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A — Motion control generalities




MFB/MTM Generalities

B Unity version 3.0 includes a new functionality allowing simplified access via the
CANopen bus to the elementary motion functions of variable speed drives and
servodrives. ((examples )

M340

PLCopen'

motion
«control

ATV31

* Lexium O

IFE, IFA, IFS

— MOTION TREE MANAGER function

E

M ame:

General | Az parameters I Yariables name I

JPAINT_MACHINE

List of available Drrive:

| MFB_LEXIUMOS

Metwark type:

IEANDpen

List of compatible address:

[ - |

o]

Cancel | Help |

— MOTION FUNCTION BLOCK functions

MC_READAXISERROR O .
El | MC_HOME O
MC_READAXISERROR 5
MC_HOME
oris_Ret_0— AXIS ERROR|— -
1— ENABLE VALID | — Ais_Ref D—|AXIS ERROR|—
BUSY— MC_home_0_sxecate— EXECUTE DONE—
ERRORID [— —{FPOSITION BUSY[—
AXISFAILT [~ vhome: 0—{SPEED  COMMANDABORTED —
AXISFAULTID — htype_OfS]—{HTFE ERRORID|—
ARISDIAG — .
AXISDIAGID —
ARISWARNING [—
AXISWARNING D [— . :
ISERRORID — MC_MOVEABSOLUTE O .
MEGERRORID — MC_MOWEABSOLUTE
- Pis_Ref D—|AXIS ERROR—
i ESEOWERRD ME_MOVEABSOLUTE_0_sxecate— EXECUTE DONE|—
MC_POWER P1—{POSITION BUSY—
- WA—|VELOCITY COMMANDABORTED —
focis_Ret_0—]AXIS ERROR|— 10000—|ACCELERATION ERRORID|—
MC_power_.—|ENABLE  STATUSI— 10000—{ DECELERATION
ERRORID[— -
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Minimum versions & tools necessary

B A minimum version is necessary for using MFBs )
R The

Min version

' CANCen /

L L _ __ —.

Unity
sv 3.0

LXM 15L |{ LXM | |LXM 05 IcIA IcIA
sv 2?2 || 15M/HP | |sv 2227 (IFS) (IFE IFA)
| sv 2?2 ' sv1.007 | | sv1.102

e

I T

Tools necessary
for using MFBs

=

Fowersuite

Linilink. Unilinlk. Powwersuite
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‘3-phase’ implementation methodology

-

o

CANopen bus configuration:

Step 1: Configuring the CANopen communication port on the processor
Step 2: Configuring slaves using Unity configurator

. Configuring PDO exchanges

Step 3: Checking the configuration using the Unity structural view

~

/

1 1

- Define the variables and structures of the drives used by the MFBs.

Configuration: MTM
Allows to create a logical node

1 1

/

Programming: MFB

Using the MFB library during programming

unity

Configurator

MTM

Motion Tree
Manager

MFB

Motion Function
Blocks

Serial line communication — 2006/02/27
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B — Configure CANOpen nodes

Configuring the nodes is an essential step
in implementing the MOTION FUNCTION BLOCKS.

H Serial line communication — 2006/02/27
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Step 1 : Master configuration

Communicatar head CAMopen

CaMopen comm head
B Channel 2

rm Eunﬁ/g‘/—\

Function:

a brand of
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L
I nputs

\

Outputs
Mb. of words [30W] |32 — Mb. of word= [MW] |20 =
Indes of 1zt 36 100 = Indes o 12t 2w 200 =
Mb. of bits [*M] R =i b, of bits [3M] a2 _|:|
ofdst M ] _|:| Index of 1zt 1M

Transmission speed 1] - | kBaud
SYMNC Message COE-ID
SYMC Mezzage Period juli] ms

B The PDO’s Offset to read and
write the PDOs in the internals
variables, mainly dedicated for
the HMI communication.

B Bus Parameters:

1. speed according with the
length of the bus.

2. Periodicity for the Sync
Message

B Task assigned to the PDOs

Serial line communication — 2006/02/27
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Configure a drive
(except Lexium 05)

H Serial line communication — 2006/02/27
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Step 2 : Lexium 15 HP

e [— 'ﬁ, Configuration
Sy 0:PLE bus

= T o:en=ErF 0200
........ [P](F]: EMX CPS 2000
= R B o:EmxPa om0
........ &, CAMopen

........ & Ethernet

IEE Structural wigw /
- —

Configuration

New
device: yes

MNew Device...
) N OF.
Topological Address: [1..63]
Cancel
MHode-D:
Help
Part Mumnber Description

T

When the master’s )

configuration is done we
must to define the Slave
present on the Field bus

_

=l CAMopen drop

+ Digcrete

=l Motion
ATV W11
ATV W1_2
ATYIIT_W1_3
ATVET_W1_1
ATV W11
leld, [FA
lel®,_IFE
leld, |FS
lcld,MOES
Lexium0s

e=iummlle hAFR

ExiLi 1 o_tAp
Oszicoder
+ Other

My device:
LEXIUM 15
@3

Altivar 31 CAMNopen Slave DSP402 [TEAT
Altivar 31 CAMNopen Slave DSP402 [TEAT
Altivar 31 CAMNopen Slave DSP402 [TEATWI.S
ATVED [TEATWE111E.eds)

ATV [TEATWI111E.eds)

leld-FA CaMopen [lold-IFaA, eds)

lcld-IFE CaMopen [cla-IFE. eds)

lcld-IFS CaMopen [lcla-1FS. eds)

lclbMOBS bazed on profiles D5301%W4.01 and ...
D170 CaMopen [TEDC170_0100E. eds)
Lbd 058 PLCopen [LEXIUMOS_MFB.EDS)
LEXIUM 15 HF servodrive [Lexium 15 MP HP...
LEXILIM 15 MP servodrive [Lexium 15 P H.
Osicoder - abgolute rotamy multi-turn encoders
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Step 2 : lexium

o — a Configuration
C o [#l B 0: PLC bus
A4 %__D,; 2: CAMopen Micro

5 s q::-- F:CAMNopen drop
i 0.0: Lexiumis HP
i [:' Derived Data Types

e — .a Yariahle y
A 4 Elementary Yariablez
I 0 Derived Variables

At the end the
 LEXIUM 15 is present
- on the field bus @3

= But not with the MFB @
~ profil
r:: ..... - @ EEH':S

|:| Timer Events

|:| I#0 Events

e T - —

15HP Configuration
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Step 2 : lexium 15HP Configuration

B In this screen we must select MFB in order to select Motion function.

Kl

%E Structural view

....... a’ Station
[ — a’ Configuration
= I %R, 0:PLC bus

[ R E-,_QJ 3 CAMopen Micro
[ - q:)-v 2 :Calopen drop
........ B, 00:Lesiumos_MFE
[ - q:)-v 3:CAMopen drop
........ B, 00:Lesiumis_HP
........ [3’ Derived Data Types
[3’ Derived FB Types
[ - a’ Yariables & FB instances
-------- W Elermentary Wariables
........ ﬁ’ Dierived Variables
-------- V 10 Dierived Variables
-------- ﬂ’ Elementany FE Instances
-------- ﬂ’ Dierived FE Instances

-------- [3’ Motion

[ [ a’ Communication

u Timer Events
........ u 10 Events

-------- [3’ Animation Tables
-------- [3’ Operator Screens
[ - m Documentation

LE=ILUM 15 HF zervadrive [Lexium 15 MP HP.eds]

L Lesium15_HP M Aoo | 10 Ewvor controd | 1! Config l
B Channel0
Index Label Yalue
0 f{z04:m Mazke fijr Low-Ooppelwort des ersten Transmit - PO0s 4294967295
1 fz2040z Mazke fiir High-Ooppelwart des ersten Transmit - PO0s= 4294967295
EN Mazke fijr Low-Ooppelwort des zweiten Transmit - PO0s - 4294967295
3 | 201502 Mazke fidr High-Doppelwart des zweiten Transmit - PO0=s 4294967295
& | zotem Mazke fidr Low-Ooppelwart des dritten Transmit - PO0s 4294967295
5 | z0i602 Mazke fidr High-Ooppelwart des dritten Transmit - PO0s= 4294967295
& |zoz00 Awis Type 0
7| 202002 In-Fosition Window 0
Tz | 202003 Contouring Ermor Window 1]
T3 | z0z004 Fosition Register 1 1]
0| z0z0.05 Fosition Register 2 1]
| 202006 Fosition Register 3 1]
Tz | z0z0a7 Fosition Register 4 1]
T2 | 202008 Denominator Resolution 0
T4 | 202009 Mominator Fesolution 0
16 | 202004 Count Direction 0
6 | 202205 Copy a Motion Task 0
7 | 202400 Homing Type 0
& | 202402 Homing Direction 0
8 | 202403 Homing Speed 0
Funchion: 20 | 202404 Acceleration Famp Jaogging and Homing 1]
W \_l\ E 2024:08 Acceleration Famp Jaogging and Homing 1]
|22 | 202406 Homing Offset 1]

a brand of
Schneider
Electric

Serial line communication — 2006/02/27

11



Step 2 : lexium 15HP Configuration

M |n this screen it is possible to check the PDO communication.

LEXILUM 15 HF zervadrive [Lexium 15 MP HP. adz]

Ml =" ™= FoO1(static))
----- D 'l.l'elncitgactu*ll.l...
Nl 3 F'u:usitiu:unact}‘al V...
| = MIEY POD 2 (Stapie)
N e D Statuyt{rd

ajektorienstat...

+ION3. 30002

#0832 340000

W3 30005 A L

selwiya 0004 e~

HIWh3 30006 =WE

T~
[ -]

BOGC:00
G0G4:00

E041:00
2080:09
BOET00

ﬂﬂ PDO ﬂﬂ Eor comfrof ] ﬂﬂ Comfig I
W 1]
/ FOO \ I Tr.Type | InhibitTime-l Ewent Ti... | Symbol Topo.Addr.

Feceive 20

POE N

| Tr.Type |InhibitTime

- MY POO1Static)

----- D MDEiDn\aEk Mum...

..... [ Targstveloeity

= MY PDO2 Stahic)

..... D target_pl:i*itil:\n

..... [ Frofile vlacity

- W FOD 3 Fhatic)
N\

N i D l:u/mn(:rlwurd

%des of Cperati..

..... 158 PoD 4 [Statie)

Topo.Addr.

FLWEE 30008 b i P

=GO 330004

=GO 330000 b i L

=GO 3 H000.2

LW 330007 b i

L3 30008

202205
EOFF:00

B0 00
E031:00

E040:00
BOE0:00

M According with the
EDS file somes PDOs
are already mapped,
and locked

B The PDOs used
Topologics addresses
%ID/QD and internals
variables %oMW....

® when we use a MFB
profil Nothing is
ajustable excepted

the INHIBIT TIME
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Lexium 05 specific configuration




Step 2 : lexium 05 Configuration

IEE Structural wigw /
- —

e [— 'ﬁ, Configuration
Sy 0:PLE bus

= T o:en=ErF 0200
........ [F][P): BMX CPS 2000
0: BMK P24 2030

........ &, CAMopen
........ & Ethernet

When the master’s )

configuration is done we
must to define the Slave
present on the Field bus

_

New
device: yes

New Device...
Topological Address: [1..63]
Cancel
MHode-D:
Help
Part Mumnber Description
=l CAMopen drop .
+ Discrele My device:
=l Motion
ATV 11 Altivar 31 CAMopen Slave DSP402 [TEAT LEXIUM 05
ATV W1_2 Altivar 31 CANopen Slave DSP402 [TEAT
ATYIIT_W1_3 Altivar 31 CAMopen Slave DSP402 [TEATYS. T
ATVET_W1_1 ATVET [TEATVYET11E.eds]
ATV W11 ATV [TEATYY111E . eds]
lcld, IFA, leld-FA CaMopen [lold-IFaA, eds)
lclt, IFE lcld-IFE CaMopen [cla-IFE. eds)
lcld, IFS lcld-IFS CaMopen [lcla-1FS. eds)
lclbMOBS bazed on profiles D5301%W4.01 and ...

Icl®_MOBS

Lexium05_MFB

LexiarmTS_HF

Lexium15_MP
Oszicoder

+ Other

D170 CaMopen [TEDC170_0100E. eds)
Lbd 058 PLCopen [LEXIUMOS_MFB.EDS)
LEXIUM 15 HF servodrive [Lexium 15 MP HP...
LEXILIM 15 MP servodrive [Lexium 15 P H.
Osicoder - abgolute rotamy multi-turn encoders

Electric
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Step 2 : lexium 05 Configuration

avigateur du projet

B

= ]m, 0 B HEF D200
SR [P) [F] : BM CPS 2000
=] 'E o 0:BMH P34 2010
ety _@;V CANopen
........... @V SerialPort

; ys Sl

E\R’ 3 Micro CAMopen

By &, 2:Station 4ES CANopen
---------- t 0.0 Lexium05_MFE

D’ Types données dérivés

N[ 71, Types FB dérivés

; "\, ¥ariables et instances FB

atiables &lémentaires
----------- [, ‘ariables dérivées

At the end the
LEXIUM 05 is present
on the field bus @2

(3, MasT

[ 5. Evénements

2

Ilf,’;i-l-:-i.‘-l:—n yeamm head O 00 o« !

Connegions configurées: 1

LEXILN0S
MFB

. l:.-“—‘-.l'*-l-:up...i T Micro CAN...

a brand of
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Step 3:  Checking the configuration using the
Unity structural view

'roject Browser
Bg Structural view B The structural view can be used to see
~J+{3), Configuration - quickly which nodes are present on the
Bl 0 PLC bus CANopen bus

= B M.,- 0: BMK KEF 0200
........ (F][P]: EM CPS 2000

I E 0: BN P34 2030 — Node address (@2)

— Drive type used

-------- 0.0: Leziumids_MFEBE
S (}. 3 C,ﬁ,f-.].:upen drop
........ B 00 Lesiumis_HP

a
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C — Motion tree manager

MOTION TREE MANAGER are used to:

Define the parameters of drives used on the CANopen bus (type,
version, etc.)

Configure the variables and structures used by the MFBs

H Serial line communication — 2006/02/27
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Step 1: Defining the parameters of the drives
used on the CANopen bus

IEa Structural view

5 a’ Configuration

= Rﬂ« 0:PLC bus

e ]]]L 0: BRI XEP 0200
........ (P [F]: BMR CP
N i  U:BMx P34 2010
........ @v CaAMNopen
e @v SerialPart

[

LA Ll:'ml.lllll.l-\.l_l'\l’l

........ [3’ Derived Data Types
........ [j" Derived FB Types
- a’ ¥ariables & FB instances
........ .v Elementary ¥ ariables
........ q’ Dierived Variables
-------- .V 10 Dierived Varizables
-------- ‘V Elementany FE Instances

....... Mew axis

........ Add User Directory ...
........ r: ,Qdd H':."I:lErllrlk e

| BT T

(type, version, etc.)

General | Asis parameters  Variables name ]

Aniz reference variable name:

wis_Fref_01

CAMOpen handler vanable name:;

|Ean_H andler_0

Ok | Annuler

dide

M Variables name view

— Name the
AXIS Reference
structure that will be
used in the MFBs

— Name the control
structure variable
used by the
HANDLER block

-------- FEThztan

a brand of
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Step 1: Defining the parameters of the drives
used on the CANopen bus (type, version, etc.)

il

g a Editor !EE
= AXlS REF StI’UCtU re ¥ l ooT T_I,Ipes] Function Bh:u:ks] [DFB T_I,Ipesl

Y| Name B v EDT I DDT [ 10DDT
________ Pl [P]:E:MEF'\~~-\_ i Type - Address - Walue Comrrent -
o — B, 0:BMxPas 200 T
-------- &, , CAlapen +- [l AxisParamDesc 0 ARRAYTD.21.. Type: 306, Ref: 12592, Yers: 1.0
— @, SerialPort +- ] FRecipe 0 ARRANO.19...
........ .i: > i >
........ .i: > 2
........ .i: > 3
........ .i: > 4
........ .i: > 5
........ .i: > 3
........ l;: > 7
[ [— E\\R, 3 CAMopen Micro
[ [— t}-v 2: CAMNopen drop
........ B o U0 Lexium0s_K1
-------- [j" Derived Data Types
-------- [j" Derived FB Types
—|--{ 3, ¥ariables & FB in es
........ 0, Elementary ﬁarih:"\—\
-------- !’ Dierived Wariables \‘\\
e | AxisParamDesc x_array: Parameter list (Index/Subindex)
éﬁ’ DervedFE stances | used for ‘saving’ or restoring’ the drive/motor configuration
ey [ otion
S R Recipe x array: Saved values
........ D FRecipe_0
[ [j" Communication
s I 71 Proara m hd
i | B ¥ 0.0: CANop..| [ CaNopen M. B2 43.200.0: L. B8 Data Edior |

a brand of . o e
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& Example : LEXIUMO5 Configuration

H Serial line communication — 2006/02/27
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D — Motion Function Blocks

Actions are programmed through dedicated Blocks
called ‘MFBSs’

Motion Function Blocks provide simplified access to
the main drive functions.

H Serial line communication — 2006/02/27
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state diagram

B Each drive complies with its own DRIVECOM profile but the MFBs comply with
the PLCopen standard (in accordance with PLCopen v1.1 specification).

— There are 5 main states:

MC_STOP_.

MC_MOVE
MC_VELOCITY
MC_GEARPOS
MC_HOME

MC_POWER

abrand g ' . . o
Schnei{,le_r Telemecan |q ue Serial line communication 2006/02/;;
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Description of the basic I/O parameters

B Each Motion Function Block has so-called basic input and output parameters.

— Input parameters: — Output parameters:
— Error Execution error detected (Error = 1)
MC_POWERA

- Axis AXIS_REF — — Done Signals the end of the action
— Enable Enable on State <

— Busy Reflects the action in progress (Busy = 1)

or e rp
15
MiC_STOF

— Errorld Error identifier

ERROR
DOME
BLSEY

ERRORIC

HDABORTELD

— Execute Enable on Edge éé‘i?@

— CommandAborted Command interrupted by
execution of another Motion Block

CoOnd

a brand of . o e
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Generalities on the MFB

ATV71 LEX15 LEXO5 ICLA

Communicatar head CAMopen

E CaMopen comm head 1l Config l
B Channel 2

Inputs Cukputs

Mb. af words (=MW B2 — Mb. of words [(xMWw] 52—

Indey of 15t 2k ] _|:| Index of 1=t %MW |32 _|:|

Mb. of bits (M) a2 = Mb. of bits [2M) a2

=

et | | mictsom [ ® The MFB function must be
_ use in the task dedicated for
us parameters . .
Tansmissiongoned |20 3] KBaud the CANopen communication.
SYMC Message COB-D |10
SYMNE Mes=sage Period a0 ms

— Example : Here the MAST
/ p

Function:
4 Task: |
< |M&ST |

a brand of . o e
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TE CAN Handler ATV31 ,ATV_7_1 LX15 LEXO5 ICLA

A
B Purpose : To check the CANopen communication and the consistency
between the software and physical configurations

— The TE_CAN_Handler function is MANDATORY for ensuring operation of the MFBs. It
must be scanned each mast or fast CPU scan cycle.

INSTAMCE - General I Auis parameters W aniables name

]
EAH_H_I':'LH D I.-’-‘w:is reference variable name:
anig]_lexium
- HETWDHHDPEHATIDHAL MISHEADT \ Eef0pen handler variable name:
—AE|S EREORID INSTANCE

] I Cancel | Help |

It is MADATORY for this block to be instantiated
with the control structure variable.

a brand of . o e
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TE_CAN_Handler

ATV31l ATV71

LEX15 LEXO5 ICLA

B Purpose : To check the CANopen communication and the consistency

between the software and physical configurations.

B |nput parameters

INSTANCE — NetworkOperational
CaN HANDLER 3 — System information that the slave is working
_ - correctly on the CANopen bus
@ —HETWORKOFERATION AXISREADY
— RIS ERRORIE
— Slave_acti_ x => %IW0.m.1.8.1

& SLAVE_ACTIV 1 BOOL Slave active on the buz: device 1

e i BOOL Slave active on the bus: device 2

Wﬁl aL Slave active on the bus: device 3

T E ACTIV BOOL Slave active on the buz: device 4

& SLAVE_ACTIV & BOOL Slave active on the buz: device b

ggﬁﬁ%'@ Serial line communication — 2006/02/5;




TE CAN Handler ATV31 .ATV?l LX15 LEXO5 ICLA

B Purpose : To check the CANopen communication and the consistency
between the software and physical configurations.

B |nput parameters

B x|

Generall turis parameters  Wariables name |

INSTANCE ' s elarence-vatabie TTE—

a Ia:-:is'l_le:-:ium
CAN_HAMDLER

— ORKOFERATIONAL AXISEEADY [INSTANCET
{ —AXIS ERRQORIC
\_}/

] I Cancel Help

a brand of . o e
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TE CAN Handler ATV31 .ATV—7~1 LX15 LEXO5 ICLA

A
B Purpose : To check the CANopen communication and the consistency
between the software and physical configurations.

B Output parameter

INSTAMCEA ' — AXISREADY =1
CoaM HAMDLER : — There is no fault on the CANopen bus
- \ — The software configuration is consistent with the
. ;‘LEITSWDHHDPEHAT'D”‘E‘L @ hardware configuration present

a brand of . o e
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Easy faulty device

Motion Blocks and associated targets

ATV31 ATV71 Lexium 05 Lexium 15 IclA

MC_WriteParameter

MC_ReadActualVelocity

MC_Stop

MC_MoveAbsolute

MC_MoveAdditive

MC_MoveVelocity

MC_ReadAxisError

replacement TE_DownloadDriveParam
Lxm_GearPos
Lxm_UploadMTask
. Lxm_DownloadMTask
Lexium advanced
functions Lxm_StartMTask
% mﬁé\i@ Serial line communication — 2008/02/5;



ATV31 ATV71 LEX15 LEXO05 ICLA

1- Motion Function Blocks

£l

it

MC_ReadParameter
(T FEEADPAFEAMETEFH
MC_READPARAMETER 15
:Ei:ESEUTE EEEﬁE: N PUFpOSG :
—FPARAMETERHUMBER BUSY —
—| SUBINDE>- ERRORID — . .
WALLE |— — Reading a variable by SDO
LEMGTH [— .
messaging
MC_WriteParameter
MC_WRITERPARAMETERA . Purpose
19
MEWRITERARAMETER — Writing a variable by SDO
—AxIs ERROR [— .
—{EXECUTE DOME |— messaging
—PARAMETERMUMBER BUSY —
—SUBIMNLCEX ERRORIC —
—WALLUE
—LEMZ=TH

a brand of . o e
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ATV31 ATV71 LEX15 LEXO05 ICLA

1- Motion Function Blocks

MC ReadActualPosition

MC READACTUALPOSITION

11
MC_READACTUALPOSITION | ] Purpgse:
— gﬁfEILE ESESE . — Reading the actual
v I position
ERRORID —
FOSITION|—

B The unitis linked to the drive used

a brand of . o e
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ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

MC _ReadActualVelocity

MC_EEADACTUALWELOCITY

14

MC_READACTUALVELOCITY
- B Purpose :

—AXIS ERREOR —
— EMNABLE WALID —
BUSY —
ERRORID —
WELOCITY —

— Reading the actual velocity

B The unitis linked to the drive used

H Serial line communication — 2006/02/27
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ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

MC Reset

MC_RESET1 n B Purpose :
MC_RESET . .
s — — Acknowledging internal errors
BRI and internal warnings
ERRORIC —

B Purpose :

e emm — Used to stop any
MC_STOP movement in progress

—ExEeuTe “oone [ and sets the drive to
COMMANDABGRTED | — Stopping status

a brand of . o e
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ATV31 ATV71 LEX15 LEXO5 ICLA

s

1- Motion Function Blocks

MC _ Power

hC_POWER 1
1z B Purpose :
hC_F OWER
o Ny - ‘Settlng t_h,e drive to
—|ENABLE STATUS — Standstill’ status
ERRORID —

a brand of 5 - ation _
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ATV31 ATV71 LEX15 LEXO5 ICLA

~

1- Motion Function Blocks

MC_MoveAbsolute

B Purpose :
T — — Used to execute a
- oA ERROR | — command to move to an
—[yetory . commanoasorren absolute position

DECELERATION

B The unitis linked to the drive used

H Serial line communication — 2006/02/27
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ATV31 ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

B Purpose :

— Used to execute a command to
move to a relative position with

MC_MoveRelative

MC_ MOVERELATIVEA
= ..
b C_WOWERELATIVE reSpeCt to the current pOS|t|0n
— AxIS ERROR — -
—EXECUTE DOMNE — Of the drlve
—DISTAHCE BUSY [—
—{VELOCITY COMMANDABORTED —
—ACCELERATION ERRORID —
—DECELERATION

B The unitis linked to the drive used

Serial line communication — 2006/02/27
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1- Motion Function Blocks

MC_MoveAdditive

MC_ MOWEADDITIWEA

MC_MOVEADDITIVE !
—AxIS ERROR|—
—EXECUTE LDONE—
— DISTANCE BUSY —
—{WELOCITY COMMANDABORTED —
—ACCELERATION ERRORID —
—{DECELERATION

The unit is linked to the drive used

ATV31 ATV71 LEX15 LEXO5 ICLA

B Purpose :

— Used to apply an additional
movement command to the
drive in motion

a braj
Sch

nd of
neider
Electric

Serial line communication — 2006/02/27
37



ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

MC_MoveVelocity

MC_ MOWEWELOCI T = PUI’pOSG :
10 .
MC_MOWVEVELOCITY — Used to execute a velocity

o ERROR |— movement command
— EXECUTE IMVELOCITY [—
—WELOCITY BUSY —
— INWERT COMMANDABORTED —

ERRORID —

B The unitis linked to the drive used

a brand of . o e
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1- Motion Function Blocks

MC Home

MC_HOME1
MC_HOME i B Purpose :
eieeuTe S ERE— — Used to execute a Homing
—{FOSITION BUSY [— command
—{5FEED  COMMANDABORTED |—
—{HTFE ERRORID [—

a brand of . o e
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ATV31 ATV71 LEX17 LEXO5 ICLA

1- Motion Function Blocks.:l

MC_ReadAxisError

M Purpose : To retrieve errors from the
system

MC_READAXISERRORY

13

MC_READAXISERROR B Output parameters

—AxlS ERROR
—EMABLE WALID
BLSY

ERRORID
AISFALLT

Al TIL
AEISDIAG
AEISDIAGID
AEISVEARMING
AXISWARNINGID
P, [T
b [

— AxisDiag: TSX CPP110 card
diagnostics

— AXisErroriD: MFB error No.
storage

WIIIWIIIIII

— MSGErrorID: Messaging system
error storage

a brand of . o e
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1- Motion Function Blocks.]

MC_ReadAxisError

M Purpose : To retrieve errors from the

ATV 31 | ATV71 | LXM 17 LXM 05 ICLA
Axisfault id 1ft 1ft Errcode | Signlatched |Faulsig_sr
2029:16 | 2029:16 | 2029:16 301C:8 301C:12
Axiswarn id LRS6 Warnlatched | Warnsig
2002:38 | 1002:0 301C:0C 301C:A
Axisdiag id Errd Errd 1003:0 Stopfault | Stopfault
603F:0 | 603F:0 603F:0 3020:7

ameters
ve fault

Jrive fault value

B The error values are
specific to the drives

— Here is a
correspondence

table

Serial line communication — 2006/02/27
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1- Motion Function Blocksil

MC_ReadStatus

——

[ E H

ATV71 LEX17 LEXO5 ICLA

M Purpose : To ascertain the drive status

B Output parameters

MC_READSTATUS _
16 — Errorstop: Stop with error
MC_READSTATUS
o ERROR |— — Stopping: Drive stopping
—{ENABLE WaLID —
BUSY — — StandSt
ERRORID |—
< ERRORSTOFE — Disable Stopping
< STOPPINGE MC_ST}v
STAND — .
[~ — Discrete Error \
— Op Started Error MC_STOP
YHCHROWIZEDMOTION B — Continu
MOTIONTASKMOTION — Done
REFERENCED [— N Errorstop
D ONH L DAL G — Synchrg
Dl — MC_MOVE..
HOMING = MC_HOME {‘i—RESET Error
. Homing Standstill Disabled
— Downlo MC_POWER
gé’ﬁ%ﬁé or Serial line communication — 2006/02/[2;



1- Motion Function Blocks|§

MC_ReadStatus

——

ATV31 ATV71 LEX17 LEXO5 ICLA

M Purpose : To ascertain the drive status

B Output parameters

MC_EEADSTATUSA

16
MC_READSTATUS

—AxlS ERROR

— EHABLE WALID

BUSY

ERRORIL

ERRORSTOF

STOPPIMNG

STAMDSTILL

DISCRETEMOTION

CONTINUOUSMOTION

SN M

OTIONTASKMOTIO

REFEREHNC

DEOHLOADIN G

LISABLED

HOR NG

HERAZEERRERRERR

— MotionTaskMotion: Current step number

— Referenced: State 1 => Drive referenced

nd of

0
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ATV31 ATV71 LEX15 LEXO5 ICLA

B
.

T

b

I

e

]

! ‘- -.-\

1- Motion Function Blocks

TE_UploadDriveParam

B Purpose :

TE_UFPLOADDRINEFARANK

| TE_UPLOADDRIVEPARAM 2| — Used to read drive motor
eeeure “DONE parameters and store
them in a PLC memory

FARAMETERLIST BLUSY
Zzone

CoOmAMDABORTED
ERRORID
FARAMETERSET
SIZE
ERFFARAMMNUMBER

, . TE_DownloadDriveParam
I‘ _ _ B Purpose :

| CANopen TE_DOWNLOADDRIVEPARAM — Used to write drive motor
execure SonE parameters previously saved
BUSY — .
T PamamETERLIET D In a PLC memory zone
ERFRFARAMNUMBER —

a brand of 5 - ation _
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ATV31 ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

Lxm_UploadMTask B Purpose :

— Used to read Motion Tasks
-1- T ——— and save them in a PLC
Sifeure “oonE[— memory zone

Lxm_DownloadMTask = Purpose:

— Used to write Motion Tasks
LiXM_DOMNLOADMTASK _ previously saved in a PLC
bl DOV DAL A T AS memory Zone

— Al S ERFROR [—
—|EXECUTE DOME [—
—FARAMETERSET BUSY [—
—ERASEUNUSED COmMMANDABORTED —

ERRORID —
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ATV31 ATV71 LEX15 LEXO5 ICLA

1- Motion Function Blocks

Lxm_StartMTask

Letd STARTMTASEKN

.......... Lt STARTMTASK 4 B Purpose .
—AxIS ERROR—
- e BusY — Used to start a MOTION
COMMANDABORTED —
Starts an ‘MT’ ERRORIDI— TASK step
movement
LXxm P
—Gea 2o B Purpose:
LM _SEARFOS1 — Used to synchronize the
LXM_GEARPOS 3 position of a slave axis with

Aols ERROR
EXECUTE IMSTMCH

respect to a master axis
i & I/_' """"" RATIONUMERATOF BUSY according to a coefficient
. (ratio)

RATIOMDEMOMINATOR ERRORID

Follow an incremental or SSI signal

a brand of . o e
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Example : How to configure a MFB

H Serial line communication — 2006/02/27
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E — Application examples
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Automated storage

Goal of this application :

Automated storage system having
three axes mechanism for putting
product into the store at the right
place.

B Solution

— The MFB on CANopen provide the coordinated movement required with LexiumOQ5 drives range
and BDH motors.

— Unity Pro and MFB allow to get a flexible application.
B Key functions
— MC_MoveAbsolute / MC_ MoveAdditive
B Key values
— Simple motion sequences in Unity
— Flexible solution => same program for different size of products

a brand of . o e
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Pick and Place

Rotation axis

Vertical axis

e e =

B Solution

— Two independent axes are needed one rotate and one vertical using servo-drive like Lexium15.
MFB is used to control simultaneously these two axes.

® Key functions

— MC_MoveAbsolute, to control linear and rotate axes.
— TE_UploadDriveParam / TE_DownloadDriveParam

m Key values

— Flexible solution => same program for different size of products
— High dynamic Lexium15 with BSH motors

Goal of this application :

Machine assuring products pallet
pick and place with one rotate axis

and one vertical axis for lifting and
lowering movement.

a braj
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Material handling

Horizontal X axis

Vertical Z axis Goal of this application :

'a:,;\"o
!
Aw{ Pick and place Cartesian robot
___ v assuring products feed to the pallet

. e products.

| i The robot has three independent
linear axes for products positioning
on the pallet layers.

B Solution

— Classical gantry are widely used in material handling. At least three independent axes are
required for translation and lifting movement using servo-drive like Lexium 05. MFB is
used to control simultaneously these axes.

B Key functions
— MC_MoveAbsolute / MC_ MoveAdditive
B Key values
— No specialized motion module required
— Real time positioning modification related to the product location on the pallet.

a brand of . o e
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Material conveyor

Goal of this application :

Feeder Belts Assuring products feed
to the machine stacking products by a
stopper.

Continuous operation and stop in
case of jamming. Speed 130-140
m/min for the belt conveyors

B Solution

— Most of conveyors are control by the inverters. ATV71 and ATV31 are the best products
for that, compatible with MFB on CANopen.

B Key functions

— MC_MoveVelocity

— Speed modulation by modification of speed parameter
B Key values

— Simple program adapted

— Real time speed modulation

a brand of . o e
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Boxing of products

Axe MIEED

Goal of this application :

Boxing of product Assuring transfer
and boxing of layers, using a Pick &
Place unit (gripping is carried out by
suction cups).

B Solution

— Classical transfer machine are used in secondary packaging for boxing operation. The MFB

allows to control simultaneously two coordinated axes for axis rotation and for lifting and
Lowering movement.

B Key functions

— MC_MoveAbsolute
B Key values

— Best performances

a brand of 5 - ation _
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Conveyor Grouping / Ungrouping systems
ool =

Master conveyor

Goal of this application :

CANGpen Hard wiring

Conveyor Assuring grouping and
ungrouping transfer of products.

The space between product are
already constant. The Master/slave
Slave axis speed ratio determined the new

_ control by ratio Space.

Master axis

B Solution

— Using the Master / Slave capability inside the Lexium15 drive, to manage the master and
slave speed conveyor. The link between master and slave drives is done by cabling between
I/O encoder emulation. The Lexium MFB are used to control de movement.

B Key functions
— Lxm_GearPos to set the ratio values and linking to the master
— MC_MoveVelocity for the master movement command.

m Key values
— Simple motion program
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Format adjustment in wood machines

Goal of this application :

IclA servo drive

Simple positioning system using
servo-motor or stepper systems,
assuring the machine setup in order
to position guides for varying material
sizes.

B Solution

— Using MFB with IclA stepper or servo-drives for the positioning system. The position targeted
could be adjusted by the HMI related to the type of product to do.

B Key functions
— MC_MoveAbsolute
— MC_ MoveRelative
® Key values
— Simple positioning for auxiliaries axes
— IclA and MFB is the best solution for flexible machine
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