CM55, it is necessary
to configure a servo driver and a bus servo axis,
and link them together.

2.8.2.2.1 Adding servo drivers

Add or scan a servo drive in EtherCAT. (See section
2.7 EtherCAT Communication for details)

2.8.2.2.2 Adding Process Axis Objects

On the Bonenglogislab page, find the resource
window, right-click on the motion control process
object, and click on add axis object, as shown in
the following figure:

Resources 4 x|
4[5 Configuration

45 X3050
- E5] Modbus Register Address

------ Parameters(RETAIN)

------ 8 Status Variables{NOT RETAIN)

EXPANSION 10
%, RS485-1
%, RS485-2
W Ethernet
S5 EtherCAT
------ S0 Main network

...... ECAM CON Add Axis
Paste Axis

Remove All Axis
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After clicking on the add axis object, a device
directory window will pop up. Select the motion
control axis, as shown in the following figure:

Fiter: |

Device name Versi... Description
u New_Axis 2 motion control axis

G v

After the addition is complete, a New_Six-0 will
appear under the motion control process object
as shown in the following figure:

P .]H MOTION CONTROL

u Mew_Axis

2.8.2.3 Operating Axis Objects

Right click on the motion control process object
to bring up a menu where you can add, paste, and
remove all axis objects, as shown in the following
figure:
P

[ New_Axis 0 Add Axis
i New_Axis_1

B New_Axis_2
@ ECAM CONTROL Remove All Axis

Paste Axis

Right click on an axis object to copy, remove,
rename, import, and export axis objects.

Copy Axis
Remove Axis
Rename Axis
Axis Import

Axis Export

2.8.2.4 Associated servo drives

After adding the servo driver in the EtherCAT
node, it can be found in the output device, as
shown in the following figure:
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Prject v x . . .
B testProject Axis Configuration Page
P main

=
1@ GlobalVars
boB Tk

w10 b 0

fxis Type B Bus Serva xes B
Toput Device B | Clndistributed> -
output Device B |(lndistributeds |

Resources ux

+ 3 Configuration
+ i 050
4 = Modbus Register Address.
5] Parameters(RETAIN)
5 Sotus VariablesNOT RETAIN)
EXPANSION 10

By selecting this servo drive, you can associate it
with the axis.

2.8.2.5 Save or Compile Generate

On the axis configuration page, in the unit conver-
sion, mode/parameter settings, and origin return
settings, set the parameters that need to be set,
and then save and compile them. In the project
window, a variable group will be generated. In this
group, you can find that the variable name with
the same name as that of the previous axis cre-
ation will be generated. In the PLC program, when
calling the MC_ block, you need to call this vari-
able to identify which axis it is. As shown in the fol-
lowing figure:

Project nox

- EP main

) [li@ GlobalVars

4 1§l MotionVar

| ‘5_ AxisNameGroup
El Mew_Axis_0
o [F=] Mew_Axis_1
N [=] MNew_Axis_2

FE Configuration
4
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2.8.2.6 Writing Programs

In a ladder diagram program, if you want to
enable the axis, you can view the library manage-
ment wizard on the right and click to expand the
MotionControl folder, click to expand the Basic
folder, find the MC-Power function block, use the
mouse to drag it onto the ladder diagram net-
work, and then drag the variable that was just
generated in the left project to the Axis pin to
complete the axis enable program writing. Next,
you can control the enable state of the axis by
controlling the Enable pin. As shown in the follow-
ing figure:

2.8.3 Axis Page Configuration

2.8.3.1 Basic Axis Settings

2.8.3.1.1 Bus servo axis

Click on the axis you just created and select the
desired axis type from the axis types. Supports
bus servo axis, bus encoder axis, and virtual axis.
Choosing to keep is invalid. And compile an error.

Axis Configuration Page
Mode/Parameter Settings rigin Return Setting n Line Debugging

[SELYSPESCEPPIN it Conversion Settings

Y —

dxis Type » Bus Servo Anes -

Input Device B | <Undistributed> ©

Output Device W i§-CHES-CIA402_ 1

When the selected axis type is bus servo axis, the
input device cannot select it. When the shaft type
is selected as encoder shaft, the output device
cannot be selected. When selecting a bus servo
axis, at least the control word, status word, and
target position need to be included in the PDO of
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the bound servo axis, otherwise there will be three
error prompticons.

Function Name Process Data

@ Output (controller to dewvice)

Control Wordk v| (1]
Modes Of Operation ‘ v|
Target Position > 0
Profils Telncity -
Profils Accslsration o
Profile Dacelsration o
Target Velocity -]
(&) Input (device to comtroller)
Errar Cods -
Status Vords |

Modes of operation display B

Pasition actual value =

Welocity actual value B

Torque actual value -

Current actual walue -

Digital inputs -

If not, you need to go to the ECAT configuration
page to configure PDO.

2.8.3.1.2 Bus encoder shaft

The settings and servo type in the bus encoder. If
you select the bus encoder axis, you need to con-
figure the four data in the drop-down box as shown
in the following figure: enable, direction, preset
value, and current count value. If you do not config-
ure it, the compilation will report an error.

Axis Configuration Page

[-EEEY LRI PI it Conversion Settings

1 —

Axis Type P Bus Encoder Aves

Output Device P | (indistributed ©

frteMatic Napping

(= output (controller to device)
Enablex <Undistributed>
Undistributed>

<lndistributed>

<Undistributed>

o 000

2.8.3.2 Unit Conversion
In the direction setting, when reverse is selected,
the actual direction of motion of the axis will
change.
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Direction Setting

[Rsvsrss

In the unit conversion page, it is necessary to
design the number of command pulses for the
motor or encoder to rotate one revolution. This
value is related to the electronic gear ratio on the
driver. When the electronic gear ratio on the driver
issetto 1:1, the encoder resolution (encoder on
the motor) should be filled in here. When the elec-
tronic gear ratio on the drive is not 1:1, the encod-
er resolution divided by the electronic gear ratio
should be filled in here. As shown in the following
figure:

The number of command pulses for a motor or
Encoder resolution
electronic gear ratio

Taking the 23 bit encoder of Boneng as an exam-

ple, when the electronic gear ratio set on the

driveris 1:1, 8388608 should be filled in here.

Travel Distance

encoder to rotate once=

@ Azis Type isLinear Node

Tover of notor rovoluioms nls 1

Nunber of command pulses
for one rotation of the
notor/encoder

8388608

FS:IF the electronic sesr
the drive is set to I:f, =
equivelent to the excoder

The load trawels one

Dumber of load revolutions n2: 1 | 12

Unit

So thereis

Encoder resolution  Motor speed nl1
Pulse number= * *

Electronic gearratio  Motor speed n2
Moving distance

Distance traveled per unit lead
Note: The unit lead corresponds to one rotation of
the load.
As an example of the configuration shown above:
When the target displacement given by the rela-
tive position command is 10, the actual number of
pulses sent by the motion control axis is
83886080, and the motor rotates 10 times at this
time. When the axis type is in rotation mode, the
same applies to linear mode.
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2.8.3.3 Parameter Mode Setting
The interface for setting parameter modes is as

Encoder Node Selection b | @ tbsolute node O Increnental nods ‘
Nodulo Setting >| @Finite axis OModulo axis ‘
o 1 bled [JPositive 1. bled
SoftwareLimit B
w 1 besfp | Forvard 1 Tue: (1600, 0 n
Software Error Response >| ,,,,,,,,,,,,,,,,, P ot tos 1000 nit/s ‘
Threshold sett: ing P | Follov the ercor threshold: 300 |tmit Speed reaches threshold Tni ‘
Nriman speet Unitss Nainn acosleration: [1000  |uit/e 2
Axis SpeedSetting b
Jog meximun speed 100 tmit/s
Torque Setting >| Positive torque maximm: 3000 0.1% Negatis arimum: (3000 0.1% ‘

Optias b | The ErrorStep state is not emtered after the collision linit ‘

2.8.3.3.1 Encoder Mode

Incremental mode

The PLC side does not consider the increase in
the number of turns caused by the overflow of
the 32-bit counter of the servo drive encoder.
When the PLC is powered off and restarted, it
does not save the current position of the encod-
er. After powering on again, the current position
of the shaft is calculated only based on the feed-
back of the servo driver for a single turn.

Absolute mode

Consider the increase in the number of turns
caused by the overflow of the 32-bit counter in
the servo drive encoder on the PLC side. When
the PLC is powered off and restarted, it saves the
current position feedback from the encoder.
After powering on again, during the initialization
process, the encoder position and servo drive
feedback position of the shaft stored inside the
PLC are read to calculate the current absolute
position of the shaft.

Mode setting

According to the actual operating conditions,

the motion control axis can be set as a linear

axis and a modular axis.

Limited axis

Linear mode is commonly used in devices with

mechanical motion ranges in the X-Y linear coor-
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dinate system.
In linear mode, it usually contains a zero point.

When the feedback position increases during
motion, it indicates forward motion, otherwise it
indicates reverse motion.

Allow the setting of forward and reverse soft-
ware limits. When the software limit is enabled,
the rear axle can only move within the limit
range.

Absolute positioning method: When the target
position is greater than the starting position, the
distance between the target position and the
starting position is moved forward; When the
target position is smaller than the starting posi-
tion, move the distance between the starting po-
sition and the target position in reverse.

Relative positioning method: When the target
displacement is greater than 0, move the dis-
tance of the target displacement in the forward
direction, and when the target displacement is
less than 0, move the distance of the "target dis-
placement" in the reverse direction.

The processing method of speed commands in
linear mode: if the target speed is greater than 0,
it will move forward, and if the target speed is
less than 0, it will move backward.

* Analog axis

Circular mode is a counter changing mode that
repeats infinite counting within a set range. Usu-
ally used in turntables or scrolls.

The circular mode usually includes a zero point
and a rotation period. The feedback position
range of the circular counteris 0 < feedback po-
sition<rotation period.

In circular mode, if the feedback position
increases, it is considered clockwise motion, and
if the feedback position decreases, it is consid-
ered counterclockwise motion.
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0/Rotation period 0/Rotation period

Half-cycle Half-cycle
There is no soft limit under the modulus axis.

Relative positioning processing method: If the
target displacement is greater than 0, move the
distance of the target displacement clockwise; if
the target displacement is less than 0, move the
distance of the target displacement counterclock-
wise.

Absolute positioning processing method:

Forward: First, take the modulus of the target posi-
tion to the rotation period, and then move the axis
clockwise from the starting position to the target
position.

0/Rotation period
starting point

The modulus of the
target position
versus the rotation
period

Half-cycle

Reverse: First, take the modulus of the rotation
period for the target position, and then move the
axis counterclockwise from the starting position to
the target position.
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0/Rotation period
starting point

The modulus of the
target position versus
the rotation period

Half-cycle

Shortest distance: First, take the modulus of the
rotation period of the target position to obtain the
target position. Then calculate the displacement
from the starting point clockwise to the target po-
sition. If the displacement is less than or equal to
half a period, move clockwise. Otherwise, move
counterclockwise to the target position.

Current direction: Move to the target position
according to the direction of the axis's most recent
motion. If it is the first power on, move forward to
the target position. The speed command process-
ing method in modular axis mode: if the target
speed is greater than 0, it will move clockwise, and
if the target speed is less than 0, it will move coun-
terclockwise.

2.8.3.3.2 Software limit

Allow setting soft limit in linear mode. If the soft
limit is effective, during the operation of the shaft,
it will constantly detect the absolute position of
the shaft when it undergoes a T-shaped decelera-
tion from the current speed according to the set
limit deceleration to 0. If the absolute position of
the shaft exceeds the limit range, the shaft will exe-
cute the soft limit deceleration algorithm and
interrupt the currently executing positioning or
speed command. The soft limit is invalid under the
origin regression and torque mode.

2.8.3.3.3 Axis Failure Deceleration

If the logic of the motion command itself fails

during the operation of the shaft, causing the shaft
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to have to switch to the erroneous stop state, the
shaft will perform a T-shaped deceleration accord-
ing to the deceleration set by the shaft fault decel-
eration, until it decelerates to 0 before entering the
erroneous stop state.

2.8.3.3.4 Follow error

During the execution of positioning and speed
commands, the servo drive actually operates in
CSP (Periodic Synchronous Position) mode, and
the planning of the position curve is completed on
the PLC side. The PLC sends the target position to
the servo driver through 0x607A, which drives the
servo motor to move. The position of the motor
encoder is fed back to the PLC through 0x6064.
Due to the reasons of the servo driver and the
motor itself, there is a difference between 0x607A
and 0x6064. After converting the difference into
user units, it is called tracking error. Set the maxi-
mum value of tracking error. If the absolute value
of the tracking error of the axis exceeds the maxi-
mum value of the tracking error, the axis will
report a fault of excessive tracking error and enter
the error stop state.

2.8.3.3.5 Axis speed setting

Allow setting three parameters: maximum speed,
maximum acceleration, and maximum jog speed.
When the target speed, acceleration, deceleration
and other parameters in the positioning command
or speed command exceed the speed limit value,
the relevant command reports a fault and the axis
enters the Error Stop state. In the bus servo axis,
the maximum speed will be converted into pulse
units through unit conversion, and written into the
object dictionary 0x607f of the servo drive through
startup parameters.

2.8.3.3.6 Torque Setting

The torque setting is only used for the bus servo
axis. If the target torque in the torque command
exceeds the maximum torque, the command will
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report a fault and the shaft will enter the error stop
state. The forward torque limit value will be writ-
ten into the object dictionary 0x60e0 of the servo
drive through the startup parameter, and the
reverse torque limit value will be written into the
object dictionary 0x60e1 of the servo drive through
the startup parameter.

2.8.3.3.7 Do not enter the Error Stop state after
touching the limit position

When this option is selected, only the axis control
command will report a fault when the motion con-
trol axis encounters the limit, and the motion con-
trol axis will no longer enter the Error Stop state.
When this option is not selected, except for
MC_Jog, if the limit is reached due to other motion
control commands, the motion control axis enters
the Error Stop state and the command reports an
error.

2.8.3.4 Origin Return Setting

Supports the return to original mode supported by
the Cia402 protocol from the 1st to the 35th.The
origin return setting interface is as follows:

Axis Configuration Page

h signal
otion profile 1:The N-OT 3 in the reverse direction at high
= 2 e sisi i ‘changes to run in the forward
N-OT
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The parameters in the configuration interface are

as follows:

Set pa-
rameters

Description

Set pa-
rameters

Description

Origin
signal

Used to select whether to use the
origin signal.

When selecting unassigned, it is not
used as a mandatory filtering condition.
When not in use, the return to origin
method that requires the use of the
origin signal will be removed.

When selecting to use, the return to
origin method that does not support
the origin signal will be removed.

Negative
limit po-
sition

Used to select whether to use the
hardware left limit signal.

When selecting unassigned, it is not
used as a mandatory filtering condition.
When not in use, the return to original
mode that requires the use of nega-
tive limit signals will be removed.
When selecting to use, the return to
original mode that does not support
negative limit signals will be removed.

Origin
regression
direction

When selecting to use, the return to
original mode that does not support z
signals will be removed.

Used to set the direction of motion at
the beginning of the origin regression.

Positive direction: When the limit (ori-
gin) signal input is invalid, the direc-
tion of motion is positive, otherwise it
is reverse

Negative direction: When the limit (or-
igin) signal input is invalid, the direc-
tion of motion is negative, otherwise
itis reversed

Origin
regression
detection
direction

The direction of motion when reach-
ing the origin signal.

Forward: Stop when encountering the
edge of the origin signal during for-
ward motion.

Negative direction: Stop at the edge of
the origin signal during negative motion.

Positive
limit

Used to select whether to use hard-
ware right limit signal.

When selecting unassigned, it is not
used as a mandatory filtering condition.

When not in use, the return to original
mode that requires the use of positive
limit signals will be removed.

When selecting to use, the return to

original mode that does not support
negative limit signals will be removed.

Origin
Return
List

The origin return method is set within
the range of 1-35, and is written into
the object dictionary 0x6098 in the
form of a startup parameter.

Return to
Zero
method

Set relative or absolute mode in zero
return mode on the 35th, and write
the object dictionary 0x60e6 in the
form of startup parameters.

Origin
return
speed

Return speed to the origin, convert user
units to pulse units, and write them into
sub index 1 of object dictionary 0x6099
in the form of startup parameters.

Z signal

Used to select whether to use motor z signal.
When selecting unassigned, it is not
used as a mandatory filtering condition.
When choosing not to use, the return
to original mode that requires the use
of the z signal will be removed.

Return to
the origin
and app-
roach the
velocity

The origin returns the approach
velocity, converts the user unit to
pulse unit, and writes it into the
second sub index of the object dictio-
nary 0x6099 in the form of a startup
parameter.
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Set pa-

Description
rameters

Return the acceleration from the
Origin Re- | origin, convert the user unit to pulse
turn Acce- | unit, and write it into the object dic-
tionary 0x609A in the form of startup

leration

parameters.
?rtlglr?] Unique to Boneng drives, writing from
et other manufacturers is invalid.
timeout

In practical use, the origin regression method is
limited by several parameters including the origin
signal, positive limit, negative limit, Z signal, origin
regression direction, and origin regression detec-
tion direction. Then, the desired mode is selected
through the origin return list options.

It should be noted that there are still multiple ways
to return to the original after setting the return to
original filtering conditions. At this time, it is neces-
sary to select the appropriate return to original
method through the origin return list. For example,
when setting parameters as shown in the table
below, two ways of returning to the original can be
filtered out.

signal price

Origin signal use

Negative limit position Not used
Positive limit use

Z signal use

Origin return direction forward direction
Origin return detection direction | forward direction

Based on the above settings, two ways of returning
to the original position can be selected: 8th and
10th. The difference between the two is whether
the original input signal is valid when the return is
completed.
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2.8.3.50nline Debugging

2.8.3.5.1 Online Monitoring

Obtain the status of the axis through PLC instruc-
tions and the online debugging interface in the
background.

1. Obtain axis status through instruction.

Obtain the status of the axis through state class
instructions such as MC_SeadStatus and MC_-
SeadPosition. Please refer to Chapter 3 for specific
usage instructions.

2. Obtain axis status through online debugging
interface.

Through the online debugging interface, the
real-time movement status of each axis can be
viewed, and the online monitoring interface of the
axis is shown in the following figure.

Variables ‘ Setting Values = Actual Values State: disabled

nnnnnnnn 55.07612228 55 07612228

Communication: 0P
Speed 0 0

Acceleration 0 0

Axis Error: 0/1640

Torque 0 0 Servo Error: 0/1640

/ ‘ Hardware Positive Linit | Hardwars Negative Linit ‘ Origin Switch | Software Positlve Linit | Software Negative Linit

sssss False False False ‘ False False ‘

The data available for monitoring is shown in the
following table:

object function

" Target position (user unit) when
Setposition PLC executes path planning
Set speed Target speed (in user units) when

PLC executes path planning
Target acceleration (in user
Set acceleration | units) when PLC executes path
planning

Target torque (%) when PLC
executes torque planning
Current position of driver feed-
back (in user units)

Actual accelera-|Acceleration calculated based

Set torque

Actual position

tion on actual speed (in user units)
Actual moment Actual torque feedback from
the driver (%)
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object function

Status of PLCOpen state ma-
chine:

0: PowerOff, go enable it

1: Error Stop, fault shutdown

2: Stopping, stop

3: StandStill, Enable

4: DiscreteMotion, Point Motion
5: Continuous Motion

7: Homing, Origin Regression

8: Synchronized Motion

status

Communicate

Axis error Internal error in motion control axis
If it is a fault code for the local
pulse axis, it corresponds to the

Servo error value of 0x603F for the bus servo

axis. Please refer to the manual
of the driver used.

Indicates whether the hardware
positive limit input of the motion
control axis is valid.

Is the hardware negative limit
input of the motion control axis
valid.

Is the input of the origin switch
for the motion control axis valid.
Indicate whether the motion
control axis has reached the soft-
ware positive limit.

Indicate whether the motion
control axis has reached the soft-
ware negative limit.

Hardware posi-
tive limit

Hardware nega-
tive limit

Origin switch

Software posi-
tive limit

Software nega-
tive limit

2.8.3.5.2 Online Control

Basic servo control functions such as enable, stop,

jog, and position control can be achieved through

online debugging. After confirming that the basic

actions are normal, complex logic control can be

achieved through motion control instructions.
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Online debugging and PLC instruction control
cannot be used simultaneously, with the following

limitations:

Itis worth noting that the PLC program will stop
when the axis enters online control.

The functions of online control are shown in the

table below:

Function points

describe

Enter online de-
bugging mode

Put the axis into online debug-
ging mode. After entering
online debugging mode, PLC
operation control commands
will no longer be able to contin-
ue executing

that's ok.

Similar to calling the MC-Power

enable instruction to enable or disable
the axis

reset Used tq reset shaft faults after
shaft failure

cease Stop the movement of the axis

Set the current position of the axis

Set current location
jog

Implement jog function

Motion type

For selecting which sports mode
to use, the available options are:

1: Absolute positioning
2: Relative positioning
3: Continuous motion
5: Reciprocating motion

Relative posi-
tioning

Implement relative positioning
function

Absolute posi-
tioning

Realize absolute positioning
function

Continuous
motion

Continuously moving at a cer-
tain speed

reciprocating
motion

Realize reciprocating motion be-
tween two absolute positions

torque control

Implement torque control function

Origin regression

Perform origin regression action
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Online debugging steps

1. Enter online debugging mode

As shown in the figure below, clicking the "Enter
Online Debugging" button can put the axis into
online debugging mode.

Enter servo debugging’>>

R T

After receiving the command to enter online de-
bugging, the backend will automatically stop the
PLC program.

2. Basic operations

Enable: After entering online debugging mode,
click the "Enable" button to enable the axis, and
the execution effect is equivalent to the following
command.

Jog: When the axis is in the Standstill state, clicking
the "Jog+" button will move the axis in the positive
direction according to the target speed set in the
"Positive Jog" box, and release it to stop; Clicking on
"Jog -" will cause the rear axle to move in the oppo-
site direction according to the target speed set in the
"Negative Jog" box, and release it to stop.

Reset: When the axis is in the error stop state, clicking
the "Reset" button will attempt to reset the axis's
fault. If the servo drive's fault is a non resettable fault,
there may be a situation where the reset fails.

Stop: There are two stop buttons in the interface
with the same function, both used to stop the move-
ment of the axis. The deceleration used is the limit
deceleration in the axis mode/parameter settings.
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3. Sports mode

It needs to be enabled first, and clicking on 'run’
will be invalid if not enabled.

* Absolute positioning

After selecting absolute positioning in the con-
trol mode, five parameters can be set: target po-
sition, target speed, acceleration, deceleration,
and curve type. Clicking the start button will
cause the rear axle to perform absolute position-
ing according to the above parameters.

Relative positioning

After selecting the relative positioning control
mode, five parameters can be set: target posi-
tion, target speed, acceleration, deceleration,
and curve type. Clicking the start button will
cause the rear axle to perform relative position-
ing according to the above parameters.

Continuous motion

After selecting the continuous motion control
mode, four parameters can be set: target speed,
acceleration, deceleration, and curve type. Click-
ing the start button will cause the rear axle to
perform absolute positioning according to the
above parameters.

Reciprocating motion

After selecting the reciprocating motion control
mode, two sets of target positions, two sets of
target velocities, two sets of accelerations, two sets
of decelerations, and two sets of curve types can
be set. Clicking the start button will first position
the rear axle to target position 1, and then position
it to target position 2 according to the above pa-
rameters, and repeat the process in sequence.

Origin regression

After setting the origin offset, origin return
speed, origin return acceleration, and origin
return approach speed, click the start button
and the rear axle will perform origin regression
according to the above parameters.
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2.8.4 Overview of Axis Configuration/Status

Click on the motion control process node to view
partial configuration information for all axes,
including axis name, axis ID, axis type, bound servo
name, axis communication status, and axis debug-
ging status. As shown in the following figure:

atus overview

Sers <Ur known False

After entering the debugging state, the PCL pro-
gram will stop running and can be started through
three startup modes: cold, hot, and warm. When
any startup mode is clicked, all axes will exit the
servo debugging mode.

2.8.5 Fault Categories

Axis faults are divided into three categories:
command faults, axis faults, and driver faults.

* Command failure is a fault caused by the MC axis
control command itself, such as unreasonable
command parameters, changes in the PLCOpen
state machine of the axis during operation,
resulting in command errors, etc. The fault code
can be obtained by viewing the Error ID of the
fault command. Axis fault is a fault reported by
the axis itself, such as excessive tracking error.
There are four ways to view axle fault codes. The
first method can be obtained through the "Axis
Fault" column in the "Online Debugging" inter-
face of the backend. The second method is ob-
tained through the AxiseError ID in the MC_-
SeadAxisErrorinstruction.

Driver failure refers to a malfunction of the Ether-
CAT bus driver or local pulse output shaft. To
obtain the fault of EtherCAT bus driver, 0x603F
must be configured in PDO mapping and associ-
ated with the axis. There are three ways to view
drive faults. The first method can be obtained
through the "Servo Error" column in the "Online
Debugging" interface of the backend. The
second method is obtained through the ServoEr-
ror ID in the MC_SeadAxisError instruction.
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2.9 Electronic cam

2.9.1 Introduction to Electronic Cams

* The electronic cam follows the movement of the
main shaft from the shaft, and the position rela-
tionship between the main shaft and the slave
shaft can be set through a cam table.

« Cam tables can be generated through software
page configuration, and electronic cam tables
can be used to establish up to 32 key point data.

« During the execution of the cam, it is not
allowed to add, delete, or modify key points in
the cam table. After modifying the key point
data, the code needs to be downloaded again to
take effect.

2.9.2 Software Configuration

2.9.2.1 Adding Cam

Find the node of the cam process object in the
resource bar, right-click to add the cam as shown
in the following figure:

Resources
a-I Configuration
4 X3050
3 Modbus Register Address

. EXPANSION 10
', Rs485-1

', Rs485-2

Ml Ethernet

b EtherCAT

147§ MOTION CONTROL

Add Ecam

Paste Ecam

Remove All Ecam

After clicking on 'Add Cam', select 'Universal Cam'
from the pop-up device directory box. As shown in
the following figure:

Fiter: || ]

Device name Versi... Description
|#2, New_Ecam 3 Universal cams

PO
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After adding, a new node will appear under the
cam process object, usually the first one is (New_-
Cam-0). Click on this node to enter the design of
the cam table data.

2.9.2.2 Design Cam

Click on the added universal cam to go to the elec-
tronic cam configuration page, which is mainly
divided into two parts: the left side is the cam
curve editing section, and the right side is the cam
table section. The cam table is mainly used to
store key point data. The cam curve can provide a
more intuitive display of the cam's motion trajec-
tory.

Electronic Cam Configuration

nnnnnn

2.9.2.3 Edit Cam Table

Users can add, delete, and modify key data in the
table according to their own needs.

=]

Serially v v |s |7 Tupe

0 o o [ofo [oomes  momE -
1 1201201 |o POLYS ~
2 240z40(1 |0 POLYS ~
3 360360 |0 |0 POLYS ~

Click to add a row of data above the row where
the triangle is located (the first row cannot be
added), click to delete (the first row cannot be de-
leted, and the last row cannot be deleted), the row
where the triangle symbol is located.

The modifiable data in the table consists of 5 col-
umns, namely X (spindle position), Y (slave posi-
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tion), V (master-slave velocity ratio), A (mas-
ter-slave acceleration ratio), J (master-slave plus
acceleration ratio), and Type (curve type).

In the column of curve types, you can select the
type of curve between every two keypoints, sup-
porting straight, cubic, cubic, and cubic, as shown
in the following figure:

Type

E_SFLINE

2.9.2.4 Editing Cam Shapes

The operation of cam curves allows dragging of key
points. For the master-slave axis position image curve,
itis allowed to drag the upper points up and down,
left and right, while the speed, acceleration, and
acceleration curves only allow dragging up and down.
The specific rules are shown in the table below:

curve type

graph LINE |POLY3 |POLY5 |POLYT

Master slave|contin-|contin-|contin-|contin-
position uous  |uous  |uous  |uous
Master-slave|nonse-|contin-|contin-|contin-
speed ratio quence [uous  |uous uous
Master-slave|nonse-|nonse-|contin-|contin-
acceleration ratio |quence [quence |uous uous
Master-slave|nonse-|{nonse-|{nonse-|contin-
acceleration ratio |quence |quence |quence |uous

When the selected curve type is discontinuous, the
key points of the curve cannot be dragged to move.

When the mouse hovers over a key point on a cam
curve, it will turn black and highlight the data in the
cam table. And the points of the remaining curves at
the same spindle position will also turn black.

460




==
£l
e
> 4
aster and Slave)Speed ratio
e v 'l
£l
5
and s
} .nzu
[ i °
> .- s /-

2.9.2.5 Cam Attribute Configuration

Right click on the added cam and select the cam
attribute configuration

nfiguration

X3050

[3 Modbus Register Address
; EXPANSION 10

g, RS485-1

%, Rs485-2

- W Ethemet

|- % EtherCAT

1«7 MOTION CONTROL
4§ ECAM CONTROL

ks

After clicking, as shown in the following figure:

[ EcamCaptionform

Curve Constraints

Period

|:| Smooth transition Slave period:

Continuity Requirements

[ Position [ Speed [~] Acceleration [ aerk
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Here, you can set some related constraints for key
points.

The starting position of the spindle will change the
spindle position of the first key point after setting.

The end position of the spindle will change the
spindle position of the last key point after setting.
Starting from the axis position, it is not allowed to
be less than this value after setting from the axis
position.

From the end position of the axis, it is not allowed to
exceed this value after setting from the axis position.
Smooth transition, once checked, the main axis
position of the first key point will be equal to the
main axis position of the last key point.

2.9.2.6 Import and Export

Right click on the cam device and select Export Cam
File. The exported cam file is saved in CSV format.

Right click on the cam device and select Import
Cam File. The imported cam file must be in CSV
format and meet the import requirements. Other-
wise, the import will fail.

2.9.2.7 Heavy Duty Cam Object

Right click on the added cam device and select
Rename Cam to open the editing mode and edit
the name of the cam.

Copy Ecam

Remove Ecam

| Rename Ecam

Ecam Attribute

Ecam Import

Ecam Export

2.9.2.8 Copy and paste cam

Right click on the edited cam with the mouse, and

when the user needs multiple identical cams, they

can use the copy and paste function

Right click on the added and edited cam and

select 'Copy Cam' as shown in the following figure:
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4§ ECAM CONTROL

b e
Copy Ecam

Remove Ecam

Rename Ecam

Ecam Attribute
Ecam Import

Ecam Export

After copying the cam, right-click on the cam pro-
cess object and paste the cam to obtain two cams
with the same data.

“ag New_Ec Add Ecam

Paste Ecam

Remove All Ecam

2.9.2.9 Removing the cam

Right click on the unwanted cam and select
'‘Remove Cam'.

i ECAM CONTROL

- m
Copy Ecam

I Remove Ecam

Rename Ecam
Ecam Attribute

Ecam Import

Ecam Export

2.9.2.10 Generating Cam Variables

After editing the cam table data, click save. Bonen-
glogicLab will directly generate a variable with the
same name in the engineering window based on
the name of the added cam device. This variable is
a global variable that is easy to call directly in the
function block. As shown in the following figure:
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4 [l testProject
P eg
- EP main
|- B GlobalVars
a4 |gl EcamVar
4 @@_EcamNameGroup
[ @l MotionVar
b B Tasks 1

I_REBI.I&B Lox
4[] Configuration
4, ¥3050

= Modbus Register Alldress
22 EXPANSION 10
&, Rs485-1
v_‘ RS485-2
‘W Ethernet
- EtherCAT
I MOTION CONTROL

2.9.3 Use of electronic cam

« After the user creates the cam table according to
their needs, they can call the corresponding
function block for programming.

Cam Curve
Configuration
Page

A
Generate system
engineering

variables P User Program
available for
cam use

download

A

execute

* The cam related functional blocks include MC_-
CamTableSelect, MC_CamlIn, MC_CamOut.

« MC_CamTableSelect is used to select the cam
table (MC_Cam-REF) and generate cam IDs
(MC_CamID) that can be called by MC_Camln.
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« After MC_Camiln is triggered, it transitions from
the shaft to the main shaft and enters cam syn-
chronization, while MC_CamOut is used to con-
tact the passive relationship between the shaft
and the main shaft, and exits cam synchroniza-
tion from the shaft after triggering.

2.9.3.1 MC_CamTableSelect

The MC_CamTableSelect function block converts
the CamTable generated by editing the cam table
interface into a CamTablelD that can be used by
MC_Camin.

bMC_CamTableSelect_1

Master Axis

in_out type pins,
which have the
same meaning

Slave Axis

Interface to edit the
generated cam

Therising edge triggers

the cam table The function

selection and generates block is

the cam table

Whether the cam table Whether the
is performed function

Master Axis Absolute Fqnctlon block
failure

) Function block
Slave Axis Absolute failure
Generate cam
table ID to use

2.9.3.2MC_Camln

MC_Camlin engages the master and slave shafts,
controlling the movement of the slave shaft ac-
cording to the corresponding relationship be-
tween the main and slave shaft positions on the
cam table.
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FBMC_Camin_1

Master Axis In_Out type pins
with the same me-
aning before and

Slave Axis after
Therising edge Master Axis and Slave
triggers cam Axis enterthe camiin
synchronization sync
Whether the function
Master Offset block is executing
Slave Offeer The function blockis

controlling the "Axis"

Signs that areinterr-
upted by other com-
mands
Function block failu-
reflags

Master Scaling

Slave Scaling

The distance from the posi-
tion where synchronization

was started to the position Function block fault
where synchronization was code

entered

The position of the spindle Cam track end ﬂag
when entering synchroniz- (Set True at the end
ation of each cam cycle
Synchronization mode(divided and False attheend
into absolute mode and relative ofataskcycle)

mode,together with theMC_Cam
TableSelect SlaveAbsolute deter-
mines whether the axisis synch-
ronized in absolute position or
relative position)

The Master Axis position is
derived from the mcSetVa-
lue and the mcActualvalue

Cam table ID, enter the corr-
esponding ID generated by
the cam table from "MC_Ca-
mTableSelect" here

Buffer mode, which determ-
ines how the current instruc-
tion is connected to the mo-
tion instruction in the queue

2.9.3.2.1 Master-slave axis scaling and offset

Users can adjust the input of the MC_Camln func-
tion block (MasterOffset, SlaveOffset, MasterScal-
ing, SlaveScaling) according to their needs to
achieve the scaling and offset of the master and
slave axes of the cam curve.

2.9.3.2.2 Transition interval

« To enter synchronization from the axis following
the main axis, a transition interval is required,
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and users can customize the position parame-
ters of the transition interval (MasterStartDis-
tance, MasterSyncPosition).

« MasterSyncPosition specifies the position of the
main axis at the moment of synchronization,
and the position relationship between the
master and slave axes on the cam table is deter-
mined. Therefore, the synchronization position
of the slave axis is also determined.

« MasterStartDistance specifies the length of the
transition interval before entering synchroniza-
tion.

2.9.3.3 MC_CamOut

The MC_CamOut function block cancels the en-
gagement relationship between the slave axis and
the spindle.

After MC_CamOut is triggered, the axis will contin-
ue to run at the speed at which it was triggered,
and the axis state machine will transition from
synchronous motion to continuous motion.

bMC_CamOut_1

Slave Axis Slave Axis

Rising edge trigger
(exit Master Axis sy-
nchronized with Sl-
ave Axis's cam)

The function block
function is executed

Whether the function
block is executing

Function block failure
flags

Function block fault
code

467

2.10 Electronic Gear

2.10.1 Gear Action

« The main and secondary shaft types required for
gear action are as follows.

« The spindle can be a bus servo axis, a virtual axis,
or a bus encoder axis.

« From axis: bus servo axis and virtual axis.

« The gear action is synchronized through the
MC_Gearln command, and the synchronization
between the slave shaft and the main shaft is
released through the MC_GearOut command or
MC_Stop command.

« MC_Gearln gear synchronization is divided into
two stages, the stage before synchronization is
called the transition stage, and the stage after
synchronization is called the synchronization
stage.

« During the gear transition phase, the target
speed is obtained by multiplying the main shaft
speed by the gear ratio based on the acceleration
and deceleration given by the user on the func-
tion block, and catching up with the main shaft
to enter synchronization.

« In the gear synchronization stage, the target
speed is obtained by multiplying the spindle
speed by the gear ratio from the shaft speed, and
the synchronization action is performed.

« The gear ratio is positive and moves in the same
direction as the main axis from the shaft.

2.10.2 Use of electronic gears

2.10.2.1IMC_Gearln

The MC_Gearln function block controls the ratio of
the slave axis speed to the spindle speed that
matches the set value.
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Master Axis

Slave Axis

The rising edge triggers
gear synchronization

Gear ratio molecule

Gear ratio denominator

The Master Axis position
is derived from the mc
SetValue and the mcAc-
tualValue

The maximum accelera-
tion into synchronization

The maximum decelera-
tion that enters the sync-
hronization

The maximum jerk that
enters the synchroniza-
tion

Buffer mode

fbMC_Gearln_1
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Master Axis

Slave Axis

Enter synchroniza-
tion flag

Whether the functi-
on block is executing

The function block is
controlling the "Axis"

Signs that are interr-
upted by other com-
mands

Function block failu-
reflags

Function block fault
code

2.10.2.2 MC_GearlnPos

Master Axis

Slave Axis

The rising edge trigg-
ers gear synchroniza-
tion

Gear ratio molecule

Gear ratio denominator

The Master Axis positi-
onis derived from the
mcSetValue and the
mcActualValue

Master synchronization
position

Slave synchronization
position
Synchronization methods, divi-
dedinto:
MC_SYNCMODE SHORTEST (the
fastest to enter synchronization)
MC_SYNCMODE CATCHUP(Chase
into Sync)
MC_SYNCMODE SLOWDOWN (de-
celeration enters synchronization)

Master start distance

Maximum speed for en-
tering synchronization

The maximum acceler-
ation into synchronization

The maximum deceler-
ation that enters the sy-
nchronization

The maximum jerk that
enters the synchroniza-
tion

Buffer mode

fBMC_GearinPas_1
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Master Axis

Slave Axis

Start synchroniz-
ing flag

Enter synchroniz-
ation flag

Whether the fun-
ction block is ex-
ecuting

The function blo-
ckis controlling
the "Axis"

Signs that arein-
terrupted by oth-
er commands

Function block
failure flags

Function block
fault code




2.10.2.3 MC_GearOut
fbMC_GearOut_1

Slave Axis Slave Axis

Rising edge exits
gear synchroniz-
ation

Exit completed

Whether the fun-
ction block is ex-
ecuting

Function block
failure flags

Function block
fault code

2.11 Axes Group

2.11.1 Introduction to Axes group

« An axis group allows a robot mechanism com-
posed of multiple axes to move, capable of per-
forming point-to-point, linear, circular, and lin-
ear-circular transitional movements.

« The robot configuration composed of an axis
group can be generated through software page
configuration. Currently, robots such as three-co-
ordinate robots can be configured, and axes
related to the robot can also be configured.

« Axes associated with the robot can only be con-
trolled by the axis group and cannot be con-
trolled individually.

2.11.2 Software Configuration

2.11.2.1 Adding an Axis group
In the resource panel, locate the node for the shaft
assembly process object, right-click to add a shaft
assembly as shown in the figure below:
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"4 B Configuration
4, X3050

I- &2 Modbus Register Address

& EXPANSION 10

- &, RS485-1

%, RS485-2

W Ethernet

[ == EtherCAT

I+ MOTION CONTROL

& ECAM CONTROL

FRUY GroupAxes CONgaming
it New GroupA Add GroupAxes

Paste GroupAxes

Remove All GroupAxes

After clicking Add Axis Group, select Axis Group
Control in the pop-up device directory box. As
shown in the figure below:

Filter: U ‘

Device name Ve... Description
ils} New_GroupAxes 3 GroupAxes control

[ show all versions -_Se""1 -m

After adding it, a new node will appear under the
axis group process object, usually the first one is
(New_GroupAxes_0). Click on this node to enter
the design of the cam table data.

2.11.2.2 Axes Group Configuration

Click on the added axis group to go to the axis
group configuration page. This page is mainly
divided into six sections: basic parameters, inter-
connections, geometric structure, dynamics,
object coordinate system, and tool coordinate
system.

Axes Group Configuration

:EBT EIEWEE A [nterconnection [Geometny] Kinematics | Tool Coordinate System [Wor

1. Basic Parameter Configuration
The configuration interface is as follows:
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Motion parameters

ID of kinematic:
0

Type of kinematic:
KIN_GANTRY3_C

The motion mechanism ID is automatically gener-
ated. You can choose the type of motion mecha-
nism, and after selecting it, the corresponding
configuration diagram will appear on the right.

2. Interconnection Configuration
The configuration interface is as follows:

Movement mechanism axes
KIN_GANTRY3_C

Logic Axis |Mapping Master Axis |Gantry Slave Axis |Deviation |Use Gantry
AL New_Axis_0 - |New_axis_1 e =]
A2 New_axis_2 + <Undistributed> 0.
A3 New_Axis_3 v <Undistributed> - 0.
44 New_axis_d4 - | <Undistributed> /

OO0

This interface mainly configures which servo axes
correspond to the joint motors in the mechanism
type. The servo axes need to have their axis pro-
cess objects configured in advance. Additionally,
gantry slave axes can be configured.

In the logical axes, Al to A3 correspond to the po-
sitions of the joint motors in the configuration dia-
gram. The links under interconnected spindles
correspond to the relevant servo axes. To config-
ure the servo axes under the gantry slave axis, you
need to click to enable the gantry. Checking the
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gantry slave axis will also change the correspond-
ing configuration diagram.

Deviation represents the allowable positional de-
viation between the gantry slave axis and the
main axis. If the deviation exceeds this value, an
error will be reported.

3. Geometric Structure Configuration

This section mainly configures the geometric pa-
rameters of the mechanism. The configuration
interface is shown below, with the length unitin
millimeters (mm).

Basic parameters | Interconnection [Tty Kinematics | Tool Coordinate System |Workpiece Coordinate System|
ransform parameter
Length L1:
[1000 | nit
Length L2:
1000 Unit
Length L3:
Representation in the trajectory of a
¥ Max value:
[250 | it
x Min value:

-250 Uit

v Max value:

 Min value:

fo i
z Max value:
[150 | tnit
z Min value:

150 it

© Max value:

In the above figure, L1, L2, and L3 are the lengths
corresponding to the configurations shown. The
maximum values of X, Y, Z, and C are the farthest
positions the configuration can reach; if input pa-
rameters exceed these positions, the system will
report an error.

4. Kinematic Configuration

This section mainly configures the motion speed,
acceleration, and other parameters related to the
axis group. There are two configuration options:
motion mechanism configuration and positioning
motion configuration.

The motion mechanism configuration interface is
shown below:
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Presets and limits

Positioning motion(Single-axis rotation)

AngularVelocity: Maximum AngularVelocity:
o Jus 500 Unit/s
AngularAcceleration/ Haximm

Aronl arTarel eration: AngularAcceleration/AngularDeceleratior
300 Unit/s"2 800 Unit/s'2
AngularJerk: Maximm AngularJerk:

2000 Unit/s'3 8000 Unit/s'3

The angular velocity, angular acceleration/decel-
eration, and angular jerk during positioning
motion represent the maximum kinematic limits
for point-to-point motion, as well as the kinematic
limits of the fourth rotational axis. The maximum
angular velocity, maximum angular acceleration/-
deceleration, and maximum angular jerk repre-
sent the limits during the actual motion process.
The angular velocity, angular acceleration, and
angularjerk during actual motion may experience
some fluctuations.

5. Tool Coordinate System Configuration

This section mainly configures the positional
transformation relationship of the tool coordinate
system relative to the end-effector coordinate
system. The configuration interface is shown
below:

Group Configuration

Fosition y:
o

Posttion 2:
[ ot

TCS Rotation
Rotating A:
o

Rotatine B:
o

Rotating C:
[} tnit

5 Resources * “bvX
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The three parameters under the TCS center point
represent the offset of the tool coordinate system
relative to the end-effector coordinate system in
the X, Y, and Z directions. The three parameters
under TCS rotation represent the rotation of the
tool coordinate system around the axes of the
end-effector coordinate system.

6. Workpiece Coordinate System Configuration
the main focus is on configuring the position trans-
formation relationship of the workpiece coordinate
system relative to the base coordinate system. The
configuration interface is shown below:

Axes Group Configuration

"W Workpiece Coordinate System

PCS Center Point

Position x:
Position y:
0 nit

Position z:
o Unit

PCS Rotation
Rotating A:
0
Rotating B:
0 unit

Rotating C:
o Unit

% Resources * arvX

The three parameters under the PCS center point
represent the offset of the workpiece coordinate
system relative to the base coordinate system in
the X, Y, and Z directions. The three parameters
under PCS rotation represent the rotation of the
workpiece coordinate system around the axes of
the base coordinate system.

2.11.2.3 Using Axis Groups

After the user creates an axis group robot accord-
ing to their needs, they can call the corresponding
function blocks for programming.The specific
usage of axis groups is as follows:

First, configure the relevant parameters of the
axis group in the configuration interface. Once
completed, an axis group process object can be
obtained.
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PR GroupAxes CONTROL
L@t N ew GroupAxes 0

Subsequently, we call functional blocks within the
program framework to control the axis group de-
vices. The specific implementation logic is as fol-
lows: First, it is necessary to call the single-axis
functional block to perform a reset operation on
the single axis.

foMC_Reset_1

Then call the single-axis enable function block to
enable power to the single axis.

feMC_Power_1

When calling the function blocks related to the
axis group again, first perform a reset operation
on the axis group.

fbMC_GroupReset_1

Then call the command to set the current position
to determine the position of each axis:
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foMC_GroupSetPosition_1

Then call the axis group enable module to enable
the axis group:

foMC_GroupEnable 2

After completing the above work, you can call the
relevant planning commands for straight lines,
arcs, and point-to-point movements to control
the motion of the axis group.

3 Instruction for Function Blocks
3.1 BonengControlLib

3.1.1 BN_EtherCAT
3.1.1.1 Precautions for use

1) The function block of the BN_EtherCAT library
is used to control EtherCAT slaves. When using
the X3050 controller and establishing an axis, if
the axis selects the corresponding EtherCAT
slave as the output device, the slave cannot be
used by the BN_EtherCAT library function block
anymore. Otherwise, an error message FBError
Code: 32 (16 # 0020) will be reported

2) The BN_EtherCAT function block is divided into
two categories, which control servo drives and
variable frequency drives respectively, as
shown in the table.
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They are corresponding to the servo (AX, AN) and fre-
quency converter (AX, AD) in Boneng Drive products.
Among them, the AX series product A04.14 can switch
between servo mode and frequency conversion mode.

AD4. 14
AD4. 16

Servo motor

Drive mode selection

nomber

If choosing the inverter mode, C06.04 needs to be
modified to the BoNeng Freq function block,
while users can use the inverter function block in
Boneng-Logiclab.
If choosing the servo mode, C06.04 needs to be
modified to none, and the servo function block
can be used at this time

CO6. 04
C06. 05

Boneng Controller function block

Software version number

1: BoNene Frea function

AN/AX BonengDrive-
Function Block | Function PDO Configura-|Soft100 Con-

tion figuration
_|BN_EtherCAT_ | Inverter Speed Output: 1704 |A04.14 Select:
DS INV_Speed Control Mode |Input: 1B04 |Inverter mode
2338 (1702 and 1B02|C06.04 Select:
5@ | BN_EtherCAT_ | Inverter Torque |if AD products|inverter mode
2 |INV_Torque  |ControlMode |areselected) |function block

%2019
uonouny
IINE'S

BN_EtherCAT_
PP_PV

Multiple func-
tions in servo
mode:
1:Relative pos-
ition(PP)
2:Absolute po-
sition(PP)
3:Speed mode
(PV)

4:Active return
to zero(HM)
5:Set the curr-
ent position to
zero(HM)
6:**Not yet
7:Speed jog
(PP)
8:Position jog
(PP)

Output: 1703
Input: 1B03

A04.14 Select:
Servo mode

C06.04 Select:
None

BN_EtherCAT_

Servo mode,
Speed control

PVSpeed |5y Output: 1702
BN_EtherCAT_ ?g%% M 82 o PR
PT_Torque trol (PT)
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PS:(1) The INV (Inverter) label can be used to con-
firm that the function block is an inverter
function block

(2) PP, PV, and PT belong to servo modes, and
the function block can be confirmed as a
servo function block

3.1.1.2 BN_EtherCAT_INV_Speed_V02

3.1.1.2.1 RPDO Configuration

Open the output page, cancel the synchronization
management output configuration SM2 for other
PDOs, and add 1704 to the SM2. When using Boneng
EtherCAT driver, you do not need to add parameters
toit, as shown in the following figure by default:

Slave settings
Cener:

Assign UnAssign [ Show only assigned PDOs.
Add PDO & pelete PO Add PDO Entry &) Detete PDO Entry

Index __PDO Name_Assigned SM_Fixed Mandatory su D
[0x1704 Outputs__sm2 a

Index  Subldx PDO Entry Name Type Bitlen PLC var
0x4000 1
0x4000 2
0x4000 3
0x4000 4

Comment
RPZD1
R-PZD2
RPZD3
RPZD4
0x4000 5 RPZD5
0x4000 6 R-PZD6
0x4000 7 RPZD7
® 0x4000 8 R-PZD8
0x4000 9 R-PZD9
0x4000 10 RPZD10
0x4000 11
0x4000 12

UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16

RPZD11
R-PZD12
0x4000 13
0x4000 14
0x4000 15

RPZD13
RPZD14
RPZD15

Open the input page, select 1B04 to conflgure SM3
for the synchronous management input. When
using Boneng EtherCAT servo drive, you do not
need to add parameters to it, the default is as
shown in the following figure:

Slave settings

Output. MaiTbox
General Startup Tnput

3 assign [] Show only assigned PDOs
B Delete PDO ENtry

[Z] unassign

Add PDO &) Dpelete PDO

Index PDO Name Assigned SM Fixed Mandatory SUID
UAIGUS W = 1 [

Add PDO Entry

0x1B04 Inputs. SM 3 ] 0

Index _ Subldx PDO Eniry Name Type Bitlen PLC var Comment t
0x4100 1 T-PZD1 UINT 16

0x4100 2 T-PZD2 UINT 16

04100 3 TPZD3 UINT 16

04100 4 TPZD4 UINT 16

0x4100 5 T-PZD5
0x4100 6 T-PZD6
04100 7 TPZDT
© 04100 8 TPZD8
04100 & TPZD9

UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16
UINT 16

0x4100 10
0x4100 11
0x4100 12
0x4100 13
0x4100 14

T-PZD10
TPZD11
TPZD12
TPZD13
TPZD14
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3.1.1.2.2 Pin Description

BN EtherCAT_INV_SPEED_V02 function block pins
are described in the following table:

Data

Name type

Description Note

Axisindex  |UINT |EtherCatAxisID; 0-15 |\

Enable operation; 0: The
bEnable BOOL Axis stops, 1: The Axis runs \

Stop mode; 0: Decelera-
bStopMode |BOOL |tion shutdown, 1: Free|\
shutdown

Quick stop; 0:Quick stop is

bQuickStop |BOOL | -1ig 1-Quickstop isinvalid |

bMotorRo- Motor rotation direction; 0:
tation BOOL Forward, 1: Reversed \

Fault reset; 0: The reset is | Rising
bFaultReset |[BOOL |invalid, and 1: The reset is | edge tri-
valid ggering

Target Speed, The speed

Data o
Name type Description Note
Operational status; 0:
bRunState |BOOL |~ Perationatstatus,

Down, 1: Running

StateWord |WORD | Status word

Fault status; 0: No fault, 1:
bFault BOOL Faulty

FBErrorCode | WORD | Function block fault code

AxisErrorCode | WORD | Drive fault code

Speed of feedback; The
NT  benchmarkvalueis Ref-|\
Spead

ActSpeed

Output current; 4096 cor-
ActCurrent |UINT |responds to the rated cur- |\
rent of the motor

Output torque; 4096 corre-
ActTorque |INT |sponds to the rated|\
torque of the motor

PZD6 WORD |User-defined PZD6 \

Module Introduction

1) The name of the axisIndex axis is 0-15 accord-
ing to the topology, that is, the 0 axis directly
connected to the Boneng controller EtherCat,
the 1 axis connected to the 0 axis, and so on.

2) QuickStop should be set to 1, otherwise the
drive will be blocked for boot;

3) RefSpeed, which cannot be 0; When this value
is 5000, the TargetSpeed value is 0-5000, which
corresponds to the motor 0-50HZ.

3.1.1.2.3 Description of function block Errorcode

FBErrorCode | Description

16#0000 No Error;

16#0001 Not entering the OP;

TargetSpeed | INT ~ |benchmark value is Ref- |\
Speed
Theini-
tial value
i requir-
RefSpeed |UINT |Speed referencevalue ed,other-
wise an
erroris
reported
The upper torque limit of
T U 1000 corresponds to
[). rqtu €Y INT  1100.0%, and 100.0% corre- |\
prmi sponds to the rated
torque of the motor
The lower torque limit of
ToraueLow- 1000 corresponds to
um?t INT  |100.0%, and 100.0% corre- |\
sponds to the rated
torque of the motor
PZD3 WORD | User-defined PZD3 \

Axis ready status; 0: The
bReadyOK |BOOL |Axis is not ready, 1: The |\

The AxisIndex is out of range, or

16#0002 does not enter the OP;

16#0100 The reference speed is not set;

Axisiis ready
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FBErrorCode | Description

The PDO configuration is incorrect
or the address of the Sta-
tusWord4100_01 / Control-
Word4000_01 cannot be obtained;

16#000A

The PDO configuration is incorrect
or the address of the ActVeloci-
ty4100_02 / TargetVelocity4000_02
cannot be obtained;

16#000B

The PDO is not configured correctly
or cannot obtain the address of the
ActCurrent4100_03 /
RPZD3_4000_03;

16#000C

The PDO is not configured correctly
or cannot obtain the address of the
ActTorque4100_04 / TorqueUpLim-
it_4000_04;

16#000D

The PDO configuration is incorrect
or the address of the DriveEr-
ror4100_05/ TorquelLowLim-
it_4000_05 cannot be obtained;

16#000E

The PDO is incorrectly configured or
16#000F cannot obtain the address of the
TPZD6_4100_06;

The PDO configuration is incorrect
or the address of the Opera-

16#0012 tionMode_4000_09 cannot be ob-
tained;
16#0020 The current axis is already in use

Slave settings
nera put

Assign UnAssign [] Show only assigned PDOs

Add PDO &) Delete PDO Add PDO Entry &) Delete PDO Entry

Index PDQ Name Assigned SM_Fixed Mandatory SUID
[T s iz ] 0o

Index Subldx PDQ Entry Name Type Bitlen PLC var Comment
0x4000 1 R-PZD1 UINT 16
0x4000 2 R-PZD2 UINT 16
0x4000 3 R-PZD3 UINT 16
0x4000 4 R-PZD4 UINT 16
0x4000 5 R-PZD5 UINT 16
0x4000 6 R-PZD6 UINT 16
0x4000 7 R-PZDT UINT 16
® 0x4000 8 R-PZD8 UINT 16
0x4000 9 R-PZD9 UINT 16
0x4000 10 R-PZD10 UINT 16
0x4000 11 R-PZD11 UINT 16
0x4000 12 R-PZD12 UINT 16
0x4000 13 R-PZD13 UINT 16
0x4000 14 R-PZD14 UINT 16
0x4000 15 R-PZD15 UINT 16 v

Open the input page, select 1B04 to configure SM
for the synchronous management input. When
using the Boneng EtherCAT servo drive, you do
not need to add parameters to it, the default is as
shown in the following figure:

Slave settings

Assign UnAssign [ Show only assigned PDOs

Add PDO &l pelete PDO &) Add PDO Entry Bl Delete PDO Entry

Index PDO Name Assigned SM Fixed Mandatory SUID
UR IOV uts - ™ [ "

® S p
|0x1|304 Inputs SM3 [

Index Subldx PDO Entry Name Type Bitlen PLC var Comment it
0x4100 1 T-PZD1 UINT 16
0x4100 2 T-PZD2 UINT 16
0x4100 3 T-PZD3 UINT 16
0x4100 4 T-PZD4 UINT 16
0x4100 5 T-PZD5 UINT 16
0x4100 6 T-PZD6 UINT 16
0x4100 7 T-PZD7 UINT 16
@ 0x4100 8 T-PZD8 UINT 16
0x4100 9 T-PZD9 UINT 16
0x4100 10 T-PZD10 UINT 16
0x4100 11 T-PZD11 UINT 16
0x4100 12 T-PZD12 UINT 16
0x4100 13 T-PZD13 UINT 16
0x4100 14 T-PZD14 UINT 16

3.1.1.3 BN_EtherCAT_INV_Torque_V02

3.1.1.3.1 RPDO Configuration

Open the output page, cancel the synchronization
management output configuration SM2 for other
PDOs, and add 1704 to the synchronization
snap-in SM2. When using the Boneng EtherCAT
driver, you do not need to add parameters to it, as
shown in the following figure by default:
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3.1.1.3.2 Pin Description

The pins of BN_EtherCAT_INV_Torque_V02 func-
tion blocks are described in the following table:

Range/Me|Datal . -
Name aning fype Unit  |Description
Axisln-|EtherCat
dex Axis Index UNT i 0-15
1:Enable
bEnable |0:Not ena- |BOOL |\ Enable operation
bled
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Range/Me|Datal, . -
Name aning type Unit | Description
FBError Function i
Core block error [WORD |\ Function block fault
code code
AxisError|Axis error o
Code  lcode WORD |\ Drive failure code
Number
ActSpe- |Actual spe- NT ofcom- |[Feedback speed,
ed ed mand | based on RefSpeed
pulses\s
Thenu- | The output current,
ActCurr- |Actual Curr- mber of |4096 corresponds to
UINT
ent ent comma- |the rated current of
nd pulses | the motor
The per-
Cestger Output torque, 4096
ge
ActTorg- |Actual torg- ‘\corresponds to the
INT  |ofthemo
ue ue torsrated | Fated torque of the
ith symbols
torque motor, with sy
User-defin-
PZD6 ed P7D6 WORD |\ \

Range/Me|Datal, . -
Name aning type Unit  |Description
| 1: Reverse Motor rotation direc-
Bcl\)Ath%rn BOOL|\  |tion, 0: forward, 1:
0: Forward reverse
L:Faultre- Rising
EFault set BOOL |edgetri- |Fault reset
eset [ 0:NoError ggering
The target torque,
1000 corresponds to
Target 132768 — |, |y 100.0%, and 100.0%
Torque |32767 corresponds to the
rated torque of the
motor
The upper speed limit,
1000 corresponds to
Speed |-32768-— NT | 100.0%, and 100.0%
UpLimit | 32767 corresponds to the
rated speed of the
motor
The lower speed limit,
1000 corresponds to
Speed |-32768-— Nt 100.0%, and 100.0%
LowLimit| 32767 corresponds to the
rated speed of the
motor
User-defi-
PZD3 | 157na [WORD|\ \
1: The boot
bReady is ready Boot ready status, 0:
OK 0: Thedev-|BOOL |\ boot not ready, 1: boot
iceis not re- ready
ady to boot
bRunSt- | 1:Run Running status, 0:
ate 0: Stop BOOL Down, 1: Running
State
Word WORD |\ Status word
L: Faulty Fault status, 0: No
bFault o Nerror |BOOL |\ Fault, 1: Faulty
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The name of the axislndex axis is 0-15 according
to the topology, that is, the 0 axis directly connect-
ed to the Boneng controller EtherCat, the 1 axis
connected to the 0 axis, and so on.

3.1.1.3.3 Description of function block errorcode

FBErrorCode | Description

16#0000 Function block no error;

16#0001 Not entering the OP;

The Axisindex is out of range, or

16#0002 does not enter the OP;
The PDO configuration is incorrect
164000A or the address of the Sta-

tusWord4100_01 / Control-
Word4000_01 cannot be obtained;
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FBErrorCode | Description

The PDO configuration is incorrect
or the address of the ActVeloci-
16#000B 14y 4100 _02 / TargetVeloci-
ty4000_02 cannot be obtained;

The PDO is not configured correct-
ly or cannot obtain the address of
the ActCurrent4100_03 /
RPZD3_4000_03;

16#000C

The PDO is not configured correct-
ly or cannot obtain the address of
the ActTorque4100_04 / TorqueU-
pLimit_4000_04;

The PDO configuration is incorrect
or the address of the DriveEr-
ror4100_05/ TorquelLowlLim-
it_4000_05 cannot be obtained;
The PDO is incorrectly configured
16#000F or cannot obtain the address of
the TPZD6_4100_06;

The PDO configuration is incorrect
or the address of the SpeedU-

16#000D

16#000E

16#0010 pLimit_4000_07 cannot be ob-
tained;
The PDO configuration is incorrect
1640011 or the address of the SpeedLow-

Limit_4000_08 cannot be ob-
tained;
The PDO configuration is incorrect
or the address of the Opera-
16#0012 tionMode_4000_09 cannot be ob-
tained;

16#0020 The current axis is already in use

3.1.1.4 BN_EtherCAT_PP_PV

3.1.1.4.1 RPDO Configuration

Open the output page, cancel the synchronization
management output configuration SM2 of other
PDOs, and add 1703 to the synchronization
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snap-in SM2. When using the Boneng EtherCAT
servo drive, you do not need to add parameters to
it, as shown in the following figure by default:

Slave settings

Startup
Assign UnAssign [] Show only assigned PDOs
Add PDO B Delete PDO Add PDO Entry B Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SUID
@ 0x1600 Outputs — O O 0
® 0x1701 Outputs ~ — O o
@ 0x1702 Outputs — O 0
0x1703| Outputs ~ SM 2 o o
Index Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT & object 0x6060:0
0x607A 0 Target position DINT 32
@ 0x6081 0 Profile velocity UDINT 32
0x6083 0 Profile acceleration UDINT 32 object 0x6083:0
0x6084 0 Profile deceleration UDINT 32 object 0x6084:0
0x60FF 0 Target velocity DINT 32 object 0x60FF-0
0x4000 3 R-PZD3 UINT 16
@ 0x1704 Outputs — O 0

Open the input page, select 1B03 to configure SM3
for the synchronous management input. When
using the Boneng EtherCAT servo drive, you do
not need to add parameters to it, as shown in the
following figure by default:

Slave settings

nc
——
Assign UnAssign [] Show only assigned PDOs
Add PDO ) Delete PDO Add PDO Entry &) Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
@ 0x1A00 Inputs — (] O 0
(v) Ox1B01 Inputs — o o
() 0x1B02 Inputs — o o
[0x1803 Inputs——sM3 ] O o
Index  Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT 8 object 0x6061:0
@ 0x6064 0 Position actual value DINT 32 object 0x6064-0
0x606C 0 Velocity actual value DINT 32 object 0x606C:0
0x6077 0 Torque actual value INT 16 object 0x6077:0
0x4100 1 T-PZD1 UINT 16
(v) Ox1B04 Inputs — o o

3.1.1.4.2 Pin Description

The pin description of the functional block is
shown in the following table:
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Name

Range/
Meaning

Data
type

Unit

Description

Axisln-
dex

EtherCat
D

UINT

0-15

Opera-
tionMo
de

1: Rela-
tive posi-
tion

2: Abso-
lute posi-
tion

3: Speed
mode

4: Active
return to
Z€ro

5: Set the
current
position
to zero

6: **Not
yet

7: Speed

Jog

8: Posi-
tionjog

INT

1: PP mode

2. PP mode

3: PVmode

4: Hm mode

5: Hm mode

7: PP mode

8: PP mode

bAxis
Enable

1: Enable

0:Noten-
abled

BOOL

bTask-
Cancel

1:No can-
cellation
order

0: Cancel
the task

BOOL

Cancel task when Op-
erationMode=1. 2

bAXis
Halt

1: No halt
order

0: Halt
the task

BOOL

bPosi-
tive

1

BOOL

bNega-
tive

0:
1
O.

BOOL

The two BOOL pins
are used together

OperationMode =3.4
When bPositive is set
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Name Il\Q/laeg%ei{\ o t[;;éa Unit  |Description
to 1 and bNegative is
set to 0, the active
return to zero takes
the positive direction,
and the velocity
mode moves in the
positive direction;
When bNegative is
setto 1 and bPositive
is setto 0, the active
return to zero takes
the bNegative direc-
tion, and the velocity
mode moves in the
positive direction;
All other cases arein
the positive direction
1: Triggers
jog when
settol 1
bJogl 5=~ 7/BOOL|\ Jog
jog when
setto0
1: Triggers
jog when
settol
bJog2 0: Cancel BOOL|\ Jog2
jog when
setto0
1: Fault Rising|When function block
bAxis-|reset BOOL € d g e|occurs no FBError,us-
Reset 0 trigger-|er could use this pin
: ing to reset the AxisError
bAxis tlhgr(l:%gr‘ﬁf Sljlgg Takes effect when
Exe-|mand BOOL |tfigger- OperationMode = 1,
geer
cute o) ing 2,4,and 5
T a r -1 2147483647 Thenu- |When OperationMode
getPo-|— DINT ggﬁ{agdf =1,2,it is.u.sed asthe
sition 12147483647 pulses | targetposition
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Name slaer;%?é o tDypa)et § Unit Description
Target- 2147483647 Number of| Speed command
Vel DITN |command/when Opera-
2147483647 pulses/s |tionMode=1,2,3
Number of Acceleration
Profile-|0--- command when
Acc 4294967295 YOINT Cag;;/asr,]\g OperationMode
P =1,2,3,7,8
Number of Deceleration
Profile-|0--- UDINT| command comma.nd when
Dec 4294967295 oulses/s"2 OperationMode
=1,2,3,7,8
BFRETE
PZD3 |y p7ng  |WORD \ \
1: The axis
bAxis |isenabled
Enable |0: The axis|BOOL |\ \
OK isnotena-
bled
1: Target
position
El;a(r:%et reached [BOOL |\ \
0: Not arri-
ved
1: Thereis
anerrorin
oivis - the axs __1BOOL |\ Shaft fault flags
no errorin
the axis
AxisEr-|Axis error
rorCode|code INT \
1: Thereis
anerrorin
the func- ek
bFBEr-|tion block Function bloc
ror 0: Thereis BOOL \ error flags
no errorin
the func-
tion block
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Range/ |Datal . .
Name Meaning |type Unit Description
Function
FBET-
‘orCode block error|UINT |\ \
code
Number of
Ac.tVe- Actual DINT |command|\
locity  |speed oulses\s
The numb-
AgtPo- Ac t. ual DINT |erofcomm- |\
sition |location and pulses
The per-
Act-|[Actua IINT Eﬁn;:aﬁqesf\
Torque |torque tor's rated
torque
P fi
ActCur-|Actual cur- INT tﬁf:;;veg \
rent |rent forthe unit
BITO: negative
limit(0:not reach-
ed,l:reached);
BIT1: forward
limit(0:not reach-
ed, 1: arrived);
Ny BIT2: ZERO
étCaiuDsl é\t‘;tﬁsa‘ DI UDINT|\ SWITCH (0: NOT
REACHED, 1:
REACHED);
BIT3-15:NA;
BIT16-31: Reflects
the actual DI
terminal status of
thedrive
Act-|Current
Mode |mode INT A \
User-de-
PZD1 e {p7py |WORD|\ \
User-de-
PZD2 \c > by |WORD \ \
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Module Introduction:

1) The name of the axisIndex axis is 0-15 according
to the topology, that is, the 0 axis directly con-
nected to the Boneng controller EtherCat, the 1
axis connected to the 0 axis, and so on.

2) Acceleration, measured in command pulses/s2.
If the electronic gear has 10000 pulses corre-
sponding to one revolution of the motor, then
the acceleration of 10000 command puls-
es/s2=1r/s2=60rpm/s, which is equivalent to
accelerating 60 revolutions per second. This
acceleration is relatively slow. The no-load
acceleration capability of the Boneng low-pow-
er servo is approximately 2500r/s, and some
servos can achieve 5000r/s;

3) Decceleration, same as above;

4) The trajectory planning speed, the unit is the
command pulse/s, in the same way, if the elec-
tronic gear is still calculated according to the
above, then 10000 command pulse/s=1r/s=60rpm,
this value is relatively small;

3.1.1.4.3 Description of function block errorcode

FBErrorCode

Description

0

No error;

Not entering the OP;

No

The Axisindex is out of range, or
does not enter the OP;

w

Wrong input mode of operation;

sysECAT_Sdo_Write2 function
block failure (which can be caused
by the following two reasons:

(1): During the stop or recovery of
the EtherCAT master, the
sdo_write2 stack is called with an
error

(2): This error is reported when the
read register is used in aperiodic
communication and in online
functions

FBErrorCode | Description
PDO configuration incorrect or
9 unable to obtain the address of

AxisErrorCode603F;

10

PDO configuration incorrect or
unable to obtain the address of
Status Word 6041/Control Word
6040;

11

PDO configuration incorrect or
unable to obtain the addresses of
the DisModeOfOP6061 / ModeO-
fOP6060;

12

PDO configuration incorrect or
unable to obtain the addresses of
ActPosition6064/targetPosi-
tion60TA;

13

PDO configuration incorrect or
unable to obtain the address of
ActVelocity606C/ProfileVeloci-
ty6081;

14

PDO configuration incorrect or
unable to obtain the address of

ActTorque6077/ProfileAccelera-
tion6083;

15

PDO configuration incorrect or
unable to obtain the address of

ActCurrent6078/ProfileDecelera-
tion6084;

16

PDO configuration incorrect or
unable to obtain the address of
ActDiStatus 60FD/Target Velocity
60FF;

32

The current axis is already in use
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3.1.1.5 BN_EtherCAT_PV_Speed

3.1.1.5.1 RPDO Configuration

Open the output page, cancel the synchronous
management output configuration SM2 of other
PDOs, and add 1702 to the synchronization
snap-in SM2. When using the Boneng EtherCAT
servo drive, you do not need to add parameters to
it, the default is as shown in the following figure:

Slave settings
i Output |

Startup Input

Mailbox DC

Assign UnAssign [] Show only assigned PDOs
Add PDO 5] Delete PDO Add PDO Entry &) Delete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SUID
@ 0x1600 Outputs — [} [} 0
(©) 01701 Outputs O 0 o
0x1702 Outputs ~ SM 2 O O o

Index Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT 8 object 0x6060:0
0x6083 0 Profile acceleration UDINT 32 object 0x6083:0
0x6084 0 Profile deceleration UDINT 32 object 0x6084:0

@ 0x60FF 0 Target velocity DINT 32 object 0x60FF:0
0x4000 3 R-PZD3 UINT 16
0x60E0 0 Position toruge limit value UINT 16 object 0x60E0:0
0x60E1 0 Negative toruge limit value UINT 16 object 0x60E1:0
0x6071 0 Target torque INT 16 object 0x6071:0
0x607F 0 Max profile velocity UDINT 32 object 0x607F-0

@ 0x1703 Outputs — O O 0

© Oxi704 Outputs [m] 0O o

BER Bt arex

Open the input page, select 1B03 to configure SM3
for the synchronous management input. When
using the Boneng EtherCAT servo drive, you do not
need to add parameters to it, as shown in the fol-
lowing figure by default:

Slave settings
Mailbox oc
o | - |

Online

General

Output

3.1.1.5.2 Pin Description

The pins of BN_EtherCat_PV_Speed function
blocks are described in the following table:

Assign UnAssign [[] Show only assigned PDOs
Add PDO 5] Delete PDO Add PDO Entry & Detete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SU ID
® 0x1A00 Inputs — O O 0
@ 0x1B01 Inputs — [} 0
(%) Dx1B02 Inputs - O o
[0x1B03 Inputs ——sM3 ] o o
Index Subldx PDO Entry Name Type Bitlen PLC var Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT & object 0x6061:0
@ 0x6064 0 Position actual value DINT |32 object 0x6064:0
0x606C 0 Velocity actual value DINT |32 object 0x606C:0
0x6077 0 Torque actual value INT |16 object 0x6077:0
0x4100 1 T-PZD1 UINT 16
@ 0x1B04 Inputs — [} 0
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Range/ |Datal,, . -

Name Meaning |type Unit Description

Axisln-|EtherCat

dex  |axisip |UNT A 0-15

. 1:Enable
E/:z'éle 0 Not ena-|BOOL |\
ble
1: Quick st-
. |opisvalid
DQuick-15, The qui- |BOOL |\ Quick stop
Stop .
ck stop is
invalid
EMtoEor BOOL |\ rotation of the
1: Fault re- When thereis no
. Rising|FBerror,user
_|set ’
EAXJ['S BOOL |edge trig-|could use this
e 0 gering pin to reset the
AxisError

Target-|-32768 .

Speed | —-32767 INT  |r/min Target speed
Speed limit and
acceleration and

— . deceleration

er- argetitime reference
0---65535

Speed UINT speed value: The
default is the
rated speed of
the motor

AccTime|\ REAL |s Acceleration time

DecTime|\ REAL |s Decceleration time
The upper torque
limit of 1000 corre-

Torque |-32768 INT sponds to 100.0%,

UpLimit |--32767 \ and 100.0% corre-
sponds to the
rated torque of the
motor
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Name [\R/Iaer;%eié g g’; et 4 Unit Description
The number
of command
ActPosi- pulses, con- . ,
ion |\ DINT |\ erted by Physical location
electronic
gear ratio
Actual DI status
BITO: negative
limit(0:not reach-
ed, 1: reached);
BITL: forward limit
; (0: not reached, 1:
ActDi- ! ,
St;tusl \ UDINT |\ arrived);
BIT2: ZERO SWITCH
(0: NOT REACHED,
1: REACHED);
BIT3-15:NA;
BIT16-31: Reflects
the actual DI
terminal status
User-de-
PZDL e pzpa [WORD|\ \
User-de-
PZD2 lfined pz2 | WORD\ \

Name hR/]aer;%]eié o tDy; et % Unit Description
The lower torque
limit of 1000 corre-
Torque-|_ sponds to 100.0%,
Low - 3237267227 INT |\ and 100.0% corre-
Limit | sponds to the
rated torque of
the motor
Encoder Resolu-
Encoder tion, enter the
Resolu-| . UDINT |\ resolution of the
tion 424967295 corresponding
motor encoder
User-defined
PZD3 P7D3 WORD|\ \
A 1: The axis
is |
Enable |Enabled [0 |y \
OK 0: The axisis
notenabled
1: Thereisan
errorinthefu-
braglt ctionblocklgaop |\ Function block
0: Thereisno error flags
errorinthefu-
nction block
FBET- Function block
rorCode \ UINT 1A error code
erxrlcsoE dre_ \ WORD|\ Axis error code
ﬁ)iitt\y/e- \ DINT |r/min Actual speed
The per-
Act- centage of
Torque \ INT the motor's Actual torque
rated torque
Please refer
éecnttCur- \ INT  |tothedrive|Actual current
forthe unit
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Module Introduction:

1) The name of the axisIndex axis is 0-15 according
to the topology, that is, the 0 axis directly con-
nected to the Boneng controller EtherCat, the 1
axis connected to the 0 axis, and so on.

2) The user needs to input the servo encoder reso-
lution, the default 8388608, need to input the
reference speed (motor rated speed), the de-
fault is 3000, if the input error will cause the
input acceleration time and target speed can
not play a role, the output actual speed is incon-
sistent with the actual speed.

3) The PV block runs in PV mode, in which the
block enable pin input high runs according to
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the user-given limit and target value, and the

enable pin enters low, then it stops running.

3.1.1.5.3 Description of function block errorcode

FBErrorCode | Description

FBErrorCode

Description

The PDO configuration is incorrect
or the address of ActCurrent6078 /
ProfileDeceleration6084 cannot be
obtained;

15

No error;

Not entering the OP;

The AxisIndex is out of range, or
does not enter the OP;

The PDO configuration is incorrect
or the address of ActDiStatus60FD /
TargetVelocity60FF cannot be ob-
tained;

16

The reference speed is not set;

sysECAT_Sdo_Write2 function block
failure (which can be caused by the
following two reasons:(1): During the
stop or recovery of the EtherCAT
master, the sdo_write2 stack is
called with an error;(2): This erroris
reported when the read register is
used in aperiodic communication
and in online functions;

The PDO configuration is incorrect or
17 the address of PositiveTorugeLim-
it60EQ cannot be obtained:;

The PDO configuration is incorrect
18 or the address of Nega-
tiveTorugelLimit60E1 cannot be ob-
tained;

The PDO configuration is incorrect
19 or the address of TargetTorque6071
cannot be obtained;

The PDO configuration is incorrect
or the address of AxisEr-
rorCode603F cannot be obtained;

The PDO is incorrectly configured
20 or the address of MaxProfileVeloci-
ty607F cannot be obtained,

10

The PDO configuration is incorrect or
the address of StatusWord6041 / Con-
trolWord6040 cannot be obtained:;

32 The current axis is already in use

11

The PDO configur ation is incor-
rect or the address of DisModeO-
fOP6061 / ModeOfOP6060 cannot
be obtained;

12

The PDO configuration is incorrect or
the address of ActPosition6064 / Tar-
getPosition607A cannot be obtained;

13

The PDO configuration is incorrect or
the address of ActVelocity606C / Pro-
fileVelocity6081 cannot be obtained;

14

The PDO configuration is incorrect
or the address of ActTorque6077 /
ProfileAcceleration6083 cannot be
obtained;
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3.1.1.6 BN_EtherCAT_PT_Torque

3.1.1.6.1 RPDO Configuration

Open the output page, cancel the synchronous
management output configuration SM2 of other
PDOs, and add 1702 to the synchronization
snap-in SM2. When using the Boneng EtherCAT
servo drive, you do not need to add parameters to
it, the default is as shown in the following figure:
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Slave settings

General Startup
s
Assign UnAssign [ Show only assigned PDOs
[ AddPoo 5] DeletePDO  [] AddPDOEntry [ Delete PDO Entry

Input
DC

Index PDO Name Assigned SM Fixed Mandatory SU ID
© 01600 Outputs O

© X701 Outputs — O o0 o
0x1702 Outputs  SM 2 [m] 0O o

index _ Subldx _PDO Entry Name Type Bitlen PLC var Comment
0x6040 0 Controlword UINT 16
0x6060 0 Modes of operation SINT 8 object 0x6060:0
0x6083 0 Profile acceleration UDINT 32 object 0x6083:0
0x6084 0 Profile deceleration UDINT 32 object 0x6084:0

® OX60FF 0 Target velocity DINT 32 object 0x60FF-0
0x4000 3 RPZD3 UINT 16
0x60E0 0 Position toruge limit value UINT 16 object 0x60E0:0
O0X60E1T 0 Negative toruge limit value UINT 16 object 0x60E1:0
0x6071 0 Target torque INT 16 object 0x6071:0
0x607F 0 Max profile velocity UDINT 32 object 0x607F-0

© Oxt703 Outputs ] o o

© |x1704 Outputs O o o

WEE Wit “rvX

Open the input page, select 1B03 to configure SM3
for the synchronous management input. When
using the Boneng EtherCAT servo drive, you do not
need to add parameters to it, as shown in the fol-

lowing figure by default:

Mailbox nc
Assign UnAssign [ Show only assigned PDOs

Slave settings

Online

Output

Add PDO & oelete PDO Add PDO Entry B oelete PDO Entry
Index PDO Name Assigned SM Fixed Mandatory SUID
(@ |0x1400 Inputs — O o o
@) 01801 Inpuis - O o
() |0x1802 Inputs = O o
0x1B03 Inputs SM 3 | [
Index  Subldx PDO Entry Name Type Bitlen PLCvar Comment
0x6041 0 Statusword UINT 16 object 0x6041:0
0x6061 0 Modes of operation display SINT & object 0x6061:0
® 0x6064 0 Pasition actual value DINT 32 object 0x6064:0
0x606C 0 Velocity actual value DINT 32 object 0x606C:0
0x6077 0 Torque actual value INT 16 object 0x6077:0
0x4100 1 T-PZD1 UINT 16
(S 0x1B04 Inputs — O o

3.1.1.6.2 Pin Description

The pin of BN_EtherCat_PT_Torque function
blocks are described in the following table:

Range/ |Datal,, . -
Name Meaning |type Unit Description
Axisln-|EtherCat

0--15
dex Axis ID UINT 1\
. 1:Enable
OAIS oot |BOOL |\
Enable
enabled

501

Name II\?/laer;%eié o E/S et A nit Description
bMotor-|1: Reverse
Rotation |0: Forward BOOL
1: Fault When there is no
bAXis-|reset Rising|FBerror, user
Reset BOOL |edge trig-\could use this
0: No fault gering pin to reset the
AxisError
The target torque,
1000 corresponds
to 100.0%, and
Errqgfet_ 3237267867 INT ]\ 100.0% corre-
sponds to the
rated torque of
the motor
Maximum torque,
target torque is
M a x -|-32768 NT limited by this
Torque |---32767 parameter, 1000
means 100.0%,
maximum 3000
Speed- . Speed Limit
LiFr)nit 0--65535 |UINT |r/min **Unit: r/min
Encoder Resolu-
Encoder-| tion, enter the
Resolu- UDINT |\ resolution of the
tion 4294961295 corresponding
motor encoder
User-defi-
PED3 | hed pzD3 |WORD)\ \
bAxis |1 The axis
Enable iS. enabl.eq BOOL |\ \
OK 0: The axis is
not enabled
L: Thereisan
errorinthe fu-
bEault ctionblock BOOL |\ Function block
0: Thereisno error flags
errorinthe fu-
nction block
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Name llfﬂaeg%eiég tDySet 4 Unit Description
FBET- Function block
ror@ode \ UINT A error code
ferICSoEdre_ \ WORD|\ Axis error code
IAo(éitt;//e_ DINT |r/min Actual speed
The per-
Act- centage
Torque |\ INT  |of the mo-|Actual torque
tor's rated
torque
ActC Please refer
cturh INT  |tothedrive|Actual current
rent forthe unit
The numb-
er of com-
. mand pul-
A.CtPOS" ses, con-|Physical location
tion verted by
electronic
gearratio
Actual DI status
BITO:negative limit
(0:not reached, 1:
reached);
BIT1: forward limit
(0: not reached, 1:
ActDi- arrived);
Status \ UDINT BIT2:ZERO SWITCH
(0: NOT REACHED,
1: REACHED);
BIT3-15:NA;
BIT16-31: Reflects
the actual DI
terminal status
pzp1 | V%9 lyoroly \
fined PZD1
User-de-
PZD2 fined PZD2 WORDR \
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Module Introduction:

1) The name of the axisIndex axis is 0-15 according
to the topology, that is, the 0 axis directly con-
nected to the Boneng controller EtherCat, the 1
axis connected to the 0 axis, and so on.

2) The user needs to input the servo encoder resolu-
tion, and 8388608 by default, this pin input error
will cause the input speed limit and the output
actual speed to not match the actual one.

3) The PT block runs in PT mode, in which the
block enable pin input high runs according to
the user-given limit and target value, and the
enable pin input low stops.

3.1.1.5.3 Description of function block errorcode

FBErrorCode | Description
0 No error;
1 Not entering the OP;

) The AxisIndex is out of range, or

does not enter the OP;
sysECAT_Sdo_Write2 function block
failure (which can be caused by the
following two reasons:(1): During the
stop or recovery of the EtherCAT
7 master, the sdo_write2 stack is
called with an error;(2): This erroris
reported when the read register is
used in aperiodic communication
and in online functions;

The PDO configuration is incorrect
9 or the address of the AxisEr-
rorCode603F cannot be obtained;

The PDO configuration is incorrect
or the address of the Sta-
tusWord6041 / ControlWord6040
cannot be obtained;

10

The PDO configuration is incorrect
or the address of the DisModeO-
fOP6061 / ModeOfOP6060 cannot be
obtained;

11
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FBErrorCode | Description pressure, flow, frequency, etc., which generally
: — needs to be used with Al and AQ modules, Al mod-
The PDO configuration is incorrect . ! .
o ules and linear correction modules calibrate the
or the address of ActPosition6064 / .
12 TareetPosition607A cannot be ob- feedback value, and the output value is output
tainged' through the AQ module. The default PID parame-
’ - — ters are small, please adjust them according to the
The PDO configuration is incorrect T
; actual situation.
13 or the address of ActVelocity606C /
Pr.ofileVelocity608l cannot be ob- 3.1.2.1.1 Pin Description
tained, Name DataType | Explai
The PDO configuration is incorrect T oont REAL yP Cxp amH .
or the address of ActTorque6077 / >et_poin pntro er setpoint
14 ProfileAcceleration6083 cannot be feedback  |REAL Signal actual value (feed-
obtained; back) '
The PDO configuration is incorrect KP REAL Propor?on.al gan
15 or the address of ActCurrent6078 / Ki REAL Integral gain
ProfileDeceleration6084 cannot be Kd REAL Derivative gain
obtained; rst BOOL Controller reset
The PDO configuration is incorrect OutMax REAL Outputsignal upper limit
or the address of ActDiStatus60FD / OutMin REAL Output signal lower limit
16 TargetVelocity60FF cannot be ob- Magnification/BOOL | Adjusting the magnification
tained; out REAL Outputsignal
The PDO configuration is incorrect or limitFlag BOOL In-limit output status
17 the address of PositiveTorugelLim-
it60EO cannot be obtained;
The PDO configuration is incorrect or 3.1.2.2BN_Ramp
18 the address of NegativeTorugelLim- BN_Ramp ramp function, users can achieve the
it6OE1 cannot be obtained; required ramp output according to their needs.
The PDO configuration is incorrect . o
19 or the address of TargetTorque6071 3.1.2.2.1 Pin Description
cannot be obtained, Name DataType |Explain
The PDO is incorrectly configured Input REAL Enter a given value
20 or the address of MaxProfileVeloci- RefValue REAL Reference values
ty607F cannot.bg obtamed.; RiseTime UDINT  |Rise time **Unit: ms
32 The current axis is already in use FallTime UDINT | Fall Time **Unit: ms

InputMaxLimit |REAL Upper limit

InputMinLimit |REAL Lower limit

3.1.2 BN_Basic The value of the RAMP after
3.1.2.1 BN_PID ResetValue  IREAL e reset

PID controller: The PID controller can realize the Reset BOOL Reset: TRUE: Reset the
closed-loop adjustment function of temperature, output to 0; FALSE: No reset;
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Name DataType |Explain

BOOL The function block is

bFBEror entered incorrectly

Function block fault codes
FBErrorCode : 16#0000 : No
error in function block;
16#0001 : Rise or Fall Time is
setincorrectly; 16#0002 :
Reference value set incor-
rectly;

FBErrorCode |WORD

Output REAL Outputvalue

3.1.3 BN_Modbus

The BN_Modbus library contains two function
blocks, BN_MODBUS_Speed and BN_MOD-
BUS_Torque, for controlling the inverter slaves
Modbus RTU communication needs to be config-
ured, the X3000 series controller is the master sta-
tion, and the inverter is the slave station, and the
configuration can be referred to the following figure
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BN_MODBUS_Speed 4 ) Generic Modbus_1  Address Description

% Modbus FC-06_1 59169 ControlCmd

% Modbus FC-06 2 59170 Speed

% Modbus FC-03_1 60420 ErrorCode

% Modbus FC-03_2 60673 ActSpeed
BN_MODBUS_Torque 4 ) Generic Modbus_2

% Modbus FC-06_3 57169 ControlCmd

% Modbus FC-06 4 59171 Torque

% Modbus FC-03_3 60420 ErrorCode

% Modbus FC-03_4 60673 ActSpeed

Name DataType|Explain

Fault reset, 0: the reset is
bFaultReset |BOOL invalid, 1: the reset is valid
SlaveError .
Code WORD  |Axis error code
SlaveSpeed-|\yorp | AXis feedback velocity scale
ActPer value

Target speed, based on
SpeedSet INT SpeedRef

A reference datum for the
SpeedRef UINT velocity value
bEault BOOL Fault status, 0: No Fault, 1:

Faulty
FBErrorCode |WORD  |Function block error code
DriveError .
Code WORD |Drive error code

The velocity value feedback
SlaveSpeed-|, - from the axis, with reference
Act to SpeedRef
SpeedSetTo- Speed command given to
Slave WORD the slave Axis

To the control command of
CtrlWordTo- WORD the slave Axis, 1: Run, 2: Jog,
Slave 3: Free Stop, 4: Deceleration

Stop, 5: Fault Reset

3.1.3.1 BN_MODBUS_Speed

Name DataType|Explain
bEnable BOOL Enable ngratlon, 0: not
enable, 1: axis enable
Stop mode, 0: deceleration
bStopMode  |BOOL shutdown, 1: free shutdown
bJog BOOL  |Jog control
bMotorRota- Motor rotation direction, 0:
. BOOL )
tion forward, 1: reverse
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When using it, you need to enter the 60420
errorcode into the SlaveErrorCode, and the 60673
actual speed into the SlaveSpeedActPer

Output SpeedSetToSlave to 59170 speed, output
CtrlWordToSlave to 59169 controlword

3.1.3.2 BN_MODEBUS_Torque

Name DataType | Explain

bEnable BOOL Enable ngratlon, 0: not
enable, 1: axis enable

bMotorRota- BOOL Stop mode, 0: deceleration

tion shutdown, 1: free shutdown

bFaultReset |BOOL  |Jogcontrol

SlaveError WORD Motor rotation direction, 0:

Code forward, 1: reverse
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Name DataType|Explain
SlaveSpeed—WORD Fault reset, 0: the reset is
ActPer invalid, 1: the reset is valid

A reference datum for the
velocity value

The target torque, 1000 cor-
responds to 100.0%, and
100.0% corresponds to the
rated torque of the motor
Fault status, 0: No Fault, 1:
bFault BOOL Faulty

FBErrorCode |WORD  |Function block error code
DriveError
Code

SpeedRef UINT

TorqueSet INT

WORD  |Drive error code

The velocity value feedback
from the axis, with reference

SlaveSpeed- INT

Act to SpeedRef
TorqueSetTo- WORD Torque command given to
Slave the slave slave

To the control command of
CterordTo—WORD the slave Axis, 1: Run, 2: Jog,

Slave 3: Free Stop, 4: Deceleration
Stop, 5: Fault Reset

When using it, you need to enter the 60420
errorcode into the SlaveErrorCode, and the 60673
actual speed into the SlaveSpeedActPer

Output TorqueSetToSlave to 59171 torque, and
output CtrlWordToSlave to 59169 control word

3.2 BonengEmbedLogicLib

The Boneng Embedded Library contains some of
the functions and function blocks that are com-
monly used by engineers.

3.2.1 ArithmeticOperationClassExtLib

3.2.1.1 GetFraction

The GetFraction function is used to obtain the
decimal part of REAL data.

Function input section:
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Name Type Description
DATA_REAL  |REAL Real type input data

3.2.2 ClockClassExtLib

3.2.2.1 Set the real-time time and get the real-time time
Firstly, find BonengEmbeddLogicLib in the library
management wizard, and expand the ClockClas-
sExtLib folder. Now we can see SetRTC and GetRTC

= fis- BonengEmbedLogiclib
B ArithmeticOperationClassExtLib

B @ ClockClassExtLib

=15 GetRTC

=[50

Add these two functions to the program, as the fol-
lowing figure is shown:

In SetRTC, the EN pin is used to enable the function
block, and Enable pin is the trigger pin of the function
to write data, emphasizing: (the pin needs to be trig-
gered by the rising edge), TimeValue is the time set-
ting pin of the function, the variable type of the pin is
TIME_AND_DAY, the pin can be set to the time in
format such as —1920-01-01-00:00:00, the time setting
is generally the current Beijing time, and the return
value of the function does not need to be concerned.
In GetRTC, the EN pin is used to enable the function
block, and the return value of the function is a
TIME_AND_DAY type of data, and when the function is
enabled, you can see that the time changes on the
output pin.
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3.2.3 DataConversionClassExtLib

3.2.3.1 DATAL16_SWAP

DATAL16_SWAP function is used to exchange high
and low bytes of 16-bit input data.

Name | Type |Description

16-bitinput data to be exchanged
between high and low bytes

DATA_IN |UINT

3.2.3.2 DATA2BIT
The DATA2BIT function is used to select the corre-
sponding bit of the 16-bit input data.
Name | Type|Description
DATA_IN | UINT | 16-bit input data

Selected BIT bits, ranging from
0-15

BIT_NUMJUINT

3.2.3.3 DATA32_SWAP

DATA32_SWAP function is used to exchange high
and low bytes of 32-bit input data.

Name | Type |Description

32-bit input data to be exchanged
between high and low bytes

DATA_IN |UINT

3.2.3.4 REAL_ENDIAN_SWAP
The REAL_ENDIAN_SWAP function is used to
exchange the size of 32-bit REAL data, and is used

to convert the REAL data transmitted by Siemens
PLC.

Name | Type|Description

The input data of the REAL type to
REAL_IN |REAL|be exchanged between the large
and small ends
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3.2.4 ConfigClassExtLib
3.2.4.1 Analog settings

3.2.4.1.1 Al_ModeConfig
Switching of analog input voltage and current

Firstly, locate BonengEmbeddLogiclLib, click on
the plus sign to expand the folder, find Configurat-
ClassExtLib, click on the plus sign to continue
expanding the folder

¥ Operators and blocks
g Target

" AlDatabase

#" AlModbusRTU

@7 AlModbusTCPMaster
#-gl; BonengControlLib

=l g~ BonengEmbedLogicLib

¥ ArithmeticOperationClassExtLib
- # ClockClassExtLib
SR ConfigClassExtLib)
" DataConversionClassExtLib
" EtherCAT
[+ s Standard

Find the function shown in the image on the right

=+ &l ConfigClassExtLib

Al_ModeConfig | = popymemess| add this func-

tion to the program, it can be called in 5 languages,
here itis only demonstrated to call in LD language;
First, create a blank LD language program, as
shown in the figure;

? ?,
i

Add the blue cursor Al_ModeConfig above by
dragging it onto the contacts of the LD program.
After the addition is successful, the following
figure shows;

Al_ModeConfig
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The function has a total of 5 input parameters,
you need to set the corresponding slot number,
and the mode of the channel can switch the volt-
age and current between the input detection con-
version, if you do not call the function, the default
voltage mode input.

Slot_number: UINT; (* Slot number of Al04 exten-
sion module, query in backplane configuration
diagram, range 1-15%)

Channel0_mode : BOOL; (*Al0 mode selection, 0:
voltage mode, 1: current mode*)
Channell_mode : BOOL; (*All1 mode selection, 0:
voltage mode, 1: current mode™)
Channel2_mode : BOOL; (*Al2 mode selection, 0:
voltage mode, 1: current mode*)
Channel3_mode : BOOL; (*Al3 mode selection, 0:
voltage mode, 1: current mode*)

3.2.4.1.2 Al_CurveCorrect

User-defined analog input curves

Firstly, locate BonengEmbeddLogicLib, click on
the plus sign to expand the folder, and then find
ConfiguratClassExtLib. Click on the plus sign to
continue expanding the folder

- g Operators and blocks

# g Target

#-g." AlDatabase

+-iif AIModbusRTU

#f; AlModbusTCPMaster

gl BonengControlLib

=gl BonengEmbedLogiclib
ArithmeticOperationClassExtLib
ClockClassExtLib

ConfigClassExtLib
DataConversionClassExtLib
[+-g#; " EtherCAT

g Standard

Az

X . = ConfigClassExtLib
Find the function block Al_CurveCorrect| = N

If the function block is not displayed, please rein-
stall the latest library file, click the refresh button

o the library file, and refresh the library

file.
Drag the Al_CurveCorrect into the program, see
2.10.1.1 for details. Unlike adding a function, when
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adding a function block to the program, you need
to set an instance name, as shown in the figure:

Function block instance

foAL CurveCorrect 1 after the addition is complete,

the function block can be called. The addition is
completed as shown in the following figure:

0005

EN_AI

The function block has four input parameters:
Mode: BOOL; (* Mode Selection, 0: Voltage Type, 1:
Current Type*)
MaxOutput: INT; (* Maximum value of output *)
(The maximum value should be greater than the
minimum value, otherwise an error will be reported)
MinOutput : INT;(*Minimum value of output”)
VoltageOrCurrentNuminput : UINT; (* Analog input
value of voltage or current *)
The input value of voltage should not exceed
10,000, and the input value of current should not
exceed 20,000.
The function block has two output parameters:
FBError: UINT; (* Function block error code *) An
error is reported when the entered value does not
meet the requirements.

PrecentageOut: DINT; (* Characteristic Curve
Value Output *)

3.2.4.2 Digital settings

3.2.4.2.1 Control_IO_By_Word
Control_IO_By_Word function block can select the
corresponding slot number, and control the
switching output by entering Word.
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Name Type |Description
Execute the function of control
by word

The slots of the extend DQ,
Slot_Index |USINT range: 1-15

Word_Data |WORD| The input word
Error code bit0=1: The exten-
sion slot is out of range, and

bitl=1: The input control word
isout of range

Execute BOOL

ERROR USINT

3.2.4.2.2 Reset_|O_By_Index

Reset_|O_By_Index function block can select the
corresponding slot number, and select the start
and end points to perform the reset of the corre-
sponding switching quantity.

Name Type |Description

Perform the reset function
Execute BOOL block

The slots of the extend DQ,
range: 1-15

Start_10 USINT| Start point, range 0-15
End_IO USINT | End point, range 0-15

Slot_Index |[USINT

Error code bit0=1 The slot
number is out of range, the
start point of bitl=1is out of
ERROR USINT |range, the end point of bit2=1
isout of range, and the start
point of bit3=1is greater than
the end point

3.2.4.2.3 Set_I0_By_Index

Set_IO_By_Index function block can select the cor-
responding slot number, and select the start and
end points to execute the setting of the corre-
sponding switching quantity.
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Name Type | Description

Execute BOOL |Execute the set function block

The slots of the extend DQ,

Slot_Index |USINT range: 1-15

Start_IO  |USINT|Start point, range 0-15

End_IO USINT|End point, range 0-15

Error code bit0=1 The slot
number is out of range, the
start point of bitl=1is out of
ERROR USINT |range, the end point of bit2=1
is out of range, and the start
point of bit3=1is greater than

the end point

3.3 BonengMachiningProcessLib

3.3.1 BN_TensionControl
BN_TensionControl library is a curling process library.

3.3.1.1 BN_TensionTaper

BN_TensionTaper function block, the input is set
tension, the output is the tension value processed
by taper, the taper mode supports parabolic and
linear modes, and the proportion of tension atten-
uation is set by the taper attenuation coefficient.

Name Type |Description

TensionSet |REAL |Rewinding Tension, Unit(N)

The actual diameter of the
UINT |winding roller, 50mm mini-
OfRoller mum and 2000mm maximum

ActDiameter

Taper attenuation coefficient,
the larger this value, the great-
er the taper, the default is 0,
the range is 0.0~1.0

TaperCoff |REAL

Taper mode, 0: parabolic

TaperMode |INT taper, 1: linear taper, default 0

TaperDiam- UINT Taper starting diameter, in

eterStart (mm)
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control can be carried out through the PID, which
requires the equipment to support tension detec-
tion and feedback. This function block is recom-
mended to be executed in a fast task, otherwise the

Name Type |Description

TaperDiam- UINT Taper maximum diameter in
eterMax (mm)

bError BOOL|Function Block error flags

FBErrorCode |UINT |Function Block error codes

TensionBy REAL Taper-treated tension value in

Taper (Nm)

3.3.1.2 BN_TractionSpeed

BN_TractionSpeed traction axis speed control
function block, the speed of the traction motor is
calculated according to the set linear speed, the
diameter of the traction roller, and the reduction
ratio. The traction axis can be either a moudbus
speed axis or an EtherCAT speed axis.

Name Type |Description

LineVelocity REAL Line speed setting value
Set (m/min)

TractionMo-

torSpeedAct INT | Traction motor speed (rpm)

DiameterOf
TractionRoller

Traction roller diameter, mini-

UINT mum 10mm, maximum 1000mm

GearRatio  |REAL |Gear ratio, defaultis 1.0

bError BOOL |Function Block error flags

FBErrorCode |UINT |Function Block error codes

LineVelocity REAL Actual value of traction roller
Act line speed, m/min

TractionMo-
torSpeedSet

Traction roller motor speed

INT (rpm)

3.3.1.3BN_Unwinder_CTorque

The difference between the closed-loop tension
torque control function block of the BN_Unwind-
er_CTorque unwinding roll and the open-loop ten-
sion torque control is that the tension closed-loop
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PID is difficult to debug.

Name Type |Description
EcrleVelouty REAL |Unwinding line speed(m/min)
UnwinderMo- -
torSpeedAct INT  |Unwinding motor speed (rpm)
DiameterOf The'ful! roll diameter of t'h.e
FullRoller UINT |unwinding roller, 10mm mini-
. mum and 1000mm maximum
GearRatio |REAL |Gear ratio, defaultis 1.0
UnwinderMo- S
torRatedTor- IREAL Rated torq'ue of*unwmdmg
que roller motor: 9550 * P/n, (Nm)
FrictionCom- Unwinding roll friction com-
ensation  |INT pensation, base value is motor
P rated torque, (0.1%)
The unwinding setting tension
TensionSet |REAL [(N) is also the PID reference
value
: Tension actual feedback
TensionAct |REAL value, PID feedback value
Kp REAL |PID regulator scale coefficient
: PID regulator integration coef-
A REAL ficient
Kd REAL EIDregulatordlﬁerentlalcoef—
ficients
PidOutLimit |REAL |PID regulator output limit, rpm
PidReset  |BOOL|PID regulator results are reset
bError BOOL| Function Block error flags
FBErrorCode |UINT |Function Block error codes
DiameterOf REAL Real-time roll diameter, diam-
RollerAct eter, (mm)
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Name Type |Description
Pendulum tension PID adjust-
PidOut INT |mentoutput, motor rated
torque percentage (0.1%)
UnwinderMo- INT Unwinding roller motor speed
torSpeedSet (rpm)
UnwinderMo- Unwinding roller motor
torTorqueSet|'/NT | torque, 1000 means 100.0%

3.3.1.4 BN_Unwinder_OTorque

BN_Unwinder_OTorque open-loop tension torque con-
trol function block of unwinding roller is used for occa-
sions where there is no tension feedback of the equip-
ment, and when the general tension requirements are
not high, there is no PID closed-loop tension regulator.

Name Type |Description
TensionSet |REAL |Unwinding tension (N)
LineV i o .
Alcnte elocity REAL |Unwinding line speed(m/min)
UnwinderMo- -
torSpeedAct INT |Unwinding motor speed (rpm)
Di of The full roll diameter of the
|a“meltler UINT [unwinding roller, 10mm mini-
FullRoller mum and 1000mm maximum
GearRatio  |REAL |Gear ratio, defaultis 1.0
UnwinderMo- L
torRatedTor- IREAL Rated torque of*u nwinding
que roller motor: 9550 * P/n, (Nm)
FrictionCom- Unwinding roll friction com-
Ictio , © INT | pensation, base value is motor
pensation rated torque, (0.1%)
The weight of the unwinding
MassOfFull roll when it is full (kg) is used
REAL
Roller to compensate for accelera-
tion and deceleration torque
: . The density ratio of the square
Den5|tyR§d|o REAL |roll material and the roller
OfMaterial ranges from 0.0~1.0
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Name Type |Description

bError BOOL|Function Block error flags
FBErrorCode |UINT |Function Block error codes
Bga“rzreAtstrOf REAL |Real-time roll diameter, (mm)
UnwinderMo- Unwinding roller motor speed
torspeedSet|NT  [(rpm)

UnwinderMo- Unwinding roller motor torque,
torTorqueSet INT 1000 means 100.0%

3.3.1.5BN_Winder_CTorque

The difference between the closed-loop tension
torque control function block of the BN_Wind-
er_CTorque winding roll and the open-loop ten-
sion torque control is that the closed-loop tension
control can be carried out through the PID, and
the equipment is required to support tension de-
tection and feedback. This function block is rec-
ommended to be executed in a fast task, other-
wise the PID is difficult to debug.

Name
LineVelocity
Act

WinderMotor
SpeedAct

Type |Description

REAL |Winding line speed(m/min)

INT  |Winding motor speed (rpm)

The initial diameter of the
winding roller is 10mm mini-
mum and 1000mm maximum

REAL |Gear ratio, defaultis 1.0

Rated torque of winding roller
motor: 9550 * P/n, (Nm)

Winding roll friction compen-
INT |[sation, base value is motor

DiameterOf
UINT
EmptyRoller

GearRatio

WinderMotor
RatedTorque

REAL

FrictionCom-

pensation rated torque, (0.1%)

. The winding set tension (N) is
Tensionset |REAL also the PID reference value

) Tension actual feedback
TensionAct |REAL value, PID feedback value
Kp REAL |PID regulator scale coefficient
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Name Type |Description
. PID regulator integration co-
K REAL efficient
PID regulator differential co-
Kd REAL | efficients
PiIdOutLimit IREAL PID regulator output limit,
rpm
. PID regulator results are
PidReset BOOL| ocot
bError BOOL|Function Block error flags
FBErrorCode|UINT |Function Block error codes
DiameterOf REAL Real-time roll diameter,
RollerAct diameter, (mm)
Pendulum tension PID ad-
. justment output, motor
PidOut INT - Frated torque percentage
(0.1%)
WinderMotor Winding roller motor speed
SpeedSet INT (rpm)
WinderMotor Winding roller motor torque,
TorqueSet [NT 11000 means 100.0%

3.3.1.6 BN_Winder_OTorque

BN_Winder_OTorque open-loop tension torque
control function block of winding roller is used for
occasions where there is no tension feedback of
the equipment, and when the general tension
requirements are not high, there is no PID
closed-loop tension adjustment.

Name Type |Description
TensionSet |REAL |Winding Tension (N)

LineVelocity
Act

WinderMotor
SpeedAct

DiameterOf
EmptyRoller

REAL |Winding line speed(m/min)

INT |Winding motor speed (rpm)

The initial diameter of the
UINT |winding roller, 10mm mini-
mum and 1000mm maximum
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Name Type |Description

GearRatio  |REAL |Gear ratio, defaultis 1.0
WinderMotor REAL Rated torque of winding
RatedTorque roller motor:9550 * P/n, (Nm)
Winding roll friction com-
pensation, base value is

FrictionCom- INT

pensation motor rated torque, (0.1%)
The weight of the winding
roll when it is empty (kg) is

MassOfEmp- REAL |used to compensate for ac-

tyRoller

celeration and deceleration
torque

The density ratio of the
REAL |winding material and the

DensityRadio

OfMaterial roller ranges from 0.0~1.0
bError BOOL|Function Block error flags
FBErrorCode|UINT |Function Block error codes
DiameterOf Real-time roll diameter,
Rolleract  |REAL | (mm)

WinderMotor Unwinding roller motor
SpeedSet INT speed (rpm)

WinderMotor Winding roller motor torque,

TorqueSet INT 11000 means 100.0%

3.3.1.7 BN_WinderUnwinderSpeed

BN_WinderUnwinderSpeed, the closed-loop ten-
sion speed control function block of the unwind-
ing roller requires the equipment to have tension
detection and feedback. By PID closed-loop ten-
sion adjustment, the tension is controlled to be
constant by maintaining a constant linear speed
of the winding roller. This module is recommend-
ed to be executed in the fast task, otherwise PID
debugging will be difficult.

Name Type |Description
LineVelocityAct|[REAL |Winding line speed(m/min)

WinderMotor
SpeedAct

INT |Winding motor speed (rpm)
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Name Type |Description

The initial diameter of the
UINT |winding roller is 10mm mini-
mum and 1000mm maximum
GearRatio  |REAL |Gear ratio, default is 1.0
Tension setpoint, PID refer-
ence value

Tension feedback value, PID
feedback value

DiameterOf
EmptyRoller

TensionSet |REAL

TensionAct |REAL

Kp REAL | PID regulator scale coefficient
: PID regulator integration co-
K REAL efficient

PID regulator differential co-
Kd REAL efficients

PidOutLimit |REAL |PID regulator output limit, rpm
PidReset BOOL|PID regulator results are reset

bError BOOL|Function Block error flags
FBErrorCode |[UINT |Function Block error codes

DiameterOf REAL Real-time roll diameter,
RollerAct diameter, (mm)

. Pendulum tension PID regu-
PidOut INT | iator output value (rpm)
WinderMotor INT Winding roller motor speed
SpeedSet (rpm)

3.4 MotionControl

3.4.1 MotionControl Lib Introduce

The MotionControl library contains the MC func-
tion blocks independently developed by Boneng,
which conforms to the PLCOpen specification and
implements the basic instructions and mas-
ter-slave instructions

3.4.1.1 Instruction list

The basic motion control instructions are as fol-
lows:
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instructions Function
MC_Power Enable control
MC_Home Homing
MC_Stop Stop
MC_Halt Halt

Basic

MC_MoveAbsolute

Absolute positioning

MC_MoveRelative

Relative positioning

MC_MoveAddtive

Addtive positioning

MC_MoveSuperim-
posed

Move superimposed

MC_HaltSuperim-
posed

Halt moving superim-
posed

MC_MoveVelocity

Speed reference

MC_MoveContinu-
ousAbsolute

Countinuous moving
after absolute posi-
tioning

MC_MoveContinu-
ousRelative

Countinuous moving
after relative positioning

MC_SetPosition

Current position setting

MC_ReadActualPosition

Current position read

MC_ReadActualVelocity

Current velocity read

MC _ ReadActual-
Torque

Current torque read

MC_ReadStatus

Current PLCOpen status
read

MC_ReadMotionState

Current motion state read

MC_ReadAxisInfo

Current axis info read

MC_ReadAxisError

Current axis error read

MC_Reset

Fault reset

MC_DigitalCamSwitch

Sets the switching
semaphore at the
specified position

MC_TouchProbe

Probe commands

MC_AbortTrigger

Interrupt the command

MC_CamTableSelect

Select the CamTable
and output the CamID
which is available for
MC_Camin application
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instructions Function
Cam synchronization
MC_Camin commands

Exit the cam synchroniza-
tion command

Gear synchronization
commands

Exit the gear synchroniza-
tion command

Gear Synchronization
Command (Added Param-
MC_GearInPos eters to Limit the Transi-
tion Process Before Enter-
ing Synchronization)

MC_CamOut

Cam MC_Gearln

Gear MC_GearOut

3.4.1.2 PLCopeniRZSil

MC_Gearln (Slave)
MC_GearInPos (Slave)
MC_Camin (Slave)
MC_CombineAxes (Slave)

S

MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_PositionProfile
MC_Halt
(MC_MoveSuperimposed

MC_MoveVelocity
MC_VelocityProfile
MC_AccelerationProfile
MC_TorqueControl
MC_MoveContinuousAbsolute
MC_MoveContinuousRelative

Continuous
Motion

ynchronized
Motion

Discrete Motion |«

Note 1
Errorstop | -----

Note 3

The state machine is described in detail as fol-
lows:

MC_Home

Homing Standstill

State Description of the function
Stopping Axis in stopping

Discrete Motion  |Axis is in discrete motion
Continuous Motion |Axis is in Continuous motion
Synchronized Motion | Axis is in Synchronized motion

PS:

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_Pow-
er.Status = TRUE

Note 6: MC_Stop.Done = TRUE AND MC_Stop.Exe-
cute = FALSE

3.4.1.3 BufferMode

Some motion function blocks have a pin of Buffer-
Mode, which means buffer mode, which specifies
the connection mode between the two motion
function blocks.

Name Value|Description
MC_BUFFERMOD- 0 Start FB immediately
E_ABORTING (default mode)
MC_BUFFERMOD- Start FB after current
E_BUFFERED L Tmotion has finished

The velocity is blended
with the lowest velocity
of both FBs

MC_BUFFERMOD- 2
E_BLENDINGLOW

MC_BUFFERMOD- o .
E_BLENDINGPRE-| 3 The velocity is blended with

VIOUS the velocity of the first FB

MC_BUFFERMOD- The velocity is blended
E_BLENDING-| 4 |with velocity of the
NEXT second FB

State Description of the function

Disabled Axis not enable

ErrorStop Axis fault shutdown

Standstill Axis enable a.nd no motion
commands active

Homing Axis is homing
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MC_BUFFERMOD-
E_BLENDINGHIGH

The velocity is blended with
> highest velocity of both FBs
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3.4.1.4 Description of the fault code

Users can find the description of the fault code
through the enumeration type in the data types of
MotionControl library, and open it through the
property window or double-click to view it

4=l Numeratives

- & MC_BUFFER_ MODE
- & MC_COMBINE_ MODE
MC_DIRECTION

onne A

=
=
=
r

RI=E T

MC_SOURCE

O O O O

& MC_SYNC_M
4 &l Structures

=1 _MC_CARSIAL

View properties
MC_START_M: Edit properties
Refactoring
" [E MC CAM ID @ Copy(name) Ctrl+C

Enumeration: MC_ERRORCODE (ver.1.0.0, UINT) ~
Location: Project
Folder: MotionControl\DataType\Numeratives

Name Value Description
NO_ERROR 0 No error
AXIS_NOT_EXIST 1 Axis 1D does not exist
AXIS_TYPE_NOT_MATCH 2 Axis type does not match
AXIS_QUEUE_FULL 3 Axis queue is full
AXIS_ENCODER_OVERFLOW 4 Axis encoder overflow
AXIS_POWER_OFF 5 Axis not enabled
AXIS_POWER_ON [ Axis already enabled
FREQUENCY_ILLEGAL 7 Frequency is illegal
FAILED_TO_BUFFER 9 Buffer mode not supported
BUFFER_MODE_ILLEGAL 16 BufferMode value is illegal
DIRECTION_ILLEGAL 17 Direction value is illegal
EXCUTION_MODE_ILLEGAL 18 ExecutionMode value is illegal
SCURCE_ILLEGAL 19 Source value is illegal
OVERRIDE_ILLEGAL 20 Override value is illegal

SHIFTING_MODE_ILLEGAL

21

Shifting mode is illegal

CONTROL_MODE_ILLEGAL 22 Control mode setting error
POS_ILLEGAL 256 Position is illegal
ACC_DEC_ILLEGAL 257 Acceleration/Deceleration is illegal
VEL_ILLEGAL 258 Velocity is illegal

Command position exceeds positive
CMD_P_POS_OVER_LIMIT 259 fimit in configuration fie v

o

You can also consult the table below

MC_ERRORCODE

Value

Meaning

MC_ERRORCODE |Value|Meaning
NO_ERROR 0 [Noerror

The axis ID number does
AXIS_NOT_EXIST 1 not exist
AXIS_TYPE_NOT_ 5 The axis type does not
MATCH match

AXIS_QUEUE_FULL | 3 |The axis queueis full
g@gﬁEPvaSDER_ 4 |Axis encoder overflow
AXIS_POWER_OFF | 5 |The axisis notenabled
AXIS_POWER_ON 6 |The axisisenabled
FREQUENCY_ILLE- ; The frequency is not
GAL legal

The axis is busy, and
AXIS_ BUSY 8 thereisa funct|on bloc;k

controlling the axis

movement
FAILED_TO_BUF- 9 It cannot be added as a
FER buffer
BUFFER_MODE_ 16 The BufferMode value is
ILLEGAL invalid
DIRECTION_ILLE- The Direction value is
GAL 17 invalid
EXCUTION_MODE_ 18 ExcutionMode value is
ILLEGAL illegal

The source value is
SOURCE_ILLEGAL | 19 invalid
gXERRlDE‘ILLE_ 20 |Override value isillegal
ﬁ_HL:EF&TG—MODE— 21 |Shifting mode isillegal
CONTROL_MODE_ 2 The control mode is set
ILLEGAL incorrectly
POS_ILLEGAL 256 |The location isillegal

The acceleration/decel-
ACC_DEC_ILLEGAL | 257 eration is illegal
VEL_ILLEGAL 258 |The velocity is illegal

The command position
CMD_P_POS_OVER_ 259 |exceeds the f%rward
LIMIT limit of the profile

The command position
CMD_N_POS_OVER_ 260 |exceeds the nZgative

LIMIT

limit of the profile
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MC_ERRORCODE |Value|Meaning
FORBIDDEN_P_ 61 Forvx_/a_rd movement is
POS_MOVE prohibited
FORBIDDEN_N_ 260 Nega)ti've movement is
POS_MOVE prohibited
POS_LAG_OVER_ The axis position follow-
LIMIT 263 ing error is out of bound
VEL_LAG_OVER_ 264 The shafft speed follow-
LIMIT ing error is out of bound

CMD_VEL_OVER_
LIMIT

265

The axis commands the
speed to exceed the
limit

CMD_ACC_OVER_
LIMIT

266

The axis commands that
the acceleration
exceeds the limit

The axis setting position

POS_INFINITY 267 is not legal

The useris at an emer-
SOFTWARE_EMGS | 494 gency stop
SYSTEMEMGS | 495 | (e YIS o @t an
COMMUNICA- Communication is ab-
TION_EXCEPTION | 49© |normal
HOMING_VEL_IL- 603 Th_e return to zero speed
LEGAL isillegal
HOMING_ACC_IL- 609 Acceleration back to
LEGAL zerois illegal

HOMING_APPR_IL-
LEGAL

610

The return to zero ap-
proach speed is illegal

HOMING_METHOD_

611

The zero-back method

ILLEGAL isillegal
HOME_POSITION_ 612 The home location is
ILLEGAL illegal

HOMING_INTER-
RUP_OR_NSTART

613

Homing Interrupted/Not
Started

HOMING_TAR-
GET_NOT_REACH

614

The Homing target was
not reached

HOMING_ERR

615

Homing error

HOMING_ERR_VO

616

The Homing velocity is 0
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MC_ERRORCODE |Value|Meaning
(H)STMlNG‘TlME_ 617 |Homing timeout
HOMING_MODE _ 61g |Failed to set the Homing
CFG_FAILED mode
HOMING_VEL_CF- 619 Failed to set the Homing
G_FAILED speed
HOMING_ACC_ 620 Failedto;etthe Homing
CFG_FAILED acceleration
HOMING_AP- 61 Failed to set Homing ap-
PR_CFG_FAILED proach speed
HOMING_OP- 620 Failed to set the Homing
MODE_CFG_FAILED mode
ENCODER_PRE- 650 Encoder preset position
SET_OVERFLOW overflow
PLCOPEN_DIS- 1280 PI_.COpen state ma-
ABLED chine:DISABLED
PLCOPEN_- 1281 PL.COpen state ma-
STANDSTILL chine:STANDSTILL
PLCOPEN_AX- 1280 PL_COpen state ma-
ISHOMING chine:HOMING
PLCOPEN_DIS- 1283 PI_'COpen state ma-
CRETEMOTION chine:DISCRETEMOTION
PLCOPEN_CON-| 1284 |PLCOpen state machine:
TINUOUSMOTION CONTINUOUSMOTION
PLCOPEN_SYN- PLCOpen state ma-
CHRONIZEDMO-|1285|chine:SYNCHRONIZED-
TION MOTION
PLCOPEN_STOP- 1286 PL.COpen state ma-
PING chine:STOPPING
PLCOPEN_ER- 1087 PI_.COpen state ma-
RORSTOP chine:ERRORSTOP
E?g:LMETER_lL_ 1536 |The parameter is invalid
gggggglggol 1537 |Not at this time
E/IAOI\IADEY\{II_TLEE'KL 1616 |CamSwitchMode illegal
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MC_ERRORCODE

Value

Meaning

MC_ERRORCODE |Value|Meaning
CAMSWITCH_DI- 1617 _CamvaitchDirection
RECTION_ILLEGAL illegal

TRIGGERIN - 1601 Trigger input has been
PUT_USED used

TRIGGEREVENT_FULL | 1622 |Trigger event is full
RIGGEREVENT_ Trigger event has been
BUSY 1623 sed

DRIVER_INDEX_ 4100 The driver device index
OUTRANGE isout of range
DRIVER_INDEX_ 4101 The driver device index
USED is already in use
?RRolli/j:\/l%_DE_OUI\IN 4102 The dr_ive device control
SUPPORTED mode is not supported

USED_UPLICATE_
AXIS

1632

The master and slave
axis are the same axis

DENOMINATOR_O

1633

The gear denominator is
0

FSM_NOT_READY_
TO_SWITCH_ON

4368

402 State Machine:
NOT_READY_TO_SWITC
H_ON

MASTER_VALUE_-
SOURCE_ILLEGAL

1634

MasterValueSource ille-
gal

FSM_SWITCH_ON_
DISABLE

4369

402 state machine:
SWITCH_ON_DISABLE

NO_CAMSELECTED

1637

NO CamTablelD

FSM_READY_TO_
SWITCH_ON

4370

402 state machine:
READY_TO_SWITCH_ON

NOT_CAMREF-
TYPE

1638

No cam table data

FSM_SWITCH_ON

4371

402 State Machine:
SWITCH_ON

CAMTABLE_EMPTY_
MASTER_RANGE

1639

The cam table master
axis data is abnormal

CAM_NO_POINT-
ER

1640

The cam table data is
empty

MASTER_START_DIS-
TANCE_ILLEGAL

1641

Cam MasterStartDis-
tanceis 0, illegal

MASTERNOT -
MATCH

1642

Phasing function block
master axis does not match
the actual master axis

ECT_SDO_READ_
ERR

2048

SDO read error

ECT_SDO_WRITE_
ERR

2049

SDO writing error

FSM_OPERA- 437 402 State Machine: OP-
TION_ENABLE ERATION_ENABLE
FSM_QUICK_STO 4373 402 State Machine:
P_ACTIVE QUICK_STOP_ACTIVE
FSM_FAUT_REAC- 4374 402 State Machine:
TION_ACTIVE FAUT_REACTION_ACTIVE

402 State Machine:
FSM_FAUT 4375 FAUT

402 State Machine:UN-
FSM_UNKNOW 4376 KNOW
EIFE%MNON_DE_ 5000 |Permission denied

GROUP_NOT_EXIST

5001

Axis group does not exist

AXIS_UNASSOCI-

The axis is not associat-

GROUP_AXIS_AR-
RAY_FULL

5002

Axis group space is full

ATED_DRIVER | 096 ad with a device
DRIVER_NOT _ 4097 The drive device is not
READY ready

AXIS_ALREADY_IN_
GROUP

5003

Axis already exists in the
group

DRIVER_ERROR

4098

An error is reported on
the driving device

AXIS_NOT_IN_
GROUP

5004

Axis group does not con-
tain this axis

DRIVER_ARRAY_
FULL

4099

The number of drive de-
vices exceeds the limit

GROUP_QUEUE_
FULL

5005

Axis group queue is full

531

GROUP_DISABLED

5006

Axis group is not enabled
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MC_ERRORCODE

Value

Meaning

GROUP_AXIS_
DISABLED

5007

Axis member of the
group is not enabled

GROUP_AX-
IS_ERR

5008

Axis member errorin
axis group

GROUP_AX-
IS_0_ERR

5009

Axis 0 member errorin
axis group

GROUP_AX-
IS_1_ERR

5010

Axis 1 member errorin
axis group

GROUP_AX-
IS_2_ERR

5011

Axis 2 member errorin
axis group

GROUP_AX-
IS_3_ERR

5012

Axis 3 member errorin
axis group

GROUP_SYN-
C_AXIS_O_ERR

5013

Synchronous axis 0
member error in axis group

GROUP_SYN-
C_AXIS_1_ERR

5014

Synchronous axis 1
member error in axis group

MC_ERRORCODE |Value|Meaning

GROUP_FSM _ 5101 PLCOpen state machine:
STANDBY STANDBY
GROUP_FSM_ 5100 PLCOpen state machine:
HOMING HOMING
GROUP_FSM_ 5103 PLCOpen state machine:
MOVING MOVING

GROUP_FSM _ 5104 PLCOpen state machine:
STOPPING STOPPING
GROUP_FSM_ 5105 PLCOpen state machine:
ERRORSTOP ERRORSTOP
KINEMATIC _DE- 5140 Kinemqtic transforma-
FINED tion defined
KINEMATIC_NOT_ 5141 Motion mechanism type
ALLOWED not allowed

GROUP_SYN-
C_AXIS_2_ERR

5015

Synchronous axis 2
member error in axis group

KIN_TRANSFORM_
NOT_CONSTANT

5142

Motion mechanism trans-
formation is not unique

GROUP_AX-
IS_0_HOME_FAILED

5016

Axis 0 homing failed in
axis group

GROUP_AIMPOUT-
LIMIT

5150

Target position exceeds
limit

GROUP_KIN-
PARAMERROR

5151

Kinematic parameter
limit is unreasonable

GROUP_AX-
IS_1_HOME_FAILED

5017

Axis 1 homing failed in
axis group

GROUP_TRAN-
MODEERROR

5152

Transition mode error

GROUP_AX-
IS_2_HOME_FAILED

5018

Axis 2 homing failed in
axis group

GROUP_AX-
IS_3 HOME_FAILED

5019

Axis 3 homing failed in
axis group

GROUP_CIRCLEP-
ARAERROR

5153

Arc mode parameter
error

GROUP_PLANFAIL

5154

S-curve planning failed

GROUP_SYNC_AX-
IS_O_HOME_FAILED

5020

Synchronous axis 0
homing failed in axis

group

GROUP_PARAM-
ERROR

5155

Parameter error

GROUP_SYNC_AX-
IS_1 HOME_FAILED

5021

Synchronous axis 1
homing failed in axis group

GROUP_ACC_DEC_
ILLEGAL

5156

Acceleration/decelera-
tion invalid

GROUP_SYNC_AX-
IS_2_HOME_FAILED

5022

Synchronous axis 2
homing failed in axis

group

GROUP_JERK_IL-
LEGAL

5157

Jerk invalid

GROUP_AIMEQUAL

5158

Target position overlaps

GROUP_AXIS_MOD-
ULO_NOT_ALLOWED

5023

Axis group member
cannot be a modal axis

GROUP_BLEND-
ING_ERROR

5159

Trajectory blending
error

GROUP_FSM_DIS-
ABLED

5100

PLCOpen state machine:
DISABLED

GROUP_MO-
TION_LIMIT_A-
VOUT

5160

Joint angle and angular
acceleration exceed
limits during motion
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MC_ERRORCODE |Value|Meaning

Pins Type |Name |Type | Description

GROUP_MO-
TION_LIMIT_POSOUT

5161

Joint position exceeds
limit during motion

GROUP_PLAN_ER-
ROR

5162

Axis group planning
error

GROUP_INTERPO-

Axis group interpolator

LATE_ERROR 2180 oo
GROUP_SYNC_PO- 5181 Synchronous axis follow-
SLAGOVERLIMIT ing error exceeds limit

GROUP_SYNC_C-

LIMIT

MDPOSLAGOVER-| 5182 |Unsupported parameter

combination

Effective state of the
Status [BOOL power stage
If true, a valid set of out-
putsis available at the FB
Signals that an error has
Error |BOOL |occurred within the
Function Block
ErrorlD. See MotionCon-
Error \WoRD| trol/DataType/Numera-

Valid |BOOL

VAR_OUTPUT

ID tives/MC_ERRORCODE

GROUP_UNA-

VALID_COM-|5183

Axis group interrupted
motion does not exist

BINE_PARAM

GROUP _INTER- Synchronous axis fol-
RUPT_NODE_NOT_|5184 |lowing error exceeds
EXIST limit

3.4.2 Basic

3.4.2.1 MC_Power

3.4.2.1.1 Description of the function block interface

l[ir;sntsr Y| Lb Performance ST Performance

foMC_Power_1(
bMC_Power_1 AXiSI:(* AXIS_REF *),

MC Enable:=(* BOOL *),

Pov;er Status=>(* BOOL *),
Valid=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>(* MC_ERRORCODE *));

Pins Type |Name |Type

Description

VAR_IN_OUT | Axis

AXIS_REF |Reference to the axis

VAR_INPUT |Enable BOOL

Aslongas ‘Enable’ is
true, power is being
enabled.
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3.4.2.1.2 Instructions for the use of function block

MC_Power commands are applied to bus servo

axes and virtual axes. It’ s used to enable the axes.

« Directions for use

- Pin Description:
When Enable is True, the axis enters the enabled
state, and the PLCOpen state machine of the axis
enters the StandStill state from the Disabled state,
and the axis motion command can be executed
When Enable is False, the axis exits the enabled
state, which will interrupt the currently execut-
ing motion command, and after the axis is disen-
abled, the motion command cannot be execut-
ed, and the management command can still be
executed, and the fault reset can be performed,
and the parameters can be written and read.
When thereis a error in the axis, the re-enable
MC_Power cannot control the entry of the axis to
enable, and it is necessary to call MC_Reset first
to reset the shaft fault
Valid, the signal is temporarily set to False and
then True, which means that the current output
pin status of the function block is credible;

Status, If the axis is enabled successfully, set
True after Valid;

- Multiple calls

When multiple MC_Power commands control the
same axis object, the input and output of the last
MC_Power executed during the week shall prevail.
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+ Timing diagrams Pins Type |Name [Type |Description

Using a MC_Power command, the timing dia- Buffer-\MC_Buf-| Defines the chronologi-
gram of the axis enabled normally is as follows: Mode |ferMode| cal sequence of the FB
Reference known and
Enable _ — Done 1BOOL set sucessfully

The FB is not finished

Status —l—l— Busy |BOOL |and new outputvalues
Valid —|_|—|_|— are to be expected

: Indicates that the FB has
Error Active |BOOL control on the axis
VAR_OUTPUT|C o m - Command is aborted
- mand |BOOL by svv|tch|ng'of'f power
3.4.2.2 MC_Home Aborted (only possibility to

abort)
Signals that an error has

3.4.2.2.1 Description of the function block interface

Itnstruc- LD Performance |ST Performance Error |BOOL occu_rred within the
ions Function Block
foMC_Home_1( e ErrorID. See MotionCon-
Axis:=(" AXIS_REF ), lDrror WORD | trol/DataType/Numera-
Execute=(* BOOL "), tives/MC_ERRORCODE
Position:=(* REAL ), 3.4.2.2.2 Instructions for the use of function block
MC BufferMode:= The MC_Home command is applicable to the bus
Hor_ne (* MC_BUFFER_MODE *), servo axes and the virtual axes, and the origin
Done =>(* BOOL *) return fu nction is rgallzed, and the rising edge of
Busy =>(* BOOL*)’ the command is valid
usy = . X « Directions for use
Active =>(* BOOL )’* . The axis object needs to be enabled with the
CommandAborted =>(* BOOL"), MC_Power command before it can be invoked.
Error =>(* BOOL *), When the bus servo axis execete this command,
ErrorlD=>(*MC_ERRORCODEY)); the user can set the Homing Method on the axis
configuration interface
PinsType |Name |Type |Description When the virtual axis invokes this command, it uses
XS _ the CiA402 protocol to return to zero in mode 35
VAR_IN_OUT |Axis REF Reference to the axis - Pin Description:
Exe- Start the motion at rising Execute is triggered, the rising edge is entered to
cute BOOL edge trigger the zero return command, and the axis
VAR INPUT . Absolute position when PLCOpen state machine enters the Homing state
POsi-oeal Ithe reference signal is Zero Position, the zero offset given by the user,
tion detected [u] after the zero return is executed, the current po-

sition will be set to the value given by the user.
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+ Timing diagrams Pins Type |Name |Type |Description

MC_Home function block is triggered, the axis Done |BOOL | Zero velocity reached

object executes the zeroing action, and the The FB is not finished

sequence diagram of the normal function execu- Busy |BOOL |and new output values
Execute Com- ‘Command’ is aborted

by switching off power

Done vaR_ouTPyT|mand |BOOL (only possibility to

|_| Aborted abort)
Bus Signals that an error has
/ —l I— Error |BOOL |occurred within the
CommandAborted Function Block
ErrorID. See MotionCon-
Error :E[;ror WORD | trol/DataType/Numera-
tives/MC_ERRORCODE

3.4.2.3 MC_Stop
3.4.2.3.1 Description of the function block inter-

3.4.2.3.2 Instructions for the use of function block
MC_Stop command is applicable to bus servo axis

face and virtual axis, to achieve the stop function, and
![nstruc- LD Performance |ST Performance the.com.mand rising edge is valid
o0 « Directions for use
fboMC_Stop_1 The axis object needs to be enabled using the
(Axis = (* AXIS_REF *), MC-Power instruction before it can be called.
Execute := (" BOOL *), The deceleration and acceleration given by the
Deceleration := (* REAL *), user will be latched at the rising edge of Execute
MC_ Jerk:= (" REAL "), as parameters for this stopping action.
Stop Done =>(* BOOL ), After entering the rising edge of Execute, if Flase
Busy => (" BOOL "), is not set and remains at a high level, the Done
CommandAborted=>(* BOOL"), signal will remain valid after deceleration is
Error=>(* BOOL *), completed, and the PLCOpen state machine of
ErrorlD=>(* MC_ERRORCODE *); the current axis will remain in the Stopping state
Afterwards, set Execute to False, and the axis
Pins Type  |Name |Type | Description state machine will switch from Stopping to
VAR_IN_OUT |Axis éélFS_ Reference to the axis SFan,dSU“, state
i _ + Timing diagrams
Exe-gaoL Séartthe motion atrising MC_Stop interrupt the motion sequence of
cute cdec . MC_MoveVelocity as shown in the figure below
VAR INPUT | Decel- REAL \(alu,e ofthe ‘Decelera-
- eration tion [u/(s’\2)‘] ’
Jerk |REAL \(/Sa/\lgﬁ ofthe “Jerk’ [u/
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Pins Type |Name |Type |Description
Jerk  IREAL Value of the 'Jerk' [u/

(s"3)]
Buffer EAFCE—S_U Defines the chronologi-

Mode MODE cal sequence of the FB

Done |BOOL |Zero velocity reached
The FB is not finished
Busy |BOOL |and new output values
are to be expected
Indicates that the FB has

Active |BOOL control on the axis

Com- . .
VAR_OUTPUT|mand |BOOL Command’ is aborted

Aborted by another command

Signals that an error has
Error |gooL |occurred within the
Function Block

MC_ER-| ErrorID. See MotionCon-
Error - \RORCO | trol/DataType/Numera-

ID DE tives/MC_ERRORCODE

Execute ] |
Done L
Busy
CommandAborted
Error
Velocity t
3.4.2.4MC_Halt
3.4.2.4.1 Description of the function block inter-
face
Instruc-
tions LD Performance |ST Performance
fbMC_Halt_1
(Axis = (* AXIS_REF *),
Execute == (* BOOL *),
Deceleration := (* REAL ),
Jerk = (* REAL ™),
FOMC_Hal_1 BufferMode :=
vC (* MC_BUFFER_MODE *),
- Done => (* BOOL *),
Halt Busy => (* BOOL *),
Active => (* BOOL *),
CommandAborted =>
(*BOOL ™),
Error=>(* BOOL *),
ErrorlD =>
(*MC_ERRORCODE *));
PinsType |Name Type |Description
VAR_IN_OUT|Axis  |AXIS_REF | Reference to the axis
Exe- B00L Start the action at rising
cute edge
VAR_INPUT ,
Decel- REAL Value of the 'Decelera-
eration tion' [u/(s"2)]
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3.4.2.4.2 Instructions for the use of function block
MC_Halt command is applicable to bus servo axis
and virtual axis, to achieve the pause function, and
the command rising edge is valid
« Directions for use
The axis object needs to be enabled using the
MC-Power instruction before it can be called.
Command rising edge latch, deceleration, accel-
eration, etc
After the function block is triggered, it takes
effect and the axis state machine switches to the
Discrete motion state. This state means that
other instructions that comply with the PLCO-
pen state machine switching can interrupt this
instruction.

« Timing diagrams

MC_Halt interrupt MC_MoveVelocity instruction
sequence diagram is shown in the image
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Execute ] L Pins Type |Name |Type |Description
VAR _IN_OUT|Axis  |AXIS_REF| Reference to the axis
Done Exe- Start the motion at the
o cute | POOL rising edge
Busy Commanded ‘Position’
T Posi- for the motion (in tech-
CommandAborted tion  |REAL|nical unit [u]) (negative
or positive)
Error Veloci- Value of the maximum
ty REAL | ‘Velocity’ (not necessari-
. A ly reached) [u/s].
Velocity y
Value of the ‘Accelera-
> Accel- tion” (always positive)
eration|REAL (increasing energy of the
3.4.2.5 MC_MoveAbsolute VAR_INPUT motor) [u/(s"2)]
3.4.2.5.1 Description of the function block inter- Value of the ‘Decelera-
face Decel-|pey tion” (always positive)
Instruc- eration (decreasing energy of
o LD Performance | ST Performance the motor) [u/(s"2)]
Value ofthe ‘Jerk’ [u/
foMC_MoveAbsolute_1 Jerk .
(Axis:=(* AXIS_REF *) erk REAL (s"3)]. (always positive)
Execute:=(* BOOL ), Enum type (1-of-4
Position:=(* REAL *) . MC_DI-| values: mcPositiveDirec-
Velocity:=(* REAL o Direc-|g £ ¢ -|tion, mcShortestWay,
Acceleration:=(* REAL *), tonITIoN | mcNegativeDirection,
Deceleration=(* REAL *), mcCurrentDirection)
T JD?::C;(;EAL ), Buffer- EAUCF_FER Defines the chronologi-
- —| cal sequence of the FB
MC_Move (* MC_DIRECTION *), Mode |vope - ‘ B —
Absolute BufferMode:= Done |BooL |Commande position
(* MC_BUFFER_MODE *), finally reached
Done =>(* BOOL *), The FB is not finished
Busy =>(* BOOL *), Busy [BOOL |and new outputvalues
Active =>(* BOOL *), are to be expected
CommandAborted => . Indicates that the FB has
(*BOOL ™), VAR OUTPUT| Active IBOOL control on the axis
Error=>(* BOOL ™), Com- ¢ )
ErroriD => mand IBOOL Command’ is aborted
N . Aborted by another command
(* MC_ERRORCODE *)); .
Signals thatan error has
Error |BOOL |occurred within the
Function Block
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Pins Type |Name |Type | Description

£ ErrorlD. See MotionCon-
O lwoRrD trol/DataType/Numera-
ID tives/MC_ERRORCODE

3.4.2.5.2 Instructions for the use of function block

MC_MoveAbsolute command is applicable to bus
servo axis and virtual axis to achieve absolute po-
sitioning function, and the command rising edge is
valid

« Directions for use

The axis object needs to be enabled using the
MC-Power instruction before it can be called.

When the rising edge of Execute is triggered, the
input parameters are latched, triggering the ab-
solute positioning function, and the axis state
machine switches to Discrete motion state

- Pin Description:
Position: The target position of absolute posi-
tioning, the way the axis reaches the target posi-
tion is determined by the Direction input
Velocity: The maximum velocity during absolute
positioning
Acceleration: The maximum acceleration during
absolute positioning
Deceleration: The maximum deceleration during
absolute positioning
Jerk: The maximum jerk acceleration during po-
sitioning
The shape of the axial velocity curve is deter-
mined by Velocity, Acceleration, Deceleration,
and Jerk together

Direction direction: Contains four options that
do not work when the axis is linear (in absolute
mode, the direction of motion of the linear axis
is determined based on the current position and
the target position), while in the case of the
modular axis, the same target position can be
reached through different directions, divided
into the following four situations
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0-mcPositive Direction: Forward motion, reach-
ing the target position in the positive direction
along the axis

1-mcShortestWay: shortest distance, the axis
moves in the direction with the shortest distance
to reach the target position

2-mecNegativeDirection: Reverse motion, reach-
ing the target position in the opposite direction
of axial motion

3-mcCurrentDirection: Reach the target position
along the current direction

If the target position of the modulus axis is
greater than the modulus value, the target posi-
tion is modulo the modulus value to obtain the
available target position

Timing diagrams

The timing diagram for calling the MC_SoveAb-
solute instruction in the Standstill state of the
axis can be referred to as shown in the figure

Execute

Done
Busy
CommandAborted
Error
Velocity I

v
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Execute _—| !dr(mjsntsruc— LD Performance |ST Performance

Done —|_ BufferMode:=
(* MC_BUFFER_MODE %),
Busy Done=>(* BOOL *),

T - Busy=>(* BOOL *),
CommandAborted Active=>(* BOOL *),
CommandAborted=>(*BOOL*),
Error Error=>(* BOOL *),
ErroriD=>(*MC_ERRORCODE )}

Speed N

PinsType |Name |Type Description

/ VAR_IN_OUT|Axis  |AXIS_REF| Reference to the axis
Start the motion at

0 Execute BOOL rising edge

acceleration 4 Relative distance for

Distance |REAL the motion (in techni-

cal unit [u])

Value of the maxi-

mum velocity (not

Velocity | REAL necessarily reached)
Accelerate 4 [u/s]

v

— ] Value of the accelera-
0 > VARINPUT |Acceler-{oe,  [tion (increasing
ation energy of the motor)
_ — [u/(s"2)]

Value of the decelera-
3.4.2.6 MC_MoveRelative Decel- REAL tion (decreasing
3.4.2.6.1 Description of the function block interface eration [en/?r/%]ofthe motor)
u/(s

Value of the Jerk [u/
(s"3)]

MC_ Defines the chrono-

Instruc-

tions LD Performance | ST Performance Jerk REAL

foMC_MoveRelative_1( Buffer :
— Axis=(* AXIS_REF *). Mode BUFFER_| logical sequence of

Execute:=(* BOOL *), MODE tche FB i
Distance:=(* REAL *), Done |BooL | Commanded distance

Velocity:=(* REAL*), reached

Accelerati.on:Z(* REAL ™), VAR_OUTPUT The FB is not finished
Deceleration:=(* REAL ), Busy [BOOL |and new outputvalues
Jerk:=(* REAL ™), are to be expected
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Pins Type |Name |Type Description The shape of the axial velocity curve is deter-
. Indicates that the FB mined by Velocity, Acceleration, Deceleration,
Active 1BOOL |25 control on the axis and Jerk together
Com - ‘Command’ is abort- « Timing diagrams
mand |BOOL |ed by another com- Execute ]
Aborted mand T
Signals that an error Done —|_
Error |BOOL | has occurred within
the Function Block Busy
ErrorlD. See Motion- — —
ErrorlD |WORD Control/DataType/Nu— CommandAborted
meratives/MC_ER-
RORCODE Error

3.4.2.6.2 Instructions for the use of function block Speed 4

The MC_maveRelative instruction is suitable for bus

servo axis and virtual axis, achieving relative position- [/

ing, and the rising edge of the instruction is effective .

« Directions for use acceleration a "
The axis object needs to be enabled using the
MC-Power instruction before it can be called.

When the rising edge of Execute is triggered, the 0 >
input parameters are latched, triggering the ab-

solute positioning function, and the axis state

machine switches to Discrete motion state Accelerate "

- Pin Description: - |
Distance target distance: the relative movement 0 -
distance of the positioning, in linear or modular "
mode of the axis, Distance is positive, the axis runs || L |

in the forward direction, Distance is negative, the

axis runs in the reverse direction, and the running 3.4.2.7 MC_MoveAddtive

distance is | Distance | the specified distance 3.4.2.7.1 Description of the function block interface
Velocity: The maximum speed during the posi- INSEruC-|| b performance | ST Performance
tioning process tions

Acceleration: The maximum acceleration during RAC_ Mot 1 fbMC_MoveAdditive_1(
the positioning process Axis:=(* AXIS_REF ),

Deceleration deceleration: the maximum decel- MC_Move
eration during the positioning process Addtive
Jerk Acceleration: The maximum acceleration
during the positioning process

Execute:=(* BOOL ),
Distance:=(* REAL ),
Velocity:=(* REAL *),
Acceleration:=(* REAL ¥),
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Pins Type |Name |Type Description
Com - ‘Command’ is abort-
mand |BOOL |ed by another com-
Aborted mand
Signals that an error
Error  |BOOL  |has occurred within
the Function Block
ErrorID. See Motion-
Control/DataType/Nu-
ErrorlD | WORD meratives/MC_ER-
RORCODE

Itinosntg US| D Performance | ST Performance
Deceleration:=(* REAL ¥),
Jerk:=(* REAL ™),
BufferMode:=
(* MC_BUFFER_MODE *),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>(* BOOL *),
Error=>(* BOOL ™),
ErroriD=>{* MC_ERRORCODE *);
Pins Type |[Name |Type Description
VAR_IN_OUT |Axis AXIS_REF|Reference to the axis
Start the motion at
Execute [BOOL rising edge
Relative distance for
Distance |REAL the motion (in techni-
cal unit [u])
Value of the maximum
Velocity |REAL velocity (not necessari-
ly reached) [u/s]
Value of the accelera-
VARINPUT |Acceler-Ipeal  tion (increasing energy
ation of the motor) [u/(s"2)]
Value of the decelera-
Deceler-geal  |tion (decreasing energy
ation of the motor) [u/(s"2)]
Jork REAL z/seil;;]e of the Jerk [u/
Buffer |MC_BUFF-| Defines the chronologi-
Mode |ER_MODE |cal sequence of the FB
Commanded distance
Done |BOOL reached
The FBis not finished
VAR_OUTPUT |Busy  |BOOL  |and new output values
are to be expected
. Indicates that the FB
Active | BOOL

has control on the axis
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3.4.2.7.2 Instructions for the use of function block

The MC-MoveAddtive instruction is applicable to
bus servo axes and virtual axes, realizing the su-
perposition of distance on the basis of the previ-
ous discrete motion target position in the Discrete
motion state machine. If the previous discrete
motion is interrupted, the running result is still the
superposition of the previous instruction target
position and the MC-MoveAddetive target distance,
and the rising edge of the instruction is valid

o Directions for use

The axis object needs to be enabled using the
MC-Power instruction before it can be called.

- Pin Description:
Distance target distance: This distance will be
superimposed on the previous discrete motion
target position, whether it interrupts the previ-
ous motion or performs superimposed motion
after the previous motion ends. When the func-
tion is executed, the axis motion distance is the
superimposed value of the previous discrete
motion target position and Distance.
Velocity: The maximum speed during the posi-
tioning process
Acceleration: The maximum acceleration during
the positioning process
Deceleration deceleration: the maximum decel-
eration during the positioning process
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Jerk Acceleration: The maximum acceleration
during the positioning process

The shape of the axial velocity curve is deter-
mined by Velocity, Acceleration, Deceleration,
and Jerk together

+ Timing diagrams

Execute
Done
Busy

Comma

Error

Velocity

Position

=

=

ndAborted

v

»

MC_MoveAbsolute Trigger MC_MoveAbsolute Trigger

3.4.2.8 MC_MoveSuperimposed
3.4.2.8.1 Description of the function block interface

Pins Type |Name |Type Description

VAR_IN_OUT |Axis AXIS_REF|Reference to the axis

Execute |BOOL ﬁ;ig ;(';gee motion at
Additional distance that
Distance |REAL  |is to be superimposed
(intechnical unit[u])
Value of the velocity
Velocity REAL difference of the addi-
VAR_INPUT |Diff tional motion (not nec-
essarily reached) [u/s]
Value of the accelera-
REAL tion (increasing energy
of the motor) [u/s"2]
Decel. \(alue ofthe.decelera—
: REAL  tion (decreasing energy
eration of the motor) [u/s"2]

Jerk REAL Value of the Jerk [u/s"3]

Acceler-
ation

Instruc-
tions

LD Performance

ST Performance

MC_Move
Super
Imposed

fMC_MoveSuperimposed_1

foMC_MoveSuperimposed_1(
Axis:=(* AXIS_REF *),
Execute:=(* BOOL ),
Distance:=(* REAL ),
VelocityDiff:=(* REAL ¥)
Acceleration:=(* REAL™),
Deceleration:=(* REAL ™),
Jerk=(* REAL ™),

Done=>(* BOOL *),
Busy=>(* BOOL *),
CommandAborted=>{* BOOL ™),
Error=>(* BOOL *),

Additional distance
Done |BOOL |superimposed to the
ongoing motion

The FB s not finished
Busy |BOOL |andnew outputvalues

are to be expected
Command B00L ‘Command’ is aborted
VAR_OUTPUT | Aborted by another command

Signals that an error
Error |BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

ErrorlD |WORD

ErrorD=("MC_ERRORCODE )}
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3.4.2.8.2 Instructions for the use of function block

The MC-MoveSuperposed instruction is suitable
for both bus servo axes and virtual axes, and is typ-
ically used to stack an incremental position con-
trol motion on top of a basic motion control func-
tion block (such as MC-MoveRelative). The rising
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edge of the instruction is effective The shape of the axial velocity curve is deter-
« Directions for use mined by Velocity, Acceleration, Deceleration,

- . k h
The axis object needs to be enabled using the and Jer toget e
MC-Power instruction before it can be called. + Sequence diagram

If MC_maveSuperposed is active, any command Execute
in abort mode except MC_maveSuperposed will E— —
abort two motion commands: MC_maveSuper- Done
posed and the underlying motion command. In
any other mode, the underlying motion com-
mands will not be aborted.

If MC-MoveSuperposed is active and another _
MC-MoveSuperposed is commanded, only the
ongoing MC-MoveSuperposed command will be N
aborted and replaced by the new MC-MoveSu- Position 4
perposed, but the underlying motion command
will not be aborted.

The MC_SoveSuperposed function will cause
changes in the speed of the ongoing motion in
all relevant states, as well as changes in the posi-

Velocity 4

v

v

tion of commands if applicable. 3.4.2.9 MC_HaltSuperlmposed
In the "stationary” state, the effect of FB MC-Move- 3.4.2.9.1 Description of the function block interface
Superposed is similar to MC-MoveRelative.
The values of "acceleration”, "deceleration", and NS | 5y BraTer mmriee | ST Bt eras
"jerk" are additional values of the ongoing tions
motion, not absolute values. In this way, regard- foMC_HaltSuperimposed_1(
less of whether MC-MoveSuperposed FB occurs Axis:=(* AXIS_REF *),
simultaneously or not, the underlying FB always Execute:=(* BOOL ),
completes its work within the same time period. MC Halt e | Deceleration:=(* REAL ¥),
The behavior of outputting 'activities' is different Super Jerk:=(* REAL ™),
from buffering FBs. Imposed Done=>(* BOOL *),
P Busy=>(* BOOL *),

- Pin Description: CommandAborted=>(* BOOL "),
Distance target distance: the additional distance Error=>(* BOOL "),
obtained by superimposing motion. ErrorD=>(* MC_ERRORCODE ));

VelocityDiff velocity: the maximum difference in

velocity during superimposed motion PinsType |Name |Type  |Description
Acceleration: The maximum acceleration during VARIN_OUT | Axis | AXIS_REF | Reference to the axis
the posﬁpmng process. . Execute | BOOL Sta rt the action at
Deceleration deceleration: the maximum decel- rising edge

eration during the positioning process VAR_INPUT |Decel- REAL \{alue of the decelera-
Jerk Acceleration: The maximum acceleration eration tion [u/s"2]

during the positioning process Jerk REAL Value of the Jerk [u/s"3]
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Pins Type |Name |Type Description
Superimposed
Done  |BOOL mot?on halteg
The FB is not finished
Busy  |BOOL and new output values
are to be expected
Command 00 ‘Command’ is aborted
VAR_OUTPUT|Aborted BOOL by another command
Signals that an error
Error  |BOOL has occurred within
the Function Block
ErrorlD. See Motion-
ErrorlD MC_ Control/DataType/Nu-
ERRORCODE |[meratives/MC_ER-
RORCODE

3.4.2.9.2 Instructions for the use of function block

The instruction is applicable to the bus servo axis
and virtual axis, and executing MC_HaltSuper-
posed can just stop the motion of MC_SoveSuper-
posed without affecting the progress of the basic
motion. This is different from executing MC_Stop,
which stops all movements, including base and
overlay movements, with the rising edge of the
instruction being valid

3.4.2.10 MC_MoveVelocity

3.4.2.10.1 Description of the function block inter-
face

Instruc-

o LD Performance | ST Performance

foMC_MoveVelocity_1(
Axis:=(* AXIS_REF *),
Execute:=(* BOOL *),
Velocity:=(" REAL "),
Acceleration:=(* REAL ),
Deceleration:=(* REAL *),
Jerk:=(* REAL ™),

MC_Move
Velocity
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Jldrg)sntsr UC11D Performance | ST Performance
BufferMode:=
(* MC_BUFFER_ MODE *),
InVelocity=>(* BOOL ),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>(* BOOL”)
Error=>(*BOOL ),
ErrorlD=>(*MC_ERRORCODE ")}
Pins Type |Name |Type Description
VAR_IN_OUT|Axis AXIS_REF |Reference to the axis
Start the motion at
Execute| BOOL therising edge
Value of the maximum
Velocity |REAL ‘Velocity’ (not neces-
sarily reached) [u/s].
Value of the ‘Accelera-
tion” (always positive
Acceler- REAL (incre(asingeFr)\ergy o)f
ation the motor) [u/(s”2)]
VAR_INPUT acceleration[u/s2]
Value of the Decelera-
Decel-|peaL tion’ (alvx_/ays positive)
eration (decreasing energy of
the motor) [u/(s"2)]
Value of the ‘Jerk [u
Jerk REAL (s"3)]. (always positi\[/e)/
Buffer-|MC_BUFF | Defines the chronolog-
Mode |ER_MODE |ical sequence of the FB
InVeloc- Commanded velocit
ity BOOL reached !
The FB s not finished
VAR OUTPUT|BUSY  |BOOL and new output values
are to be expected
Indicates that the FB
Active |BOOL has control on the
axis
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Pins Type |[Name |Type Description

Command B00L ‘Command’ isaborted
Aborted by another command
Signals that an error
Error  |BOOL has occurred within
the Function Block
ErrorID. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

ErrorlD |WORD

3.4.2.10.2 Instructions for the use of function block

The MC_SoveVelocity instruction is applicable to

both bus servo axes and virtual axes, enabling con-

tinuous motion at a user specified speed with a

valid rising edge of the instruction.

+ Directions for use
The axis object needs to be enabled using the
MC-Power instruction before it can be called.
Execute input rising edge, instruction latches
input parameters such as velocity and accuracy
Velocity, Acceleration, and Jerk jointly deter-
mine the shape of the curve

Switch the axis state machine to ContinuusMo-
tion state

+ Timing diagrams

Execute

InVelocity ]

Busy

|
CommandAborted

Error

Velocity

L
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3.4.2.11 MC_MoveContinuousAbsolute
3.4.2.11.1 Description of the function block inter-

face

Instruc-
tions

LD Performance

ST Performance

MC_Move
Continuous
Absolute

fBMC_MoveContinuousAbsolute_1

fbMC_MoveContinuous-
Absolute_1

(Axis:=(* AXIS_REF *),
Execute:=(* BOOL *),
Position:=(* REAL ),
EndVelocity:=(* REAL *),
Velocity:=(* REAL *),
Acceleration:=(* REAL ),
Deceleration:=(* REAL ¥),
Jerk:=(* REAL ™),
Direction:=
(*MC_DIRECTION ¥,
BufferMode:=
(*MC_BUFFER_MODE *),
InEndVelocity=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted={*BOOL "),
Error=>(* BOOL *),
ErrorlD=>(*MC_ERRORCODE ")}

Pins Type

Name |Type

Description

VAR_IN_OUT

Axis AXIS_REF | Reference to the axis

VAR_INPUT

Execute| BOOL

Start the motion at
therising edge

Position | REAL

Commanded ‘Posi-
tion” for the motion
(in technical unit [u])
(negative or positive)

EndVe-

Value of the end veloc-

locity REAL ity [u/s]. Signed value
Veloci- Value of the maximum
CloC pEAL ‘Velocity’ (not neces-
ty sarily reached) [u/s].
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3.4.2.11.2 Instructions for the use of function block

MC_MoveContinuousAbsolute command is ap-
plied to the bus servo axis and the virtual axis, to
achieve a section of absolute positioning, after the
completion of the set speed will continue to move,
the command rising edge is valid

o Directions for use

The axis object needs to be enabled with the
MC_Power command before it can be invoked.
The axis state machine switches from Stopping
to Standstill and calls this command to enter the
ContinuousMotion state

+ Timing diagrams

Execute

InEndVelocity

Velocity

v

Position N

v

3.4.2.12 MC_MoveContinuousRelative

3.4.2.12.1 Description of the function block inter-
face

Pins Type |Name |Type Description
Value of the ‘Accelera-
Accel- REAL tion” (always positive)
eration (increasing energy of
the motor) [u/(s"2)]
Value of the ‘Decelera-
Decel-|peaL tion” (always positive)
eration (decreasing energy of
the motor) [u/(s"2)]
Value of the ‘Jerk’ [u/
Jerk REAL (s"3)]. (always positive)
Enum type (1-of-4
. values: mcPositiveDirec-
t[i)(;rr]ec II\D/IIEE_CTION tion, mcShort_estWay,
mcNegativeDirection,
mcCurrentDirection)
Buffer | MC_BUFF- | Defines the chronolog-
Mode |ER_MODE |icalsequence ofthe FB
Commanded dis-
InEnd tance reached and
Velocity BOOL running at requested
end velocity
The FB is not finished
Busy |BOOL and new output values
areto be expected
. Indicates that the FB
Active | BOOL has control on the axis
VAR OUTPUT d ‘Command’ is abort-
gi)monr]taend BOOL ed by another com-
mand
Signals that an error
Error | BOOL has occurred within
the Function Block
ErrorlD. See Motion-
ErrorlD | WORD Control/DataType/Nu-

meratives/MC_ER-
RORCODE

Instruc-

. LD Performance | ST Performance
tions
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fboMC_MoveContinuous-
Relative 1

(Axis:=(* AXIS_REF *),
Execute:=(* BOOL ),
Distance:=(* REAL *),
EndVelocity:=(* REAL ™),

Velocity:=(* REAL ),

562




Ipstruc— | D Performance | ST Performance Pins Type |Name |Type Description
tions nEnd Commanded distance
Acceleration:=(* REAL®), Velocity BOOL |reachedandrunningat
Deceleration:=(* REAL ¥), requested end velocity
Jerk=(* REAL *), The FBis not finished
BufferMode:= Busy BOOL |and new output values
e oot | (M1 BUFFER MODE *), are t.o be expected
MC_Move InEndVelocity=>(* BOOL ™), VAR_OUTPUT |Active  |BOOL Lgifj;?%fgii;:i;?
Continuous Busy=>(" BOOL"), Command ‘Command’ is aborted
Relative Active=>(* BOOL ), Aborted BOOL by another command
CommandAborted=> Signals that an error
("BOOL”), Error |BOOL |has occurred within
Error=>(" BOOL *), the Function Block
ErrorlD=> ErrorlD. See MotionCon-
(*MC_ERRORCODE *)); ErrorlD |WORD |trol/DataType/Numera-
tives/MC_ERRORCODE
Pins Type |Name Type Description
VAR_IN_OUT|Axis AXIS_REF |Reference to the axis
Start the motion at the 3.4.2.12.2 Instructions for the use of function block
Execute | BOOL rising edge MC_MoveContinuousRelative command is applied
Relative distance for to the bus servo axis and the virtual axis, to
Distance |REAL | the motion (in techni- achieve a relative positioning, after the completion
cal unit [u]) of the continuous movement at a given speed, the
End Value of the end veloc- command rising edge is valid
Velocity REAL ity [u/s]. Signed value + Directions for use
Value of the maximum The axis object needs to be enabled with the
Velocity |REAL ‘Velocity” (not neces- MC_Power command before it can be invoked.
VAR INPUT sarily reached) [u/s]. The axis state machine ;witches from Stopping
— Value of the ‘Accelera- to Standstill and calls this command to enter the
Acceler- SEAL tion” (always positive) ContinuousMotion state
ation (increasing energy of + Timing diagrams
the motor) [u/(s"2)] Execute L
\{alu,e of the ‘Decelera- InEndVelocity
Decel- REAL|tOn (always positive) Velocity
eration (decreasing energy of
the motor) [u/(s"2)] —
Value of the “Jerk’ [u >
Jerk  IREAL (s"3)]. (always positivé) / Position
Buffer MC_BUFF-|Defines the chronologi-
Mode |ER_MODE |calsequence of the FB R
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3.4.2.13 MC_SetPosition 3.4.2.13.2 Instructions for the use of function block

3.4.2.13.1 Description of the function block inter- MC_SetPosition command is applied to bus servo
face axes and virtual axes, which are used to set the po-
sition of the motion control axes, and the com-
INStIUC-) b parformance | ST Performance mand rising edge is valid
tions « Directions for use
foMC_SetPosition_1 After setting the position MC_SetPosition, the
(Axis:=(" AXIS_REF ™), current position changes, but this position does
MC SetPosition 1| Execute:=(* BOOL *), not change the servo encoder count value, only
Position:=(* REAL ™), as the position reference value of the current
MC_Set Relative:=(* BOOL *), motion running, if the power is off and powered
Position Done=>(* BOOL ), on, the previous position reference value will be
Busy=>(* BOOL *), lost, and the user needs to set the reference po-
Error=>(* BOOL *), sition again
ErrorlD=> The function block does not need to be enabled
(*MC_ERRORCODE *)); by the axis to trigger the function

: -  Timing diagrams
Pins Type |Name |Type Description

VAR_IN_OUT | Axis AXIS_REF|Reference to the axis Execute
Start setting position
Execute BOOL |, i Done
Position unit [u]
VAR INPUT |Position | REAL (Means ‘Distance’ if Busy J’ﬁ

‘Relative’= TRUE)
‘Relative’ distance if

Relative | BOOL  |True, ‘Absolute’ posi- .
tion if False (= Default) ActPosition

Done |BOOL | ‘Position’ has newvalue
The FB is not finished

Error

v

Busy ~|BOOL |andnew outputvalues 3.4.2.14 MC_ReadActualPosition
are to be expected
Signals that an error 3.4.2.14.1 Description of the function block inter-
VAR_OUTPUT |Error  |BOOL  |has occurred within face
the Function BIOCk, Instruc— LD Performance | ST Performance
ErrorlD. See Motion- tions
Control/DataType/N u- RMC_ReadActualPositon_1 | fh\C_ReadActualPosi-
ErrorlD | WORD meratives/MC_ER- MC Read tion_1
RORCODE - (Axis:=(* AXIS_REF *),
Actual Enable=(* BOOL *)
Position nable= ’

Valid=>(* BOOL *),
Busy=>(* BOOL "),
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Instruc-
tions

LD Performance

ST Performance

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE ¥),
Position=>(* REAL ¥));

3.4.2.15 MC_ReadActualVelocity
3.4.2.15.1 Description of the function block inter-

face

Instruc-
tions

LD Performance

ST Performance

Pins Type

Name

Type

Description

VAR_IN_OUT

Axis

AXIS_REF|Reference to the axis

VAR_INPUT

Enable

BOOL

Get the value of the
parameter continu-
ously while enabled

VAR_OUTPUT

Valid

BOOL

Avalid output is avail-
ableatthe FB

Busy

BOOL

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

MC_Read
Actual
Velocity

fbMC_ReadActualVelocity_1

foMC_ReadActualVeloci-
ty 1

(Axis:=(* AXIS_REF ™),
Enable:=(* BOOL *),
Valid=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL*),
ErrorlD=>

(* MC_ERRORCODE ),
Velocity=>(* REAL*));

Error

BOOL

Signals that an error
has occurred within
the Function Block

Pins Type

Name

Type

Description

VAR_IN_OUT | Axis

AXIS_REF|Reference to the axis

ErrorlD

WORD

ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

VAR_INPUT | Enable

BOOL

Get the value of the
parameter continu-
ously while enabled

Position

REAL

New absolute position
(inaxis’ unit [u])

3.4.2.14.2 Instructions for the use of function block
MC_ReadActualPosition commands are applied to
bus servo axes and virtual axes, read the actual po-
sition, and the command is valid at a high level

« Directions for use

MC_ReadActualPosition function block can read
the position value normally after the axis initial-
ization is completed, and the reading value is
NAN after the initialization is completed

The function block does not need to be enabled
by the axis to take effect
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VAR_OUTPUT

Valid

BOOL

Avalid output is avail-
able atthe FB

Busy

BOOL

The FBis not finished
and new output values
are to be expected

Error

BOOL

Signals that an error
has occurred within
the Function Block

ErrorlD

WORD

ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

Velocity

REAL

The value of the actual
velocity (in axis’ unit

[u/s])
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3.4.2.15.2 Instructions for the use of function block
MC_ReadActualVelocity command is applied to
bus servo axes and virtual axes, read the actual
speed of the axis, and the command is valid at a
high level
+ Directions for use
MC_ReadActualVelocity function block can read
the speed value normally only after the axis ini-
tialization is completed, and the reading value is
NAN after the initialization is completed
The function block does not need to be enabled
by the axis to take effect

3.4.2.16 MC_ReadActualTorque
3.4.2.16.1 Description of the function block interface

PinsType [Name |Type Description

Signals that an error
Error  |BOOL |has occurred within
the Function Block
ErrorID. See Motion-
M C_ER-|Control/DataType/Nu-
RORCODE |meratives/MC_ER-
RORCODE

The value of the
Torque |REAL actual torque or force

ErrorlD

(in technical units)

Instruc— LD Performance | ST Performance
tions
fbMC_ReadActual-
Torque_1
fMC_Readactuaorue_1 | (AXiS=(* AXIS_REF ™),
Enable:=(* BOOL *),
chtazfad Valid=>(* BOOL ¥),
Torque Busy=>(* BOOL ),
Error=>(* BOOL ™),
ErrorlD=>
(*MC_ERRORCODE™),
Torque=>(* REAL *));

Pins Type |[Name |Type Description

VAR_IN_OUT |Axis AXIS_REF|Reference to the axis

3.4.2.16.2 Instructions for the use of function block

MC_ReadActualTorque command is suitable for
bus servo axes, which can read the actual torque
in real time, and the command is valid at a high
level
+ Directions for use
MC_ReadActualTorque function block can read
the torque normally only after the shaft initial-

ization is completed, and the reading value is
NAN after the initialization is completed

When the instruction is applied to the virtual
axis, the function block does not report an error,
but the output torque is always 0.

The function block does not need to be enabled
by the axis to take effect

3.4.2.17 MC_ReadStatus
3.4.2.17.1 Description of the function block interface

Get the value of the

VAR_INPUT |Enable |BOOL |parameter continu-
ously while enabled

Instruc-

. LD Performance | ST Performance
tions

A valid output is

Valid  |BOOL available at the FB
VAR_OUTPUT The FB is not finished
Busy |BOOL |andnew outputvalues

are to be expected
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foMC_ReadStatus_1
(Axis=(* AXIS_REF*),
Enable:=(* BOOL *),
Valid=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL *),
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INSTUC|) b performance | ST Performance Pins Type Namg Type |Description
flons continuous BOOL |See state diagram
ErrorlD=> Motion
(" MC_ERRORCODE ), synchronized-| gy |see state diagram
ErrorStop=>(* BOOL *), Motion
Disabled=>(* BOOL ),
Stopping=>(* BOOL *), 3.4.2.17.2 Instructions for the use of function block
MC_Read Homing=>(* BOOL *), MC_ReadStatus commands are available for bus
Status Standstill=>(* BOOL ), servo axes and virtual axes, and the PLCOpen
DiscreteMotion=>{ BOOL ¥}, state machine for reading axes is valid at a high
ContinuousMotion=> level
(*BOOL ™),

SynchronizedMotion=> 3.4.2.18 MC_ReadMotionState

(" BOOL)); 3.4.2.18.1 Description of the function block interface
Pins Type |Name |Type Description ltir;Sntsruc_ LD Performance | ST Performance
VAR_IN_OUT |Axis AXIS_REF|Reference to the axis b d .
Get the value of the Staht/lecl_Rea Motion-
VAR_INPUT |Enable |[BOOL |parameter continu- T .
ously while enabled I(EAXISBI( /?i(gégELF*) )
. Avalid set of outputs nable= )
Valid — 1BOOL i 2 ailable at the FB Source:=(" MC_SOURCE)
VAR_OUTPUT The FB is not finished Valid=>(" BOOL"),
Busy |BOOL |andnewoutputvalues e | Busy=>(* BOOL*),
are to be expected d Error=>(* BOOL *),
Signals that an error MC_.Rea ErrorlD=>
Error  |BOOL  |has occurred within Motion (*MC_ERRORCODE *),
the Function Block State Constant\/elocity:>
ErrorID. See Motion- (*BOOL*),
ErrorlD |WORD ;OQ:;OJ]/ \?:E}ng/ I[E\l ; ] Accelerating=>(* BOOL "),
RORCODE - Decelerating=>(* BOOL”),
ErrorStop|BOOL | See state diagram ?E%%ILO*? Positive==
Disabled| BOOL  |See state diagram Directior;Ne Ative=s
Stopping BOOL | See state diagram (* BOOL*)): &
Homing|BOOL  |See state diagram ’
Standstill| BOOL | See state diagram
Discrete- .
Motion |BOOL  |Seestate diagram
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PinsType |Name |Type |Description 3.4.2.18.2 Instructions for the use of function block
VAR_IN_OUT|Axis AXIS_REF |Reference to the axis MC_ReadMotionState command is applied to the
Get the value of the bus servo axis and the virtual axis, returning the
Enable |BOOL |parameter continu- current state of the axis in motion, and the com-
ously while enabled mand is valid at a high level
Defines the source of
VARINPUT the relevant data: 3.4.2.19 MC_ReadAxisInfo
Source EASURCE mcCommandedVal- 3.4.2.19.1 Description of the function block interface
ue,mcSetValue, |
mcActualValue. tinosr;[;uc_ LD Performance |ST Performance
valid  |BooL True if a valid set of :
outputs available foMC_ReadAuisinfo_l
The FBis not finished (Axis:=(" AXIS_REF %),
Busy [BOOL |and new outputvalues Enable:=(* BOOL "),
areto be expected Valid=>(* BOOL ),
Signals that an error Busy=>(* BOOL *),
Error  |BOOL |has occurred within Error=>(* BOOL *),
the Function block ErroriD=>
ErrorID. See Motion- (* MC_ERRORCODE *),
ErrorlD MC_ ER- Control/DataType/Nu— LN HomeAbsSwitch=>
RORCODE |meratives/MC_ER- (*BOOL *)
RORCODE o
—— MC_Read LimitSwitchPos=>
Velocity is constant. - * N
: AxisInfo (*BOOL™),
VAR OUTPUT | Velocity may be 0. e B
- O gL |Fortheactual value a leltva|EchNeg—>
stant- window is applicable ("BOOL™),
Velocity (window is vendor Simulation=>(* BOOL *),
specific) Communicatio Ready=>
Increasing the abso- (*BOOL ™),
Agceler- BOOL |lute value of the ReadyForPowerOn=>
ating velocity (*BOOL *),
Decreasing the abso- PowerOn=>(* BOOL *)
Decel- lut l f th X .
-~ |BOOL |tute value of the IsHomed=>(* BOOL *)
erating velocity , L .
— , . AxisWarning=>(* BOOL *));
Direction- BOOL Signals that the posi-
EQS|t|tye gicjgnnglgnt;ﬁ?;negposi Pins Type |[Name [Type Description
irection- - . .
Negative BOOL  |tion is decreasin g VAR_IN_OUT | Axis AXIS_REF |Reference tg th'e axis
Get the axis infor-
VAR_INPUT |Enable |[BOOL |mation constantly
while enabled
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3.4.2.19.2 Instructions for the use of function block

MC_ReadAxisInfo commands are applied to bus
servo axes and virtual axes, and read axis-related
information, such as mode, enable status, etc.,
and the command is valid at a high level

3.4.2.20 MC_ReadAxisError
3.4.2.20.1 Description of the function block interface

Instruc-
tions

LD Performance

ST Performance

MC_Read
Axis
Error

fbMC_ReadAxisError_1

foMC_ReadAxisError_1
(Axis:=(* AXIS_REF ™),
Enable:=(* BOOL *),
Valid=>(* BOOL ),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>(* MC_ERRORCODE *),
AxisErrorlD=>(* WORD *));

Pins Type |Name

Type

Description

VAR_IN_OUT |Axis

AXIS_REF

Reference to the axis

VAR_INPUT |Enable

BOOL

Get the value of the
parameter continu-
ously while enabled

Pins Type [Name |Type Description
valid  BOOL True if a valiq set of
outputs is available
The FB is not finished
Busy |BOOL  |and new outputvalues
are to be expected
Signals that an error
Error |BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
ErrorlD EAO%ESDRE merati/ves/l\/BI/E_/ER-
RORCODE
Home- Digital home switch
AbsSwitch BO0L in§ut is active
LimitSwi- Positive hardware
tchPos BOOL end switch is active
VAR_OUTPUT| LimitSwi- B00L Negative hardware
tchNeg end switch is active
Simu- AXxisisin simulatio.n
Lation BOOL mode (e.g. motoris
simulated)
Commu- “Network” is initial-
nication- BOOL  |ized and ready for
Ready communication
ReadyFor- BOOL Drive is ready to be
PowerOn enabled (power on)
Power If TRUE shows that
on BOOL thg power stage is
switched ON
The absolute refer-
I[sHom ence position is
ed BOOL knovvnpfor the axis
(axis is homed)
Axis Warning(s) on the
Warning BOOL  |axis is prgs(eglt
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Valid

BOOL

Trueif avalid output
is available at the FB

Busy

BOOL

The FB s not finished
and new output values
areto be expected

VAR_OUTPUT | Error

BOOL

Signals that an error
has occurred within
the Function Block

ErrorlD

MC_ER-
RORCODE

ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

AXxis
ErroriD

WORD

The value of the axis
error. These values
are vendor specific
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3.4.2.21 MC_Reset

3.4.2.21.1 Description of the function block interface

Instruc-
tions

LD Performance

ST Performance

Instruc-
tions

LD Performance

ST Performance

MC_Reset

fbMC_Reset 1

foMC_Reset_1
(Axis:=(* AXIS_REF *),
Execute:=(* BOOL ),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE %))

Type

Description

Pins Type |Name
VAR_IN_OUT | Axis

AXIS_REF |Reference to the axis

VAR_INPUT |Execute

BOOL

Resets all internal
axis-related errors

MC_Digital
CamSwitch

foMC_DigitalCamSwitch_1

foMC_DigitalCamSwitch_1
(Axis:=(* AXIS_REF ),
Switches:=
(*MC_CAMSWITCH_REF ™),
Outputs:=(* BOOL *),
Enable:=(* BOOL *),
ValueSource:=

(* MC_SOURCE *),
InOperation=>(* BOOL*),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

Done

BOOL

‘Standstill’ or ‘Dis-
abled’ stateis reached

Pins Type

Name |Type

Description

VAR_IN_OUT

AXis

AXIS_REF |Reference to the axis

Busy

BOOL

The FBis not finished
and new output values
are to be expected

VAR_OUTPUT
Error

BOOL

Signals that an error
has occurred within
the Function Block

ErrorlD

WORD

ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

VAR_INPUT

Switch-|MC_CAMS-|Reference to the
es WITCH_REF |switching actions.

Outputs |BOOL

Reference to the
signal outputs,
directly related to the
referenced tracks.
(max. 32 per function
block) (First output =
first TrackNumber)

3.4.2.21.2 Instructions for the use of function block
MC_Reset command is applied to bus servo axis
and virtual axis, and is used to reset motion axis
faults and servo faults, and the command is valid

on therising edge

3.4.2.22 MC_DigitalCamSwitch
3.4.2.22.1 Description of the function block interface
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VAR_OUTPUT

Enable |BOOL

Enables the ‘Switch-
es outputs

Value-|MC_
Source

Defines the source for
axis values (e.g. posi-
tions): mcSetValue -

SOURCE Synchronization on

setvalue mcActualval-
ue - Synchronization
on actual value

InOper-

ation BOOL

The commanded
tracks are enabled

Busy  |BOOL

The FBis not finished
and new output values
areto be expected
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Pins Type |[Name |[Type Description

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

ErrorlD. See Motion-
M C _ER-|Control/DataType/Nu-
RORCODE|meratives/MC_ER-
RORCODE

ErrorlD

3.4.2.22.2 Instructions for the use of function block

MC_DigitalCamSwitch command is applicable to
bus servo axes and virtual axes, and functions like
a position switch on the axis, outputting a given
signal at a given position and direction, and the
command is valid at a high level
+ Directions for use
The user can set the input Switches according to
the actual needs, so as to complete the setting
of the position of the switch point and the run-
ning direction
The output of the Outputs can be used to obtain
the output switching signal
The structure of the input type MC_-
CAMSWITCH_REF switches is as follows

Name Type |Description
CamSwitch- INT Position based (=0; Default);
Mode Time based (=1)
. Coupled to time based

Duration TIME CamSwitchMode

internal; used by MC_Digi-
bOn BOOL talCamSwitch

internal; used by MC_Digi-
CounterOff UDINT |2 1camSwitch

Users can set a variable of the MC_CMSWITCH-TR
structure array type, and then point the
CamSwitchPtr pointer of MC_CMSWITCHREF to
this array. The number of switch points can be
filled in NoOfSwitches to complete the switch
point setting.

Enable to achieve switch outputin a given direc-
tion and position

+ Timing diagrams
Take the datain a table as an example

Parame- Type Switch | Switch |Switch [Switch|  |Switch
ter 01 02 |03 04 N
Lﬂfnf):r NTEGRRL 1 1 2
FirstOn-
Position|REAL  |2000 (2500 |4000 |3000
[u]
LastOn-
Position|REAL {3000 3000 {1000 |—
[u]
AxisDi- _ _ ~ _
; INTEGER| 1=Pos |2=Neg|0=Both|0=Both
rection
CamSwi- 0=Po-{0=Po-|0=Po-|1=Ti-
tchMode INTEGER <ition | sition sition |me
Duration|TIME |- - - 1350

Name Type Description

. The number of switch-
NoOfSwitches |BYTE ing signal groups

. @MC_CAMSW-| . . .
CamSwitchPtr TCH_TR Switch signal pointer
MC_CAMSWITCH_TR the structure is as follows
Name Type | Description
FirstOnPosi- REAL Lower boundary where the
tion switch is ON
LastOnPosi- REAL Upper boundary where the
tion switch is ON

N Both (=0; Default); Positive

AxisDirection |INT (1); Negative (2)
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If it runs in the positive direction, you can refer to
the figure below

TrackNumber 1 | Switch03 Switch01 Swit¢h03 L

1350 ms

TrackNumber 2 Switch04 |

T
1000 2000 3000 4000 5000 1000 Position

Axis is moving continously in positive direction

If it runs in the negative direction

| Switch02 |
‘ | Switch03 |

1350 ms
5

TrackNumber N
1 |Switch03

TrackNumber -
2 | Switch04
‘ |

T T
1000 2000 3000 4000 5000 1000

Position

Axis is moving continuously in the negative direction

In actual operation, due to the different shaft
speeds, there may be different degrees of errorin
the switching signal

3.4.2.23 MC_TouchProbe
3.4.2.23.1 Description of the function block interface

Instruc-

tions ST Performance

LD Performance

fboMC_TouchProbe_1
(Axis:=(* AXIS_REF ™),
Triggerinput:=

(* MC_TRIGGER_REF ™),
Execute:=(* BOOL ),
WindowOnly:=(* BOOL *),
FirstPosition:=(* REAL ™),
LastPosition:=(* REAL *),
Done=>(* BOOL *),
Busy=>(* BOOL *),
CommandAborted=>
(*BOOL ™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *),
RecordedPosition=>

foMC_TouchProbe_1

MC_Tou-
chProbe

(" REAL™));

581

Pins Type |[Name |Type Description
Accxis | AXIS_REF |Reference to the axis
VAR_IN_OUT | Trigger- | MC_TRIG Refergnce tlo the trig-
nput  |GER_REF ger signal source.
- Trigger input may be
Starts touch probe
Execute|BOOL  |recording at rising
edge
If SET, only use the
Window window (defined
Only BOOL  Ihereunder) to accept
trigger events
VAR_INPUT Start position from
where (positive direc-
FirstPo-| pea | tion) trigger events
sition are accepted (in tech-
nical units [u]). Value
included in window.
Stop position of the
LastPo- window (in technical
sition REAL units [u]). Value
included in window.
Done |BOOL  |Triggereventrecorded
The FBis not finished
Busy |BOOL  |andnew outputvalues
are to be expected
Com- ‘Command’ is aborted
mand |gooL  |byanother command
Aborted (MC_AbortTrigger)
Signals that an error
VAR_OUTPUT |Error  |BOOL has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
ErrorlD JWORD meratives/MC_ER-
RORCODE
Position where trigger
Recqrded REAL event occurredg%in
Position technical units [u])
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3.4.2.23.2 Instructions for the use of function block PinsType |Name |Type Description

MC_TouchProbe commands are available for bus Axis AXIS_REF | Reference to the axis
servo axes and virtual axes, and are used to record Reference to the trig-
the axis position of the triggering event, and the VAR IN OUT | ger signal source.
command is valid on the rising edge =" |Trigger |MC_TRIG

Triggerinput’ may

Input |GER_REF be specified by the

« Directions for use

When the function block is triggered, the posi- ﬁéls_tREtF: :
tion of the function block latch is cleared, and orts trigger even
when the rising edge of the input Trigger.InputS- VARINPUT [Execute|BOOL |5t rising edge
ingal is detected, the position of the axis is Trigger functionality
recorded, and the function block is executed Done | BOOL aborted
The input pin WindowOnly enables the window The FBis not finished
limit of the trigger event, which is set by the and new output
input pins FirstPosition and LastPosition Busy |BOOL values are to be
- Timing diagrams VAR OUTPUT expected
Signals that an error
Execute J Error |BOOL has occurred within

the Function Block

Done ErrorlD. See Motion-

MC_ER-|Control/DataType/Nu-

Lr;)gugtesri'gnal —| crrorlD RORCODE | meratives/MC_ER-
RORCODE
LatchPos -

Aotpos Vi

3.4.3 Cam and Gear
3.4.3.1 MC_CamTableSelect

3.4.2.24 MC_AbortTrigger . . .
3.4.3.1.1 Description of the function block interface

3.4.2.24.1 Description of the function block interface

Instruc-
Itinosntsr UC-ILD Performance | ST Performance tions LD Performance | ST Performance
fbMC_AbortTrigger_1 {ECTCl_CamTableSe—
(T;\r’i('szz(rlfxﬁ;REF ) (Master=(* AXIS_REF*),
IMC_AborTrigger_1 « gg p ’ % e Slave::(* AXlS_REF*),
(" MC_TRIGGER REF"), MC_Cam- CamTable=
MC_Abo- Execute:=(* BOOL *), -4 ; s
rtTrigger one==1 W lect Execute:=(* BOOL *)
Busy:>( BOOL ), s (% e
o * " Periodic:=(* BOOL ),
Error=>(* BOOL *), —
B MasterAbsolute:=
ErrorlD => (* BOOL *)
(*MC_ERRORCODE ")); SlaveAbsolute={*BOOL
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Instruc-
Hons LD Performance | ST Performance
Done=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL ),
ErrorlD=>
(* MC_ERRORCODE *),
CamTablelD=>
(*MC_CAM_ID™));
Pins Type |[Name |Type Description
Reference to the
Master |AXIS_REF master axis
Reference to the
VAR_IN_OUT |Slave |AXIS_REF <lave axis
Cam-|MC_CAM_ |Reference to CAM
Table |REF description
Selection atrising
Execute | BOOL edge
L 1 = periodic, 0 =non
Periodic \BOOL | serindic (single-shot)
VAR_INPUT [\aster BOOL 1 =absolute 0 =rela-
Absolute tive coordinates
Slave 1 =absolute 0 =rela-
Absolute BOOL tive coordinates
Done |BOOL Pre-selection done
The FBis not finished
Busy |BOOL and new output values
areto be expected
Signals that an error
Error  |BOOL has occurred within
VAR OUTPUT the Function Bloc'k
ErrorlD. See Motion-
Control/DataType/Nu-
ErrorlD [WORD meratives/MC_ER-
RORCODE
Cam- Identifier of CAM
Table MC_CAM_ Table to be used in
D ID the MC_CamIn FB
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3.4.3.1.2 Instructions for the use of function block
MC_CamTableSelect command converts the
CamTable generated by the cam table interface
into a CamTablelD that can be used by MC_-
Camlin, and the command is triggered by the
rising edge.

Directions for use

The CamTable pin of the function block enters
the CamTable variable, and the Cam Table can
be created from the interface

[Codea ][ conet |

After creation, a cam table variable will be gener-
ated in the project bar that can be used by the
user

~[EP main

415 EcamVar
4 @@ EcamNameGroup
5] New Ecam 0

==

Relative absolute position mode selection

Spindle Absolute MasterAbsolute: When this
option is True, the target position is obtained from
the actual position of the axis reference spindle
corresponding to the spindle position on the cam
table, otherwise the target position is obtained by
referring to the relative position of the spindle

SlaveAbsolute from Axis: If this option is True and
the corresponding MC_Camln Startmode is select-
ed for mcAbsolute, the target position of the slave
axis is the same as the corresponding position of
the cam table, otherwise it is the relative value of
the corresponding position of the cam table
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3.4.3.2 MC_Camln
3.4.3.2.1 Description of the function block interface

Instruc-
tions

LD Performance

ST Performance

MC

Camlin

MC_Camin_1

foMC_Camin_1
(Master:=(* AXIS_REF ),
Slave:=(* AXIS_REF *),
Execute:=(* BOOL *),
MasterOffset:=(* REAL ™),
SlaveOffset:=(* REAL ™),
MasterScaling=(" REAL”),
SlaveScaling=(" REAL”),
MasterStartDistance:=
(* REAL ™),
MasterSyncPosition:=
(* REAL ™),

StartMode:=

(* MC_START_MODE *),
MasterValueSource:=
(* MC_SOURCE ™),
CamTablelD:=

(* MC_CAM_ID*),
BufferMode:=
(*MC_BUFFER_MODE *),
InSync=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL ),
CommandAborted=>
(* BOOL ™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *),
EndOfProfile=>(* BOOL )}
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Pins Type |Name |Type Description
Reference to the
SR I ouT Master |AXIS_REF master axis
- = Slave | AXIS_REF Rgferencetotheslave
axis
Execute |[BOOL | Startatrising edge
Master- Offset of the master
offset |-RFAL | shaftto cam.
g:%gte_ LREAL | Offset of slave table.
Factor for the master
profile (default = 1.0).
Master- From the slave point
Scaling |\REAL o view the master
overall profile is multi-
plied by this factor
Factor for the slave pro-
Slaves- file (default=1.0). The
caling LREAL | overall slave profile is
multiplied by this factor.
Master- The master distance for
VAR_INPUT |Start-|LREAL |theslavetostarttosyn-
Distance chronize to the master.
The position of the
Master- po
master in the CAM pro-
SyncPo- HREAL file where the slave is
sition in-sync with the master.
Start- MC_ Start mode: mcAbso-
d START _ |lute, mcRelative, or
Mode  |\iopE ™ |mcRamplin
Defines the source for
synchronization:
Master-| yc mcSetValue - Synchro-
Value-l e~ nization on master set
Source SOURCE |yalue mcActualvalue -
Synchronization on
master actual value
Identifier of CAM Table to
Cam - MCCAM T ed,linked to output
TablelD |ID of MC_CamTableSelect
Buffer- MC_BUF- | Defines the chronologi-
Mode |FER_MODE | calsequence of the FB.
588




Pins Type |Name Type |Description
Is TRUE if the set value
InSync ~ |BOOL |= the commanded

value.
The FB is not finished
Busy BOOL |and new output values
are to be expected
) Indicates that the FB
Active BOOL has control on the axis
Command BOOL ‘Command’ is aborted
Aborted by another command
VAR_QUTPUT Signals that an error
Error BOOL 'has occurred within

the Function Block
ErrorID. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE
Pulsed output signal-
o ing the cyclic end of
EndOfPro- the CAM Profile It is
file BOOL displayed every time
the end of the cam
profile is reached.

ErrorlD WORD

- Scale & Offset:

Spindle scale and offset: At this time, the spindle
position is multiplied by the spindle scale, and
the spindle offset is added, and the position cor-
responding to the slave shaft can be obtained
according to the cam table

Scale and offset from the axis: After the position
of the slave shaft is preliminarily obtained ac-
cording to the cam table, the position value is
processed, scaled and offset, and the output
slave axis position is obtained

- MasterValueSource: Source of spindle position
« Timing diagrams

3.4.3.2.2 Instructions for the use of function block
MC_CamlIn command to engage the cam to syn-
chronize the shaft into the cam,

 Directions for use

- Pin Description:
MC_CamlIn function block execution does not
require the spindle state
When executing a MC_Camln function block, if
the master-slave position does not correspond
to the user-set offset, the deviation will be auto-
matically handled during the transition phase

- Relative vs. Absolute
Please refer to the instructions in the MC_Cam-
TableSelect
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Master position/Slave position

3.4.3.3 MC_CamOut
3.4.3.3.1 Description of the function block interface

Instruc-

o LD Performance | ST Performance

fbMC_CamOut_1

foMC_CamOut_1 (Slave:=(* AXIS_REF ),

AE LTINS Execute:=(* BOOL *),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>
(* MC_FRRORCODE *);
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Pins Type |Name |Type Description

Reference to the
VAR_IN_OUT | Slave AXIS_REF slave axis

Start to disengage
VAR_INPUT |Execute |BOOL  |the slave from the

master

Disengaging com-
Done |BOOL pleted

The FB is not finished
Busy  |BOOL and new output

values are to be
expected

Signals that an error
Error  |BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

VAR_OUTPUT

ErrorlD |WORD

3.4.3.3.2 Instructions for the use of function block
« Directions for use

MC_CamOut command is applied to bus servo
axes and virtual axes, which are used to interrupt
the cam synchronization state of the slave axis,
the Execute rising edge triggers, the slave axis will
continue to run at the speed at the time of trigger-
ing, and the axis state machine jumps from syn-
chronous motion to continuous motion.

Note: After the MC_CamOut is triggered, although
the slave axis is still moving at a certain speed, in
fact, the axis movement will not continue to be
controlled after the function of the function MC_-
CamOut function is executed.

« Timing diagrams
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3.4.3.4 MC_Gearln
3.4.3.4.1 Description of the function block interface

Instruc-

tions LD Performance |ST Performance

foMC_Gearln_1
(Master:=(* AXIS_REF *),
Slave:=(* AXIS_REF *),
Execute:=(* BOOL *),
RatioNumerator=("DINT ¥,
RatioDenominator:=
(* UDINT *),
MasterValueSource:=

(* MC_SOURCE ™),

— Acceleration:=(* REAL™),
Deceleration:=(* REAL™),
Jerk:=(* REAL ™),
BufferMode:=
(* MC_BUFFER_MODE %),
InGear=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>
(*BOOL %,

Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE *));

MC_Gear
N

11ttt

I
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Pins Type |[Name |Type
Master |AXIS_REF
VAR_IN_OUT
Slave  |AXIS_REF
Execute BOOL
Ratio
Numerator LREAL
RatioDe-
nominator LREAL
MasterVal- MC_
VARLINPUT | esource SOURCE
Acceler-
Stion LREAL
Deceler-
ation HREAL
Jerk |LREAL
Buffer  |MC_BUFF-
Mode |ER_MODE
InGear |BOOL
Busy  |BOOL
Active  |BOOL
VAR_OUTPUT [Command
Aborted BOOL
Error  |BOOL

ErrorlD \WORD
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Description
Reference to the
master axis
Reference to the
slave axis

Start the gearing pro-
cess attherising edge

Gear ratio Numerator

Gearratio Denominator

Defines the source for
synchronization:
mcSetValue - Synchro-
nization on master set
value mcActualValue -
Synchronization on
master actual value
Acceleration for gear-
ingin
Deceleration for
gearingin

Jerk of Gearing
Defines the chronolog-
ical sequence of the FB
Is TRUE if the set value =
the commanded value.
The FBis not finished
and new outputvalues
are to be expected
Indicates that the FB
has control on the axis
‘Command’ is aborted
by another command
Signals that an error
has occurred within
the Function Block

ErrorID. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

3.4.3.4.2 Instructions for the use of function block

MC_GearlIn directives apply to bus servo axes and
virtual axes

« Directions for use

After the operation starts, the acceleration and
deceleration of the slave shaft is performed with
the speed of the spindle multiplied by the gear
ratio as the target speed.

The stage before the speed of the slave shaft and
the speed of the main shaft meet the gear ratio is
the transition stage, and the speed of the master
and slave shaft enters the synchronization stage
after the gear ratio is met

The gear ratio is positive and moves in the same
direction as the main shaft from the shaft, and the
gear ratio is negative and moves in the opposite
direction from the shaft to the main shaft

Both the block input acceleration and decelera-
tion and the jerk and acceleration are specified as
the maximum acceleration and deceleration
before entering the synchronization, that is, the
acceleration and deceleration in the transition
phase

When entering synchronization with the move-
ment of the spindle from the axis, the acceleration
and deceleration should not be restricted

« Timing diagrams
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3.4.3.5 MC_GearInPos
3.4.3.5.1 Description of the function block interface

Instruc-
tions

LD Performance | ST Performance

MC_Gear
InPos

foMC_GearlnPos_1
(Master:=(* AXIS_REF *),
Slave:=(* AXIS_REF *),
Execute:=(* BOOL ),

RatioDenominator:=
(* UDINT ™),
MasterValueSource:=
(* MC_SOURCE %),
MasterSyncPosition:=
(* REAL™),
SlaveSyncPosition:=
(* REAL™),
SyncMode:=

(* MC_SYNC_MODE *),
MasterStartDistance:=
(* REAL™),

Velocity:=(* REAL ™),

Jerk:=(* REAL ™),
BufferMode:=

StartSync=>(* BOOL *),
InSync=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>
(*BOOL™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *);

RatioNumerator=(* DINT ¥,

Acceleration:=(* REAL™),
Deceleration:=(* REAL ®),

(* MC_BUFFER_MODE *),

595

Pins Type |Name |Type Description
Reference to the
R I OUT Master |AXIS_REF master axis
Slave  |AXIS_REF Refere.nce to the
slave axis
Start the gearing pro-
Execute |BOOL | ocs ot the rising edge
RatioNu- LREAL Gear ratio Numera-
merator tor
RatlpDe- LREAL Gear ratio Denomi-
nominator nator
Defines the source
for synchronization:
Master- mcSetValue - Syn-
Value-MC_ chronization on
Source |SOURCE |master set value
mcActualValue - Syn-
chronization on
master actual value
The position of the
Master- master in the CAM
VAR_INPUT SyncPo-|LREAL profile where the
sition slave is in-sync with
the master.
SlaveSy Slave Position at
ncPosi-|LREAL |which the axes are
tion running in sync
Sy n ¢ -|MC_SYNC_|Defines the way to
Mode |MODE |synchronize
Master- .
. Master Distance for
tsatiEteD'S' LREAL gearin procedure
Maximum Velocity
. during the time dif-
velocity |LREAL erence ‘StartSync’
and ‘InSync
Maximum Accelera-
Acceler- tion duringthe time
ation LREAL | difference ‘Start-Sync
and InSync
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Pins Type |[Name |Type Description
Maximum Decelera-
Deceler- tion during the time
ation HREAL difference ‘Start-Sync

and InSync
Maximum Jerk
during the time dif-
ference ‘Start-Sync’

and ‘InSync’
Defines the chrono-
logical sequence of

Jerk LREAL

Buffer-|MC_BUFF
Mode |ER_MODE

the FB.
Start- Commanded gearing
Sync BO0L starts

Is TRUE if the set

InGear |BOOL value = the com-
manded value
The FBis not finished
and new output
values are to be
expected
Indicates that the FB
BOOL has control on the

axis

‘Command’ is abort-
BOOL ed by another com-

mand

Signals that an error
Error BOOL has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

Busy BOOL

VAR_OUTPUT [Active

Command
Aborted

ErrorlD  |WORD

3.4.3.5.2 Instructions for the use of function block

MC_GearlnPos directives apply to bus servo axes
and virtual axes

« Directions for use
Similar to MC_Gearln, the goal of MC_GearlnPos
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is to control the electronic gear coupling from
the shaft to the spindle, operating at a given
gear ratio

In contrast to MC_Gearln, the MC_GearIinPos
specifies the position of the spindle entering the
synchronization, and the synchronization dis-
tance from the shaft position and the spindle
starts to complete the action of cutting into the
electronic gear

+ Timing diagrams

3.4.3.6 MC_GearOut
3.4.3.6.1 Description of the function block interface

Instruc-

. LD Performance | ST Performance
tions

foMC_GearOut_1
fbMC_GearOut_1 (Slave:=(* AXIS_REF ),
Execute:=(* BOOL ™),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE ™)

MC_Gear
Out

Pins Type |Name |Type Description

Reference to the
VAR_IN_OUT|Slave AXIS_REF slave axis
Start disengaging pro-

VAR_INPUT |Execute |BOOL cess at the rising edge
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Pins Type |[Name |Type Description
Disengaging com-
pleted
The FBis not finished
Busy BOOL |and newoutputvalues
areto be expected
VAR_OUTPUT Signals that an error
Error BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
Control/DataType/Nu-
meratives/MC_ER-
RORCODE

Done BOOL

ErrorlD  |WORD

3.4.3.6.2 Instructions for the use of function block

MC_GearOut directives apply to both bus servo
axes and virtual axes

o Directions for use

The MC_GearOut command is used to separate
the master-slave shafts that are coupled to each
otherin an electronic gear manner, and when
the slave shaft is separated from the spindle, it
will continue to operate at the speed at the time
of the MC_GearOut command, and the
MC_GearOut function block will no longer con-
trol the action of the shaft during subsequent
continuous operation

« Timing diagrams
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3.4.4 Encoder

The encoder Axis can be used as an axis object
using the MC basic function block, and can only be
used as the main axis of the Cam and Gear func-
tion block, or the dedicated ENC function block
can be used to set and read the position

3.4.4.1 ENC_Counter

ENC_Counter function block is used to read the
encoder shaft position, speed and limit informa-
tion, and the direction of position change can be
set, and the high level is active

Pins Type [Name |Type Description
VAR_IN_OUT|Axis AXIS_REF |Reference to the axis
Get the axis counter
Enable |BOOL |value constantly while
enabled
VAR_INPUT If the value is true, the
countvalue increases
otherwise, the count
value decreases
True if a valid set of
outputsis available
The FBis not finished
Busy BOOL |and new outputvalues
are to be expected
Position |REAL Current counter value
Velocity |REAL |Current Velocity

Direction |\BOOL

Valid BOOL

Positive B300L Linear mode reaches
VAR_OUTPUT|Limit positive limit value

Negative Linear mode reaches

Limit BOOL negative limit value

Signals that an error
Error BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
MC_ER-|Control/DataType/Nu-
RORCODE |meratives/MC_ER-
RORCODE

ErrorlD
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3.4.4.2 ENC_Preset

ENC_Preset function block is used for setting the
initial value preset value of encoder shaft, after the
rising edge is triggered, this position value is set to
enter the initial value preset value of encoder
shaft, at this moment, this value still does not take
effect, and the user needs to call ENC_Reset func-
tion block before the current position can be reset
to the preset initial position value.

Pins Type [Name |Type Description
VAR_IN_OUT |Axis AXIS_REF |Reference to the axis
Execute |BOOL Set value to the preset
VAR INPUT value .
Position |REAL \(alue of preset posi-
tion
bone  |BooL Set position to the
preset value
The FB is not finished
Busy BOOL |and new outputvalues
are to be expected
VAR_OUTPUT Signals that an error
Error BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
ErrorlD |IMC_ER- Control/DataType/Nu-

RORCODE|meratives/MC_ER-
RORCODE

PinsType |[Name |Type Description
Resets counter value
VAR_INPUT |Execute |BOOL with preset value
Set the count value
Done  [BOOL |4 the preset value
The FBis not finished
Busy BOOL |and new outputvalues
are to be expected
VAR_OUTPUT Signals that an error
Error BOOL |has occurred within
the Function Block
ErrorlD. See Motion-
ErrorlD M C _ER-|Control/DataType/Nu-
RORCODE |meratives/MC_ER-
RORCODE
3.4.5 Axes Group Control

3.4.5.1 Axes Group instructions

The Motion Control library includes BoNeng's
independently developed axis group MC function
blocks, which comply with PLCOpen standards.

3.4.5.2 Instruction List

The basic commands for axis group motion con-
trol include the following:

3.4.4.3 ENC_Reset

ENC_Reset function block is used to reset the en-
coder shaft position, setting the current position
to the preset position value, note that this func-
tion block is triggered by the rising edge and
needs to be triggered when the enable pin of the
ENC_Counter function block is low, that is, the po-
sition of the encoder shaft cannot be read when
the encoder shaft position is reset.

Category

Fun

ction

Pins Type |[Name |Type Description

VAR_IN_OUT |Axis AXIS_REF |Reference to the axis
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Admin-
istrative

MC_AddAxisToGroup

add one axis to a group

MC_GroupReadActu-
alPosition

Get the position in
the corresponding
coordinate system.

MC_GroupReadActu-
alVelocity

Get the velocity in the
corresponding coor-
dinate system.

MC_GroupSetPosi-
tion

Set current position
of axis group

MC_GroupReset

Reset Axis Group

MC_ReadCoordina-
teTransform

Read the coordinate
transformation be-
tween MCS and PCS
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Category

Function

MC_ReadKinTrans-
form

Read the kinematic
transformations be-
tween ACS and MCS
activities

Category

Function

MC_GroupReadCon-
figuration

Read Axis Group Con-
figuration

MC_GroupReadError

Read axis group error
code

MC_GroupReadSta-
tus

Read Axis Group
Status

MC_SetCoordina-
teTransform

Set the coordinate
transformation be-
tween MCS and PCS

MC_SetkinTransform

Set the kinematic
transformation be-
tween ACS and MCS

MC_UngroupAllAxes

Remove all axes from
the axis group

MC_MoveCircularRe-
lative

The axis group per-
forms arc movement
in relative mode

MC_MoveDirectAb-
solute

The axis group per-
forms point-to-point
movement in abso-
lute mode

MC_MoveDirectRela-
tive

The axis group per-
forms point-to-point
movement in relative
mode

MC_MovelinearAb-
solute

The axis group per-
forms linear motion
in absolute mode

MC_MovelinearRela-
tive

The axis group per-
forms linear motion
in relative mode

MC_RemoveAxis-
FromGroup

Remove the corre-
sponding shaft from
the shaft group

MC_GroupContinue

The axle group con-
tinues to operate
alongits original tra-
jectory.

Motion

MC_GroupDisable

Disable axes group

MC_GroupEnable

Enable axes group

MC_GroupHalt

Halt axis group move-
ment

MC_GroupStop

Stop axis group
movement

MC_GroupHome

The axis group
returns to the origin

MC_Groupinterrupt

Interrupt the original
movement and per-
form a new movement

MC_MoveCircularAb-
solute

The axis group per-
forms arc movement
in absolute mode
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3.4.5.3 PLCopen State Diagram

GroupHoming

_Groupl

Note 1and
MC_GroupHalt

GroupMoving

MC_GroupStop '.-’ \\ Note2

C_GroupStop

Error GroupStopping

GroupDisabled

MC_AddAxisToGroup
MC_RemoveAxisFromGroup
MC_UngroupAllAxes

MC_GroupDisable
MC_UngroupAllAxes

MC_RemoveAxisFromGroup

(Note 4)

MC_AddAxisToGroup
MC_RemoveAxisFromGroup (Note 5)

The state machine is described in detail as follows:

name description
: the initial state at power up where a

GroupDisabled group can be created
GroupErrorStop| an error occurred in group

group is enabled and no function
GroupStandby block has control on one of the axes

in the group
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name description
GroupHoming |A group going home

Name Value|Description

Aborting 0 Start FB immediately (default mode)

GroupStopping | A group stopping

GroupMoving | Agroup moving

Note 1: Applicable for all non-administrative (mov-
ing) function blocks.

Note 2: In the states GroupErrorStop or Group-
Stopping, all Function Blocks can be called,
although they will not be executed, except
MC_GroupReset for GroupErrorStop and any oc-
curring Error- they will generate the transition to
GroupStandby or GroupErrorStop respectively
Note 3: MC_GroupStop.DONE AND NOT MC_Group-
Stop.EXECUTE

Note 4: Transition is applicable if last axis is
removed from the group

Note 5: Transition is applicable while group is not
empty.

Note 6: MC_GroupDisable and MC_UngroupAllAx-
es can beissued in all states and will change the
state to GroupDisabled.

3.4.5.4 BufferMode And TransitionModes Explanation
There is an over-mode between the two functional
blocks of the axis groups, which are influenced by
the BufferMode and TransitionModes interfaces,
respectively. The main effects are as follows:

. Buffered .
Aborting without Blending Blending

P2 Ps P2 Ps P2 Pa Pa
o 2

Trajectory
of TCP

P!

P1 P1
Speed
of TCP

t t t

BufferMode Interface Description:

Some motion function blocks have pins with Buf-
ferMode, which means buffer mode, specifying the
connection mode between two motion function
blocks.
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Buffered 1 Stgrt FB after current motion has
finished

The velocity is blended with the

Blendinglow|2 |, /oot velocity of both FBs

BlendingPre- 3 The velocity is blended with the
vious velocity of the first FB
Blending-4 The velocity is blended with
Next velocity of the second FB
Blending—5 The velocity is blended with
High highest velocity of both FBs

TransitionModes Interface Description:

According to the transition mode, different transi-
tion parameters can be given, which characterize
the contour curve.

Name Value| Description

Insert no transition curve (de-
TMNone 0 fault mode)
TMStartVeloci- Transition with given start
ty 1 velocity
TMConstantVe- Transition with given constant
locity 2 velocity
TMCornerDis- 3 Transition with given corner
tance distance
TMCornerDis- 4 Transition with given maxi-
tance mum corner deviation

The available conversion modes under the above
interface are as follows:

_ Bu&fjeer Abort-|Buff-|Blend- |Blending|Blend- |Blend-
%@Ri‘,}ode ing  |ered |ingLow|Previous |ingNext |ingHigh
TMNone |A A N N N N
TMMax
TMDefined
Velocity A N A A A A
TMCorner
Distance N N A A A A
TMMaxCorn-
erDeviation |V N A A A A
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A: Available
N: Not possible
D: BlendingMode is dispensable

3.4.5.5 CoordSystem Interface Description

This is the coordinate system interface, indicating
that the input parameters are relative to this coor-
dinate system.

ACS: Axis related
MCS: Machine related
PCS: Product or Workpiece related

3.4.5.6 CircMode And PathChoice Interface Description

This interface is provided for arc planning. It is mainly
used to define AuxPoint and EndPoint. Among them,
the three points consisting of the current point at the
end of the axis group, AuxPoint, and EndPoint cannot
be collinear, as collinearity will trigger an error. Circ-
Mode provides the following parameters:

BORDER: three-point arc mode, where AuxPoint is
a point that the arc passes through; the arc con-
structed from three points will go through this
point, and PathChoice is ignored.

CENTER: center arc mode, where AuxPoint is the
center of the circle and EndPoint is the terminal
point. PathChoice determines whether the arc is
clockwise or counterclockwise.

SEMI: semi-circle mode, where AuxPoint deter-
mines the plane in which the circle lies. The arc
does not pass through this point nor is it the
center; the center is the midpoint between the
start point and EndPoint. PathChoice determines
whether the arcis clockwise or counterclockwise.
FULL: full circle mode, where AuxPoint determines
the center and EndPoint determines the plane of
the circle. PathChoice determines whether the arc
is clockwise or counterclockwise.

3.4.5.7 Fault Code Description

Users can find the description of fault codes through
the enumeration types in the data types of the Mo-
tionControl library, through the properties window,
or by double-clicking to open and view them.
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4 gl MotionControl = o
4 DataType numeration: MC_ERRORCODE (ver 1.0.0)

|3 Alias Location: () MotionControl

|2 Structures

4 & Numeratives —
& MC BUFFER MODE Name Value Description
& MC_COMBINE_MODE | | | NO_ERROR 0 R
& MC _DIRECTION AXIS_NOT_EXIST 1 HIDSTIFE
5all \\C_ERRORCODE] AXIS_TYPE_NOT_MATGH 2 kAT R
& MC_SOURCE P
& MC START MODE AXIS_QUEUE_FULL 3 ]

& MC SYNC MODE AXIS_ENCODER_OVERFLOW 4 FRDEEE
GROUP_NOT_EXIST 5001 Auxis group does not exist A
GROUP_AXIS_ARRAY_FULL 5002 Axis group space is full
AXIS_ALREADY_IN_GROUP 5003 Auxis already exists in the group
AXIS_NOT_IN_GROUP 5004 Axis group does not contain this axis
GROUP_QUEUE_FULL 5005 Auxis group queue is full
GROUP_DISABLED 5006 Axis group not enabled
GROUP_AXIS_DISABLED 5007 Axis member of the group is not enabled
GROUP_AXIS_ERR 5008 Axis member of the group has an error
GROUP_AXIS_0_ERR 50098 Axis 0 member of the group has an error
GROUP_AXIS_1_ERR 5010 Axis 1 member of the group has an error
GROUP_AXIS_2_ERR 5011 Axis 2 member of the group has an error
GROUP_AXIS_3_ERR 5012 Axis 3 member of the group has an error

Synchronous axis 0 member of the group
GROUP_SYNC_AXIS_0_ERR 5013 e oo

Synchronous axis 1 member of the group
GROUP_SYNC_AXIS_1_ERR 5014 e oo

Synchronous axis 2 member of the group
GROUP_SYNC_AXIS_2_ERR 5015 has an error
GROUP_AXIS_0_HOME_FAILED 5016 Axis 0 member of the group failed to home
GROUP_AXIS_1_HOME_FAILED 5017 Axis 1 member of the group failed to home
GROUP_AXIS_2_HOME_FAILED 5018 Axis 2 member of the group failed to home
GROUP_AXIS_3_HOME_FAILED 5019 Axis 3 member of the group failed to home

Synchronous axis 0 member of the group
GROUP_SYNC_AXIS_0_HOME_FAILED 5020 failed to home

Synchronous axis 1 member of the group
GROUP_SYNC_AXIS_1_HOME_FAILED 5021 failed to home

Synchronous axis 2 member of the group
GROUP_SYNC_AXIS_2_HOME_FAILED 5022 failed to home

Axis member of the group is not allowed to
GROUP_AXIS_MODULO_NOT_ALLOWED 5023 be a modulo axis

v

GROUP_FSM_DISABLED 5100 PLCOpen state machine: DISABLED

can also refer to the table below

Error name Value|Description

PERMISION_DENIED [5000|Permission denied

GROUP NOT EXIST 5001 |Axis group does not exist

GROUP AXIS ARRAY FULL {5002 |Axis group spaceis full

AXIS ALREADY IN 5003 Axis already exists in the
GROUP group

Axis group does not con-
AXISNOT IN GROUP  |5004 tain ?his al:))(ig

GROUP QUEUE FULL 5005 |Axis group queue is full

GROUP DISABLED 5006 | Axis group not enabled

GROUP_AXIS_DIS- Axis member of the
ABLED S007 group is not enabled
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Error name

Value

Description

GROUP AXIS ERR

5008

Axis member of the
group has an error

Errorname

Value

Description

GROUP_FSM_DIS-
ABLED

5100

PLCOpen state machine:
DISABLED

GROUP_AXIS_0_ERR

5009

Axis 0 member of the
group has an error

GROUP_AXIS_1_ERR

5010

Axis 1 member of the
group has an error

GROUP_FSM_STAND-
BY

5101

PLCOpen state machine:
STANDBY

GROUP_AXIS_2_ERR

5011

Axis 2 member of the
group has an error

GROUP_FSM_HOM-
ING

5102

PLCOpen state machine:
HOMING

GROUP_AXIS_3_ERR

5012

Axis 3 member of the
group has an error

GROUP_FSM_MOV-
ING

5103

PLCOpen state machine:
MOVING

GROUP_FSM_STOP-
PING

5104

PLCOpen state machine:
STOPPING

GROUP_SYNC_AX-
IS_O_ERR

5013

Synchronous axis 0
member of the group
has an error

GROUP_FSM_ERROR-
STOP

5105

PLCOpen state machine:
ERRORSTOP

GROUP_SYNC_AX-
IS_1 ERR

5014

Synchronous axis 1
member of the group
has an error

KINEMATIC_DEFINED

5140

Kinematic transforma-
tion already defined

GROUP_SYNC_AX-
IS_2_ERR

5015

Synchronous axis 2
member of the group
has an error

KINEMATIC_NOT_AL-
LOWED

5141

Kinematic mechanism
type not allowed

KIN_TRANSFORM_NOT_
CONSTANT

5142

Kinematic transforma-
tionis not unique

GROUP_AX-
IS_0_HOME_FAILED

5016

Axis 0 member of the
group failed to home

GROUP_AIMPOUT-
LIMIT

5150

Target position exceeds
limit

GROUP_AX-
IS_1_HOME_FAILED

5017

Axis 1 member of the
group failed to home

GROUP_KINPARAM-
ERROR

5151

Kinematic parameter
limits are unreasonable

GROUP_AX-
IS_2_ HOME_FAILED

5018

Axis 2 member of the
group failed to home

GROUP_TRANMODEERROR

5152

Transition mode error

GROUP_AX-
IS_3_HOME_FAILED

5019

Axis 3 member of the
group failed to home

GROUP CIRCLEPAR-
AERROR

5153

Circle mode parameter
error

GROUP_PLANFAIL

5154

S-curve planning failed

GROUP_SYNC_AX-
IS_0_HOME_FAILED

5020

Synchronous axis 0
member of the group
failed to home

GROUP_PARAMERROR

5155

Parameter error

GROUP_ACC_DEC_IL-
LEGA

5156

Acceleration/Decelera-
tionisillegal

GROUP_SYNC_AX-
IS_1_HOME_FAILED

5021

Synchronous axis 1
member of the group
failed to home

GROUP_JERK_ILLEGAL

5157

Jerkisillegal

GROUP_AIMEQUAL

5158

Target positions coincide

GROUP_BLENDING_ERROR

5159

Trajectory blending error

GROUP_SYNC_AX-
IS_2_HOME_FAILED

5022

Synchronous axis 2
member of the group
failed to home

GROUP_MOTION_LIMIT_
AVOUT

5160

Joint angular velocity
and angular acceleration
exceed limits during motion

GROUP_AXIS_MODU-
LO_NOT_ALLOWED

5023

Axis member of the
group is not allowed to
be a modulo axis

GROUP_MOTION_LIMIT_
POSOUT

5161

Joint position exceeds
limit during motion
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GROUP_PLAN_ERROR

5162

Axis group planning
error
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Error name Value|Description FB Explanation
GROUP_INTERPO- 5180 Axis group interpolator This Function Block add_s one axis tQ a group ina
LATE_ERROR error structure AxesGroup. This is an administrative FB,
GROUP_SYNC_PO- Synchronous axis follow- since no movement is generated. The command
SLAGOVERUMIT | °¥8bing error exceeds limit cannot be buffered.
GROUP_UNAVALID_- 5180 Unsupported parameter
COMBINE_PARAMETER combination 3.4.5.8.2 MC_GroupReadActualPosition
GROUP_INTER- 5183 Axis group interrupt Get the position in the corresponding coordinate
RUPT_NODE_NOT_EXIST motion does not exist system.
Instruc-
3.4.5.8 Administrative Command tions LD Performance |ST Performance
3.4.5.8.1 MC_AddAxisToGroup foMC_GroupReadActual-
add one axis to a group Position_1(
Instruc- A*xesGroup:Z *
Hone LD Performance | ST Performance ( AXES_G*ROUP_BEF ),
Enable:=(* BOOL ),
fbMC_AddAXiSTOGrOup_l( MC Gro- DHC_SroupRezapchal oston. | CoordSystem::
AxesGroup:= upR_ead (*MC_COORD_SYSTEM ¥,
foMC_AddAxisToGroup_1 (* AXES_GROUP_REF *)) Actual Valid=>(* BOOL *),
Axis:=(* AXIS_REF ), " Busy=>(* BOOL ),
MC " K Position Y
AddAxis Executezf( BOO’I: ), Error=>(* BOOL ),
ToGroup Done=>(* BOOL ), ErrorlD=>
Busy=>(" BOOL *), (* MC_ERRORCODE *),
Error=>(* BOOL *), Position=>(* REAL *));
ErrorlD=>
(* MC_ERRORCODE *)); Pin Name |Type Description
Axes |AXES_GR-|Reference to a grou
Pin Name |Type Description VAR_IN_OUT Group OUP__REF of axes s
Axes AXES_GR-|Reference to a group Get the actual position in
VAR_IN_OUT|Group  |OUP_REF |of axes Enable IBOOL  |the selected coordinate
Axis AXIS_REF|Reference to a axis VAR INPUT system of the group
Start the grouping pro- a MC Reference to the coor-
VAR_INPUT | Execute |BOOL cess at the rising edge goord COORD._ |dinate system (ACS,
bone |sooL  |XES_GROUP_REFis YSteM|sysTEM |MCS, PCS)
valid and the axis added ) True if valid outputs
Busy |BOOL |TheFBisnotfinished valid ~ |BOOL are available
Signals that an error Busy |BOOL |TheFBisnotfinished
VAR OUTPUT Error  |BOOL hags occurred within VAR_OUTPUT : Signals that an error
o the function block Error |[BOOL  |has occurred within
_ER- the Function Block
ErrorlD RORCODE Error code
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Pin Name |Type Description

ErrorlD IF\QAOCRESSE Error code

Current position of the

Position |REAL group

Pin Name |Type Description
Coord MC_CO-|Reference to the
099 lorD_ |coordinate system
System

SYSTEM |(ACS, MCS, PCS)

FB Explanation

This Function Block returns the actual position in
the selected coordinate system of an axes group.
This is an administrative FB, since no movement is
generated.

3.4.5.8.3 MC_GroupReadActualVelocity

Get the velocity in the corresponding coordinate
system.

) True if valid outputs
valid  1BOOL areavailable
Busy  |BOOL |TheFBisnotfinished
VAR OUTPUT Signals that an error
Error  |BOOL  |hasoccurred within
the Function Block

MC_ER-

RORCODE Error code

ErrorlD

Velocity |REAL Current velocity of

the group

Instruc— LD Performance | ST Performance

tions
foMC_GroupReadActu-
alVelocity_1(
AxesGroup:=

(* AXES_GROUP_REF ),
Enable:=(* BOOL ™),

fbMC_GroupReadActualVelocity_1

FB Explanation

This Function Block returns the actual velocity in
the selected coordinate system of an axes group.
This is an administrative FB, since no movement is
generated.

3.4.5.8.4 MC_GroupSetPosition

t/lpCR—eGarg' CoordSystem:=

Actual (* MC_COORD_SYSTEM "),

Position Valid=>(* BOOL ),
Busy=>(* BOOL ),
Error=>(* BOOL *),
ErrorlD=>(* MC_ER-
RORCODE *),
Velocity=>(* REAL *));

Pin Name |Type Description

VAR IN_OUT Axes  |AXES_GR- |Reference to a group

Group |OUP_REF |of axes

Get the actual veloci-

VAR_INPUT |Enable |BooL  |tY In the selected
coordinate system of

the group
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INSErUC-| b performance | ST Performance
tions
foMC_GroupSetPosi-
tion_1(
AxesGroup:=
(* AXES_GROUP_REF *),
Execute:=(* BOOL ),
Position:=(* REAL ™),
MC_GroupSetPosition_1 Relative::(* BOOL *) s
MC_Gr- CoordSystem:=
oupSet (*MC_COORD_SYSTEM ™),
Position Done=>(* BOOL "),

Busy=>(* BOOL*),
Active=>(* BOOL ),
CommandAborted=>
(*BOOL*),

Error=>(* BOOL ),
ErrorlD=>

(* MC_ERRORCODE *));
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Pin Name |[Type Description

Axes AXES_GR- |Reference to a group
VAR IN_OUT Group |OUP_REF |of axes

Start the action at
rising edge
Array of coordinates,
incl. positions and
Position |REAL orientations (Means
‘Distance’ if Mode =
VAR_INPUT RELATIVE)
Mode of position
Relative |BooL inputs - RELATIVE
=True, ABSOLUTE
=False (Default)
Reference to the coor-
dinate system used:
ACS, MCS, or PCS
Commanded end posi-
Done |BOOL tions reached for all axes
Busy |BOOL |TheFBisnot finished
Indicates that the FB
Active |BOOL |has control on the

Execute |BOOL

Coord  |MC_COOR-
System |D_SYSTEM

axes group
VAR OUTPUT I Command BOOL Command is aborted
Aborted by another command

Signals that an error
Error  |BOOL has occurred within
the function block

MC_ER-

RORCODE Error identification

ErrorlD

FB Explanation

This function block sets the Position of all axes in a
group without moving the axes. The new coordi-
nates are described in an array. With the coordinate
system input the according coordinate system is
selected. It can be seen as a way of referencing or a
transformation. MC_GroupSetPosition shifts the
position of the addressed coordinate system and
affects the higher level coordinate systems (so if
ACS is selected, MCS and PCS are affected).
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3.4.5.8.5 MC_GroupReset

Instruc-
tions

LD Performance | ST Performance

foMC_GroupReset_1(
AxesGroup:=

(* AXES_GROUP_REF*),
Execute:=(* BOOL ),

fbMC_GroupReset_1

MC_Gro- [ *

UpReset Done—>(* BOOL* ),
Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorD=>

(* MC_ERRORCODE *);

Pin Name [Type Description

Axes  |AXES_GR-|Reference to a grou
VAR IN_OUT Group |OUP_REF |of axes o
Start the action at
rising edge
Reset for axes group
Done |BOOL |and all axes in this
group done.
Busy |[BOOL |TheFBisnot finished
Signals that an error
Error  |BOOL has occurred within
the function block

VAR_INPUT |Execute |BOOL

VAR_OUTPUT

MC_ER-

RORCODE Error identification

ErrorlD

FB Explanation

This function block makes the transition from the
state GroupErrorStop to GroupStandby by resetting
all internal group-related errors - it does not affect
the output of the FB instances. This function block
also resets all axes in this group like MC_Reset.
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3.4.5.8.6 MC_ReadCoordinateTransform

Instruc-
tions

LD Performance

ST Performance

3.4.5.8.7 MC_ReadKinTransform

foMC_ReadCoordinateTransform_1

foMC_ReadCoordina-
teTransform_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Enable:=(* BOOL ),

Instruc-
tions

LD Performance

ST Performance

MC_Gro
upReset

fbMC_ReadKinTransform_1

fbMC_ReadKinTrans-
form_1(

AxesGroup:=

(* AXES_GROUP_REF *),
Enable:=(* BOOL *),
Valid=>(* BOOL *),
Busy=>(* BOOL *),
KinTransform=>

(* MC_KIN_REF ),
Error=>(* BOOL ™),
ErrorlD=>

(* MC_ERRORCODE *));

MC_Gro- Valid=>(* BOOL *),
upReset Busy=>(* BOOL ),
CoordTransform=>
(*MC_COORD_REF *),
Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE *));
Pin Name |Type Description
Axes AXES_GR- | Reference to a grou
VAR INOUTI Group  |oUP_REF |of axes o
Get the actual coordi-
VAR_INPUT |[Enable [BOOL |nate transformation
reference of the axes
, True if valid outputs
valid BOOL are available "
Busy |BOOL  |TheFBis notfinished
Reference to a Coor-
Coord |MC_CO-|dinate Transforma-
VAR_OUTPUT | Transform|ORD_REF |tion. Vendor specific
datatype.
Signals that an error
Error  |BOOL  |has occurred within
the function block
ErrorlD IZAOCI%E(ESE Error identification

FB Explanation

This Function Block reads the coordinate transfor-
mation that is active between the MCS and PCS.
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Pin Name |Type Description
Axes  |AXES_GR-|Reference to a group
VARIN.OUT | Group  |oupP REF |of axes
Get the actual kine-
matic transformation
VAR_INPUT |Enable |BOOL reference of the axes
group continuously
while enabled
. True if valid outputs
valid BOOL are available
Busy |[BOOL  |TheFBisnot finished
Coord_|MC_cO- e Ereee o e e
VAR_OUTPUT | Transform |ORD_REF specific datatype.
Signals that an error
Error |BOOL  |hasoccurred within
the function block
MC_ER- . L
ErrorlD RORCODE Erroridentification

FB Explanation

This Function Block reads the kinematic transfor-
mation that is active between the ACS and MCS.
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3.4.5.8.8 MC_GroupReadError

Ipstruc— LD Performance |ST Performance
tions
fbMC_GroupReadEr-
ror_1(AxesGroup:=(
* AXES_GROUP_REF *),
S p— Enable:=(* BOOL *),
MC_Gro- Valid=>(* BOOL *),
upRead Busy=>(* BOOL ),
Error Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE *),
GroupErrorlD=>
(" WORD *));
Pin Name |[Type Description
VAR IN_OUT Axes  |AXES_GR-|Reference to a

Group |OUP_REF |group of axes
Get the actual kine-
matic transforma-

VAR INPUT|Enable |[BOOL |tion reference of the
axes group continu-

ously while enabled
True if valid outputs

valid — 1BOOL |, vailable
The FB is not fin-
Busy  |BOOL ished

Signals that an error
VAR_OQUTPUT | Error  |BOOL has occurred within
the function block

MC_ER-
ErrorlD RORCODE
Group The value of the

ErrorlD WORD axes group error.

Error identification

FB Explanation

This Function Block describes general axes group
errors not relating to the Function Blocks. This is
an administrative FB, since no movement is gener-
ated.
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3.4.5.8.9 MC_GroupReadStatus

Instruc-
tions

LD Performance

ST Performance

MC_Gro
upRead

Status

fbMC_GroupReadStatus_1

fbMC_GroupReadSta-
tus_1(

AxesGroup:=

(* AXES_GROUP_REF *),
Enable:=(* BOOL *),
Valid=>(* BOOL *),
Busy=>(* BOOL *),
GroupMoving=>(* BOOL ™),
GroupHoming=>(* BOOL ),
GroupErrorStop=>
(*BOOL™),
GroupStandby=>(* BOOL ),
GroupStopping={"BOOL”),
GroupDisabled={"BOOL ),
Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

Pin Name |Type Description
Axes  |AXES_GR-|Reference to a group
VARINOUT! Group  |oUP_REF |of axes
Get the status of the
VAR _INPUT |Enable |BOOL axes group continu-
ously while enabled
) True if valid outputs
Valid  1BOOL  |3re available
Busy |[BOOL  |TheFBisnot finished
Group See group state dia-
Moving BOOL gram
Gro See group state dia-
P TsooL SroUp

vAR_ouTpuT|HOmMINg

gram

Group See group state dia-
ErrorStop BOOL gram
Group See group state dia-
Standby BOOL gram
Group See group state dia-
Stopping BOOL gram
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FB Explanation

This Function Block sets a coordinate transforma-
tion between the MCS and PCS.

3.4.5.8.11 MC_SetkinTransform

Pin Name |Type Description
Group- See group state dia-
Disabled | POO gram
Signals that an error
Error |BOOL has occurred within
the function block
ErrorlD l\RAOCRECE)SE_ Erroridentification

Instruc-
tions

LD Performance

ST Performance

FB Explanation
This Function Block returns the status of an axes
group according to the active Group-FB. This is an
administrative FB, since no movement is generated.

3.4.5.8.10 MC_SetCoordinateTransform

Instruc-
tions

LD Performance

ST Performance

MC_Set
Coordinate
Transform

fBMC_SetCoordinateTransform_1

foMC_SetCoordina-
teTransform_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL *),
CoordTransform:=

(* MC_COORD_REF *),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

fbMC_SetKinTransform_1

fbMC_SetKinTrans-
form_1(

AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL *),

Pin

Name

Type

Description

VAR_IN_OUT

Axes
Group

AXES_GR-|Reference to a group
OUP_REF |of axes

VAR_INPUT

Execute

BOOL

Sets the coordinate
transformation on
rising edge

CoordTr-
ansform

MC_CO- Reference to a Coordi-

ORD_RE

F |nate Transformation.

621

MC_Set- KinTransform:=
kinTrans- (* MC_KIN_REF "),
form Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
Error=>(* BOOL ),
ErrorlD=>
(* MC_ERRORCODE *)):
Pin Name |[Type Description
Axes  |AXES_GR- |Referenceto a group
VARIN_OUT Group |OUP_REF |of axes
Sets the kinematic
Execute |BOOL model transforma-
VAR INPUT tion on rising edge
) Reference to a Kine-
KinTra- IMC_KIN_|matic Model. Vendor
nsform |REF specific datatype.
Transformation is set
Done —1BOOL successfully
Busy |BOOL |TheFBisnot finished
Active  |BOOL !ndicates thatthe FB
VAR OUTPUT is processed
- Signals that an error
Error ~ |BOOL  'has occurred within
the function block
ErrorD II\QAO(I:?EEEE Error identification
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FB Explanation 3.4.5.8.13 MC_RemoveAxisFromGroup
This Function Block sets a kinematic transforma- Instruc-
tion between the ACS and MCS based on the pre- tions

defined kinematic model.

LD Performance | ST Performance

foMC_RemoveAxis-
FromGroup_1(
3.4.5.8.12 MC_UngroupAllAxes AxesGroup:=

| nstru C— fbMC_RemoveAxisFromGroup_1 (* AXES_GROUP_REF *)7
: LD Performance | ST Performance MC_Re-| pwes B | Axis=(* AXIS REF *
tions Movehx. Xis:=( _REF™),
foMC_UngroupAllAxes_1( isFrom Execu_te:f( BOO*L ),
AxesGroup:= Group Done_—>(* BOOL* ),
bMC_UngroupAllAxes_1 (* AXES—G ROUP—REF *)’ Busy:>(* BOOL *),
MC_Set- Execute:=(* BOOL *), Error—>£ BOOL*),
kinTrans- Done=>(* BOOL *), E*”O”D‘> .
form Busy=>(* BOOL *), (* MC_ERRORCODE *));
EESETSLBOOL ) Pin Name Type Description
. . Axes AXES_GR- |Reference to a group
("MC_ERRORCODE *)); VAR IN_OUT|Group |OUP_REF |of axes
Pin Name |Type Description Axis AXIS_REF |Reference toaaxis
Axes  |AXES_GR-|Reference to a group Start the axis remov-
VAR_IN_OUT Group |OUP_REF |of axes VAR_INPUT|Execute |BOOL al process at the

rising edge
AXES_GROUP_REF is
Done |BOOL valid and the axis
removed

Busy  |BOOL The FBis not finished
Signals that an error
Error  |BOOL has occurred within
the function block

Start the process at
therising edge

Done |BOOL  |All axes are removed
Busy  |BOOL  |TheFBisnotfinished
Signals that an error VAR OUTPUT
Error  |BOOL  |has occurred within -
the function block

VAR_INPUT | Execute |BOOL

VAR_OUTPUT

MC_ER- . e
ErrorlD - Error identification MC ER-

RORCODE ErrorlD RORCODE Error code
FB Explanation
This Function Block removes all axes from the FB Explanation
group AxesGroup. This is an administrative FB, This Function Block removes one axis from the
since no movement is generated. The command group AxesGroup. This is an administrative FB,
cannot be buffered. After finalization the state is since no movement is generated. The command
changed to GroupDisabled cannot be buffered. If there is no axis left in the

group, the state changes to GroupDisabled.
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3.4.5.9 Motion Commad
3.4.5.9.1 MC_GroupContinue

Ipstruc— LD Performance | ST Performance
tions
foMC_GroupContinue_1(
AxesGroup:=
(* AXES_GROUP_REF ),
oMC_CrousContue. Execute:=(* BOOL *),
MC_Gro- Done=>(* BOOL *),
upCon- Busy=>(* BOOL ),
tinue CommandAborted=>
(*BOOL ™),
Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE *));
Pin Name |Type Description
VAR IN_OUT Axes AXES_GR- |Reference to a group

Group |OUP_REF |of axes

Start the action at
VAR_INPUT |Execute |\BOOL rising edge

Control transferred
Done  1BOOL |13k to original FB

Busy  |[BOOL  |TheFBis not finished

Com - Command is aborted
mand |BOOL |by another com-
VAR OUTPUT Aborted mand

Signals that an error
Error BOOL has occurred within
the function block

MC_ER-

ErrorlD Erroridentification

RORCODE

FB Explanation

This function block transfers the program back to
the situation atissuing MC_Grouplnterrupt. It uses
internally the data set as stored at issuing
MC_Grouplnterrupt, and at the end (output DONE
set) transfer the control on the group back to the
original FB doing the movement on the axes group,
meaning also that at the originally interrupted FB
the output Busy is still high and Active is set again.
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3.4.5.9.2 MC_GroupDisable

I_nstruc— LD Performance | ST Performance

tions
foMC_GroupDisable_1(
AxesGroup:=

UG, GroupDisabe. 1 (* AXES_GROUP_REF *),

MC_Gro- Execute:=(* BOOL *),

upDis- Done=>(* BOOL *),

able Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE *));

Pin Name |Type Description

VAR IN_OUT Axes AXES_GR- |Reference to a group

Group |OUP_REF |of axes
Start the action at

VAR_INPUT |Execute |BOOL

rising edge
AxesGroup in state
Done  |BOOL  |GroupDisabled
Busy  |BOOL The FB is not finished
VAR_OUTPUT Signals that an error

Error  |BOOL has occurred within
the function block

MC_ER-

RORCODE Error identification

ErrorlD

FB Explanation

This Function Block changes the state for a group
to GroupDisabled, although it is an administrative
FB, since no movement is generated. If the axes are
not standing still while issuing this command, it is
up to the application to take the necessary precau-
tions.
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3.4.5.9.3 MC_GroupEnable

Instruc-
tions

LD Performance

ST Performance

fbMC_GroupEnable_1

foMC_GroupEnable_1(
AxesGroup:=

(* AXES_GROUP_REF *),

Instruc— LD Performance | ST Performance
tions
Deceleration=(* REAL ")
Jerk:=(* REAL ™),
BufferMode:=

BMC_GroupHalt_1

(* MC_BUFFER_MODE *),
Done=>(* BOOL *),

MC_Gro- Execute:=(* BOOL *),
upDis- Done=>(* BOOL *),
able Busy=>(* BOOL *),
Error=>(* BOOL *),
ErrorlD=>
(* MC_ERRORCODE ¥));
Pin Name |Type Description
Axes AXES_GR- |Reference to a group
VARINOUT G oup  |OUP_REF |of axes
Start the action at
VAR_INPUT |Execute |BOOL rising edge
AxesGroup in state
Done  |BOOL  |GroupStandby
Busy  |BOOL The FBis not finished
VAR_OUTPUT Signals that an error
Error  |BOOL has occurred within
the function block
MC_ER- . .
ErrorlD RORCODE Error identification
FB Explanation

This Function Block changes the state for a group
from GroupDisabled to GroupStandby. This is an
administrative FB, since no movement is generated.

3.4.5.9.4 MC_GroupHalt

Instruc-
tions

LD Performance

ST Performance

foMC_GroupHalt_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL *),

MC_Gro- Busy=>(* BOOL *),
upHalt Active=>(* BOOL *),
CommandAborted=>
(* BOOL *),
Error=>(* BOOL *),
ErrorID=>
(* MC_ERRORCODE *));
Pin Name |Type Description
Axes AXES_GR- |Reference to a grou
VARIN_OUT Group |OUP_REF |of axes B
Execute |BOOL i;ang et(;‘geead'on at
Deceler- Value of the deceler-
VARINPUT|ation  |REAL  |ation
Jerk REAL Value of the jerk
Buffer |MC_BUFF-Refer to Buffer
Mode |ER_MODE |Modes
Done |BOOL  |Zerovelocity reached
Busy |BOOL  |TheFBisnotfinished
Indicates that the FB
Active |BOOL has control on the
axes group
Com - Command is aborted
VAR—OUTPUTmand-BOOL by another com-
Aborted mand
Signals that an error
Error  |BOOL  |has occurred within
the function block
ErrorlD EAOCR_CCE)SE_ Error identification
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FB Explanation

This function block commands a controlled motion
stop. It aborts any ongoing function block execu-
tion. AxesGroup is moved to the state “GroupMov-
ing”, until the velocity is zero. With the DONE output
set, the state is transferred to GroupStandby.

« MC_GroupHalt is used to stop the axes group
under normal operation conditions. In non-buff-
ered mode: during deceleration of the axes
group it is possible to set another motion com-
mand, which will abort the MC_GroupHalt and
will be executed immediately.

« If this command is active the next command can
beissued. E.g. a driverless vehicle detects an ob-
stacle and needs to stop. MC_GroupHalt is
issued. Before the standstill is reached the obsta-
cle is removed and the motion can be continued
by setting another motion command, so the
vehicle does not stop.

« The relevant axes stay on the same path which
would have been executed without having issued
MC_GroupHalt.

3.4.5.9.5 MC_GroupStop

Instruc-
tions

LD Performance | ST Performance

foMC_GroupStop_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL ¥),
Deceleration:=(* REAL *),
Jerk:=(* REAL ™),
BufferMode:=

(* MC_BUFFER_MODE ™),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>

(* BOOL ™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

BMC_GroupStop_1

MC_Gro-
upHalt
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Pin Name |Type Description

Axes  |AXES_GR-|Reference to a grou
VAR IN_OUT Group |OUP_REF |of axes o
Start the action at
rising edge
Deceler- Value of the deceler-
VAR_INPUT |ation  |REAL ation
Jerk REAL Value of the jerk
Buffer |MC_BUFF
Mode |ER_MODE
Done |BOOL |Stopforall axesdone.
Busy |[BOOL |TheFBis not finished
Indicates that the FB
Active  |BOOL has control on the
axes group
Command Command is aborted
VAR OUTPUT | Aported (BOOL by another command
Signals that an error
Error  |BOOL  |hasoccurred within
the function block

Execute |[BOOL

Refer to Buffer Modes

MC_ER-

rorcope | Eroridentification

ErrorlD

FB Explanation
This Function Block commands a controlled
motion stop and transfers the axes group to the
state “GroupStopping” . It aborts any ongoing
Function Block execution. While the axes group is
in state GroupStopping, no other FB can perform
any motion on the same axes group. After the axes
group has reached velocity zero, the Done output
is set to TRUE immediately. The axes group
remains in the state “GroupStopping” as long as
Execute is still TRUE or velocity zero is not yet
reached. As soon as “Done” is SET and “Exe-
cute” is FALSE the axes group goes to state
“GroupStandBy” . The command can only be
aborted by MC_GroupDisable.
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3.4.5.9.6 MC_GroupHome

Instruc-
tions

LD Performance

ST Performance

MC_Gro-
upHome

fbMC_GroupHome_1

foMC_GroupHome_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL ¥),
Position:=(* REAL *),
CoordSystem:=
(*MC_COORD_SYSTEM*)
BufferMode:=

(* MC_BUFFER_MODE *),
Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>
(*BOOL ™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

Pin Name |Type Description
Command BOOL Command is aborted
Aborted by another command
Signals that an error
Error BOOL has occurred within
the function block
ErrorlD EAOCRE(EDRE Erroridentification

FB Explanation

This Function Block commands the AxesGroup to
perform the «search home» sequence. The details
of this sequence are manufacturer dependent and
can be set by the axis parameters. The “Posi-
tion” inputis used to set the absolute position
when reference signal is detected. This Function
Bock completes at “GroupStandby” .

3.4.5.9.7 MC_Grouplnterrupt

Instruc-

tions LD Performance

ST Performance

Pin

Name |[Type

Description

VAR_IN_OUT

Axes
Group

AXES_GR-|Reference to a group
OUP_REF |of axes

VAR_INPUT

Execute |BOOL

Start the homing sequ-
ence at therising edge

Position |REAL

Array of coordinates
incl. Positions and
orientations

Coord
System

MC_COOR-
D_SYSTEM system: ACS, MCS, PCS

Reference to the appli-
cable coordinate

Buffer-|MC_BUFF-

BMC_Grouplnterrupt_1

MC_Gro-
uplnter-
rupt

foMC_Grouplnterrupt_1(
AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL *),
Deceleration:=(* REAL™),
Jerk:=(* REAL ™),
Done=>(* BOOL *),
Busy=>(* BOOL *),
CommandAborted=>

(* BOOL ™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *);

Mode |ER_MODE Refer to Buffer Modes
Homing sequence
Done  |BOOL  |ended successfully
VAR OUTPUT |Busy  |BOOL  |The FBis not finished
Indicates that the FB
Active  |BOOL has control on the
axes group
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Pin Name |[Type Description
Axes AXES_GR-|Reference to a group
VAR_IN_OUT Group |OUP_REF |of axes
Start the action at
Execute |BOOL rising edge
VAR_INPUT |Deceler- Value of the deceler-
ation REAL ation
Jerk REAL Value of the jerk
Done |BOOL |Zero velocity reached
Indicates that the FB
Busy BOOL has control on the
axes group
Command Command is aborted
VAR OUTPUT | Ab ot BOOL by another command
Signals that an error
Error BOOL has occurred within
the function block
MC_ ER- . -
ErrorlD RORCODE Erroridentification

FB Explanation

This function block interrupts the on-going motion
and stops the group from moving, however does
not abort the interrupted motion (meaning that at
the interrupted FB the output CommandAborted
will not be Set, Busy is still high and Active is
reset). It stores all relevant track or path informa-
tion internally at the moment it becomes active.

The AxesGroup stays in the original state even if the
velocity zero is reached and the DONE output set.
This FB is coupled to MC_GroupContinue. Issuing
MC_GroupContinue transfers the program back to
the situation atissuing MC_Grouplnterrupt.
Further motion commands may be accepted by
the group.
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3.4.5.9.8 MC_MoveCircularAbsolute

Instruc-
tions

LD Performance

ST Performance

MC_Move
Circular
Absolute

BMC_MoveCircularAbsolute_1

AxesGroup:=

(* AXES_GROUP_REF*),
Execute:=(* BOOL ),
CircMode:=

(* MC_CIRC_MODE *),
AuxPoint:=(* REAL ),
EndPoint:=(* REAL *),
PathChoice:=
(*MC_CIRC_PATHCHOICE ™),
Velocity:=(* REAL ¥),
Acceleration:=(* REAL”),
Deceleration:=(* REAL™),
Jerk=(* REAL™),
CoordSystem:=

(* MC_COORD_SYSTEM*),
BufferMode:=
(*MC_BUFFER_MODE *),
TransitionMode:=
(*MC_TRANSITION_MODE ¥,
TransitionParameter:=
(* REAL™),

Done=>(* BOOL ),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>
(*BOOL*),

Error=>(* BOOL ),
ErrorlD=>

(* MC_ERRORCODE *);

Pin

Name |Type

Description

VAR_IN_OUT

Group

Axes AXES_GR-|Reference to a group
OUP_REF |of axes

Execute |IBOOL

Start the action at
rising edge
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Pin Name |Type Description

Transition Overview of Transi-

Parameter REAL tion Mode
Commanded end

Done |BOOL positions reached for
all axes

Busy  |BOOL  [TheFBis not finished
Indicates that the FB

Active  |BOOL has control on the

Command BOOL Command is aborted

Aborted by another command
Signals that an error

Error BOOL |has occurred within
the function block

MC ER- . L
ErrorlD RORCODE Erroridentification

FB Explanation
This function block commands an interpolated cir-
cular movement on an axes group from the actual
position of the TCP. The end point as well as the
auxiliary point (meaning depending on applied
mode, see below) are defined absolutely in the
specified coordinate system.

3.4.5.9.9 MC_MoveCircularRelative

Instruc-
tions

LD Performance

ST Performance

Pin Name |Type Description
Specifies the mean-
Circ-MC_CIR- |ing of the input sig-
Mode |C_MODE |nals 'AuxPoint' and
'CircDirection'
Array [1..N] of abso-
lute positions for
) each dimension in
AUPOINtREAL  Ithe coordinate
system specified by
the input signal
Array [1..N] of abso-
lute positions for
, each dimension in
EndPoint REAL  |the coordinate
system specified by
the input signal
Path MC_CIRC_|Choice of path:
Choice |PATH- CLOCKWISE or COUN-
CHOICE | TERCLOCKWISE
VAR_INPUT . -
Maximum Velocity
for the path for the
coordinate system in
Velocity |REAL which the path is de-
fined. Always posi-
tive. Not necessarily
reached
A;celer— REAL Maximum accelera-
ation tion.
Deceler- Maximum decelera-
ation REAL tion
Jerk REAL Maximum jerk
MC_CO-|Reference to the ap-
Coord ORD_SYS-|plicable coordinate
SYSEM ren” lsystem:ACS, MCS, PCS
Defines the chrono-
Buffer |MC BUFF-|logical sequence of
Mode |ER MODE |the FB relative to the
- previous block.
Transi-|MC_TRANSI- Overview of Transi-
tionMode |TION_MODE |tion Mode
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fboMC_MoveCircular
Relative_1(
AxesGroup:=(
AXES_GROUP_REF *),
Execute:=(* BOOL ),
CircMode:=

(* MC_CIRC_MODE *),
AuxPoint:=(* REAL *),
EndPoint:=(* REAL ),
PathChoice:=
(*MC_CIRC_PATHCHOICE®),

*
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INStUC-) b performance | ST Performance Pin Name |Type Description
tions Array [1..N] of abso-
Velocity:=(* REAL ™), Iuteh %Qsitions fqr
Acceleration:=(* REAL™), EndPoint |REAL each dimension in
Deceleration: =" REAL"), the coordinate
i « system specified by
Jerk:=(* REAL ™), . :
CoordSystem:= the input signal
. . \ MC_CIRC_|Choice of path:
(*MC_COORD_SYSTEM”), Eﬁth P AT H -|CLOCKWISE or COUN-
s pocrmnan | BUfTETMOdE= ) O |CHOICE | TERCLOCKWISE
v ("MC_BUFFER_MODE "), Maximum Velocity
MC_Mov- TransMonMode:: ) for th_e path for th.e
eCircular (*MC_TRANSITION_MODE "), coordinate system in
Relati TransitionParameter:= Velocity |REAL which the path is de-
clatve (" REAL™), fined. Always posi-
Done=>(* BOOL *), tive. Not necessarily
Busy=>(* BOOL "), VAR_INPUT reached
Active=>(* BOOL *), Acceler-lpe, | [Maximum accelera-
CommandAborted=> ?)tleir;ler Jlt\l/lon" e
*BOOL * : - aximum decelera-
(Error=>(* )E,%OOL ") ation A ion
ErrorlD=> ’ Jerk  |REAL  |Maximum jerk
. B} . MC_CO-|Reference to the ap-
(" MC_ERRORCODE ")) Coord ORD_SYS-|plicable coordinate

SyStem I 7M |system:ACS, MCS, PCS

Pin Name |Type Description Defines the chrono-
VAR IN_OUT éxes gﬁElf-RGER; Rfeference toagroup Buffer |MC_BUFF-|logical sequence of
roup _REF |of axes . . Mode |ER MODE |the FBrelative to the
Execute |BOOL Start td e action at previous block.

nsing €age Transi-|MC_TRANS-|Overview of Transi-

. Specifies the mean- tionMode|TION_MODE |tion Mode
Circ-MCCR-ling of the input sig- Transition Overview of Transi-

Mode |C_MODE |nals 'AuxPoint" and Parameter|\EAL |tion Mode

'CircDirection'

Array [l..l\.l].ofabso— Done |BOOL  |positionsreached for
lute positions for

each dimension in all axes
AuxPoint REAL the coordinate VAR _OUTPUT Busy  [BOOL  |TheFBisnot finished

Indicates that the FB
Active  [BOOL has control on the
axes group

Commanded end

system specified by
the input signal
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Pin Name |Type Description
Command BOOL Command is aborted
Aborted by another command
Signals that an error
Error BOOL has occurred within
the function block
ErrorlD l\R/IOCREg[E{E Erroridentification

FB Explanation

This function block commands an interpolated cir-
cular movement on an axes group from the actual
position of the TCP. The end point as well as the
auxiliary point (meaning depending on applied
mode, see below) are defined in the specified co-
ordinate system relatively to the starting point

3.4.5.9.10 MC_MoveDirectAbsolute

Instruc-
tions

LD Performance

ST Performance

MC_Move
Direct

Absolute| ]

foMC_MoveDirectAbsolute_1

fbMC_MoveDirectAbso-
lute_1(

AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL ¥),
Position:=(* REAL *),
CoordSystem:=

(* MC_COORD_SYSTEM *),
BufferMode:=
(*MC_BUFFER_MODE*),
TransitionMode:=

| *MC_TRANSITION_MODE*,

TransitionParameter:=
(* REAL*),

Done=>(* BOOL *),
Busy=>(* BOOL *),
Active=>(* BOOL *),
CommandAborted=>
(*BOOL™),

Error=>(* BOOL *),
ErrorlD=>

(* MC_ERRORCODE *));

Pin Name |Type Description
Axes AXES_GR-|Reference to a group
VARIN_OUT Group |OUP_REF |of axes
Execute |BOOL ﬁgﬁfgt etg‘geea‘:t'on at
Array [1..N] of end posi-
N tion for each dimen-
Position |IREAL  |sion in the specified
coordinate system.
M C_CO-|Reference to the appli-
gosc::;dm ORD_SYS-lcable coordinate
VAR_INPUT y TEM system: ACS, MCS, PCS
Defines the chrono-
Buffer |MC_BUFF-|logical sequence of
Mode |ER_MODE |the FB relative to the
previous block.
Transi- E/:%_OT,\TAN Overview of Transi-
tIOI’lMOde MODE - tion Mode
Transition Overview of Transi-
Parameter REAL tion Mode
Commanded end
Done |BOOL |positions reached for
all axes
Busy  |BOOL |TheFBisnotfinished
Indicates that the FB
Active |BOOL |has control on the
axes group
VAR OUTPUT Command is aborted
Command g |by another com-
Aborted mand
Signals that an error
Error BOOL |has occurred within
the function block
MC_ER- ) I
ErrorlD RORCODE Error identification

639

FB Explanation
This function block commands a movement of an
axes group to the specified absolute position in the
specified coordinate system without taking care of
how (on which path) the target position is reached.
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3.4.5.9.11 MC_MoveDirectRelative Pin Name [Type Description
_ Defines the chrono-
J[ir:)sntsruc LD Performance | ST Performance Buffer  |MC_BUFF-||ogical sequence of
foMC_MoveDirectRela- Mode ER_MODE [the FBrelativetothe
tive_1( previous block.
- - IMC_TRAN . .
AxesGroup:= Transi- SITION C_)verwevv of Transi-
(* AXES_GROUP_REF *), tionMode MODE _ |tion Mode
Execute:=(* BOOL *), Transition Overview of Transi-
Distance:=(* REAL *), Parameter REAL tion Mode
CoordSystem:= Commanded end
(* MC_COORD_SYSTEM ), Done BOOL |positions reached for
BufferMode:= all axes
[r—— (* MC_BUFFER_MODE *), Busy BOOL |TheFBis not finished
M'C_Move TransitionMode:= Indicates that the FB
Dlrec.t - | (*MC_TRANSITION_MODE* Active  |BOOL |has control on the
Relative TransitionParameter:= VAR OUTPUT axes group
(* REAL ™), - Command BOOL Command is aborted
Done=>(* BOOL *), Aborted by another command
Busy=>(* BOOL ), Signals that an error
Active=>(* BOOL ™), Error BOOL |has occgrred within
the function block
CommandAborted=> MC ER-
(*BOOL ™), ErrorlD RORCODE | EMMor identification
Error=>(* BOOL *),
ErrorlD=> FB Explanation
(* MC_ERRORCODE *)); This function block commands a movement of an
axes group to a relative position without taking care
Pin Name [Type Description of how (on which path) the target position is reached.
Axes AXES_GR-|Reference to a group Start position is the actual position of the TCP.
VAR_IN_OUT Group  |OUP_REF |of axes
Start the action at .
Execute |BOOL rising edge 3.4.5.9.12 MC_MovelinearAbsolute
Array [1..N] of end posi- lfnstruc— LD Performance | ST Performance
Distance [REAL  |tioN for each dimen- o :
VAR_INPUT sion in the specified fbMC_MovelinearAbso-
coordinate system. lute_1(
MC_CO-|Reference to the ap- AxesGroup:=
Coord  |npp sys-{plicable coordinate (* AXES_GROUP_REF *),
System TEM system: ACS, MCS, PCS Execute:=(* BOOL ),
Position:=(* REAL ),
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INStrUC-!) b performance | ST Performance Pin Name |Type Des;ription
tions Deceler- Maximum decelera-
Velocity:=(* REAL *), aton |REAL  ltion, Always positive.
Acceleration:=(* REAL *), Maximum jerk.
Deceleration:=(* REAL *), Jerk REAL Always positive.
Jerk=(* REAL ™), Coord |[MC_CO- Reference to the ap-
CoordSystem:= System ORD_SYS-|plicable coordinate
(*MC_COORD_SYSTEM *), TEM system: ACS, MCS, PCS
BufferMode:= Defines the chrono-
(* MC_BUFFER_MODE *), Buffer |MC_BUFF-|logical sequence of
TransitionMode:= Mode |ER_MODE |the FB relative to the
MC_Move | (* MC_TRANSITION_- previous block.

. MODE ), .~ IMC_TRA- . .
Linear TransitionParameter:= Transi-NsTioN Qverwew of Transi-
Absolute| - ' (* REAL %), ' tionMode |\yopg _ [tion Mode

Done=>(* BOOL *) Transition Overview of Transi-
’ REAL .
Busy=>(* BOOL *), Parameter tion Mode
Active=>(* BOOL *), Commanded end
CommandAborted=> Done  |BOOL |positions reached for
(* BOOL ), all axes. .
Error=>(* BOOL *) Busy  |[BOOL |TheFBis not finished
ErrorlD=> Indicates that the FB
(* MC_ERRORCODE *)); Active |BOOL |has control on the
- | VAR_OQUTPUT oxes group.
Pin Name |Type  |Description - Command Command is aborted
VAR IN ouT/ €S |AXES_GR-|Reference to a group Aborted |2O0L by another com-
NOUT|Group  |oUP_REF|of axes ?andl i
Start the action at Ignals that an error
Execute |BOOL rising edge Error  |BOOL  |has occurred within
absolute end posi- the function block
tions for each dimen- MC_ER- identificati
Position |REAL sion in thespecified ErrorlD RORCODE Error identification
coordinate system. FB Explanation
VARINPUT Maximum Velocity This function block commands an interpolated
’Euh/S] for thedpgth ftor linear movement on an axes group from the actual
e coordinate it tion
Velocity |REAL ) , position of the TCP to an absolute position in the
/ system in which the specified coordinate system.
path is defined.
Acceler- REAL Maximum accelera-
ation tion. Always positive.
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3.4.5.9.13 MC_MovelinearRelative

Instruc-
tions

LD Performance

ST Performance

MC_Move| -
Linear
Relative

foMC_MoveLinearRelative_1

fbMC_MovelLinearRela-
tive_1(

AxesGroup:=

(* AXES_GROUP_REF *),
Execute:=(* BOOL *),
Distance:=(* REAL *),
Velocity:=(* REAL ),
Acceleration:=(* REAL™),
Deceleration:=(* REAL”),
Jerk=(* REAL ™),
CoordSystem:=

(* MC_COORD_SYSTEM *),

- | BufferMode:=
- | (*MC_BUFFER_MODE *),

TransitionMode:=

(* MC_TRANSITION_MODE*),
TransitionParameter :=
(* REAL *),

Done => (* BOOL ),
Busy => (* BOOL *),
Active => (* BOOL *),
CommandAborted =>
(*BOOL ™),

Error=>(* BOOL *),
ErrorlD =>

(* MC_ERRORCODE %));

Pin Name |Type Description

Axes AXES_GR- |Reference to a group
VAR INOUT! Group OUP_REF |of axes

Execute |BOOL Start the action at

rising edge

Distance |REAL

relative distances for
each dimension in
the specified coordi-
nate system.
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Pin Name |Type Description
Maximum Velocity
[u/s] for the path for
Velocity [REAL  |the coordinate
system in which the
path is defined.
Acceler- Maximum accelera-
ation  |REAL  [tion. Always positive.
Deceler- Maximum decelera-
ation REAL tion. Always positive.
Jerk REAL Xllaximu.nj jerk.
ways positive.
VAR_INPUT
Coord |IMC_CO- Re_ference to th.e ap-
System ORD_SYS-|plicable coordinate
TEM system: ACS, MCS, PCS
Defines the chrono-
Buffer-MC_BUFF-|logical sequence of
Mode  |ER_MODE|the FB relative to the
previous block.
Transition MC_TRAN Overview of Transi-
Mode SITION_ tion Mode
MODE
Transition REAL Overview of Transi-
Parameter tion Mode
Commanded end
Done |BOOL |positions reached for
all axes
Busy BOOL  |TheFBis not finished
Indicates that the FB
Active  |BOOL has control on the
axes group
VAR_OUTPUT Command is aborted
Command| gy by another com-
Aborted mand
Signals that an error
Error BOOL has occurred within
the function block
ErrorlD hRAOCREgDRE_ Error identification
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FB Explanation
This function block commands an interpolated

ECATDCSTATE

, Name Type|Description

lmegr.move;mhent on an axes group from .the actuhal Ifthe master clock is synchro-
posr'u'on oft QTCP to a relative position in the nous with that of the slaves and
specified coordinate system. ECAT DC. after START_TIME has passed,

MC_GroupContinue STATE_COM-|3  |the management goes into this

MC_GroupDisable PENSATING state, which means that the
MC_GroupEnable Master is constantly tracking the
N G Halt clocks of the net

—oroupria If for any reason the master fails
MC_GroupStop ECAT STATE to follow the network clock, then

MC_GroupHome _NOT_SYN-|4  |management goes into this state

MC_Groupinterrupt CHRONIZED and all the slaves involved go to
MC_MoveCircularAbsolute the SAFE_OP state
MC_MoveCircularRelative ECATERROR
MC_MoveDirectAbsolute Name Type |Description
MC_MoveDirectRelative ECAT_ERROR_KE00000_

: 0 No errors
MC_MoveLinearAbsolute ERROR_OK

ECAT_ERROR_KE10000_
FRAME_CORRUPTED
ECAT_ERROR_KE10001_

MASTER_NETWORK_|10001
CHECK
ECAT_ERROR_KE10002_
FRAME_CORRUPT-|{10002
ED_WCK
ECAT_ERROR_KE10003_
REGISTER_ACCESS

MC_MovelinearRelative

10000| Corrupted frame

Master found network
3.5 EtherCAT check error
3.5.1 Definitions

This definition folder contains the definitions used by
the EtherCAT library, including enums and structures.

Corrupted frame, error
in Wkc

3.5.1.1 Enumerations 10003| Register access failed

ECATDCSTATE ECAT_ERROR_KE10004_ Slave not found for
Name Type|Description SLAVE_NOT_FOUND 10004, 2 able
ECAT_DC- The master clock is completely ECAT_ERROR_KE10005_ , L
STATE IDLE |°  |independent from the slaves CONFIG_FILE_NOT_|10005 E)ngurat'on file not
ECAT_DC- The master is making prelimi- FOUND
STATE_SYN-|1 nary measurements to synchro- ECAT_ERROR_KE10006_ Configuration file
CHRONIZING nize with the slaves CONFIG_FILE_PARSE 10006 parsing error
ECAT_DC- After the master has synced with ECAT_ERROR_KE10007_ 10007 Failed to get SDO
STATE_WAIT ) the slaves, you have to wait for SDO_RESPONSE response
ING_START_ the START_TIME, which is the first ECAT_ERROR_KE10008_
TIME time the slaves implement I/0 INTERNAL 10008, Internal error
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ECATERROR

Name

Type

Description

ECATERROR

ECAT_ERROR_KE10009_
SDO_INTERNAL

10009

SDO internal error

Name

Type

Description

ECAT_ERROR_KE10010_

ECAT_ERROR_KE10025_
EOE_MISS_PREVF

10025

EOE: previous frag-
ment missing

ECAT_ERROR_KE10026_
EOE_FRAGMENT_LEN

10026

EOE: fragment exceeds
maximum length

SDO_WRITE 10010|SDO Write error
ECAT_ERROR_KE10011_ _
SDO_WRITE 10011|SDO Write error

ECAT_ERROR_KE10027_
EOE_UNKNOWN

10027

EOE: unknown frame

ECAT_ERROR_KE10012_
SDO_RESPONSE

10012

Failed to get SDO
response

ECAT_ERROR_KE10028_
EOE_CHANGE_STATE

10028

EOE: failed to change
state

ECAT_ERROR_KE10013_
PDO_RX_MAPPING

10013

RXPDO mapping error

ECAT_ERROR_KE10014_
PDO_TX_MAPPING

10014

TXPDO mapping error

ECAT_ERROR_KE10029_
FOE_TIMEOUT

10029

FOE: timeout

ECAT_ERROR_KE10015_
PDO_RX_MAPPING_CNT

10015

RX PDO mapping
error setting mapped
object count

ECAT_ERROR_KE10030_
FOE_TIMEOUT

10030

FOE: timeout

ECAT_ERROR_KE10031_
FOE_SEQUENCE

10031

FOE: sequence error

ECAT_ERROR_KE10016_
PDO_TX_MAPPING_CNT

10016

TX PDO mapping
error setting mapped
object count

ECAT_ERROR_KE10032_
FOE_GENERAL

10032

FOE: general error

ECAT_ERROR_KE10017_
PDO_ASSIGN_SMANAG

10017

Failed to assign Syn-
cManager to PDO

ECAT_ERROR_KE10033_
FOE_OPCODE

10033

FOE: invalid opCode

ECAT_ERROR_KE10018_
PDO_CNT_SMANAG

10018

Failed to set Sync-
Manager mapped
PDO count

ECAT_ERROR_KE10034_
FOE_TIMEOUT

10034

FOE: timeout

ECAT_ERROR_KE10035_
INTERNAL

10035

Internal error

ECAT_ERROR_KE10019_
SDO_WRITE

10019

SDO Write error

ECAT_ERROR_KE10036_
SSC

10036

SSC write error

ECAT_ERROR_KE10020_
SLAVE_STATE_CHANGE

10020

Slave failed to change
state

ECAT_ERROR_KE10037_
MAILBOX_REPLY

10037

Mailbox error reply
during polling

ECAT_ERROR_KE10021_
EOE_VIRTUAL_MAC

10021

EOE: VirtualMAC not
assigned

ECAT_ERROR_KE10038_
MAILBOX_UNKNOWN

10038

Mailbox unknown
protocol

ECAT_ERROR_KE10022_
EOE_INITCMD

10022

EOE: InitCmd failed

ECAT_ERROR_KE10039_
MAC

10039

Error retrieving net-
work mac address

ECAT_ERROR_KE10023_
EOE_IP_MAC

10023

EOE: error setting IP
and MAC

ECAT_ERROR_KE10040_
JOIN_MULTICAST

10040

Error joining multi-
cast address

ECAT_ERROR_KE10024_
EOE_PARAMS

10024

EOE: error setting
params

ECAT_ERROR_KE10041_
NET_IFACE

10041

Error opening net-
work interface
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ECAT_ERROR_KE10042_
NET_GLB_STAT

10042

Global network status not
found inany cyclicframe
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ECATERROR

ECATERROR
Name Type | Description
ECAT_ERROR _KE10043_ Master initCmd vali-
MASTER_INITCMD 10043 4ation failed

ECAT_ERROR_KE10044_
MASTER_ACYCLIC

10044

Master received a
wrong acyclic frame

Name Type | Description
The network has NOT
ECAT_ERROR_KE10058_ 10058|been synchronized

NET_SYNC_ACYCLIC

after # acyclic frames

ECAT_ERROR_KE10045_
REGISTER_ACCESS

10045

Register access failed

ECAT_ERROR_KE10059_
REGISTER_ACCESS

10059

Register access failed

ECAT_ERROR_KE10046_
MASTER_WKC

10046

Master detected a Wkc mis-
match for the SyncUnit

ECAT_ERROR_KE10060_
MASTER_CLOCK_64

10060

Master detected an
error while reading
64bit clock acyclically

ECAT_ERROR_KE10047_
MASTER_PROP_DELAY

10047

Master couldn't calcu-
late propagation delays

properly

ECAT_ERROR_KE10061_
RESET_COUNT

10061

Reset procedure failed

ECAT_ERROR_KE10048_
REGISTER_ACCESS

10048

Register access failed

ECAT_ERROR_KE10062_
MASTER_INITCMD

10062

Master initCmd: failed
to change state

ECAT_ERROR_KE10049_
MASTER_DC_DELAY

10049

Master delay calcula-
tion for Distributed
Clock failed: wrong
net configuration

ECAT_ERROR_KE10063_
MASTER_SLAVES_COUNT

10063

Master detected wrong
number of slaves

ECAT_ERROR_KE10064_
SLAVE_PARENT

10064

Cannot find slave
parent

ECAT_ERROR_KE10050_
MASTER_PROP_DELAYS

10050

Master detected a
propagation delay cal-
culation error for slave

ECAT_ERROR_KE10065_
SLAVE_PORT

10065

Slave port not opened
but required as previ-
ous port from slave

ECAT_ERROR_KE10051_
MASTER_PROP_DELAYS

10051

Master detected a
propagation delay cal-
culation error for slave

ECAT_ERROR_KE10067_
MASTER_INITCMD

10067

Master initCmd vali-
dation failed

ECAT_ERROR_KE10052_
MASTER_PROP_DELAYS

10052

Master detected a
propagation delay cal-
culation error for slave

ECAT_ERROR_KE10068_
MASTER_INITCMD

10068

Master initCmd vali-
dation failed

ECAT_ERROR_KE10069_
SLAVE_MISSING

10069

Slave missing

ECAT_ERROR_KE10053_
REGISTER_ACCESS

10053

Register access failed

ECAT_ERROR_KE10070_
FILE_TRANF_ACCESS

10070

File transfer access
error

ECAT_ERROR_KE10054_
REGISTER_ACCESS

10054

Register access failed

ECAT_ERROR_KE10071_
INTERNAL

10071

Internal error

ECAT_ERROR_KE10055_
REGISTER_ACCESS

10055

Register access failed

ECAT_ERROR_KE10072_
SLAVE_MISSING_ERROR

10072

Slave comes back from
missing with an error

ECAT_ERROR_KE10056_
REGISTER_ACCESS

10056

Register access failed

ECAT_ERROR_KE10057_
REGISTER_ACCESS

10057

Register access failed

ECAT_ERROR_KE10073_
SLAVE_LEN

10073

Slave requires a wrong
length read command
for the mailbox
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ECAT_ERROR_KE10074_
SLAVE_RESET

10074

Slave reset failed
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ECATERROR

ECATEVENTID

Name

Type

Description

Name

Type

Description

ECAT_ERROR_KE10075_
SLAVE_DC

10075

Slave has been con-
figured to use DC but
doesn't support DC

ECAT_EVENT_NET-
WORKRECOVERY

()]

Network restarted, to
recover from a very criti-
cal error

ECAT_ERROR_KE10077_
INTERNAL

10077

Internal error

ECAT_ERROR_KE10078_
INTERNAL

10078

Internal error

ECAT_EVENT_NET-
WORKRESYNC

(@]

Signaled when all the
slaves are ready to enter
in operational state

ECAT_ERROR_KE10079_
INTERNAL

10079

Internal error

ECAT_EVENT_SLA-
VERESYNC

-

Signaled when a slave is
ready to enter in opera-
tional state

ECAT_ERROR_KE10080_
INTERNAL

10080

Internal error

ECATINITERRORCODE

ECAT_ERROR_KE10081_

Acyclic frame has not

Name

Type

Description

ECAT_INITERR_OK

0

No error

ACYCLIC 10081 |peen received yet
ECAT_ERROR_KE10082 .
SLAVE_COUNT 10082 | Slave count mismatch

ECAT_INITERR_DISABLED

500

EtherCAT is disabled

ECAT_INITERR_SYS

501

Internal system error

ECAT_ERROR_KE10083_
EOE_OVER_EOE

10083

Error sending EoE
packet through EoE
service for slave

ECAT_INITERR_XML

502

Errorin the XML parsing
phase

ECAT_INITERR_EMPTY-
CFG

503

Empty configuration
file

ECAT_ERROR_KE10084_
MASTER_DC_SYNCM

10084

Master uses DC but
SyncMaster not found

ECAT_INITERR_OUTOF-
MEMORY

504

Memory exhausted

ECAT_ERROR_KE10085_
INTERNAL

10085

Internal error

ECAT_INITERR_FILE

505

lO errorin reading

ECAT_INITERR_NO_CONFIG

506

Config node not present

ECAT_ERROR_KE19999_
INTERNAL

19999

Internal error

ECAT_INITERR_NO_EN-
INAME

507

No ENI name

ECATEVENTID

ECAT_INITERR_NO_DBTYPE

508

No datablock type

ECAT_INITERR_NO_DBNUM

509

No datablock index

ECAT_INITERR_NO_DBOFF

510

No datablock offset

ECAT_INITERR_NO_BITLEN

511

Missing length in bits

ECAT_INITERR_NO_DB-
BYTEOFF

512

Missing byte offset

ECAT_INITERR_DB-
MAPDBTYPEINV

513

Invalid |/O mapping

Name Type|Description
ECAT_EVENT_NONE |0 NO Event

Error from a slave or from
ECAT_EVENT_ERROR|1 the master
ECAT_EVENT_EMER- ) Emergency event from a
GENCY CoE slave
ECAT_EVENT_NODE 3 Signaled when a slave
STATUSCHANGED changes its state

Signaled when the
ECAT EVENT DC- master changes its state
STATUSCHANGED 4 lwhile tracking the Dis-

tributed Clock

ECAT_INITERR_ENIVAR-
INV

514

Configured variable
doesn't match with ENI
fileMax number of vari-
ables exceededDistribut-
ed clock is not support-
edErrorinarray length
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ECATINITERRORCODE ECATEMCYEVENT
Name Type|Description Name  |Type Description
ECAT_INITERR_TOOMA- 515 Configuration file cor- tid |SINT This value is fixed: 2, corre-
NYVARIABLES rupted event_ sponding to EMERGENCY
ECAT_INITERR_DC_UN- 516 Configuration check for H Master channel, for multi-mas-
SUPPORTED ethernet interface faile ecat_chn | USINT ter devices
ECAT_INITERR_WRON- Physical address of the slave
GARRAYLEN 517 |Noerror node UINT that signaled the event
ECAT_INITERR_CON- g emcyCode |UINT CoE Emergency Code
18 |EtherCAT is disabled
FIG_CORRUPTED o1 emcyReg |USINT CoE Emergency Register
ECAT_INITERR_WRONG_ 519 |Internal syst ARRAY[0..4]
INTF_CHECK nternat system error emcyData OF USINT Emergency Data
ECATSTATE ECATERROREVENT
Name Type|Description Name Type Description
ECAT_STATE_UN- . Its value is fixed: 1, correspond-
KNOWN 0 Unknown State event_id |SINT ing to ERROR
ECAT_STATE_INIT 1 Init State Master channel, for multi-mas-
PreOperational State- ter devicesThe slave's physical
ECAT_STATE PREOP 2 155t State ecat chn |ygNT  |@ddress that signaled the
ECAT_STATE_BOOT |3 SafeOperational State event. Ifthe error is an error
ECAT_STATE_SAFEOP|4  |Operational State from the master, this field
ECAT_STATE_OP 8 Stopped State assumes the value 0
ECAT STATE STOPP node UINT Error Code
D - 254 |Fatal State errorCode |ECATERROR | Error specific code parameters
ECAT_STATE_FATAL [255 |Unknown State iP1 DINT Error specific code parameters
iP2 DINT Error specific code parameters
. Its value is fixed: 1, correspond-
3.5.1.2 Structures iP3 DINT ing to ERROR
ECATDCSTATUSEVENT
Name |Type |Description ECATMASTERSTATUS
A lont 1t value is fixed: 4 correspond- Name Type  |Description
event_id |S ing to DCSTATUSCHANGED Last error code in the initial-
Master channel, for multi-master ization phase of the master
ecat_chn|USINT | 420t o errorcode INT- | ¢tack (see ECATINITER-
from  |USINT/|Previous State RORCODE enum)
to USINT | Actual State ecat_enable BOOL  |EtherCAT stack enabled
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ECATMASTERSTATUS

Name Type |Description
network_ o .
starting BOOL |EtherCAT Network is still starting
qum_frame_ ULINT | Total frames sent
num_frame_ I
tx_cyclic ULINT |Periodic frames sent
num_frame_ o
tx_acyclic ULINT |Non-periodic frames sent
pxum_frame_ ULINT | Total frames received
num_frame_ o .
rx_cyclic ULINT | Periodic frames received
num_frame_ o '
rx_acyclic ULINT | Non-periodic frames received
num_frame._ ULINT | Total frames lost
lost
num_frame_ .y
lost_cyclic ULINT |Periodic frames lost
num_frame_ o
lost_acyclic ULINT |Non-periodic frames lost
ECATNETWORKRECOVERYEVENT
Name  |Type |Description
tid |SINT Its value is fixed: 8 which corre-
event sponds to NETWORKRECOVERY
Master channel, for multi-master
ecat_chn |USINT devices
ECATNODESTATUSEVENT
Name |Type |Description
event id [SINT Its value is fixed: 3, correspond-

ing to NODESTATUSCHANGED

ecat_chn|USINT

Master channel, for multi-master
devices

ECATMASTERSTATUS
Name Type | Description
Data exchange enabled: when a
valid mapping has been made
data ex- between the exchanged objects
ch enable |BOOL |and the associated PLC vars. This is
- optional, the network can even go
into operational mode without
configuring the objects
Channel number, for systems with
chn USINT more than one EtherCAyT network
eni_ok BOOL |ENIread and parsed succesfully
XML with additional configuration
xml_ok |BOOL read and parsed succesfull%
init_ok BOOL |Init of the stack completed succesfully
num_slaves|UINT | Number of defined slaves
dc_sync_ UINT Distributed Clock Sync Master's
master Physical Address
net_stat Eg /IXA\TTE Current network state
target.  |ECAT-|Statethat the master set for all the slaves,
net_stat |STATE |regardless of they reached it or not
Master sync state with sync master
ECAT- (only if DC is used). Master must be
destat D C i 3:cOMPENSATING before slaves
STATE| can reach SAFEOP/OP states
use_dc  |BOOL |DCisinuseand setforatleast oneslave
EtherCAT stack gives the clock to
whole system including PLC. Import-
. ant to detect failure in the first slave,
drivesClock | BOOL because in that case the EtherCAT
stack may lose packets and synchro-
nization with the network
num slav- Number of slaves correctly con-
es_cfg UINT figured by init commands
num_pdo_tx|UDINT | Number of transmit PDOs
num_pdo_nx|UDINT | Number of receive PDOs
EtherCAT Network is running with
network ok BOOL | N2 errors: all the slaves reach the

OP state. In case of any error will
switch to false

The slave's physical address that

node UINT signaled the event
from UINT |Previous State
to UINT |Actual State
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ECATRESYNCINFO

ECATSLAVESTATUS

Name Type |Description
Its value can be 6 or 7: depend-
event id |SINT ing respectively of which is ready

to enter in operational state:
network/master or a slave

ecat_chn |USINT

Master channel, for multi-master
devices

node

UINT

Theslave's physical address that
signaled the event

TRUE if it isa NETWORKRESYNC

is_master \BOOL |event, FALSE if it is a SLAVERE-

SYNC event

FALSE if there is an error inhibit-

ready_to_ BOOL |ing the slave to goes in opera-

start tional state
ECATSLAVEMONITOR
Name Type | Description
idx_request- UINT Writable field to select the
ed slave to monitor
If the value in idx_requested is
valid, this field will assume the
same value, and the relative
idx_actual |UINT |status structure is monitored;
otherwise if idx_requested is
not valid, will assume the
value 65535
ECAT- .
status SLAVE- Actgallstate of slave of idx-
STATUS|-3<tUd
ECATSLAVESTATUS
Name Type | Description
Configured: slave has received
cfg BOOL |31l the init commands
Present and physically con-
connected |BOOL nected
Physical address, assigned
address UINT |by default from master or
configured by user
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Name Type | Description
state ETCAATE Current state of the slave
error_cnt  |UDINT | Number of errors detected
Vendor ID; valid only if Check
vendor_id |UDINT |VendorID or Always read identi-
fication information is enabled
Product code; valid only if
product_ UDINT Check ProductCode or Always
code read identification informa-
tion is enabled
Revision Number; valid only if
revision_ UDINT Check RevisionNo or Always
number read identification informa-
tion is enabled
Serial Number; valid only if
serial_num- UDINT pheck $eria.INo.orAlways. rea.d
ber identification information is
enabled
;;S{ESJ_ UINT | Last Emergency Code
lastEmer- )
gencyReg USINT | Last Emergency Register
lastEmer- ARRAY
[0..4] OF| Emergency Data
gencyData USINT
index UINT | Position in network
STRING
name (32] Name
lastErrorCode |UINT | Last Error Code
lastErrorReg |USINT | Last Error Register
lastErrorDa- ARRAY o
ta [0..4] OF| Error specific Data
USINT
AlStatuscode [UINT | AlStatusCode register
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3.5.2 Master control functions

This folder contains the control functions for the
main station, including stopping, starting, and
resetting the main station.

3.5.2.1 sysECAT_Recovery

Recover EtherCAT Network.This is a non blocking
function which could be called in any task.. But
this function cannot be called recursively, other-
wise abnormal behavior may occur.

Pin Type Name Type Description
VAR_INPUT dummy |UINT Dummy
Result Type Description

BOOL TRUE:Succeed FALSE:Failed

3.5.2.2 sysECAT_StartMaster
Starts a stopped EtherCAT master.

This is a non blocking function which could be
called in any task.

Pin Type Name Type Description
VAR_INPUT dummy  |UINT Dummy
Result Type Description

BOOL TRUE:Succeed FALSE:Failed

3.5.2.3 sysECAT_StopMaster
Stops a running EtherCAT master.

This is a non blocking function which could be
called in any task.

Pin Type Name Type Description

VAR_INPUT dummy |UINT Dummy

Result Type Description

BOOL TRUE:Succeed FALSE:Failed
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3.5.3 Master diagnostic functions

3.5.3.1 sysECAT_GetSlaveCfgByAddress

This function returns the field 'cfg' of the ECAT-
SLAVESTATUS structure for the slave selected by
its physical address.

This is a non blocking function which could be
called in any task.

Pin Type |[Name |Type |Description
VAR_INPUT |address |UINT |Slave Physical Address

Result Type Description
BOOL TRUE:Succeed FALSE:Failed

3.5.3.2 sysECAT_GetSlaveCfgBylIndex

This function returns the field 'cfg' of the ECAT-
SLAVESTATUS structure for the slave selected by
positional index in the network.

This is a non blocking function which could be
called in any task.

Pin Type [Name |Type|Description
VAR_INPUT |index  |UINT |Slave Index

Result Type Description
BOOL TRUE:Succeed FALSE:Failed

3.5.3.3 sysECAT_GetSlaveDiagByAddress
This function returns a pointer to the ECATSLAVESTATUS
structure for the slave selected by its physical address.

It returns a value of type @ECATSLAVESTATUS, or
NULL in case of error.

This is a non blocking function which could be
called in any task.

PinType |[Name |Type |Description

VAR_INPUT |address |UINT|Slave Index

Result Type Description

@ECATSLAVES- It returns a value of type @ECAT-

TATUS SLAVESTATUS, or NULL in case of error.
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3534 SySECAT_GetSIaVQDiagBylndex ResultType Description
This function returns a pointer to the ECATSLAVES-
TATUS structure for the slave selected by position-
alindex in the network. This is a non blocking PVOID
function which could be called in any task.

Returns a pointer of type void, which
points to the address of a variable
mapped from the slave device, and
returns NULL in case of an error.

Pin Type [Name |Type|Description
VAR_INPUT |index  |UINT |Slave Index

3.5.3.7 sysECAT_GetSlavePresByAddress

Result Type Description This function returns the field 'connected' of the
ECATSLAVESTATUS structure for the slave selected
by its physical address.

This is a non blocking function which could be

It returns a value of type @ECAT-

@ECATSLAVES- (g AVESTATUS, or NULL in case of

TATUS

error. called in any task.
PinType |Name |Type Description
3.5.3.5 sysECAT_GetSlavePdoVarByAddress VAR_INPUT |address |UINT Slave Index
This function returns PDO mapped variable ad-
dress by slave address Result Type Description
VAR INPUT slave_ad UINT Slave Physical Ad-
- dress dress 3.5.3.8 sysECAT_GetSlavePresBylndex
VAR_INPUT jindex  JUINT _|Object Index This function returns the field 'connected' of the
VAR_INPUT sindex  |USINT |Object Subindex ECATSLAVESTATUS structure for the slave selected

by positional index in the network.

Result Type | Description This is a non blocking function which could be
Returns a pointer of type void, which called in any task.

PVOID points to the address of a variable
mapped from the slave device, and
returns NULL in case of an error.

PinType |[Name |Type Description
VAR_INPUT |index UINT Slave Index

Result Type Description

3.5.3.6 sysECAT_GetSlavePdoVarBylndex BOOL TRUE:Succeed FALSE:Failed

This function returns PDO mapped variable ad-
dress by slave index

3.5.3.9 sysECAT_GetSlaveStateByAddress

Pin Type  |[Name Type |Description This function returns the field 'state' of the ECAT-
VAR_INPUT |slave_index |UINT |Slave Index SLAVESTATUS structure for the slave selected by
VAR_INPUT |index UINT |Object Index its physical address.. _ .

VAR INPUT [sindex USINT |Object Subindex This is a non blocking function which could be

called in any task.

Pin Type |[Name |Type Description
VAR_INPUT |address |UINT Slave Index

663 664




Result Type Description

ECATSTATE status of the slave

3.5.3.10 sysECAT_GetSlaveStateBylndex

This function returns the field 'state’ of the ECAT-
SLAVESTATUS structure for the slave selected by
positional index in the network.

This is a non blocking function which could be
called in any task.

Pin Type |Name |Type Description

VAR_INPUT |index UINT Slave Index

Result Type Description

ECATSTATE status of the slave

3.5.4 SDO function blocks

3.5.4.1 sysECAT_Sdo_Read

This function block can be used to read object
values from a slave device that supports the CoE pro-
tocol, and the device uses SDO commands. It cannot
be called from a timed task, but it can be called from
a background task or an event callback task. Only
object lengths less than or equal to 4 bytes are sup-
ported. This is a blocking function block, and it
returns the result after a single execution.

3.5.4.2 sysECAT_Sdo_Read?2

This function block can be used to read object
values in a slave supporting CoE protocol with
SDO commands.

It can be called by any task, because it is not block-
ing and allows underlying parallel execution.

Only object lengths <=4 bytes are supported.
Multiple instances are allowed.

The typical use is to instance many function blocks
and call them in every iteration of a specified task.
Therising edge of the enable variable determines
the start of processing.

The enable variable must be kept active at each sub-
sequent invocation until processing is terminated.
Changing any value of the function block parameters
(also the enable) during its execution has no effect.
Processing is finished when:

1)The done or error variables are set true by the
underlying engine

2)The caller invokes the function with the enable
variable false

Pin Type  [Name |Type |Description

slave_ Slave Physical Ad-
VAR_INPUT address UINT dress

VAR_INPUT |index |UINT |Object Index

VAR_INPUT |sindex |USINT|Object Subindex

VAR_INPUT |length |USINT|Object Length (1 - 4)

Pin Type Name Type |Description

VAR_INPUT |enable |BOOL |Enable on rising edge

slave_ad- Slave Physical Ad-
VAR_INPUT dress UINT dress

VAR_INPUT |index UINT |Object Index

TRUE when FB is

VAR_OUTPUT|active |BOOL |executing and pro-
cessing the SDO

VAR_INPUT |sindex USINT | Object Subindex

VAR_INPUT |lenght  |UDINT|Object Length

Function block pro-

VAR_OUTPUT|done  |BOOL cessed

VAR_OUTPUT |value DINT |Value read

Error code - see

VAR_OUTPUT | errorCode |DINT |function block de-
scription for details

If done, error = TRUE
VAR_OUTPUTI€rror |BOOL | o8 o ccured

VAR_OUTPUT|value |DINT |Value read

VAR_OUTPUT | result BOOL | TRUE if read success
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Error code (valid if
error error = TRUE) - see

VAR_OUTPUT ~ 4o |DINT It nction block de-

scription for details
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3.5.4.3 sysECAT_Sdo_Write

This function block can be used to write object
values in a slave supporting CoE protocol with
SDO commands.It can not be called from a timed
task, it can be called from the background task or
from an event callback task.Only object lengths <=
4 bytes are supported.

It is a blocking function block which returns results
after a single execution.

Pin Type Name |Type |Description

slave Slave Physical Ad-
VARLINPUT > 5= JUINT 3205
VAR_INPUT |index |UINT |Object Index
VAR_INPUT |sindex |USINT |Object Subindex
VAR_INPUT |lenght |UDINT|Object Length
VAR_INPUT |value |DINT |Value to be written

error Error code - see de-
VAR_OUTPUT Code DINT scription for details

VAR_OUTPUT|result |BOOL |TRUE if write success

3.5.4.4 sysECAT_Sdo_Write2

This function block can be used to write object values in
aslave supporting CoE protocol with SDO commands.
It can be called by any task, because it is not block-
ing and allows underlying parallel execution.

Only object lengths <=4 bytes are supported.
Multiple instances are allowed.

The typical use is to instance many function blocks
and call them in every iteration of a specified task.
The rising edge of the enable variable determines
the start of processing.

The enable variable must be kept active at each sub-
sequent invocation until processing is terminated.
Changing any value of the function block parameters
(also the enable) during its execution has no effect.
Processing is finished when:

The done or error variables are set true by the un-
derlying engine

The caller invokes the function with the enable
variable false

667

PinType  |[Name |Type |Description
slave Slave Physical Ad-
VAR_INPUT |5 ddress [UINT | dress ’
VAR_INPUT |index |y|NT |Object Index
VAR_INPUT [sindex [ysINT|Object Subindex
VAR_INPUT |value |pINT |Value to be written
VAR_INPUT |length |ysINT|Object Length (1-4)
VAR_INPUT |enable |gpoL |Enable onrising edge
TRUE when FB is exe-
VAR_OUTPUT |active  |BOOL |cuting and process-
ing the SDO
VAR_OUTPUT |done |BOOL |F U ChO" block pro-
sR_ouTpuT eror _|BOOL 1% CEE RV
error Error code (valid‘if error=
VAR_OUTPUT Code |DINT TRUE) - see function block
description for details
errorCode
Value Description
0 in case of success

<0internal errors:

-11

Out of memory

-520

Master disabled or stopped

-521

Slave not present or not configured

-522

Internal timeout

-523

Errorsininternal queue

-524

Parameter not valid

>0slave erro

rs (vendor specific codes are allowed):

0x05030000

Toggle bit not changed

0x05040000

SDO timeout

0x05040001

Command specifier unknown

0x05040005

Out of memory

0x06010000

Unsupported Access

0x06010001

Write only entry

0x06010002

Read only entry

Entry can not be written because

0x06010003

Subindex0 is not 0
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errorCode

Value

Description

0x06010004

The object can not be accessed via
complete access

0x06020000

Object not existing

0x06040041

Object can not be mapped to PDO

0x06040042

Mapped Object exceeds PDO

0x06040043

Parameter is incompatible

0x06040047

Device incompatibility

0x06060000

Hardware error

0x06070010

Parameter length error

0x06070012

Parameter is too long

0x06070013

Parameter is too short

0x06090011

Subindex (Entry) not exists

0x06090030

Value exceeds

0x06090031

Value is too great

0x06090032

Value is too small

0x06090033

Detected Module Ident List (0xF030)
and Configured Module Ident list
(0xF050) does not match

0x06090036

Valueis less than minimum value

0x08000000

General error

0x08000020

Data can not be read or written

0x08000021

Data can not be accessed because
of local control

0x08000022

Data can not be read or written in
the current state

0x08000023

Objectis not in the object dictionary
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3.5.5Vars(EtherCAT)
The following variables are global variables in the
EtherCAT library, indicating that these variables
can be directly called in any task to check the
status of the master or the slave.

Name Type Description

Last variation of the
sysECATDCSta- master state, relat-
tusChangedE- ES@E\I/JECNSTTA_ ed to its synchroni-
vent zation with the Dis-

tributed Clock
sysECATEmc-|ECATEMC-| =25t Emeggency

Event VEVENT event sent by a CoE

y slave

Last error event de-
SysECATError-|[ECATERROR- |\ o4 on the Ether-
Event EVENT CAT
sysECATEven-|[ECATEVEN-|/ID of the last
tld TID encountered event

General view of the
sysEcatMaster-|[ECATMAS -|status of the Ether-
Status TERSTATUS | CAT master and net-

work
SysECATNet-|[ECATNET-
workRecovery- [ WORKRECOV Last event of Net-
Event ERYEVENT | Work Recovery
iZtSuEsCCAFE\rI]ZSSE ECATNODES-| Last change of status

TATUSEVENT |of a slave

vent
sysECATResync- |[ECATRESYN-|Resynchronize infor-
Info CINFO mation

Can be placed in

watch to monitor

the particular status

of any slave. You can
sysEcatSlave- ECATSLAVE-|select the slave to
Monitor MONITOR monitor by writing

its index (in the net-
work, starting from
0) in the field idx_re-
quested
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3.6 ModbusRTU
3.6.1 Definitions
3.6.1.1 Structures

MbInpOutCmdStruct
Name Type Description
iqt(? rtupC- mzmgggto Startup command
%L:jrrentc- rqzlgg(?:tc_ Current command
FnzRead INT Function used to read
FnzWrite INT Function used to write
Flags DWORD Internal flags
PValue DWORD Pointer to current value
Reserved  |DWORD Reserved for further usage
ImageRead |LWORD Image read
ImageWrite |LWORD Image write
MbMRtuNetList
Name Type |Description
Modbus master RTU chan-
chn USINT | nel, returned from sysMbM-
Rtu_OpenChn
adr USINT |Modbus slave address
cfg BOOL |Modbus slave is added to netlist
ores BOOL w:ti/:lvtél#i slave is present on
) Modbus slave is concurrent
active BOOL in communication
ngwords' USINT | Swap Mode field
Total number of Parametri-
numParamMsg| UINT zation Slave Message
numQueued UINT Total number of Configurat-
Msg ed Slave Message
;r?rlnnePollmg— UINT |Minimum polling time (ms)
Modbus slave state ma-
status Mb - chine, referred to enumera-
Status|tive MbStatus

MbMRtuNetList
Name Type |Description
MbEr-|Modbus slave last error, referred
error ror to enumerative MbError
. MbEx. Modbus slave last excep-
exception -~ Ition, referred to enumera-
ception e MbException
;Lanvciiﬁep_ UINT |Slave Exception Error Count
slaveMes-
sageCount UINT |[Slave Message Count
zgl)?)\r?s?el\éguRnet_ UINT |Slave No Response Count
SCEJ;NOACL( UINT |Slave NAK Count
Scl(jj:]teBusy' UINT |Slave Busy Count
slaveChrOvr-
Count UINT |Slave Character Overrun Count
maxRetries  [UINT |Maximum number of retries
disableWrite |BOOL LIRS;JEIQV fite commands are
reserved USINT |reserved
MbMRtuStatus
Name Type |Description
cfg BOOL |Modbus Master configured
Modbus master RTU channel,
chn USINT|returned from sysMbMR-
tu_OpenChn
numSlaves  [USINT ggtvael Pnu'\r}wet;irsff Configurated
reserved USINT |Reserved field
M b -/Modbus master state machine,
status Status|referred to enumerative MbStatus
orror MbEr-Modbus masterlgst error,
ror referred to enumerative MbError
Total number of Configurated
numMsg UINT |Broadcast and Single Slave Mes-

sage
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MB_RESULT_VALUE

Name

Value

Description

MB_E_CMDPARAMERROR

344

Invalid parameter
specified

MB_E_CMDSAMEBUFFER

-343

Same buffer specified

MB_E_CMDBUFFERTOOSMALL

-342

Buffer too small

MB_E_CMDBUFFERERROR

-341

Invalid command buffer
error

MB_E_CMDBUFFERSIZEER-
ROR

-340

Invalid command buffer
Size error

Invalid network id

MbMRtuStatus
Name Type |Description
numBroad- UINT Total number of Configurated
castMsg Broadcast Message
ggomur?tusMs- UINT |Bus Message Count
numBusCom- UINT Bus Communication Error
mErrCount Count
MbRtuDiagnostics

Name Type | Description

Generic counter for messages
busMsgCount |UINT |successfully sent/received on

the bus
busCommeErr- UINT Generic countgrforfailed mes-
Count sages sent/received on the bus

MB_E_NETWORK 339 | ecfied
MB_E_CHECKSUM 338 | Checksum
MB_E_NEGATIVEAC- Negative acknowl-
KNOWLEDGE 337 ledge

exceptionCount |UINT

Generic exception error counter

messageCount | UINT

If master: counter of messages
sent. If slave: counter of messag-
es received

MB_E_NOTALLOWEDIN-
TIMEDTASK

-336

Function cannot be
called in a timed task

MB_E_SWITCHEDOFF

-335

Node is switched off

noResponseC-

ount UINT

Counter of messages without
response

MB_E_ILLEGALDATAPRO-
TOCOL

-332

lllegal data value in
protocol

MB_E_TIMEOUT

-331

Time out request

slaveRspNo-

AckCount UINT

(Only if master) Counter of slave
NAK response messages

MB_E_GATEWAYDEVICEFAILED

-330

Gateway target device
failed to respond

slaveRspBusy-

Count UINT

(Only if master) Counter of slave
BUSY response messages

MB_E_GATEWAYPATHUNAV

-329

Gateway path unavail-
able

chrOvrCount  |UINT

Counter of character overrun

MB_E_MEMORYPARITYERROR

-328

Memory parity error

3.6.1.2 Enumerations

MB_E_SLAVEDEVICEBUSY

-327

Slave device busy

MB_E_ACKNOWLEDGE

-326

Acknowledge

MB_E_SLAVEDEVICEFAILURE

-325

Slave device failure

MB_RESULT_VALUE

MB_E_ILLEGALDATAVALUE

-324

Illegal data value

Name

Value Description

MB_E_ILLEGALDATAADDR

-323

Illegal data address

MB_E_OK

0 Successful command

MB_E_ILLEGALFUNCTION

-322

Illegal function

MB_E_WRITE_DISABLED

Write commands are
349 disabled

MB_E_IDE

-321

lde doesn't match

MB_E_PROTOCOL

-320

Protocol error

MB_E_POLLINGTIME

-348 |Pollingtime not respected

MB_E_STOPPED

-317

Master not running

MB_E_REQUESTMISMATCH

-347 |Request mismatch

MB_E_NOCONNSYSTEMBUSY |-346

System busy

MB_E_DATATYPE

311

Data type parameter
not valid

MB_E_NOCONNSLOTAVAIL- 345
ABLE

Connection error

MB_E_NODENOTEXIST

-303

Not assigned node
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MB_E_NODE

-301

Not valid node
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MB_RTU_NETWORK_ID MbError

Name Value | Description Name Value| Description
MB_RTU_NETWORK_0 |0 Net 0 MbError_SlaveAd- 21 linvalid sl dd
MB_RTU_NETWORK 1 [1 | Netl drressinvalid valic slave address
MB_RTU_NETWORK 2 |2 Net 2 MbError_SlaveNotCfg |22 | Slave not exist in netlist
MB_RTU_NETWORK 3 |3 Net3 MbError_SlavelnUse |23 iSnlalljvseeaddressalready
MB_RTU_NETWORKS |4 w;:v'msrzug‘;?rf’g of MbError_Slaveloss |24 |Slave loss
Maximum number of
MbError_MsgMaxNum |30
MbBaudrate modbus message
Name Value |Description MbError_MsgFnzinval-|5) |Invalid modbus
MbBaud_600 600 | 600 bit/s & ‘lcf]”v‘:;"l’i” b
MbBaud_1200 [1200 |1200 bit/s MbError_MsgFnzSize |32 function dimension
MbBaud_2400 |2400 |2400 bit/s MbBError MsoData-
MbBaud_4800 4800 |4800 bit/s blockinvalid & 33 |Invalid datablock
MbBaud_9600 9600 |9600 bit/s . -
MbBaud 19200 19200 | 19200 bit/s MbError_Paraminvalid |40 | System,internal error
MbBaud_38400 | 38400 |38400 bit/s MbError_ParamExcep-|,; | £, ception occured
MbBaud_57600 |57600 |57600 bit/s tion ,
MbBaud_76800 | 76800 | 76800 bit/s MbError_ParamTime- ;| i oout
! out
MbBaud_115200 115200 |115200 bit/s
MbBaud_Auto |0 Selected by low level driver MbException
MbChn Name Value| Description
Name Value |Description MbExc_Ok 0  |NoError
MbChn_0 0 Handler for use serial 1 MbExc_IllegalFunction |1 lllegal function
MbChn_1 1 Handler for use serial 2 (hjﬂrt;E;(c_lllegalDataAd- ) lllegal data address
MbError MbExc_lllegalDatavalue|3 | lllegal data value
Name Value| Description MbExc_SlaveDevice- 4 Slave device failure
MbError_Ok 0 No error Failure
MbError_System |1 System, internal error MbExc_Acknowledge |5 |Acknowledge
Error on communication ico-
MbError_CommChn 8 channel I\BAubSI;XC_SIaVGDeVICG 6 Slave device busy
Invalid communication :
MbError_Comdel 11 handle EAEEéf—MemoryParl- 7 Memory pamty error
MbError_CommTx |12 |Impossible to send request Y
Cannot oben Communica: MbExc_Gateway- 10 Gateway path un-
MbError_CommOpen |19 tion port P PathUnavailable available
MbError Slave- MbExc_GatewayTar- 1 Gateway target device
MaxNum 20 | Maximum number of slave getDevice failed to respond
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MbFunction

Name Value| Description
MbFunc_ReadCoils 1 0x01 Read Coils
MbFunc_ReadDis- 5 0x02 Read Discrete
cretelnputs Inputs
MbFunc_ReadHoldin- 3 0x03 Read Holding
gRegs Registers
MbFunc_ReadInpu- 4 0x04 Read Input
tRegs Registers
MbFunc_WriteSingle- s 0x05 Write Single
Coil Coil
MbFunc_WriteSing- 5 0x06 Write Single
leReg Register
MbFunc_WriteMulti- 15 0xOF Write Multiple
pleCoils Coils
MbFunc_WriteMulti- 16 0x10 Write Multiple

pleRegs

Registers

MbInpOutCmdMode

MbParam
Name Value | Description
MbParam_Init 0 Initialization
MbParam_Busy 1 Busy
MbParam_SendRequest |2 Send request
MbParam_WaitResponse |3 Wait response
MbParam_Ended 4 Terminated

MbRQErr
Name Value|Description
MbRqErr_Ok 0 No error occurred
MbRqErr_lllegalFunction |1 Invalid request message
IIXIdbdRrgSESrr_IllegalData- 2 |lllegal data address
MbRqErr_lllegalDataValue |3 Illegal data value
yati)li(gg rr_SlaveDevice- 4 |Salve device failure
MbRqErr_Acknowledge |5 Acknowledge error
MbRqErr_SlaveDeviceBusy |6 Slave device busy
MbRqErr_ParityError |7 Memory parity error
MbRGEr CommChn |3 Communication chan-

nel configuration error

MbRqgErr_Invalid-

Invalid slave address

Name Value | Description
MbInpOutCmdMode_Read |0 Read mode
MbInpOutCmdMode_Write |1 Write mode
MbMode
Name Value| Description
MbMode_8N1 |0 8 bit, no parity, 1 stop bit
MbMode_8E1 |1 8 bit, even parity, 1 stop bit
MbMode_801 |2 8 bit, odd parity, 1 stop bit
MbMode_8N2 |3 8 bit, no parity, 2 stop bit
MbMode_8E2 |4 8 bit, even parity, 2 stop bit
MbMode_802 |5 8 bit, odd parity, 2 stop bit
MbMode_8S1 |6 8 bit, space parity, 1 stop bit
MbMode_8M1 |7 8 bit, mark parity, 1 stop bit
MbMode_8S2 |8 8 bit, space parity, 2 stop bit
MbMode_8M2 |9 8 bit, mark parity, 2 stop bit
MbMode_Auto [255 | Selected by low level driver
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SlaveAddress J (address range 0-247)
MbRqgErr_Gateway- 10 Gateway path unavail-
PathUnavailable able
MbRqgErr_Gate- 1 Gateway target device
wayDeviceFailed failed to respond
MbRgErr_MsgMaxEle- b Invalid number of ele-
ments ment for this function
MbRqErr_MsgRequest- 13 Cannot correctly build
Invalid the request message
MbRgErr_MsgRespon- 14 Invalid response mes-
selnvalid sage
MbRgErr_MsgSize 15 |Responsesize error
MbRgErr_Timeout 16 | Timeout reached
MbRqErr_Taskinvalid |17 an li/g%igg'; voked byan
MbRqErr_Sys 18 |Generic modbus error
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MbRgErr MbSlaveAddressConfigMode

Name Value|Description Name Value | Description
Communication port MbSlaveAddressConfig- Address specified
MbRqEr_CommOpen |19 not yet opened Mode_By16BitKeyValue 2 by 16 bit key value
MbRgErr_CommTx 20 |Failed to send message MbSlaveAddressConfig- 4 Address specified
Maximum number of Mode_By32BitKeyValue by 32 bit key value
MbRqEr_SlaveMax 21 5lave has been reached
MbRqErr_SlaveNotEx- - Could not get request- MbStatus
ists ed slave handle Name Value | Description
. Slave already existing in MbStatus_NotConfigured|0 Not configured
MbRqErr_SlaveExists |23 the same network Configured, waiting

MbStatus_Configured |1 for go running

Configuration in

MbRgErr_Slaveloss |24 |Slave loss
MbRGEr MSGDB 33 Invalid datablock physi-

MbStatus_Configuring

cal address 2 progress
MbRqgErr_Prmlinvalid |40 |Invalid parametrization MbStatus_Stopped 3 Stopped
MbRqErr_PrmException |41  |Invalid parametrization . Start, waiting for run-
MbRgErr_PrmTmo 42 |Parametrization timeout MbStatus_Starting 4 ning
MbStatus_Runnin Runnin
MbRGErr_MemoryCfg |43 'a\lvoahaet?lsugh MO tunning 1> e

Time since last request

MbRgErr_PollingTime |44 |is not respecting the 3.6.2 Moc!busRTU_ReadCoilsZ )
minimum polling time Read coils from a Modbus slave using FC 01

Modbus function.Coil values will be written to the
provided pDataOut buffer.The slave does not need
to configured in Modbus master network.This func-
tion block can be used in Background task only.

Request made before
modbusis fully running
MbRqErr_WriteDis- Write commands are
abled 46 disabled for the slave

MbRqErr_Stopped 45

PinType [Name |Type Description

MbRSMode MB_RTU_NET|Modbus serial port
VAR INPUT |netid | oo’

Name Value | Description number
RSMode_Auto |0 Automatic configuration modbu- Modbus node
RSMode_485 |1 RS485 mode VARINPUT saddr  |UMNT address
RSMode_422 |2 RS422 mode coilAd- .
RSMode_232 |3 | RS232 mode VARINPUT g grary |UINT  |Coll startaddress
_ VAR_INPUT |coilsNum|UINT Number of coils to read

MbSlaveAddressConfigMode Minimum polling time in
Name Value | Description . ms. 0=read continuous-
MbSlaveAddressConfig- | | |Address specified var et PO T ly; >0, command will be
Mode_Static by static address - Time executed only if this min-
MbSlaveAddressConfig- Address specified imum time has passed
Mode_ByVariableAddress ! by variable address afterthe previous call
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Pin Type |Name Type |Description
VAR_INPUT |objectlD  |USINT |Object to read
Address of the output
VAR_INPUT |pDataOut |PVOID buffer
. Size in bytes of the
VAR_INPUT [sizeln UINT output buffer pDataOut
VAR_INPUT |timeoutMs |UINT | Timeout in ms
waitBefo- . .
VAR_INPUT eSendMs UINT  |Wait before send in ms
Size in bytes of the data
VAR OUTPUT|sizeOut  |UINT  |written to the pDataOut
buffer
MB_RE-
VAR_OUTPUT|result SULT_ |Result of the command
VALUE

Pin Type |Name |Type Description
VAR_INPUT ﬁ',{?eo“t UINT  |Timeoutin ms
VAR_INPUT E’;ES‘;;’S UINT | Wait before send in ms
Address of the output
VAR_INPUT |pDataOut|pvOID  [buffer (@BOOL or
@WORD, see packedBits)
, Size in bytes of the
VARINPUT sizeln | UINT output buffer pDataOut
If FALSE, pDataOut
should be a @BOOL and
will recevice each splitted
packed- bit; if TRUE, pDataOut
VAR INPUT gt BOOL should be a @WORD and
will recevice raw unsplit-
ted values (NOT IMPLE-
MENTEDYET)
ARRAY[0..2]
VAR_INPUT | _reserved OF BYTE reserved
Size in bytes of the data
VAR_OUTPUT|sizeOut |UINT  |written to the pDataOut
buffer
MB_RE-
VAR OUTPUT|result  |SULT_  |Result of the command
VALUE

3.6.4 ModbusRTU_ReadDiscrinputs2

Read discrete inputs from a Modbus slave using FC
02 Modbus function.Input values will be written to
the provided pDataOut buffer.The slave does not
need to configured in Modbus master network.This
function block can be used in Background task only.

3.6.3 ModbusRTU_ReadDeviceldent

Read device identification of a Modbus slave using
FC 43/14 Modbus function.Only individual object
access is implemented.The slave does not need to
configured in Modbus master network.This func-
tion block can be used in Background task only.

Pin Type |Name |Type Description

VAR_INPUT netld %%—FE&JNET wuon?t?eurs serial port
VAR_INPUT ?Agjf’“' UINT g/ldgrgss us node
VAR INPUT Eee?ggfé'e USINT Fﬁ%ﬂgiﬂcgﬁ%%e ((';‘ r?II/

4=individual access)
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Pin Type |[Name |Type Description
MB_RTUNET|Modbus serial port
VAR_INPUT netid WORK_ID  |number
VAR_INPUT ijc:jdrbus UINT Modbus node address
discrin- Discrete input start
VARINFUT putStart UINT address
discrin- Number of discrete
VAR_INPUT putsNum UINT inputs to read
Minimum polling time
in ms. O=read continu-
olline- ously; if >0, command
VAR_INPUT _F; 8 lUINT will be executed only if
Ime this minimum time
has passed after the
previous call
VAR INPUT [y {UINT  [Timeoutin ms
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Pin Type |[Name |Type Description
VAR_INPUT [regNum |UINT Number of registers
Minimum polling time
in ms. 0=read contin-
olling- uously; if >0, com-
VAR_INPUT ? &lUINT mand will be execut-
ime o
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT |timeoutMs |UINT Timeoutin ms
waitBefo- . .
VAR_INPUT eSendms|UINT Wait before send in ms
Address of the output
VAR_INPUT |pDataOut | PVOID buffer
. Size in bytes of the
VAR_INPUT |sizeln UINT output buffer pDataOut
Size in bytes of the
VAR _OUTPUT|sizeOut  |UINT data written to the
pDataOut buffer
MB_RESU-|Result of the com-
VAR_OUTPUT|result LT VALUE Imand

PinType |[Name |Type Description
waitBefo- . .
VAR_INPUT eSendMs UINT Wait before send in ms
Address of the output
buffer (@BOOL or
VAR_INPUT |pDataOut |PVOID @WORD, see packed-
Bits)
: Size in bytes of the
VAR_'NPUT S|Ze|n UlNT OUtpUt bUﬁerpDataOUt
If FALSE, pDataOut
should be a @BOOL
and will recevice each
packed- splitted bit; if TRUE,
VARINPUT | Bits BOOL pDataOut should be a
@WORD and will
recevice raw unsplit-
ted values (NOT
IMPLEMENTED YET)
ARRAY0..2]
VAR_INPUT | _reserved OF BYTE reserved
Size in bytes of the
VAR _OUTPUT|sizeOut  |UINT data written to the
pDataOut buffer
MB_RESU-|Result of the com-
VAR_OUTPUT |result LT VALUE Imand

3.6.5 ModbusRTU_ReadHoldingRegs2

Read holding registers from a Modbus slave using FC
03 Modbus function.Register values will be written to
the provided pDataOut buffer.The slave does not
need to configured in Modbus master network.This
function block can be used in Background task only.

3.6.6 ModbusRTU_ReadInputRegs2

Read input registers from a Modbus slave using FC 04
Modbus function.Register values will be written to
the provided pDataOut buffer.The slave does not
need to configured in Modbus master network.This
function block can be used in Background task only.

Pin Type |Name Type Description
MB RTU_ .
VAR INPUT netld NET.- Modtt))us serial port
WORK_[D |UMBber
VAR INPUT modbus UINT Modbus node address
- Addr
A .
VAR_INPUT rseértddr UINT Register start address
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Pin Type |Name Type Description
MB_RTU_ .

VAR INPUT | netid NET.- Modtl;)us serial port
WORK_ID |"UMPE

VAR_INPUT rAndoddrbus UINT Modbus node address

VAR INPUT|"SBA9A™ 1T Register start address

Start
VAR_INPUT [regNum  |UINT Number of registers
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PinType |[Name |Type Description
Minimum polling time
in ms. O=read contin-
olline- uously; if >0, com-
AR INPUTIPO T8I GINT  [mand will be execut-
Time . . o
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT [timeoutMs | UINT Timeoutin ms
VAR_INPUT| WaItBEfO-l e Wit before send in ms
reSendMs
Address of the output
VAR_INPUT |pDataOut |PVOID buffer
) Size in bytes of the
VAR_INPUT sizeln UINT output buffer pDataOut
Size in bytes of the
VAR_OUTPUT |sizeOut  [UINT data written to the
pDataOut buffer
MB_RESU-|Result of the com-
VAR_OUTPUT|result LT VALUE | mand

3.6.7 ModbusRTU_WriteMultCoils2

Write multiple coils to a Modbus slave using FC 15
Modbus function.Values will be taken from the pro-
vided pDataln buffer.The slave does not need to con-
figured in Modbus master network.This function
block can be used in Background task only.

PinType [Name |Type Description
Minimum polling time
in ms. O=write contin-
polling- uously;.if>0, com-
VAR_INPUT Ti UINT mand will be execut-
ime A
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT |timeoutMs [UINT Timeoutinms
VAR INPUT|VaItBEfO-| it before send in ms
reSendMs
If FALSE, pDataln
should be a @BOOL
and contains splitted
packed- bits to write; if TRUE,
VAR_INPUT Bits BOOL pDataln should be a
@WORD and contains
unsplitted raw values
to write (NOT IMPLE-
MENTED YET)
VAR_INPUT | _reserved |BYTE reserved
MB_RESU-|Result of the com-
VAR_OUTPUT [result LT VALUE |mand

3.6.8 ModbusRTU_WriteMultRegs2
Write multiple registers to a Modbus slave using FC

16 Modbus function.

Values will be taken from the provided pDataln

buffer.

The slave does not need to configured in Modbus
master network.

This function block can be used in Background task

only.

Pin Type |Name Type Description
MB_RTU_ .

VAR INPUT netld NET.- Modg)us serial port
WORK_ID|MMPEr

VAR_INPUT deoddrbus UINT  |Modbus node address

Pin Type |Name Type Description
MB_RTU .
VAR INPUT |netld NET.- MothJus serial port
WORK_|D |UmBber
VAR INPUT ;\“doddrbus UINT  |Modbus node address
VAR_INPUT |coilStart |UINT First coil address
VAR_INPUT |coilsNum |UINT Number of coils
. Size in bytes of the
VAR_INPUT |sizeln UINT output buffer pDataOut
Address of the input
VAR_INPUT |pDataln  |PVOID buffer
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PinType [Name |Type Description
Minimum polling time
in ms. 0=write contin-
polling- uously;.if>0, com-
VAR_INPUT Ti UINT mand will be execut-
ime T
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT |timeoutMs|UINT Timeoutinms
VAR_INPUT WaIBEO i it before send in ms
reSendMs
MB_RESU-|Result of the com-
VAR_OUTPUT |result LT VALUE | mand

Pin Type |[Name |Type Description
regAddr . .
VAR_INPUT Start |UINT First register address
VAR_INPUT [regNum  [UINT Number of registers
) Size in bytes of the
VAR_INPUT |sizeln UINT output buffer pDataOut
Address of the input
VARINPUT |pDataln [PVOID |\ 76 P
Minimum polling time
in ms. 0=write contin-
polling- uously; if >0, com-
VAR_INPUT Time UINT mand will be execut-
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT |timeoutMs|UINT Timeout in ms
waitBefo- Wait before send in
VAR_INPUT reSendMs UINT ms
VAR_INPUT |_reserved WORD  |Reserved field
MB_RESU-|Result of the com-
VAR_OUTPUT |result LT VALUE |mand

3.6.9 ModbusRTU_WriteSingleCoil2
Write single coil to a Modbus slave using FC 05

Modbus function.
The slave does not need to configured in Modbus
master network.
This function block can be used in Background task
only.
Pin Type |Name Type Description
MB_RTU_ .
VAR INPUT |netld NET.- Modgus serial port
WORK_ID |"UMPEr
VAR_INPUT quoddrbus UINT Modbus node address
VAR_INPUT |coilAddr |UINT Coil address
VAR_INPUT|coilValue [BOOL  |Coil value
VAR_INPUT|_reserved |BYTE

687

3.6.10 ModbusRTU_WriteSingleReg2

Write single register to a Modbus slave using FC 06
Modbus function.
The slave does not need to configured in Modbus
master network.
This function block can be used in Background task only.

Pin Type Name Type Description
MB_RTU_ .
VAR INPUT |netid NET.- Modgus serial port
WORK_ID |"UMPEr
VAR INPUT | doddrbus UINT  |Modbus node address
VAR_INPUT |regAddr |UINT Register address
VAR_INPUT |regValue |UINT Register value
Minimum polling time
in ms. O=write contin-
polling- uously; if >0, com-
VARLINPUT | 1 UINT mand will be execut-
ed only if this mini-
mum time has passed
after the previous call
VAR_INPUT |timeoutMs [UINT Timeoutin ms
waitBefo- Wait before send in
VAR_INPUT reSendMs UINT ms
MB_RESU-|Result of the com-
VAR _OUTPUT |result LT VALUE |mand
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3.6.11 sysMbMRtu_ChangePortSettings

Change serial configuration at runtime (close and
reopen channel with new settings)

Returns TRUE if change happens, FALSE else.

Pin Type |Name Type Description
MB RTU_ .
VARINPUT|netld [N E T - wuorgge‘f serial port
WORK_ID
new_ba-|MbBau-|New value for bau-
VAR_INPUT udrate |drate drate
VAR INPUT new_fra- MbMode New value for frame
- meMode mode
new_RS-IMb RS -|New value for serial
VAR_INPUT Mode Mode mode

3.6.12 sysMbMRtu_DisableWriteForSlave
Enable or disable write commands for a slave.

Current value can be found in the corresponding
sysMbMRtuNetList[] entry.

PinType |[Name |Type Description
VAR_OUTPUT|cfgOk  |BOOL ]E{I;ucigéjs Master con
Modbus Master state
VAR_OUTPUT |status  |MbStatus/machine, referred to
enumerative MbStatus
Modbus Master last
VAR_OUTPUT |lastError |MbError |error, referred to
enumerative MbError
Total number of Con-
VAR_OUTPUT|nSlaves |ysINT  |figurated Slave in Net
list
Total number of Con-
nQueued ficurated Broadcast
VAR OUTPUT Msg UINT a%d Single Slave
Message
nQueued Total number of Con-
VAR _OUTPUT|Broad-|UINT figurated Broadcast
castMsg Message
VAR_OUTPUT chgjms UINT  |Bus Message Count
nBus- N
VAR OUTPUT| CommEr-|UINT Eus Communication
(Count rror Count

3.6.14 sysMbMRtu_GetSlaveHandle
Modbus master RTU get offset in Netlist of corre-

sponding slave

Pin Type |Name Type Description
Modbus serial port
number, referred to

VAR INPUT netld USINT enumerative MB_R-
TU_NETWORK_ID
Modbus slave handle,
returned from sysMb-

VAR_INPUT [handle  JUSINT MRtu_GetSlaveHan-
dle

disable- TRUE if write com-
VAR_INPUT Wiite BOOL mands must be dis-

abled

3.6.13 sysMbMRtu_GetMasterStatus
Modbus master RTU get status of master

PinType |[Name  |Type Description
Modbus serial port
VAR INPUT|netid  |ugT  |Pumber, referred to

enumerative MB_R-
TU_NETWORK_ID
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Pin Type |Name Type Description
Modbus serial port
number, referred to
VAR_INPUT netld USINT enumerative MB_R-
TU_NETWORK_ID
VAR_INPUT |adr USINT  |Modbus slave address
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3.6.15 sysMbMRtu_GetSlaveStatus
Modbus master RTU get status of corresponding slave

PinType |[Name |Type |Description
n_Slav-

VAR_OUTPUT|e N A K -|UINT |Slave NAK Count
Count
n_Slave-

VAR_OUTPUT|B u sy -|UINT |Slave Busy Count
Count
n_Sla-

VAR_OUTPUT [veChrOv-|UINT Slave Character Overrun
rCount Count

3.6.16 sysMbMRtu_SetMaxRetriesForSlave
Set maximum number of retries for a slave: after this
value a slave will declared as not active and lost.

Current value can be found in the corresponding
sysMbMRtuNetList[] entry.

Pin Type |Name Type Description
Modbus serial port
number, referred to
VAR_INPUT |netid USINT enumerative MB_R-
TU_NETWORK_ID
Modbus slave handle,
VAR_INPUT lhandle  |[USINT  |returned from sysMb-
MRtu_GetSlaveHandle
maxRe- Max number of retries;
VAR INPUT/. .- UINT use 16#FFFF for
- tries oo .
infinite retries

3.6.17 sysMbMRtu_SlaveActivation
Modbus master RTU Activate/Deactivate Slave communication

Pin Type

Name

Type |Description

VAR_INPUT |netld

Modbus serial port number,
USINT |referred to enumerative
MB_RTU_NETWORK_ID

PinType |[Name |Type |Description
Modbus serial port
number, referred to
VAR_INPUT - netld USINT enumerative MB_RTU_-
NETWORK_ID
Modbus slave handle,
VAR_INPUT  |hdl USINT|returned from sysMbM-
Rtu_GetSlaveHandle
VAR_OUTPUT |adr USINT|Modbus slave address
Modbus slave is added
VAR_OUTPUT |cfg BOOL to netlist
Modbus slave is present
VAR_OUTPUT |pres BOOL on network
. Modbus slave is concur-
VAR_OUTPUT active  |BOOL rent in communication
Total number of Param-
VAR OUTPUTIN_prm  JUINT etrization Slave Message
VAR OUTPUT|n_amsg |UINT Total number of Config-
— -amsg urated Slave Message
min_poll Minimum polling time
VAR_OUTPUT _time UINT (ms)
Modbus slave state ma-
VAR_OUTPUT |status Mb chine, referred to enu-
Status| merative MbStatus
Modbus slave last error,
VAR_OUTPUT |error MbEr- referred to enumerative
ror IMbError
MbEx-|Modbus slave last excep-
VAR QUTPUT fi ())(nc € P cepti- |tion, referred to enumer-
on |ative MbException
n_Slave- .
VAR_OUTPUT|E x c e p -|UINT Slave Exception Error
. Count
tionCount
n_Slave-
VAR_OUTPUT|Message-|UINT |Slave Message Count
Count
n_Slave
VAR_OUTPUT |NoRespo-|UINT |Slave No Response Count
nsCount

VAR_INPUT |handle

Modbus slave handle,
USINT [returned from sysMbMR-
tu_GetSlaveHandle

VAR_INPUT |activate

If TRUE, Slave is concurrent in

BOOL communication
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3.6.18 sysMbMRtu_SlaveChangeAddress
Modbus master RTU change slave address. Address
can be changed only ininit task

Pin Type |Name Type |Description

Modbus serial port number,
USINT |referred to enumerative
MB_RTU_NETWORK_ID

VAR_INPUT |netld

4 i@ Modbus cfg

PRC] Diagnostics

4%, RS485-1

4%, RS485-2

Generic Modbus 1

- Generic Modbus 2

-[us] MBMRTUNETLISTBOUND
[us] MBMRTUNETLISTBOUND1
-[us] MBMRTUNETLISTCOUNT
- [us] MBMRTUNETLISTCOUNT1

IEI sysMbMRtuNetList
[ sysMbMRtuNetList1

Modbus slave handle,
USINT |returned from sysMbMR-
tu_GetSlaveHandle

VAR_INPUT |handle

new_add-

VAR_INPUT
ress

USINT |New slave address

3.6.19 ModbusVars

Variable Description:

This variable is a global variable in the ModbusRTU
library. Its function is to simply view the master sta-
tion status and perform basic diagnostics on the
master station status. For more master control and
status queries, it is necessary to find them in the
sysMbMRtuNetList[] element.

Name Type Description

sysMbMRtuSta- |MbMRtuSta-|Modbus master RTU status
tus tus (network 0)

sysMbRtuDiag- [MbRtuDiag-|Modbus RTU standard
nostics nostics diagnostics

3.6.20 sysMbMRtuNetList

Description: This variable is a system global variable,
automatically generated by the configuration page in
the resource bar. The path is 'Project Bar Window ->
Modbus_cfg -> Diagnostics'. When slave nodes are
added in the resource bar and saved and compiled,
this variable will appear in the project section. Since
the X3000 series supports dual masters, if the RS485-2
module is also configured as a master in the resource
bar and slave nodes are added, an additional global
variable named sysMbMRtuNetList1 will appear in the
project section. As shown in the figure below:
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Name Type |Description

MBMR- Mod bu_s master RTU s_tatus list, corre-
SYSMbMR-| \ et sponding to RS485-11n the resource
tuNetList Lt |view. This variable can be accessed

directly in the program.

MbMR-| Modbus master RTU status list, corre-
sysM bM R-ltuNet- sponding to RS485-2 in the resource
tuNetListl st |view.

This variable is a constant, configured
in the resource view and generated
MBMR - after compilation. It indicates the
TUNETLIST-|USINT | cessible index range (upper bound)
BOUND of the sysMbMRtuNetList array. Corre-
sponds to RS485-1.
MBMR - This variable is a constant, indicating
TUNETLIST- |USINT |the number of slave stations under
COUNT the RS485-1 master network node.
This variable is a constant, configured
in the resource view and generated
MBMR - after compilation. It indicates the
TUNETLIST- |USINT | 3cessible index range (upper bound)
BOUND1 of the sysMbMRtuNetList1 array. Cor-
responds to RS485-2.
MBMR- This variable is a constant, indicating
TUNETLIST-|USINT |the number of slave stations under
COUNT1 the RS485-2 master network node.
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3.7 ModbusTCP
3.7.1 Enumerations

sysMbMTcpSlaveAddressConfigMode

Name

Value Description

MB_TCP_CONFIG_MODE_
STATIC

Address specified by

0 static address

MB_TCP_CONFIG_MODE _
BY_VAR_ADDRESS

Address specified by
variable address

MB_TCP_CONFIG_MODE _ )

Address specified by

SysMbMTcpEsi

Name Value|Description

Invalid network id
MB _TCP_E_OK 0 specified
MB_TCP_E_NETWORK -339 |Checksum
MB_TCP_E_CHECKSUM | 338 Negative acknowl-

edge
MB_TCP_E NEGATIVEAC- 337 Function cannot be
KNOWLEDGE ) called in a timed task
MB TCP E NOTAL- . .
LOWEDINTIMEDTASK | 336 |Nodeis switched off
MB_TCP_E _SWITCHE- 335 lllegal data value in
DOFF i protocol
nggTCgEEIILLEGALDAT_ -332 |Time out richiesta

MB_TCP_E_TIMEOUT

-331

Gateway target device
failed to respond

MB_TCP_E_GATE-
WAYDEVICEFAILED

-330

Gateway path
unavailable

MB_TCP_E_GATEWAY-
PATHUNAV

-329

Memory parity error

MB_TCP_E_MEMORY-
PARITYERROR

-328

Slave device busy

MB_TCP_E_SLAVEDEV-
ICEBUSY

-327

Acknowledge

BY_16BIT_KEY 16 bit key value
MB_TCP_CONFIG_MODE_ 4 Address specified by
BY 32BIT_KEY 32 bitkey value
sysMbMTcpTypeD
Name Value Description
MB_TCP_DATA_T_SINT 0 SINT
MB_TCP_DATA_T_USINT |1 USINT
MB_TCP_DATA_T_BYTE |2 BYTE
MB_TCP_DATA_T_INT 3 INT
MB_TCP_DATA_T_UINT |4 UINT
MB_TCP_DATA_T_WORD |5 WORD
MB_TCP_DATA_T_DINT 6 DINT
MB_TCP_DATA_T_UDINT |7 UDINT
MB_TCP_DATA_T_DWORD |8 DWORD
MB_TCP_DATA_T_REAL |9 REAL
MB_TCP_DATA_T_BOOL |10 BOOL
MB_TCP_DATA_T_NULL |255 NULL

MB_TCP_E_ACKNOWLEDGE

-326

Slave device failure

MB_TCP_E_SLAVEDEV-

3.7.2 Structures

MbTcpSlaveState

ICEFAILURE -325 |lllegal data value
Mo PELLEGALDAT 394 lllegal data address
II\DA/ET,_ALSSR_E_' LLEGAL-| 325 lllegal function
EAUBN_CTTICOPN_ E_ILLEGAL-| 35> |ide doesn't match
MB_TCP_E_IDE -321 |Protocol error

MB_TCP_E_PROTOCOL

-320

Data type parameter not valid

MB_TCP_E_DATATYPE

-311

Not assigned node

MB_TCP_E_NODENOTEXIST

-303

Not valid node

MB_TCP_E_NODE

-301

Successful command

Name |Value Description

cfg BOOL configured

pres BOOL present

active | BOOL active node

miss  |BOOL delay cycle

IP STRING[19] | IP address

address | UINT Subnet modbus address
missCnt | UINT delay cycles counter

state | INT last modbus error on slave
netStat |UINT slave status
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3.7.5 sysMbMTcp_WriteReg_M
Write modbus register using WriteMultipleRegis-
ters modbus command

MbTcpState
Name Value | Description
netConfigOk  |BOOL |Net configuration OK
clientOK BOOL |driver client initialized
clientRun BOOL |driver client is running
taskRun BOOL |communicaton task is running

memory configuration error.

sysMemoryError| BOOL | ;¢ fieldyis useclg fordebug

3.7.3sysMbMTcp_ReadReg_RO

Read RO modbus register using ReadlnputRegister

modbus command

PinType [Name |Type Description
The index of the
VARINPUT  Inode UINT node in the network
The address of the
VAR_INPUT | reg_addr |UINT register to read
sysMbMTcp-|The type of the
VAR_INPUT - |data_type TypeD datatoread
VAR_INPUT |data_raw |DWORD Data to be written
VAR_INPUT |tmo UDINT Timeoutin ms
. sysMbMTc- .
VAR_OUTPUT |&si oFsi Operation result

3.7.6 sysMbMTcp_WriteReg_S
Write modbus register using WriteSingleRegister

modbus command

PinType |Name |[Type Description

The index of the
VARINPUT Inode UINT node in the network

The address of the
VAR_INPUT | reg_addr |UINT register to read

sysMbMTcp-|The type of the

VAR_INPUT |data_type TypeD data to read
VAR_INPUT |tmo UDINT Timeoutin ms
VAR_OUTPUT|esi sysMbMTcpEsi|Operation result

Result is always
VAR_OUTPUT | res_dword| DWORD putinadword

3.7.4 sysMbMTcp_ReadReg_RW

Read RW modbus register using ReadHoldingReg-

ister modbus command

PinType |Name |Type Description
The index of the
VARINPUT Inode UINT node in the network
The address of the
VAR_INPUT - |reg_addr |UINT register to read
sysMbMTcp-|The type of the
VAR_INPUT | data_type TypeD datato read
VAR_INPUT |data_raw |DWORD Data to be written
VAR_INPUT |tmo UDINT Timeoutin ms
. sysMbMTc- .
VAR_OUTPUT |esl oFsi Operation result

3.7.7 Diagnostics

Explanation: This variable is a global variable in the
ModbusTCP library, and the variables in the follow-
ing table can be used directly in the program to
obtain the status of the master and slave stations.

Name Type

Description

PinType |Name |[Type Description

The index of the
VARINPUT Inode UINT node in the network

The address of the
VAR_INPUT | reg_addr |UINT register to read

sysMbMTcp-|The type of the

VAR_INPUT |data_type TypeD datato read
VAR_INPUT |{tmo UDINT Timeoutin ms
VAR_OUTPUT|esi sysMbMTcpEsi|Operation result

Result is always
VAR_OUTPUT | res_dword| DWORD putinadword

sysMb-|MbTcp-
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TcpMState |State

System variables, can directly
query the relevant status of the
ModbusTCP master station
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Name Type  |Description

sysMb-|M b -|System variables, can directly
TcpSlaveS|TepSla|query the relevant status of the
tate veState IModbusTCP slave station

4 Other Notes and Precautions

4.1 Fault description

When the ERR indicator of the CPU module turns

red, an error occurs due to two reasons: the exten-

sion module configuration error (multi-configura-

tion module, module sequence error) or the exten-

sion module itself error.

The debug bar of the output window allows you to

see the type of error and the slave number:

1) Error Code: 3 indicates an extension configuration error,

2) Error Code: 1 indicates an error in the extension
module itself;

3) Errorinfo indicates the configuration error of the
first extension module.

The following diagram illustrates the configuration

error of the first extension module:

Output §

ECLUNCULE . 3 BLDUCLOLU
ErrorCode JErrorlnfo:
ErrorCods JErrorlInfo:
ErrorCods JErrorlInfo:
ErrorCode JErrorlInfo:
JErrorInfo:
 Errorlnfo:
 Errorlnfo:
 ErrorInfo:

ErrorCode
ErrorCode
ErrorCode
ErrorCode

[EFRYRYRFRYRYRYR]
e

Build | Find in project Resources

Note: The X3000-CI-01-1 expansion module does
not participate in the configuration, and the wrong
extension module number does not contain this
module, that is, when this module is installed in
the first position on the right side of the CPU
module, the Errorinfo:1 actual configuration error
module is the first module on the right side of
X3000-CI-01-1.

After the error is eliminated, re-download the pro-
gram and power it back on, and the controller
resets incorrectly.
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4.2 Precautions

1) When editing a program in the Ladder (LD) editor,
when dragging a variable or function block into the
program, you need to pay attention to the mouse
change to "[4]" in order to place itin the program;

2) If you create a new variable in ST language, you
need to click the save button when exiting, oth-
erwise the changed data will be lost;

3) If the controller uses a Modbus TCP slave to
create a 32-bit parameter in the parameters,
direct compilation will cause an address con-
flict, and the 32-bit parameter and the following
parameters need to be recalculated. Press the
keyboard shift or Ctrl to select the parameter to
be recalculated, and click Recalculate.

4) When using the function block in the Boneng-
ControlLib library, some pins must have initial
values, otherwise the function block or driver
will report a fault; The parameters in the drive
also need to be set, and the relevant parameters
need to be correct to ensure normal operation;

5) Ifavariable has been called in the program, deleting
the variable in the variable table will not be deleted
in the program, resulting in a compilation error.

6) When deleting objects in the program, you need
to pay attention to whether there are variables
in the variable table that are selected (the
yellow part in the variable table) will be deleted,
otherwise it will be deleted by mistake;

7) Before you start the actual compilation, make
sure that you have assigned the program to at
least one task;

8) The watch window can monitor the current
value of the added variable, or you can change
the value of the variable to check that the appli-
cation is behaving as expected.

9) If the initial value of a variable needs to be
changed when using the variable table, the
device needs to be cold-started after the pro-
gram is compiled to change the initial value of
the variable.
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After-sale service
After-sales Service Please follow the steps below to
submit the after-sales process.

Login “www.boneng.com”

Click “Service” and “After-sale Service”

Service

Sales Contact

Technical Support

After—-sale service

w [P e

Login system

Email sign New user registration

Sign in

Other District
Controller/Drive : 0512-66182005
Motor/Gear motor/Gearbox: 0512-66189918
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BONENG TRANSMISSION(SHEN YANG)CO.,LTD
Controller/Drive : 024-31271571
Motor/Gear motor/Gearbox : 024-31292571

BONENG TRANSMISSION(TIAN JIN)CO.,LTD
Controller/Drive : 022-86928559
Motor/Gear motor/Gearbox : 022-26929558

BONENG TRANSMISSION(KAIFENG)CO.,LTD
Controller/Drive : 0371-23335230
Motor/Gear motor/Gearbox : 0371-23277771

BONENG TRANSMISSION(WEIFANG)CO.,LTD
Controller/Drive : 0536-4699687
Motor/Gear motor/Gearbox : 0536-4699667

BONENG TRANSMISSION(CHANGSHA)CO.,LTD
Controller/Drive : 0731-88386958
Motor/Gear motor/Gearbox: 0731-88380725

BONENG TRANSMISSION EQUIPMENT
(CHENGDU)CO.,LTD

Controller/Drive : 028-87740066
Motor/Gear motor/Gearbox : 028-87740066

BONENG TRANSMISSION(ZHAOQING)CO.,LTD
Controller/Drive : 0757-86719757
Motor/Gear motor/Gearbox : 0758-2699830

BONENG TRANSMISSION(SUZHOU)CO.,LTD
Controller/Drive Southern Jiangsu : 0512-66182005
Motor/Gear motor/Gearbox Southern Jiangsu :
0512-66189918

Controller/Drive Zhejiang-Shanghai : 0512-66182005
Motor/Gear motor/Gearbox Zhejiang-Shanghai:
0512-66189918

Controller/Drive Jiangsu-Anhui District : 0512-66182005
Motor/Gear motor/Gearbox Jiangsu-Anhui: 025-52171612

BONENG TRANSMISSION(USA/Canada)CO.,LTD
Technical Support/Debugging/After-Sales Service:
1250 E 222nd Euclid, OH 44117,United Staes

Email: America@boneng.com

Office Tel: 1-216-618-3099 / 1-216-618-0138

BONENG TRANSMISSION(India)CO.,LTD
Technical Support/Debugging/After-Sales Service:
Plot No. E-10/3, MIDC sinnar (Malegaon) Industrial Area,
Nashik, 422123, Maharashtra, India.
Email:india@boneng.com

Tel: +91-22-2781 3385 / +91-11-4507 6293
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