Sciyeider

Program example

M221 with ILX2T via Modbus
TCP



Schpeider

Expert Support Machine Solution

Table of Contents

Yoo (8 o! o o WP PR P PR PPRRPRRPRI 3
OVEBIVIBW ..tttk s et et et e ekt e oo Rt e Ae Rt oo e et e oa ke e e R et e be e e e e et e e R et e ne e e e nnn e e e ne e e nere e neeen 3
2T (0] (I o U =TT o 1o SRS 3
S =T el 0 o J= U o 1T ST 5
Operations and AGJUSIMENTS.........iiiii e e e e s e e e e s e st e e e aeeeesssntraaeeeaeessanssteaeraeeeesannnne 6

M221 with ILX2T Via MOABUSTCP ...ttt ettt e e e e e e e et e e e e e e e s anbeneeeeaae e s 7
SYSTEM CONTIGUIATION ....ceiiieieeie ettt e e e e ettt e e e e s e s e ba et e e e e e e e e s annteaeeeeaeasaannbnneeaaeeeaaannnee 8
(o] g1 1o [0 = Nile] o I o) il 502 TR ETP RSO 9
MOADUS TCP INtErfaCe Of ILX2T ... e ittt e e e e ettt e e e e e e e et e e e e e e e e e e annbeneeeas 10
Ethernet configuration in M22L ...... ... et e e e e e e e e e et e e e e e e e e e annbeeeeeas 16

EXPIanation Of SOUIMCECOUE ... ettt e e e e ettt e e e e e e e e e aabeeeeeaeeesanbaeneeaaaeaan 19
ANIMALION TAIIE ...ttt e et 19
JLIE= 153 Q0 T =14 o OSSR 21
STALUS MACKINE ...ttt s e ek e e s e e n et e na e e e ne e e nn e e nar e e e nnreenanes 21
(O 01T =110 T 4 T o [T SRRt 27

[ 1o 0T o TSRS 29

(o) 1 LT [o o7 1 YU PPEEPRS 32

Profile position (POINt tO POINT) ...t e e e e e e e et e e e e e e e e ennbreeeaaeeeaaannnes 34

N [oTo Wl To [cI (0 aF=Ta 18 F= 1IN o g oo [= ) TP 37

Reading and writing parameter Via SDO ...........uuiiiiiiiiiiii et a e e e 40
Summary 40

Version 1.0,  November 11" 2015 2



Schpeider

Expert Support Machine Solution

Introduction 1

Overview

This chapter gives the introduction.
Contents of this chapter

This chapter contains the following topics:

Topic Page
Before you begin 03
Start-Up and Test 05

Operations and Adjustments 06

Before You Begin

General

The products specified in this document have been tested under actual service conditions. Of
course, your specific application requirements may be different from those assumed for this and
any related examples described herein. In that case, you will have to adapt the information
provided in this and other related documents to your particular needs. To do so, you will need to
consult the specific product documentation of the hardware and/or software components that
you may add or substitute for any examples specified in this documentation. Pay particular
attention and conform to any safety information, different electrical requirements and normative
standards that would apply to your adaptation.

© 2014 Schneider Electric. All rights reserved

A& WARNING

REGULATORY INCOMPATIBILITY

Be sure that all equipment applied and systems designed
comply with all applicable local, regional and national
regulations and standards

Failure to follow these instructions can result in death,
serious injury, or equipment damage.

Please Note

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this material. A qualified person is one who has skills and knowledge related to the
construction and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved. Failure to observe this information can
result in injury or equipment damage.

Version 1.0,  November 11" 2015 3
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The use and application of the information contained herein require expertise in the design and
programming of automated control systems. Only the user or integrator can be aware of all the
conditions and factors present during installation and setup, operation, and maintenance of the
machine or process, and can therefore determine the automation and associated equipment
and the related safeties and interlocks which can be effectively and properly used. When
selecting automation and control equipment, and any other related equipment or software, for a
particular application, the user or integrator must also consider any applicable local, regional or
national standards and/or regulations.

Some of the major software functions and/or hardware components used in the proposed
architectures and examples described in this document cannot be substituted without
significantly compromising the performance of your application. Further, any such substitutions
or alterations may completely invalidate any proposed architectures, descriptions, examples,
instructions, wiring diagrams and/or compatibilities between the various hardware components
and software functions specified herein and in related documentation. You must be aware of the
consequences of any modifications, additions or substitutions.

A residual risk, as defined by EN/ISO 12100-1, Article 5, will remain if

* it is necessary to modify the recommended logic and if the added or modified components are
not properly integrated in the control circuit.

+ you do not follow the required standards applicable to the operation of the machine, or if the
adjustments to and the maintenance of the machine are not properly made (it is essential to
strictly follow the prescribed machine maintenance schedule).

» the devices connected to any safety outputs do not have mechanically-linked contacts.

& CAUTION

EQUIPMENT INCOMPATIBILITY

Read and thoroughly understand all device and software
documentation before attempting any component substitutions
or other changes related to the application examples provided
in the document

Failure to follow these instructions can result in injury, or
equipment damage.

Version 1.0,  November 11" 2015 4
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Start-Up and Test

Before using electrical control and automation equipment after design and installation, the
application and associated functional safety system must be subjected to a start-up test by
qualified personnel to verify correct operation of the equipment. It is important that
arrangements for such testing be made and that enough time is allowed to perform complete
and satisfactory testing.

& CAUTION

EQUIPMENT OPERATION HAZARD

*Verify that all installation and set up procedures have been
completed.

«Before operational tests are performed, remove all blocks or
other temporary holding means used for shipment from all
component devices

*Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in injury, or
equipment damage.

Verify that the completed system, including the functional safety system, is free from all short
circuits and grounds, except those grounds installed according to local regulations. If high-
potential voltage testing is necessary, follow the recommendations in equipment documentation
to help prevent injury or equipment damage.

Version 1.0,  November 11" 2015 5
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Operations and Adjustments

General

Regardless of the care exercised in the design and manufacture of equipment or in the
selection and ratings of components, there are hazards that can be encountered if such
equipment is improperly installed and operated.

In some applications, such as packaging machinery, additional operator protection such as
point-of-operation guarding must be provided. This is necessary if the hands and other parts of
the body are free to enter the pinch points or other hazardous areas where serious injury can
occur. Software products alone cannot protect an operator from injury. For this reason, the
software cannot be substituted for or take the place of point-of-operation protection.

A WARNING

UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY

Do not use this software and related automation equipment on
equipment which does not have point-of -operation protection.
Do not reach into machinery during operation.

Failure to follow these instructions can result in death,
serious injury, or equipment damage.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-
operation protection have been installed and are operational before placing the equipment into
service. All interlocks and safeties related to point-of-operation protection must be coordinated
with the related automation equipment and software programming.

NOTE: Coordination of safeties and mechanical/electrical interlocks for point-ofoperation
protection is outside the scope of the examples and implementations suggested herein. It is
sometimes possible to adjust the equipment incorrectly and this produce unsatisfactory or
unsafe operation. Always use the manufacturer instructions as a guide to functional
adjustments. Personnel who have access to these adjustments must be familiar with the
equipment manufacturer instructions and the machinery used with the electrical equipment.
Only those operational adjustments actually required by the machine operator should be
accessible to the operator. Access to other controls should be restricted to help prevent
unauthorized changes in operating characteristics.

Version 1.0,  November 11" 2015 a
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M221 with ILX2T via ModbusTCP

2

This document describes a small application using a M221-PLC and one ILx2TM drive with EthernetlP

modul connected via ModbusTCP, using 10 scanning with DriveProfileLexium.

It is not intended to replace any specific product documentation. On the contrary, it offers additional
information to the product documentation, for installing, configuring and starting up the system. A detailed
functional description or the specification for a specific user application is not part of this document.
Nevertheless, the document outlines some typical applications where the system might be implemented.

The program example includes how to activate the operation modes:
-Homing

-Profile Velocity mode

-Profile Torque mode

-Point to point

-Manual mode

-How to write and read parameters

Designed 11.11.2015 by

Please contact your local Schneider Electric partner.
www.schneider-electric.com
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System Configuration

M221ME32TK
IP address 192.168.100.1

Version 1.0,  November 11" 2015
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Configuration of ILx2T

There are several possibilities to set the IP address on the ILX2T, e.g. via rotary switch, DHCP, from the
MAC address or from the EEPROM. Please see the manual for more detailed explanations.

This program example uses the default IP address (192.168.100.10), S2 is switched to 0, S1 is switched
to STORED (C, D).

The two rotary switches for setting the IP address have the following po-
sitions and functions:

Figure 7.1 Settings of the rotary switches

ID Mame of Function Valid posi- Valid posi-
switch tions (S2) tions (S1)
function

1 Device DHCP server required; the IP 0-F 0-9
Mame address is assigned via the Devi-

ceMName.
2 BootF DHCP or Bootstrap Protocal Any A B

server required; the IP address is
assignad via the MAC address.

3 Stored Uses the IP parameters stored in - Any CD
the EEPROM

4 ClearlP  Deletes the IP parameters stored  Any E
in the EEPROM.

5 Disabled Disables the rotary switch settings. Any F

Version 1.0,  November 11" 2015 9
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Following parameter settings are mandatory in ILX2T:

Mame et Einheit | Beschreibung Bereich todbus
Ethlpaddr 192.168.100.10 Gespeicherte IP-Adresze . BERE
EthlpAddract 19216810010 Aktuele verwendete IP-Adresse . BEG4
EthSubbd ask 2802052560 Gespeichterte Subnet M azk . BEEO
EthSubbd askict 255 255 2550 Aktuel venwendete Subnet Mazk . BEEE
EthiG ateway 1921681001 Gespeicherter Ethernet Hetzwerk -G ateway . BRGZ
EthiG atewapduct 1921681001 Aktuell venvendeter Ethernet Metzwerk -G ateway . BREE
_ethtdacddr i} Ethemet MAC-Adiesse Teil 1 . BEVZ
_ethtacddr2 i} Ethemet MAC-Adresse Teil 2 . BEV4
METCPdword_order | HighLow ModbusT CP wortfolge fuir Doppelworte (32 Bit Werte] 0 g410
EthE B ety Warning Fehlerverhalten fur Ethermet-Echtzeitdaten 0 B412
EthIFConflnfo Stored |P-K.onfigurationzinformation ..68A35 BE34
EthFdiEnable dizabled Faszt Device Replacement [FOR] Enable 0 BEIE
EthFdrutozave dizabled Fazt Device Replacement [FOR] Autosave 0.5 BEI3

For this example do not modify the double word order MBTCPdword_order.
The Gateway settings of Drive and PLC need to be identical.

Modbus TCP interface of ILX2T

There are two possibilities to control the drive and to activate the different modes of
operation.

DCOM interface

The first one uses the DCOM interface which is similar to DSP402 on CANopen and the
Modbus interface on Lexium05. The control of the drive (Enable, Fault reset, ...) is
possible via DCOMcontrol (Modbus 6914), the status is in DCOMstatus (Modbus 6916).
To activate a mode of operation a sequence must be programmed in the plc. Here is an
example that shows how to start a point to point movement:

-Write Set velocity PPn_target (Modbus 6942)

-Activate operation mode, set DCOMopmode (Modbus 6918) to 1

-Check actual operation mode DCOMopmd_act (Modbus 6920)

-Write Set position PPp_targetusr (Modbus 6940)

-Set start bit in DCOMcontrol (Modbus 6914)

-Check DCOMstatus (Modbus 6916) for the end of the movement (X_END bit)
-Reset start bit on DCOMcontrol (Modbus 6914)

As you can see this way of programming needs several plc cycles to activate any mode
of operation.

Version 1.0,  November 11" 2015 10
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Montorirg and
System functions

v

DCOMoconkrol — Slate machine —m DCOMsbatus

Figure 8.4  Changing and monitering the operaling slele via paramelers

Parameter Name  Description Unit Datatype Parameteraddress
HMI menu Minimum value RW via fieldbus
Defaull valua persistent
Maximum value  Expert
DCOMeontro Drivecom control word - UINT13 Modbus 6914
Refar to chapter Operation, Oparatng E) F’w
States, for bit coding information. _ _
Bit 0: Switch on

Bi 1: Enable Voltage

Bit 2: Quick Stop

Bit 3: Enable Operation

B 4.6: Oparating modz specific
Bit 7: Fault Rasat

Bit 8: Halt

Bil 9..15: Reserved (musl be 0)

Parameter Name  Description Unit Datatype Parameteraddress
HMI menu Minimum value R/W via fieldbus
Default value persistent
Maximum value  Expert
DCOMstatus Drivecom status word - UINT16 Modbus 6916
R/-

Refer to chapter Operation, State Machine
for bit coding information.

Bit 0-3,5,6: Status hits

Bit 4: Voltage enabled

Bit 7: Warning

Bit 8: HALT request active

Bit 9: Remote

Bit 10: Target reached

Bit 11: Reserved

Bit 12: Operating mode specific
Bit 13: x_err

Bit 14: x_end

Bit 15: ref_ok

Version 1.0,  November 11" 2015 11
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IOscanning interface

Especially for the I0scanning there is another possibility to control the drive. This
interface is easier and it is possible to start a mode of operation within one plc cycle. It
uses the Modbus registers 6922 to 6928.

A A

|u|1|2|3|4|5|a|?| Byte

SpFun
ActWrd
IO Slgna]s
modeStat
dn\restat

I
-~ ~

Bit [ 16 [ 14 [ 13 | 12.9 5[4] 3.0
x_er [x_endjx_info| 0] 0]0]0 HALT WAHN FAULT 0|o]|sTaTE

[Halt active [ State diagram
Fault active
modeStat

Bit [7][e[s]afaJa]i1]o
MT | ME |ref o] © 0 mode

o

actual operation mode

L—— drive referenced
Mede Error
L— Mode Toggle

DriveStat gives information about the drive status, ModeStat gives information about
actual operation mode. Byte 3 contains the status of the 10s. You will find the meaning
of the action word (ActWrd) and the special functions (SpFun) below. For more
information please see the manual.

Version 1.0,  November 11" 2015 12
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Action Word

Byte 4 I 0 [cusr | ACC | DEC ] TARD | 0 | PWIN I MOTN |
5 F K] 2 T
Byte 5 | MOTP ‘ MOTZ | 0 | 0 | 0 l 0 | 0 | 0 ‘
7 5 5 3 3 2 1 0
MOTZ: Motion zero: actual speed is zero

MOTP: Motion positive : motor turns in positive direction

MOTN: Motion negative : motor turns in negative direction

PWIN: inside position window

TARO: Profile generator: target speed is zero
DEC: Profile generator: deceleration

ACC: Profile generator: acceleration

CNST: Profile generator: constant movement

Special Function

Byte 6 I 0 | 0 | 0 | 0 I 0 | [} | 0 | 0 |
15 14 13 12 1 10 9 8

Byte7 [ o | o | o [ o Jecar21[carzo]carr1 ] carro]
7 5 5 4 3 2 1 0

® [ndicates the status (bit 0 and bitl) of the
Capture inputs CAP1 and CAP2

® OnlyatILAandILS

Version 1.0,  November 11" 2015 13
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A
AY4
|0|1|2|'°\‘|-‘|5|6I'*'|B'.-rte

\— Ref_32

—— Ref_16
modaCtrI

drw\ectrl

Bit | 7 413121110
cu 0 FHQSEN

Dlsahle
Enahle
Quu:k Stop
Fault Reset
Set HALT
Clear HALT
Continue

You can see the meaning of the drive control above. modeCitrl is necessary to start the
different mode of operations. The meaning of Ref16 and Ref32 depends on the chosen
mode of operation:

Version 1.0,  November 11" 2015 14
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Mode Action modeCtrl* Description Reference value Reference value
Bit 0.6 Ref_16 Ref_32
1 0 01h Jag Corresponds to parameter -
JOGactivate
2 0 02h Heming: - Position for position setting
Position setting Corresponds to parameter
HMp_homeusr
1 12h Haoming: Homing method -
Reference movement  Corresponds to parameter
HMmethod
3 0 03h Profile Position: Target speed of rotation ~ Target position
Absolute positioning Corresponds to parameter Corresponds to parameter
PPn_target PPp_absusr
1 13h Profile Position: Target speed of rotation  Target position
Relative positioning with Corresponds to parameter Corrasponds to parameter
reference to the cur- PPn_target PPp_relprefusr
rently set target position
2 23h Profile Position: Target speed of rotation  Target position
Relative positioning with Corresponds to parameter Corresponds to parameter
reference to the current  PPn_target PPp_relpactusr
motor position
4 0 Odh Profile Velocity Target speed of rotation -
Corresponds to parameter
PPn_target
7 1 17h Speed Control Reference speed -

Corresponds to parameter
SPEEDN_target

Version 1.0,

November 11" 2015
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Ethernet configuration in M221

Configuration

0 Messages |g| |3|
a B MyController (TM221ME32TK)
I Digital inputs
My Digital outputs
B Analog inputs
=123 High Speed Counters
Pulse Generators
2k 10 Bus
oCEm
i Modbus TCP
i EtherNet/IP adapter
SL1 (Serial line)

Ethernet

Device name

) IP address by DHCP
) IP address by BOOTP
(®) Fixed IP address

IP address 192 | . | 168 | . (10D | . | 1
Subnet mask 255 | .. |255| .| 2556 |. | O
Gateway address 192 . [ 168 | ..[q000 ). | 1
Transfer Rate to
Security Parameters

[ Programming protocol enabled
IZ] Etheriet/IP profocol enabled
[¥] Modbus server enabled

[ Auto discovery protocol enabled

— — it Comnisining

© Messages &llal
8 [ MyController (TM221ME32TK)
EE Digital inputs
P Digital outputs
Analog inputs
=22 High Speed Counters
EI pulse Generators
2= 10Bus
B @ ETHL
@ EtherNet/IP adapter
5 S (Serial line)

Modbus TCP
Modbus mapping Client mode: Remote Server table (max 16
[ Enabled F— 0 0 0 0 | [ Add |
UnitID UnitID 255
Qutput regist Connection timeout (100 ms) 100
Index  Address UnitID | Connection fimeout (1000
Input registers
(X1 19216810010 255 100

IP address of ILX2T UnitylD 255 for access

to IOscanning interace

Version 1.0,  November 11" 2015 16
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The data exchange is realized with the %WRITE_READ function block of
SoMachineBasic:

Display Commissioning

Properties Configuration Programming

FEN ook | 2.5 B [/ 2 asaele el & A - 2T - O @0 G -

[ Messages

|8 &I Anmation tables
Data exchange
Hul
HWI_READMWRITE_PARAMETER

IE\ 1- New POU

0]

Memory objects
£+ System objects

Breaute 70 Done| O

_|Abort

Busy O

Communication Objecls

Read Var et
wiite Var coum 5.
__ Wits Aborted =2 >
oM ER...
Py

= Symbol fist Eivée

& Memory consumption )
[) Temptates . = . <

Write Read Var properties
Used |Address Symbol lnk d  Timeout ObiType FirstWriteObj WriteQuantity IndexDataOut FirstReadObj ReadQuantity IndexDataln| Comment
%WRITE READ_VARD 3-ETHLL 100 0 (Mult. reg. - Mbs 2: 6922 4 200 6926 4 100
Write Read Var properties
Used |Address Symbol Link Id  |Timeout ObjType FirstWriteObj WriteQuantity IndexDataOut FirstReadObj ReadQuantity IndexDataln Comment

-ETH1 1 100 0 (Mult. reg. - Mbs 2: 6922 4 200 6926 4 100

WRITE_READ_VARD

Modbus start
address for Writing
Data is 6922

Ethernet interface

Modbus start
address for Reading
Data is 6926

Number of words
tob be transmitted

Id1 = ILX2T with
IPaddress
192.168.100.10

Memory area in M221
for Read Data
%MW 100 - %MW103

Memory area in M221
for Write Data
%MW200 - %MW203

Timeout setting 100ms
on Master side

Version 1.0,  November 11" 2015 17
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Version 1.0,

%MW 100 %MW101 %MW 102 %MW 103
0 1 2 3 4 E & T Eyte
ActWrd
|O-Signals
—— modeStat
— driveStat
%MW?200 %MW?201 %MW202 %MW?203
0 1 2 3 4 B 3 7 Byte
— Ref 32
—— Ref_16
——— modeCtrl
=~ driveCtrl

November 11" 2015 18
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Explanation of Sourcecode

Animation table
The program can be controlled and monitored via Animation tables.

Tasks !Touls |

Messages
B8 %/ Animation tables
Data exchange
HI
HMI_READMWRITE_PARAMETER

“Data exchange” shows the data exchange between plc and drive

Data exchange

Used |Trace |Address Symbol Value Force Comment
0 wmwzoo DRIVECONTROL
O smwzol REF_16
O %MD202 REF_32
[ smwioo DRIVESTAT
0 wmwiol MODESTAT
O wmwioz ACTIONWORD
0 %mwioz SPECIALFUNCTION
0 %mDi04 ACTUAL_POSITION Modbus address 7706

Version 1.0,  November 11" 2015 19
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With “HMI” it is possible to control ILX2T.

E.g. by setting HMI_ENABLE the drive enables; HMI_FAULTRESET performs a fault
reset.

HMI_OPMODE shows the current mode of operation; HMI_DRIVESTATUS shows the
current drive status.

With HMI_HOMINGTYPE it is possible to choose the way homing is performed, by
setting HMI_HOMING the movement will be started.

For the other modes of operation it is similar.

Expert Support Machine Solution

HMI
| |
Used Trace |Address Symbaol Vaiue Force Comment
| @ |j FMI0 HMI_ENABLE 1
[0 wmi1 HMI_DISABLE 0
[ wmiz HML QUICKSTOP 0
] %%miz HMI_FAULTRESET 0
| ] %mzs HMIL_SET_MODEGUA.. 1
0 =mwo HMI_CPMODE 7
O wmwi HML DRIVESTATUS 6
0 wmMDz HMLACTPOS 7835
[ w%mig HMIL HOMING 0
0 #%mwe HML HOMINGTYPE 0
[0 =M1z HMIL_MOVE_VEL 0
] smwe HMI_VEL SETSPEED 0
0 %mis HMI_PTP_REL 0
[0 semM1s HMI_PTP_ABS 0
[ smwiz HMI PTP _SETSPEED 0
! [0 %Mo HML PTP SETPOSITL. ©
[ =wmig HMLJOG_POS SLOW O
[0 =wmz0 HMLJOG POS FAST  ©
O %M21 HMI_JOG_NEG_SLOW 0
O %m22 HMIIOG_MEG_FAST 0O

Version 1.0,  November 11" 2015 20
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Task configuration

The rungs are called in a cyclic task:

Master Tash

Scam mode
() Normal
() Periodic (2...150 ms)
Penad 5

Status machine

Before explaining the source code it is necessary to take a look to the state machine of
the drive.

After switching on the drive a sequence of operating states is progressed through. If the
drive is ok it goes automatically to state 4. When it is enabled and there is no error it
changes to state 6.

i Motaor without current

Switching on
=~
Starl 1]

Mot ready to switch on

If.l_—_l)

M

L J

Fy

™ Switch on disabled

@

e R o
To T2 17
k:J ALY C,A @
I i
= Ready to switch unl_ 1
® 1o 1®
v
Switched on |i— Eault 9

t A _@ 8
@ @ Fault Reaction active

Y

16}
— Overationanable [8] . " 7] -
ALNHALT - Quick-Stop active r @
el Fault =ault
@ * T Class 7 * Class 2, 3.(4)
 Motor under current
D Operatirg state O State transilion 4 Operating fault

Version 1.0,  November 11" 2015 21



Schpeider

Expert Support Machine Solution

To enable the drive the bit 1 of the drive control byte must be true. We have access to it
directly via the low byte of %MW200.

driveCitrl - 8 Bits

Bit 716 | 5]14]13]2]1]0
010 |0 |QR|FR|QS]|EN| DI

— Disable
- Enable

Cluickstop
—— Fault Reset

—— Quickstop Release

Version 1.0,  November 11" 2015 25
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The source code corresponding to that is:

me  ENABLE

n

eider

Electric

HMI DIS... DRIVE C...
SaM1L MWD
. Fols= True
wme  DISABLE
t i Cormment
DRIVE C...
MWD
Trus

Version 1.0,  November 11" 2015
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The bits %M10 (HMI_ENABLE), %M11 (HMI_DISABLE), %M12 (HMI_QUICKSTOP)
and %M14 (HMI_FAULTRESET) manipulate the bits in %MW40 instead of %MW200.
The reason is that drive control is only the high byte of %MW204, the low byte contains
the mode control. Therefore the drive control is stored in %MW40 and the mode control

in %MW41. In rung 17 both bytes are merged in %MW?204:

Copy DriveCtrt and ModeCirl to output

3%MW42 := SHL{DRIVE CO...
BMIWAZ = SHL{BMWAD, 8)

An example: SoMWAL

16#0013

SHL(%MW41,8)

%MW42
16#1300

\, o

%MW40
16#xx02

%MW204
16#1302

Version 1.0,  November 11" 2015
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The drive status %MW100 and the mode status %MW101 contain the information of the
actual state of the drive.

Bit

Bit

driveStat

15 14 13 12 -8 7 6 5 3--0

xerr |x_end|x_info|0]0|0]0]0 warn | Sig_SR| FitSig cos
modeStat

7|lels]|4]a3]lz2]1]o0

MT | ME Jref ok|] O 0 mode

actual operatlon mode
L drlve referenced
—— Mode Error
L Mode Toggle

The field cos in the drive status contains the number of the actual status, the field mode
in the mode control contains the number of the actual operation mode. For the HMI only
the data in those fields are needed.

Version 1.0,

HMI DRIVESTATUS := DRIL...
SehWI == BMWI00 AND 16..,

= 24582 AND 162000F

%MW43 := SHR(MODEST...
MW43 1= SHRI%MWILOL B)

November 11" 2015
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HMI OPMODE := %6MW43...
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To get the current position a separate read request on Modbus Address 7706 needs to

be done.
_p_actusr Actual motor position in user units usr INT32 Modbus 7706
- R/-
0 -
ame  READ ACTUAL POSITION
s& TE100.
Done|
Timeout: 100
Abort ObjType: ObjectTypelMW B"Sy
— e FirstO'bj: 7706 [+
Quantity: 2
IndexData: 104
OUT CommError: 0
OperError. 0 Aborted |
Error|

The Nodeguarding monitoring on Drive side needs to be activated from the application.
In our example it is set to 1000 msec.

MBscan_guard ModbusTCP node guard for [/O ms UINT16 Modbus 6414
scanning (91) 0 R/W
0: Inactive (default) ?0000 :

=>0: Monitoring time in ms

The drive starts monitoring when it receives
the first I/O scanning message.

After a node guarding error the drive starts
monitoring again when it receives the next I/
O scanning message.

e INIT NODE GUARDING TIME

HMI MBSCANGUARD := 1...
%MMDZ0 = 1000

, 1000:= 1000

MBSCANGUARD := ROL(H...
%MD204 := ROL{BMD20. 16)

65536000:= ROL{ 100G, 16 )

WRITE NODE GUARDING TIME

HMI 5ET ...

Done|

RITE_VARD
Fals= . . . . . N Link3-ETHL
Id:1
Timeout: 100
Abort ObjType: ObjectTypeMW Busy
= FirstObi: 6424
Quantity: 2
IndexData: 204
OUT CommError. 0
OperError: 0 Aborted |

Error
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Operation modes

Schneider

&

Electric

The ILX2T provides the following operation modes:

Mode Action modeCtrl* Description Reference value Reference value
Bit 0.6 Ref_16 Ref_32
1 0 01h Jag Corresponds to parameter -
JOGactivate
2 0 02h Heming: - Position for position setting
Position setting Corresponds to parameter
HMp_homeusr
1 12h Haoming: Homing method -
Reference movement  Corresponds to parameter
HMmethod
3 0 03h Profile Position: Target speed of rotation ~ Target position
Absolute positioning Corresponds to parameter Corresponds to parameter
PPn_target PPp_absusr
1 13h Profile Position: Target speed of rotation  Target position
Relative positioning with Corresponds to parameter Corresponds to parameter
reference to the cur- PPn_target PPp_relprefusr
rently set target position
2 23h Profile Position: Target speed of rotation  Target position
Relative positioning with Corresponds to parameter Corresponds to parameter
reference to the current  PPn_target PPp_relpactusr
motor position
4 0 Odh Profile Velocity Target speed of rotation -
Corresponds to parameter
PPn_target
7 1 17h Speed Control Reference speed -
Corresponds to parameter
SPEEDN_target
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The left column shows the operation mode, the next column the entry in the mode
control without the first bit, the toggle bit. This bit appears twice. Once in the mode
control and once in the mode status, where it is mirrored. To start an operation mode its
state has to change. When the toggle bit is false in the mode status it must be set to
true in the mode control. After receiving the command it changes to true in the mode
status. To activate the next operation mode it must be set to false. The hexadecimal

Schneider

&

toggle bit

-

N\

Electric

values are:
Jog 01h 3
Homing 02h =
12h 3
Point to point 03h =
13h 3
23h 3
Velmode 04h 3

Depending on the operation mode the meaning of the fields Ref16 and Ref32 is
different. For example in velocity mode Refl6 contains the set speed, in homing it is the

[ e I e o e I e Y

000 0001
000 0010
001 0010
000 0011
001 0011
010 0011

000 0100

homing type.

Version 1.0,

November 11" 2015

% % % A % &% &

000 0001
000 0010
001 0010
000 0011
001 0011
010 0011

000 0100

ModeCtrl without
toggle bit

28
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Homing

The product manual contains detailed information about the operation mode. There are
differences between an IFA, an IFE or an IFS. This program example uses an IFE.

8.54 Operating mode Homing

Owverview of Homing  The operating mode Homing establishes an absolute po sition referance
between the motor position and a defined axis position. Homing can be
carried owt by a means of a referance movement or by position sstting.

+ A refarance movement iz a movement to a defined point, the refer-
ence point, on the axis; the objective is to establish the absolute
paosition reference betweean the motor position and the axis position.
The refarence point also defines the zero point that is used for all
subsequent absolute positioning mowements as a refarence point. It
is possible to parameterize a shift of the zero paint.

A refarance movemant must be complated for the new zer point to
b valid. If the raference movernent is interrupted, it must be startad
again. As opposad to the other operating modes, a referance move-
ment must be completed before a new operating mode can be acti-
wated.

The zignals required for the reference movemeant must be wired.
hanitoring signals that are not used must be deactivated.

+  Position setting lets you set the cument mator position to a desired
pasition value to which the subsequent position values will relate.

- Homing is not requived for a motor with a mulliturn encoder
because it provides a valid absolute position immediately
I after baing switchad on.

Trpes of refarence movements  There are 4 standard types of reference movemants:
+  Movarnant to nagative limit switch ZIHH
+  Movamant to positives limit switch TIFEE

+  Movarmant to reference switch BFET with counterclockwise direction
of rotation

+  Movarnent to reference switch FET with clockwise direction of rota-
tion

Refarence movemants are possible with or without index pulse.

+  Reference movemeant without imdex pulse

Meavarnant from the switching edogse to a distancs distancs fram
switching edge

+ Reference movemeant with index pulse
Mcwvernent from the switching edge to the closast index pulss of the

motor. The curent mator position can be read via the parameter
_p_sbsENCusr. The index pulss is at position valus 0.

Trigger homing  Homing is triggered via bit 4=1 in parameter DCCMoontrol.
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Status massages

8.5.41

neider

Electric

Tha drive provides information concerning positioning via Bits 10and 12

to 15 inthe paramater DCOMstatus.,

15141312 10
s ww]x @] x]x [x]x[x]x]x]x]x
Mgl 18 Bl7

=

Flgura 8.14  Status reports for oparating modsa

Farametar walus

Dezcription

B 10: Tardet raachad

0 Homing naot finizhad

1: Homing finlshed
{evan In the evant of tarrminatlon via "Halt™)

BElt 12: Homing attalnad 1

: Homing succasstully complatad

Bit 13: x_am 1: Emar ansen
Bt 14:x_end 15 Huming completed, maotor &t a stands i
Bit 15: ref_ok 1: drive has valld refaence polnt

Satting by paramaters, genaral

Dascription  Thero are various methods of homing which can bo selected via the pa-
rameters Hime thod.
Paramater Hame DESI:I"IDIII.'IH Unit Dﬂtat'gfpﬂ Parameter address
Mindmum value  RW via fieldbus
Datault valus DGFSIS‘IE nt
Max{ imum valus Expart
HKmatiod Homing mathod = INT1E Modbs 6036

1: LIMN with Inde pulss

2: LIMP with Index pulsa

T: REF+ "ith Imdla pulza, Iny, autslde

8: REF+ with Imdax pulza, Inv., Inslda

9: REF+ "with Indax pul2a, not Ire., Inslda
10: REF+ with Index pulsa, not Tnv., outside
11: REF- with Indax pulss, Inv., outsldes
12: REF- with Indax pulzs, Inv., Inslda

12: REF- with Indax pulsa, not Iy, Inslda
14: REF- with Indax pulsa, not Imv, outsida
17: LIMM

18: LIMP

23: BEF+, Inv., autsida

24: REF+, Inv., Inslde

25 BEF+, nat Inv., Inslda

28: BREF+, nat Iy, owutslda

27: BEF-, Inv., outsida

28: BEF-, Inv., Inside

28: REF-, not Inv, Inslde

30 BEF-, not In, outslde

33 Index pulss ned. diractlon

34: Index pulss pos. direction

35 Positlon seting

Abbreviations:

REF+: Saarch movemant In pos. diction
REF-: Sesarch movemant In pes. direction
Iri.: Irivart diraction In 2wz h

not Inv.: Directlon not Inverted In 2witch
outside: Index pulse s distance outsids
Switch

Inslcle: Indlex pulse/ distance Inslde saitch

1
18
a5

R

Version 1.0,

November 11" 2015

30



Schpeider

Expert Support Machine Solution

The source code is very short. A rising edge on %M14 (HMI_HOMING) writes the
homing type (HMI_HOMINGTYPE) into REF16 (%MW201). Depending on the toggle bit
in MODESTAT (MW101:X15) the toggle bit in DRIVECONTROL is set or reset.

e HOMING
HMI HO... REF 16 := HMI HOMINGT...
14 FMW201 := %MW

0:=0

MODE CONTROL := 16#00...
MWAL 1= 1680012

| 0:= 1650012

MODE CONTROL := 16#00...
MWAL 1= 1680092

_0:= 1620052
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Profile velocity

The product manual contains detailed information.

8.5.3 Operating mode Profile velocity

In the operating mode Profile Velocity, the drive accelamates to an adjust-
able target speed of rotation. You can set a motion profile with values for
accaleration and decaleration ramps.

Startoparating moda  If the type of operation, the oparating state and the parameter values ars
zet, the operating mode can be startad by transfar of a set valocity in the
parameter EVn_target.

Status messages  The drive provides information conceming positicning viaBits 10 and 12
to 15 in the parameter DCCMstatus.

15141312 10
ol w[@]e] x[@[x]x [x]x]x]x]x]x]x]x
Meg® 87 ol cp

Flgure 8.12  Status raports for cparating moda

Paramster value Description

Elt 10: Target reac hed 0: Rafarence speed not reached
1: Rafarance spaed reachad
{avan Intha event of motor starndstill via

Halt)
Elt 12: spaed=0 0: mator moves
1: motar stoppad
Elt 13: x_am 1: Emor arlsan
Elt 14: x_and 1: Operating mads inlshed
Elt 15: rat_ok 1: dilvia has valkd refaranca point

Oparating moda finishad  The operating mode is completed and motor standstill achieved by
"Halt", by an error or after a preset default = 0.
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8.5.3.1 Parameterization
Ovarview  The following overview shows the function principle of the parameters
which can be sat for the Profile Velocity oparating mode.
e — il
: i
F¥n_target : D. i
! E—b- DoOMstatus
FAMFn_max ! i
F— " — A |
RAMPoeoe 1 i i
Flgure 3.13  Operaling mode Profile Velocly, effects of adjustable parameters
Set spead  The sstspeedistransferred parametsr BVn_target inrpmand can be
changed during the movement. The apearating mode is not limited by
range limits of the positioning. New speed values are acceptad immedi-
ately during a travel command.
Paramater Name  Description Unit Datatype Parameter address
HMI menu Minimum value AW via fleldibus
Detault value persistant
Maximum value  Expert
PWn_target Referance spead In operating mode profile min INT32 Modbus 6938
valosity = RW
The adusted value 1s Intamally imitad to the ? )
curmant parametar valug In RAMPI_max.
Current speed  The current speed isdetermined by using the 2 parameters _n_act and
_n_actRAME.
Farameter Mame  Description unit Data type Parameter address
HMI menu Kinimum value  RW via fleldibus
Detault value perslstant
Maximum value Expert
_n_act Actual motor spaad min-1 INT16 Miodbus 706
- Ri-
(W] =
_n_actRAMP Actual spead of matlon proflle ganerator min INT32 Miodbus 75948
- Ru-
(] =

The velocity mode works in the same way. Now Refl6 contains the set speed.

REF 16 := HMI VEL SETSP...
SaMW201 o= BMWE

Version 1.0,
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0:=0

MODE CONTROL := 16#00...
SaMWAL == 16#0004

Falss
MODEST...
SahWIOI1:

0= 1650004

MODE CONTROL := 16200...
JahiW4L = 1650034

33
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Profile position (point to point)

The product manual contains detailed information.

8.5.2 Operating mode Profile position

Version 1.0,

Relative and absolute pasitioning

Triggering positioming

November 11" 2015

In Profile Position operating mode, a movement with an adjustable ma-
fion profile is performed from a stant position to a target position. The
value of tha target position can be specified as gither a relative or an ab-
solute position.

You can sat a maotion profile with values for acceleration ramp, decalar-
ation ramp and target speed.

In the case of abaolute positicning, the positioning distance is specified
abaolutely with reference to the zero point of the axis. A zero point must
be defined with the Homing oparating mode before absolute positioning
can be used for the first ime.

Inthe cass of a relative positicning, the positicning distance is spacifiedd
relatively with reference tothe current axis position orthe target position.
Absolute positioning or relative positioning is set with bit & via the pa-
rameter DCCMeoonzrol.

SO0 usr
o 1.200 usr I:)l

OO usr TOO0 usr

Fgurs 8.2  Abscluts positioning (et and relative postioning (riaht)

Farameter value Meaning

Elt 4: Mow satpoint 0-=1: start postioning or prepara follow-
Ing positicning

Elt 5: Change sat Immeadiataty 0: Enabla new posttioning valuas whien

{only applicabic with Mew sefpoint target postion IS reachad

0-=1) 1: Enabla new posttlon valuas Immesdl-
ately

Blt &: Absolute & relat ve 0: Absolute postioning

1: Ralattva peetianing

Start positioning with a rizing edge of Bit 4 in the parameter
DEGHMcontrol.
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The positioning can be triggered in 2 ways depending upon Bit 5.
+ Bt B=0:

Posiion values (PPp_targetusr, PPn_target, RAMPacc and
BAMPd=c=1), that are transferred during a positicning, are saved
temporarily. The target position of the current positioning is
approached. The new position values are executad only when the
target position is reachead.

If mew position values are transfermad again, the temporarily sawved
position valuss ars overwritten again.

+  Bit 5=1:

Possition values (FPp_targetusr, FPn_target, BAMPacc and
BAMPd=ces1), that are transferred during a positioning, are executed
immeadiately. The target position of tha new positioning is directly
approached.

Status massages  The drive provides information concerning positioning via Bits 10 and 12
to 15 in the parameter DCOHstatus.

15141312

10
el@le[@]x[@[x]x]x x| x[x] x[x[x[x
wseh’s BT ] .

Flgure 810 Status reports for oparating mode

Farameter value Deas cription

Bit 10: Target reached 0: Targat postion not reached
{even with"Haltor ermon
1: Target posttion reached

Bt 12: setpoint acknowladge 0 Tranetar of naw posttion possble
1: Maw targat positioning acceptad

Bt 12: x_arr 1: Error ansen

Bt 14: x_and 1: Poefloning complatad, mator at a
standsti

Bt 15: ref_ok 1: driva has valld refarancea polrt

Paszitionfng finished  Bit 14 indicates whathar positioning is complete. If this includsas reach-
ing the target position, then Bit 10 changes to 1. If the positioning has
beean interruptad by & "Halt" or a fault, Bit 10 remains at 0.
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The source code works also in the same way than the other operation modes. Now
Refl6 contains the set speed and Ref32 the set position.

Version 1.0,

name  Point to point relative

REF 16 := HMI PTP SETSP...
FMW201 := %MWIZ

name  Point to point absolute

0:=0

REF 32 := ROL[HMI PTP §...
%MD202 := ROLIFMMDI4. 16)

MODEST...
FMWI0L.

Gr= ROLIO. 16

MODE CONTROL := 16#00...
WAL := 1680013

orment
MODEST...
SahMWI01-

, 0= 1650013

MODE CONTROL := 16200...
SMWAL == 1680093

Folse

—0:= 16#0053

REF 16 := HMI PTP SETSP...
FMW201 1= %MWIZ

November 11" 2015

0:=0

REF 32 := ROL[HMI PTP 5...
%MD202 := ROLIFMDI4. 16)

MODEST...
%Mwlt.]]_'._

Gr= ROLIO. 16

MODE CONTROL := 16#00...
SahWAL := 1680003

Comment
MODEST...
W01

, 0= 1650003

MODE CONTROL := 16200...
WMWAL = 1650083

Folse

36

—0:= 16#0083



Schpeider

Expert Support Machine Solution

Jog mode (manual mode)
The product manual contains detailed information.

851 Operating mode Jog

Ovanviaw of fog The matar mavas by ons jodg umit or &t corstant spead of rotatian in con-
tinucus oparation. The length of the jog wnit, the values for the speed of
rotation and the waiting time pricr to continuous operation can be ssat.

The current motor position is the start poesition for the Jog operating
made, The jog distance and the values for the speed of rotation are en-
tored in uzor-defined wnits.,

If a positiwe and a negative jog are requested at the same time, there is
na motar mevsment.

Starting the operating mode  Inthe case of fieldbus contral mode, the aperating mode must be set us-
ing the parameter DCOMopmode.

With the start signal for the jog movesment, the motor first move s by a da-
fined jog distance JOGstepus r. If the start signal is still available aftar
a specified waiting time J2Gt ime, the device switches to continuous op-
oration urtil the start signal is cancealed.

JeGactivate BiR

JeGactivate Bi2

JEcastdvars Bild ; | | I = I_

JOGn_£ast  memebe e e .

JOoGn_smlow o]

i — E

1086/
pooMstatus Bibd ; I : ) i |_

Flgure 87  Jog, skowand fast

(1) Distanca unit

(2] t < waiting time

(3 t = waiting time

{4) Continuous operation
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The bits %M19 to %M22 are the signals to control JOG mode. For the manual mode
Refl6 has the meaning of parameter JOGactivate (Modbus 6930). The resulting bit
combinations to written in REF16 are:

no movement 000 = 0
move right slow 001 = 1
move left slow 010 = 2
move right fast 101 = 5
move left fast 110 = 6

A rising edge of a push button starts a movement. The falling edge sets REF16 to zero,
the movement stops.

REF 16:=1
%MW201:= 1

REF 16:=0
%MW201:= 0

REF 16:=5
BMW201:= 5

REF 16:=0
%MW201:= 0

REF 16:= 2
BMW201:= 2

REF 16:=0
%MW201:= 0

REF 16:= 6
%MW201:= 6

REF 16:=0
%MW201:= 0
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MODE CONTROL := 16#00...
WHMWAL = 1620001

0= 1680001

MODE CONTROL := 16#00...
MWAL := 1620081

. 0;= 1640081
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Reading and writing parameter via SDO

For reading and writing of parameters an additional READ_VAR / WRITE_VAR function
block is required. The general way to proceed such requests can be seen in rung 1
(read actual position) and rung 3 (write Nodeguarding time). Please take care that on
Modbus all parameters are handeld as 32-bit-values, even if they are only 16-bit-values.

Summary

This program example shows an easy way how to start the operation modes homing,
profile velocity, profile position and jog mode. It shows also how to read and write
parameters out of the application.

For a sequence of different operation modes it is important that one movement has
finished before the next starts. Therefore it is mandatory to check the bits x_err and
x_end in the drive status. Here is an example:

l

Move to position 1

>
«

Y

X_end = true?

X_err =false?

Error handling

Move to position 2

l
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