Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

Description of the program example
“M340_LXM32M_PLCopenMapping_Vxx”

Version V001

This document describes a small application using a M340-PLC and one LXM32M
drive using the PLCopen profile on CANopen.

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

Please contact your local Schneider Electric partner.
www.schneider-electric.com
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Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

System configuration

M340 20302 02.10

Laptop with Unity LxM32M
With Node ID 2
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Program example M340 Unity €=>» Lexium 32M

with Canopen using the PLCopen profile

Configuration of Lexium 32 M

To configure LxM32M the commissioning tool “Lexium Control Tool” can be used.

For this program example the CAN address must be 2, the baud rate is 250 kBaud.

o =i 3
==
- [] LXM32MD18M2 Mo [t tEiphett | Beschreibung Bereich hodbuzs

T DEYcmdinterf Fieldbus Contral Mache Festlegung der Steusrungsart 0.3 1282
Pﬁ_?im;::— & 4 Auzwahl der Signalart f0r die PTI-Schnittstele 0.z 1284
PTO_mode Off Werwendungsart der PTO-Schnittstelle 0.4 1342
= | Profile Position ESIM_scale 4096 Encinc | Aufldsung der Encoder-Simulation 8. 85535 1322
=-{ | Achskonfiguration CTRL v _tmax 13200 usr_v | Geschwindisketshegrenzung 1.2147483647 | 4304
-~ Modula CTRL_|_max 18,00 Arms | Strombegrenzung 0,300 4376
[ Antichsverstsker LIM_|_maxQ=TP  [18,00 Armz | Strambegrenzung flr Quick Stop 001,300 4378
j S:::::‘g“”d Endschaler LIM_|_mastat  |16,00 Arms | Strombegrenzung fir Hat 001300 4380
J- Begrenzungen _Imsx_system 11,80 Arms Strombegrenzung des Systems " 7246
J Stillstand MOD_Enable Modulo Off Activation of Modulo 0.1 1643
| Positionsreqister IrverDirOfMove | Inversion Off Urmkehr der Bewegungsrichtung 0.1 1560
-l Eglliebsallenkonfigulation SimAbzolutePos | Simulation Off Simulation of abzolute position st power cycling 0.4 1350
—i Jog — |ENC_abs_source |Encocer 1 Source for setting absolute encoder position 0. 1354
j Elae:::;gn\c Gear Mains_reactor o Metzdrossel 0.1 1344
~{7] Motion Sequence | BHENEorkRang [ O Arheitshereich des Encoders verschishen 0.1 1346

_| Motorregelung CAMaddress 2 CANopen Adresse (Knotennummer) 1027 16644

| Reglemparametar global Chbaurd 250 kBaud CaMlopen Baudrate 50,1000 1646
J_ Reglerparametersatz 1 et iin 1] usr_p | Minimum position of modulo renge 1650
EIJ 'EI,AF_‘EQII:E‘?;:“;:BISEE - MOD_Max 3600 usr_p Maximum position of modulo randgs B 1652
-] Digkaleingirge MOD_AbsDirection| Shortest Distance Direction of ahsolute movement with Madulo 0.2 1654
J: Digitalausadnge _I MOD_Abstultifne | Multiple Ranges Off Muttiple ranges for abzolut movement with Moculo 0.4 1656

-] PTI x
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Wiring of Lexium 32 M

For the minimum configuration the power supply and the fieldbus must be connected.
Very important are the inputs for safety torque off STO_A and STO_B. If the limit
switches are enabled they also need to be connected, otherwise they could be

disabled with the commissioning tool.

If the wiring is ok the drive will go automatically to state 4 (rdy).

24VDC and STO:

K
T
L
= F-3
o =
Dag Doy Uhan
s Kol o kol ol i

A

o GE e A=

Ch Oy Dy Ol

CN2 DC Supply / STO

O e 00 PO

Inputs DI2 and DI3 are configured as LIMN and LIMP. They have connected to Limit
switches, or 24VDC or disabled.

[Cfunct_Di2

Positive Limit Switch (LIMP)

Function Input DI2

[Cfunct_DIS

Megative Limit Sswitch (LIMRN)

Function Input QI3

Schneider
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Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

PLCopen interface of Lexium 32M

There are two possibilities to control the drive via CANopen. First possibility is to use
it according DSP402. In this case the standard eds file must be used. The different
modes of operations must be activated via the object 6060:0h and it will take several

plc cycles.

Second possibility is to control the drive with the PLCopen profile. Therefore a
special eds is needed. The different modes of operations can be started within one

plc cycle.

From plc to drive

BEyte

1 203145

dmiCtrl refh 16

refB3z

L 15 bits, reference value, e.q. velocity

w16 bits, drive and mode control

22 bits, reference value, .. positior

The word dmControl (drive and mode control) is a 16 bit value which consists of

driveCtrl and modeCitrl.

dmiContraol

driveCtrl

modeCtr

CUJCH|SH ]| 0 |FR

Q5 | EMN | DS | MT | action operation mode {ints)

Bt 15 14 13 12 11

10 | = i G 3 4 3 2 1 ]

Schpeider




Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

DriveCtrl

driveCtrl controls the state machine of the drive. All bits are edge-sensitive. The
relevant function is triggered with a rising edge. The modification is processed
immediately.

Bit
CUCH|SH | O |FR QS | EN | DS

15 14 13 12 11 10 9 =

DS (8) Disable
EN (9) Enable
QS (10) Quick Stop
FR (11) Fault Reset
SH (13) Set HALT
CH (14) Clear HALT
CU (15) Continue
@
Schneider
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Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

ModeCtrl
Control of the operating modes is via modeCtrl.
Bit
MT | action operation mode (ints)
7 5] 5 4 3 2 1 0

CIA402 operating modes:

Profile position
not supported

Profile velocity
Torque profile

Homing

DA WN -

Manufacturer operating modes:
-1 Jog
-2 Electronic Gear Modes
-3 Motion Sequence Mode

action: operating mode specific action
MT: bit mode toggle

(switch operating mode and operating mode specific reference
values refA16 and refB32)

Schpeider



CIA402 operating modes:

Program example M340 Unity €=>» Lexium 32M

with Canopen using the PLCopen profile

. modeCtrl
mode action *(1) Descriotion reference value reference value
U P refA16, refA32 refB32
1 0 0x01 Absolute positioning Reference speed Reference position
(Profile *(4) [usr]
Position) 1 0x21 Relative positioning with Reference speed Reference position
reference to current set *(4) [usr]
target position
2 0x41 Relative positioning with Reference speed Reference position
reference to current motor | *(4) [usr]
position
3 0 0x03 +-10V analogue *(3) *(3)
(Profile 1 0x23 | Ref | Ref d*4) |3
Velocity) X eference value eference speed *(4) | *(3)
4 0 0x04 +-10V analogue *(3) *(3)
(Profile 1 0x24 Reference value Reference current *(3)
Torque) [0.01A]
6 0 0x06 Position setting *(3) Dimension setting
(Homing position [usr]
Mode) 1 0x26 Reference movement Type *(3)

Manufacturer operating modes:

e el mo*tz?)Ctrl Description rEffErenes (EILE reference value refB32
. P refA16, refA32
Bit 0..6
1/ 0x1F 0 Ox1F classic inching Operation *(3)
(Jo (direction and
Mo d?a) rotation speed
selection)
0 Ox1E Position gear mode: GFAC denominator | GFAC numerator
Immediate *(2)
-2/ 0x1E synchronisation
(Electronic 1 0x3E Position gear mode: GFAC denominator | GFAC numerator
Gear Compensation *(2)
Mode) movement
2 Ox5E Speed gear mode GFAC denominator | GFAC numerator
*(2)
-3/0x1D 0 0x1D Sequential mode: Data set number Bit 0: 1 = takeover data
(Motion Select data set set number
Sequence 2 0x3D Direct mode: Data set number *(3)
Mode) Start data set

Schpeider




Program example M340 Unity €=>» Lexium 32M
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*(1) Column corresponds to a value to be entered in byte ‘modeCtrl’, but without bit

*(2)

MT.

Special treatment for gear factor (GFAC) when denominator is O:

Only the gear numerator will be changed.

The current active gear denominator value will be used for defining the new

gear ratio.
This value is not relevant for the operating mode. The drive ignores this value.
The unit of the reference speed depends on the user normalisation. If

maximal value of the reference speed cannot be coded within the available
number range of refA16, the drive calculates a shift factor. With this additional
shift factor the maximal value of the reference speed can be coded within the
available number range of refA16. In this case, the reference and the actual
speed will be transferred with the additional shift factor. After enabling the
drive, the master has to read the actual shift factor from the drive.

Schpeider
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with Canopen using the PLCopen profile

From drive to plc
Byte
1 2 3| 4 5 G 7 3

driveStat

mfstat | motionSt | drivelnput

Drive Stat

= 16 bits, drive status

L 16 hits, inputs

16 bits, motion status word

= 15 bits, mode and function status

driveStat consists of the status of the state machine, warning and error bits and the
status of the current axis operating mode.

Bit
‘ A _ERR | X_END | X_ADD1 res. res. QA5 RF HALT ‘
15 14 13 12 11 10 g 8
Eit
‘ WAErn fault res. res. state ‘
7 B 5 4 3 2 1 0
state:  State of state machine
fault: Fault active (see StopFault)
warn:  Warning active (see LastWarning)
QS: Quick Stop requested
RF: REF-OK (drive has reference position set)
HALT: HALT request active
X_ADD1: Additional info of axis mode
X_END: End bit of axis mode
X_ERR: Fault bit of axis mode

Schpeider

10



Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

Mode and function status
The current processing status of the operating modes is shown in the field mfStat:

Bit

MT | ME | DE operating mode

T G 3 4 3 2 1 a

mode: Active operating mode
(coding see modeCitrl)

DE: Data error
(error on writing toggle bit independent parameter)

ME: Mode error
(error on writing toggle bit dependent parameter e.g. acceleration
outside value range)

MT: Bit mode toggle
(mirror of bit MT)

Structure of mfStat (status of specific functions) — high word
Bit
res. res. res. res. CAPZ 1 | CARP20 | CAPT 1T | CAP1TDO

15 14 13 12 11 10 ] =

CAP1_1/CAP1_0: counter of the position capture by CAP1

CAP2_1/CAP2_0: counter of the position capture by CAP2

Schpeider
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The current level of the inputs is displayed.

13

14

13

12

1"

10

LI&

LI7

LIG

LIS

L4

LI3

LIZ

LI

MotionStat
The following relevant bits of the action word are displayed.
res. CHNST ACC DEC TARD res. Fy I MOTM
15 14 13 12 11 10 3 8
MOTF MOTZ res. res. res. res. res. res.
7 B 5 4 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
Drivelnput

If the signals are forced, the levels of the corresponding force assignments will
be stored here.

Schpeider
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CANopen configuration in Unity

At first the user device M340 LXM32M _PLCopen.cpx must be imported into the
Hardware Catalog Manager of Unity.

‘} Hardware Catalog Manager . ;Igl EI

File Edit “iew Setvice Help

Impaork User Devices CrrlH+T

Export User devices Chrl+E Build Eatalog
Exlt Ebortkodifications
B ator contral
- -7 SE_Mation_LXM32M_M340 Cloze
""" Safety

""" Senzors
""" Third party products

Export file "W \Patrick A pplikationen UnityW340-LxME2 via CAN PLCopenihd340_Lxk31
Device "SE_Motion_Lxk32h_M340" added to expart file
E:xport file "K:'PatrickApplikationen Unity'®W340-LHEME2 via CAN PLCopenhd340_L M3

4 | ]

Build )HLImpurt.'E}qmrtﬂ Loy ,('

#dd one or several devices from archive file i

Schpeider
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After building the catalog the drive can be used in the can configuration.

File Edit Wiew Services Tools Build PLC Debug  Window Help

[tame|a-

=ox]

%a Structural view
@’ Project Bus: l d CAMopen comm head Expert Uj Connechions configured: 1]

@, Configuration

Bm, 0: PLC bus

B 0 BMK ¥EP 0500

{P) (P} 1 BMx CPS 2000
B, 0:BMX P34 20302

0k

x|

Topological Address: [1..63] 1 ;I
Cancel

==

{1, Derived Data Types ModeD:
{1, Derived FB Types

a, Yariables & FB instances Part Murber Description |

Help

&, Elerfwentary .Variables = CAMopen diop
Derived Wariables B Digtributed 1 /03
. [0 Derived Yariables [ potion & Drive
i, Elementary FEB Instances - Mator cantral
ek, Derived F6 Instances = Other
............ m’ Motion
- m, Communication [+ G afety
-~ Sengors
- Third party products

= CAMopen drop

Iation & Drive
Iatar contral
Other

Safety
Senzors
Third party products

chneider
3Electric
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It is mandatory to map RxPDO1 and TxPDO1. The mapping of TxPDO2 is optional.

EDS for PLCopen library [SE_Mation_Lx<M 32k_\1002.EDS]

E SE_Motion_Lx<M320_t34(
" B Channel0

I [E—
Function:
Default x

{0 PO | T £ror contiol | T Sootup | T Otipct Dictionay | T Configuration |

C

Transmit(32l) | Display only active PDO
FOO I Tr.Type I Inhibit Tirme I Event Tim... I Symbal Topo.Addr.
= W oo
[0 drivestat wliv3. 200021 301E:25
[ mistat V3200022 301E:26
[ mationgtat V3200023 301827
[0 drivelnput wliva 200,024 301828
[ statusword HIWEA00.027
[ Position actual.. #IDV20.0.0.12
S Fo05 -
|20 statusword HIWEA00.027
[0 Velocity actual .. #IDV20.0.0.1
..... th FOO 4 _
Receive (8] [ Display only active PDO
FOO I Tr.Type InhibitTime | Event Tim... Topo.Addr.
BN
[0 driveModeCl W3 A0.0.0.22 301E:1F
[ refats 3200023 301E:22
[0 reim32 G0N 20,00 301E:21
S Foo2 -
[[] contralword O3 200.0.0.24
L] Target position #O0H 240006
S Fo05 -
L1 Controkvord HEWE20.0.0.24
[ Target velocity $G0H3.240.00.16
..... DEZ FOO 4 _
4

neider

&

Electric
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Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

The bootup configuration is different from the standard settings.

EDS for PLCopen library [SE_Mation_L<k32k_V1002.EDS)

ﬁ SE_Muotion_Lk<b32M_M 340

0 P00 | {0 £ror conwor | (T} Bootup | T Ot Dicsionay | (T Contigurarion |

B Channel0

Not
necessary

— =

Must be
set!

I —

Function:

I Default ¥ l

Bootup procedure configuration

FPower ON
— Restor

v

= Restore communication parameters

= Festore application parameters:

= Restore all parameters

/

v

— Reset

{~ Feset communication parameters

¥ Fieset node

— Check node

|7 Device type

Device identity

Restore option is used to define the allowed restore
procedure for a CARopen device during startup.

(101102 Communication parameters: 01000 -+ 0xiFFF

(101103 Application parameters: 0zE000 - 0:9FFF

poTa)
Fieset option is used to configure the type of reset sent
to the device.
Communication parameters: 01000 -> 0x1FFF
Application parameters: 0z6000 -> 0x3FFF

[1000:00) Check node option iz used to bypazs the device type
[0%1000) or the device identity [0:1013] test.

[1018:224)

— Download Configuration

| —~ ¥ Fuorce communication parameters

I_ Force application parameters

v

— Start
|7 Start node

v

PO transfer

Download configuration option is used to force the
parameters to be zent even if they are equal to the
default value.

Start option is used to configure whether the device
shall be started automatically by the master or not.

C

neider

ﬁEIectric
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Program example M340 Unity €=>» Lexium 32M
with Canopen using the PLCopen profile

Finally, to activate the PLC communication profile, the parameter 301B:8h must be

written to 1 and 3041:Bh must be written to 15. This is done automatically at the end
of section main. This program part is executed automatically with the rising edge of
system bit %IW0.0.2.35.1. This bit indicates that the drive is in operational, that
means the configuration is finished.

Additionally it can be executed from the operator screen.

The table below presents the word $IWr.m.c. 35

Standard symbol
SLAVE_ACTM_1
SLAVE_ACTNM 2
SLAVE_ACTIV_ 3

SLAVE_ACTM_4

Type
BOOL
BOOL
BOOL

BOOL

R

R
R
R

Access | Description

Slawe operational on the bus: device 1
Slawe operational on the bus: dewvice 2
Slawe operational on the bus: dewvice 3

Slawe operational on the bus: device 4

Schpeider

Address

%l m.c.35.0
Yl m.c. 36,1
%l m.c.35.2

SalArm.c. 35,3
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Program example M340 Unity €=>» Lexium 32M
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{(*Initialization of PLCopen profile*)
Hmi re Start init:= rei(Hmi Start Tnit);

SLAVE_ACTIVE Z := %iw0.0.Z.35.1;
SLAVE_ACTIVE Z RE := re(S3LAVE ACTIVE Z);

Case ulstate of

oo: if Hmi re Start init or JLAVE ACTIVE Z RE then
uistate:=10;
Init dones:=false;

end 1f;
10: Write wvar data 1 Z[0]:=1;

Write_var_exchange_parameter_l_ﬂ[3] 1= Z ; (*Length of data*)
WRITE WAR (ADR := Adress,

OBEJ := "SDOT,

NUM := 1ea#0008301E,

NE := 0O,

EMIZ := Write wvar data 1 Z,

GEAT := Write wvar exchange parameter 1 47;

if Write war exchange parameter 1 4[0].0 then
ulstate:=20;

end if;
Z0: if not Write wvar exchange parameter 1 4[0].0 then
ulstate:=30;
end if;
30: Write wvar data 1 Z2[0]:=15;
Write_var_exchange_parameter_l_ﬂ[3] 1= Z ; (*Length of data*)
WRITE VAR (ADR := Adress,
OBEJ := "SDOT,
NUM := 1a#000E3041,
NE := 0O,
EMI3 := Write wvar data 1 Z,
GEAT := Write wvar exchange parameter 1 47;

if Write war exchange parameter 1 4[0].0 then
uistate:=40;
40 if not Write wvar exchange parameter 1 4[0].0 then
ulstate:=50;

end if;

50: Init done:=trus;
ulstate:=0;

end case;

Schpeider
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with Canopen using the PLCopen profile

Operator screen

This program example contains an operator screen that allows to control the drive.

DJEeCt BrowsEe 'uxl

%a Skruckural wigw

------- 3 Station

#)--[_] Configuration
--------- ] Derived Data Types
--------- (] Derived FB Types

g EAR [::] ¥ariables & FB instances
......... |::I Mokion

(] Communication

g ST |::| Program

#----[] Animation Tables

-3 Operator Screens

) [

 rm — !ﬁ Documentation

Schpeider
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M340-Unity - LXM32 via CANopen
PLCopen profile

Actual position Actual operation mode Actual drive status

101206977 160001 B

[SIE] DIz DI .Fault rcsetlQuickstupIEnahle |Disah|c-

Setspead Setspeed Settorque
0

Set position

Subindex Data

Write 500

When Unity is connected with the PLC the first section Status signals shows the
actual position, the actual operation mode and the actual drive status of the drive,
also some important status bits from the status word “Motion status” “mf status” and
the drive input.

In section drive control the drive could be switched on/off using the buttons Enable
and Disable. The button Fault reset sends a fault reset. Quickstop is to set a
quickstop.

To start a homing movement the type of homing, e.g. 17 for homing to LIMN, must be
adjusted. A click on the button Homing starts the movement.

For a point to point movement Set speed and Set position must be adjusted, a click
on Start abs starts an absolute movement, a click on Start rel a relative movement.

Schcider
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Program example M340 Unity €=>» Lexium 32M
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For the Profile velocity mode the Set speed must be adjusted, button Move Vel
starts the movement. To modify the speed the button must be pushed again.

For the Profile Torque mode the Set torque and set torque ramp must be adjusted,
button Start_torque starts the Torque mode. To modify the current the button must be
pushed again.

A manual movement could be done pushing the buttons in its green field.

The next section could be used to read and write data from the drive using
WRITE_VAR and READ_VAR commands. For the parameter reading the Can
address of the parameter must be edited with Index and Sub-Index, after pushing the
Read button the data value is displayed. For parameter writing allboth fields must be
edited.

With Start_init the initialization of the PLCopen profile could be started manually.
Init_Done indicates the end it.

Schpeider
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Explanation of the source code

This program example has only one section in the mast task.

Project Browser
%a Skruckural vigw

3 Project

(-7 Configuration

------------- (] Derived Data Types
------------- ] Derived FB Types
[----[_7] ¥ariables & FB instances

[+

o — ] Animation Tables
m S ] Operator Screens
Iy [— & Documentation

I+

Schpeider
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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.

Switching on

Not ready to switch on

N
[ |
(1)

[

Switch on disabled

i Motor without current

(e -
{19) @ 1@ &
L N
- )
™| Ready to switch on e
T N et
(Ta T2 TG
\_) “L./' k_}
. [5] -
Switched on — Fault
i A )
. - 14975
) | -
L Fault Reaction active
- 16
— [ 7
Op;ﬁtﬁﬂi:}? ble Rl =4 Quick-Stop active |— ﬁ.’ 13
T11) Fault Fault
| — ha TCIasH X Class 2, 3, (4)

i Motor under current

D Operating state

’j: State transition

4 Operating fault

Operating state

Description

1 Start

Cantraller supply voltage switched on
Electronics ars initialized

2 Mot Ready To Switch On

The power stage is not ready to switch on

3 Switch O n Dizabled

Impossible to enable the power stages

4 Reacdy To Switch On

The power stage is ready to switch on.

5 Switched On

Powear stage is switched on

& Dps=ration Enabled

Poweer stage i enabled
Selected operating mods is active

T Quick Stop Active

"Cluick Stop" is being sxscuted

8 Fault Reaction Active

Emar responss is active

9 Fault

Error responss terminated
Powear stage is disabled

Schneider

&

Electric
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E.g. to enable the drive the bit 9 of the drive control byte must be true. The bits
Hmi_disable, Hmi_enable, HMI fault _reset and Hmi_quickstop are connected with
the push buttons Disable, Enable, Quickstop and Fault reset from the operator
screen.

(*Disakle the drive
IF Hmi disable THEN

driveCtrl.3 := TRUE ;

driveCtrl.? := FALZE ;
ELZE

driveltrl.8 := FALIE ;
END IF;

THEN

{*BEnakle the driwve
IF Hmi enable AND NOT Hmi disable

driveCtrl.Y := TRUE :
ELZE
driveltrl.? := FALIE ;
END IF;
R e T e *)
IF Hmi gquickstop THEN
driveCtrl.1l0 := TRUE ;
ELZE
driveCtrl.1l0 := FALSZE :
END IF;

(*Fault reset
IF Hmi fault reset THEN
drivectrl. 11

TRUE

;
ELZE

driveCtrl.1l1 := FALZE

END_IF;

.
,

The result is stored in the variable driveCtrl. The reason is that drive control is only
the high byte of %MW54 (RPDO1_dmCitrl), the low byte contains the mode control.
Therefore the drive control is stored in driveCtrl and the mode control in modeCitri.
Some lines below both memory words are connected:

*no Driveltrl and Modeltrl o output
i Py P
:= driveftrl or modeltrl;

REDOL_ dmCtrl

Schpeider
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The drive status %MW21 (TPDO1_driveStat), mf status %MW22 (TPDO1_mfStat)
and the motion status %MW23 (TPDO1_motionSt) contain the information of the
actual state of the drive.

driveStat
|
I
16 14 13 12 11 10 9 8
¥_ERR| X_END [¥_ADDA - - Qs RF HALT
7 & 5 4 3 2 1 0
WARN [ERROR - - STATE | STATE | STATE | STATE
miStat
|
16 14 13 12 11 10 9 8
CAP21|CAP20|CAP11|CAP1 O
T 3] 2] 4 3 2 1 0
WT ME DE MODE | MODE | MODE | MODE | MODE

BIt Meaning

0..5 Reserved

& MOTZ: Motor at a standstill

7 MOTP: Mctor movement in positive direction

8 MOTN: Motor movement in negative direction
9..10 Reserved

11 TAROD: Profile generator at standstill, reference velocity = 0
12 DEC: Profile generator dacelerates

13 ACC: Profile generator accelerates

14 CNST: Profile generator moves at constant velocity
15 Reserved

Schpeider
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This variables are directly displayed on the HMI, e.g the field X ERR is directly
connected with TPDO1_driveStat.15

The bit 0 ..3 (state) in the drive status contains the value of the actual status, the bits
0 .. 5 (mode) in the mfstat contains the number of the actual operation mode. For the
HMI only the data in those fields are needed.

{*Dizplay of actual operation mode—-—————-——————————-—-—-————-- *
HMI Actual operation mode := TPDOL mfatat AND Z#0000000000011111
HMI Actual drive status := TPDOl drive8tat AND 1&#000F
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Operation modes:

Bit Name |Description

0.4 MODE  [Operating mode

Value 01y,: Profile Position
Value 03, Profile Velocity
Value 04y, Profile Torque
Value 08, Homing

Value 1Fy: Jog

Value 1Ey: Electronic Gear

5.6 ACTION |Operating mode-dependent

7 MT Handshake via Mode Toggle

The operating modes can be changed during operation. For this pur-
pose, the current process must be completed or explicitly canceled. The
motor must be at a standstill.

The master must enter the following values to activate an operating
mode or to change reference values:

* Heference values, depending on desired operating mode
* Operating mode in "dmCaontrol”, bits O ... 4 (MODE).

* Action for this operating mode in bit 5 and bit 6 (ACTION)
* Togale bit 7 (MT)

The following chapters describe the possible operating modes, func-
tions and the corresponding reference values.
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The left column in the table below 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 dmcontrol and once in the mfstat, 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 values are:

toggle bit
Jog 1Fh $0 | 001 1111 11001 1111 = 9Fh
Homing 06h § 0 | 000 0110 1 1000 0110 = 86h
26h 30 |010 0110 110100110 = A6h
Point to point 01h § 0 | 000 0001 1 1000 0001 =81h
21h 30 {010 0001 11010 0001 = A1h
41h 30 | 100 0001 1 1100 0001 = C1h
Velmode 04h 3 0 | 000 0100 1 1000 0100 = 84h
Torquemode 24h 401010 0100 11010 0100 = A4h

AN

ModeCtrl without
toggle bit

Depending on the operation mode the meaning of the fields RefA16 and RefB32 is
different. For example in velocity mode RefA32 contains the set speed, in homing it is
the homing method.
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Homin

The product manual contains detailed information about the operation mode.

Dascription

In tha opearating mode Homing, a movemant is pefomed to a defined
position. This position is defined as the reference point.

The refaranca point alzo defines the zero point. The zero point is the
point of refarance far abzalute movements in the operating mode Profile
Position.

A movameant can be made using one of 4 methods:

Refarancs movamant 1o & limit switch

In the caza of a referance movemant to a limit switch, a movement
to the negative or positive limit switch is performed. Afterthat, a
moverment is made to the switching point of the limit switch. From
the switching point of the limit switch, a movement is made to the
index pulse orto a parameterizable distance from the switching
paint. The position of the index pulse or the parametarizable dis-
tance from the switching point is the referance point.

Refaranca movamant to the refarance switch

In the caza of a refarance movemant to the referance switch, a
moverment to the referance switch is parformed. After that, & movea-
ment iz made to the switching point of the reference switch. From
the switching point of the referance switch, a movement is made to
the index pulse orto a parameterizable distance from the switching
paint. The position of the index pulse or the parameternzable dis-
tance from the switching point is tha raferance point.

Refarance movemant to the indax pulse

In the caza of a refarance movemant to the index pulse, a mova-
ment iz mada directly tothe closest index pulse. The position of the
index pulse is the referance point

Position setting

In the casa of position satting, the current motor position issetto a
desired position valua, The zaro point is defined by the position
value,

A referance movemant must be completed for the new zero pointto be
valid. if the refarnce movemeant is interrupted, it must be started again.

Motors with multiemn encoder daliver a valid zero point
after they are syitched on.
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Parameter name |Description Uit Data type |Paramster addrass
HMI mignu Minimum walue | RW via fisldbus
HMI name Factory setting |Persistent
Maxirmurm value |Expert
Hid method Hormning method - IMT2 CAMopen 6098:0,
. L 1 INT1& Modbus 6926
2: LIMP with index pulse I INTAE CIR 1374 12
T: REF+ with index pulss, irv., outsids T

&8: REF+ with index pulss, imv., inside

2: REF+ with index pulss, not inwv., ingids
10 REF+ with index pulze, not ime, cutzide
11: REF- with index puks, inv., outsids
12: REF- with index pukss, imv., insids

1:3: REF- with index puks, not imv., inside
14: REF- with index pulss, not i, outzide
17: LIMK

18: LIMP

REF+, inv., outside

REF+, inv., inzide

REF+, nat i, inside

REF+, nat inv., cutsice

REF-, irv., outsids

REF-, irv., ingide

REF-, nat irvv., inside

REF-, nat imv., outside

Index pulkes neg. direction

Index pulss pos. dirsction

: Position setting

HEHBBE SR RED

Abbreviations:

REF+: Search movemnant in pos. direction
REF-: S=arch movemnent in pos. direction
ire.: Ireert direction in switch

rizt ime.: Diirection not inmvertad in switch
outside: Index pulze ! distance outside
gwitch

inside: Index puke / dstance inside switch
Changed s=ttings become active immedi-
at=ly.

RW
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Starting the operating mode  The operating mode is started in the process data channel with the
transmit data (masterto slave) and "Mode Toggle". The value in the word
"dmControl" is without set "Mode Toggle" bit.

Method dmControl Reference value RefA32 (Reference value RelB32
MODE+ACTION

Position setting 08, - As HMp setP

Reference movement 26, As HMmethod

Status information  The word "driveStat" provides information on the operating mode.

Bit Name Meaning
13 X_INFO |Reserved
14 X_END |0: Operating mode active
1: Operating mode terminated
15 X_ERR |0: Mo error
1: Error

Terminating the operating mode  The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

+ Homing successful
+ Stop caused by "Halt" or "Quick Stop"

+ Stop caused by an error

The source code is very short. Hmi_homing is the bit from the button in the HMI.
Hmi_re_homing is a help flag to detect the rising edge of t he button. The type data
from the HMI Homing_type goes directly to the Refa16 in the PDO data (%9MW55).
Depending on the toggle bit in mfstat (MW22:X7) the toggle bit in modeCitrl is set or
reset.

el g o e S e e e e e e e e e e e e e e e e e e e e e e e e e e S e *
Hui re homing := Hmi homing ;

IF RE(Hmi_re homing) THEN
RPDOLl refilé := HMI Homing type ;
IF TPDDl_metat.'_." THEMN
modeCtrl = 1&#002& ;
EL2E
modeltrl := 1laH00&& ;
END IF;
END IF;
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Profile velocity

The product manual contains detailed information.

8.3.5 Operating mode Profile Velocity

Deascription  Inthe oparating mode Profile Velocity, a movemeant iz made with a de-
zirad target velocity.

8.251 Parameterization

Owearview  Tha illustration below provides an ovarview of the adjustabla parame-
ters.

l

FAMF v anablea
- | -1

|

RAMFP v aco

FAMP v dac

FAMF v max

Figure 8.8  Owerview of adjustable parametears

Setting the target velocity  The target velocity is set by means of the parameter EVv_targes.
» Set the target velocity with the parameter Pve_tarzges.

Parameter name  |Description Unit Data type |Paramsteraddress
HMI menu Minimurm walue  |AMW via fisldbus
HMI name Factory setting  |Persistent
Maximum value |Expert
P _target Target velocity for opsmting mode Profile UEr_W INT32 CAMopen G0FF:Oy
ialooity - INT32 Modbus 5938
L . INT32 Profibus 6938
The tamget velocity is limited to the setting in | _ INT32 CIP 1274 13

CTRL_v_max and RAMP_v_rmsu. RAW

Changed settings b=comse active immedi-
ataly.

Changing the motion profile farthe It is possible to change the satings of the mation profile for the velocity,
valoclty  sae chapter 8.4.7.1 "Motion profila for tha velocity.
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Starting the operating mode  The operating mode is started in the process data channel with the

transmit data (masterto slave) and "Mode Toggle®. The value in the word
"dmControl” is without set "Mode Toggle" bit.

dmControl Reference value RefA32 |Reference value RefB32
MODE+ACTION
23h As BVv_target

Status information  The word "driveStat" provides information on the operating mode.

Bit Mame |Meaning
13 X_INFO |0: Target velocity not reached
1: Target velocity reached
14 ¥_END |0: Operating mode active
1: Operating mode terminated
15 X_ERR |0: No error
1: Error

Terminating the operating mode  The operating mode is terminated when the motor is at a standstill and

one of the following conditions is met:

+ Stop caused by "Halt" or "Quick Stop"
+ Stop caused by an error

The velocity mode works in the same way. Now RefA16A contains the set speed.

= e B o A o T = e e e e e e e e e e e e e e e e e e e e e e S eSS e eSS eSS *)
Hmi re velmode := Hmi velmode ;
IF RE(Hmi re wvelmode) THEN
RPDO]1 refilé := HMI Wel setspeed ;
IF TPDDl_metElt.F." THEIN
modeltrl := 1&H0023 ;
ELZE

modeCltrl
END IF;

16#0043

END IF;
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Profile position (point to point)

The product manual contains detailed information.

8.3.6 Operating mode Profile Position

Deascription

Relative movement

Absolute movement

In the oparmting mode Profile Position, a movemeant 1o a desired tanget
position is performmed.

A movement can ba made using one of 2 mathods:
+ Relative movement

+  Abeolute movernent

In the case of a relative movement, the movement is relative with refer-
ance to the previous target position or the current motor position,

aa] ma)

00 | 700

Inthe case of an absolute movement, the movement iz absolute with ref-
arence to the zero point.

E00Q

———————=|

1200

A zero point must be defined with the oparating mode Homing prior to
the first absolute moverment.
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Starting the operating mode

The operating mode is started in the process data channel with the
transmit data (masterto slave) and "Mode Toggle". The value inthe word

"dmContral" is without set "Mode Toggle" bit.

Method dmControl Reference value RefA32 |Reference value RefB32
MODE+ACTION

absolute 01y, As PEv_target As PPp_target

Relative with reference to the currently set | 21, As PPv_target As PPp_target

target position

Relative with reference to the current 4y, As PPv_target As PPp_target

motor position

Status information

Terminating the operating mode

Sc

The word "driveSta

t* provides information on the operating mode.

Bit Name Meaning
13 X_INFQ | Q: Target position not reached
1: Target position reached
14 ¥X_END |0: Operating mode active
1: Operating mode terminated
16 X_ERR |0: No error
1: Error

The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

+ Target position reached

+ Stop caused by "Halt" or "Quick Stop"

+ Stop caused by an error

&

hneider
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The source code works also in the same way than the other operation modes. Now
RefA16 contains the set speed and RefB32 the set position.

{(*Point to Point mode relative-----———-—-—-———————-—————————— *)
Hmi re ptpmode rel := Hmi ptpmode rel ;

IF RE(Hmi re ptpmode rel) THEN
RPDOl refalé := HMI setspeed ;
REPDO1l refB3EZ := HMI setposition ;
IF TPDO1 mfl3tat.? THEN
modeftrl := 1&#00Z21 ;
EL3E
modedtrl := 16#00Aa1 ;
END IF;
END IF;
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Jog mode (manual mode)

The product manual contains detailed information.

8.3.2 Operating mode Jog
Description  In the operating mode Jog, a movemeant iz made from the current motor
position in the dasired direction.
A movemeant can be made using one of 2 methods:
« Continuous movemant
+  Stop movemeant
In addition, the product features 2 parameterzable velocities.

Continuous movement  As long as the signal for the dirsction { "Jog Positive® or "Jog Negativa")
is available, a continuous movemeant is made in the desired direction.

"o positve’

. ] L

*Jag negalive’

(= = -

"o tastiske’

Ve JoGn fast .
Vo= J030 5 low VAR RS ISR SUN S S— 4 "'-.._____,_
Y ) _
Ve JoGn_ slow
i -— — . —-— g
® ® @ @ @

Figura 8.3  Confinucus movemsnt

(1) Slow movemeant in positve direction
2] Slow rmovemant in negative diraction
(3] Fast movement in positive direction

Stap movement  Ifthe signal for the direction ("Jog Positive" or "Jog Megative") is availa-
He, a movemeant by a parameterizabla number of usardefinad units is
made in the desired direction. After this movement, the motor stops for
a defined time. Then a continuous movemeant is made in the desired di-
rection.
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Availability  The operating mode is only available with the drive profile "Drive Profile
Lexium®".

Starting the operating mode  The operating mode is started in the process data channel with the
transmit data (master to slave) and "Made Toggle". The value inthe word
"dmControl" is without set "Mode Toggle" bit.

dmControl Reference value RefA32 |Reference value RefB32
MODE+ACTION
1F;, As JoGactivate

Status information  The word "driveStat" provides information on the operating mode.

Bit Name |Meaning
13 X_INFO |Reserved
14 X_END |0: Operating mode active
1: Operating mode terminated
15 X _ERR |0: No error
1: Error

Terminafing the operating mode  The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

* Value 0 in RefA32
+ Stop caused by "Halt" or "Quick Stop"

* Stop caused by an error

The bits
----- & Hmi_manual_neg_fast EEOOL
----- & Hmi_manual_neg_slow EEOOL
----- & Hmi_manual_pos_fazt EROOL
----- & Hmi_manual_pos_slow EROOL

are the signals from the push buttons, the bits

----- % Hrmi_re_manual_neg_fast EBOOL
----- % Hmi_re_manual_neg_slow EBOOL
----- % Hmi_re_manual_pos_fast EBOOL
----- & Hrmi_re_manual_pos_slow EBOOL

are help flags to detect the rising and falling edges. For the manual mode RefA16
has the meaning of parameter JOGactivate (CANopen 301B:9h). The resulting bit
combinations 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
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A rising edge of a push button starts a movement. The falling edge sets RefA16 to

zero, the movement stops.

o = = e D S e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e *

Hmi re manual pos slow
Hmi re manual pos fast
Hmi re manual neg slow
Hmi re manual neg fast

:= Hmi manual pos slow ;
:= Hmi manual pos fast
:= Hmi manual neg slow ;
Hmi manual neg fast ;

IF RE{Hmi_re_manual_pns_slnw}THEN RPDOL refale := 1 ;END IF;
IF FE{Hmi_re_manual_pns_slnw}THEN RPDO1 refild := 0 ;END IF;
IF RE(Hmi_re_manual_pns_fast)THEN RPDOL refale := 5 ;END IF;
IF FE{Hmi_re_manual_pns_fast}THEN RPDO1 refild := 0 ;END IF;
IF RE{Hmi_re_manual_neg_slnw}THEN RPDO1l refilés := Z ;END IF;
IF FE{Hmi re manual neyg slow)THEN RFDC1 refalé := 0 ;END IF;
IF RE{Hmi_re_manual_neg_fast}THEN RPDO1 refild := & ;END IF;
IF FE(Hmi_re_manual_neg_fast}THEN RPDO1 refalse := 0 ;END _TIF:

IF RE{Hmi_re_manual_pns_slnw} ()=} FE{Hmi_re_manual_pns_slnw} oFR
RE(Hmi re manual pos fast) OR FE(Hmi re manual pos fast) OR
RE{Hmi_re_manual_neg_slnw} oFR FE{Hmi_re_manual_neg_slnw) oFR
RE (Hmi re manual neg fast) OR FE(Hmi re manual neg fast) THEN

IF TPDDl_metat.'_." THEN
modeftrl := 1&#001F ;
ELZE

modeCtrl
END IF;

16#009F ;

END IF;
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Profile torque

Deascription  In the oparating mode Profile Torque, a movement iz mada with a de-

sired target torque.
8.3.41 Parameterization
Owerviesw  Tha illustration below provides an ovarview of the adjustabla paramea-
tars.
|
FAMF_tg anabla
-0 | -1
|
RAMF tg slops
Figure 8.7  Owverview of adjustable parametars
Satting the target torque  The target torque is set by means of the parametar 5Ttg_targ=:.
» Set the desired target torgue with the parameter PTeg_sarges.
Parameter name  |Description Unit Data type |Paramster address
HMI manu Minimurm value |AW via fisldbus
HMI name Factory setting |Persistent
Maximum value |Expert
PTtg_targst Target torque for operating mode Profils Yo INT1& CAMopen 6071:0y
Tarque -3000.0 INT16 Modbus 6944
100.0 % comespond to the continuous sall g:ll:llm 0 :HHE Eﬁﬁ?ﬁ ﬁ‘?
torqua _M_N_0. ' RAW -

In incremeants of 0.1 %%, -

Changed settings become active immeddi- )
ataly.

Changing the motion prafile forthe  ltis possible to change the parameterization of the motion profile for the

lorgue  torque.

RAMP_tq_slope

Slope sstting of the motion profile for torque |%is LINT32 CAMopen 8087.0,
100.0 % comespond to the continuous stall ?IZ:IIIIIIIEI ngg r;‘g%bbﬁ 11%25]]
torque _M_M_0. 3000000.0 UINT32  |CIP 106442

In incremants of 0.1 %, RwW

r.
Changed ssttings become active immedi- pe

aitely.
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Starting the operaling mode  The operating mode is started in the process data channel with the
transmit data (master to slave) and "Mode Toggle". The value in the word
"dmControl" is without set "Mode Toggle" bit.

dmControl Reference value RefA32 |Reference value RelB32
MODE+ACTION

24y,

As PTtg_target As RRMP tqg slope

Status information  The word "driveStat" provides information on the operating mode.

Bit

Name |Meaning

13

X_INFO | 0: Target torque not reached
1: Target torque reached

14

X_END |0: Operating mode active
1: Operating mode terminated

15

X ERR |0: Mo error
1: Error

Terminating the operating mode  The operating mode is terminated when the motor is at a standstill and
one of the following conditions is met:

+ Stop caused by "Halt" or "Quick Stop"

+ Stop caused by an error

The torque mode works in the same way. Now RefA16 contains the target torque
and RefB32 contains the setting of the motion profile for torque.

{*Profile torgue mode-------—---—-"-"-"—"—-"-"—-"—"——-"—~——~—~—~—~——~—~—~—~—~—~—— *
Hmi re torguemode := Hmi torguemode ;

IF RE(Hmi re torguemode) THEN
RPDOl refale := HMI_ setcurrent ;
IF TPDOl_metat.'_." THEN

modeCtrl
ELZE
modeCtrl
END IF;
END IF;

16#0024 ;

la#00ad;
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Reading and writing parameter via SDO

The reading and writing is done with READ_VAR and WRITE_VAR.

(*Adress conversion®)

Adress:=ADDM (T0.0.Z.27);

(*Read Parameter wvia SD0-—————-——— e e e e *)
Hmi re read sdo := RE{Hmi read sdo);

IF Hmi re_ read sdo THEﬂ

READ VAR (ADR := Adress,
OBJ := '8DOT,
NUM := Read_ sdo_subindex index,
NE := 0,
GEST := Read wvar exchange parameter 1 4,

RECP = PRead wvar data 1 Z);

END_TF;
(*Write Parameter wvia S00-————————————— - &)
Hmi_ re_write_sdo := RE(Hmi write_ sdo);

IF Hmi_re write_ sdo THEN

Write_var_exchange_parameter_l_4[3] = Write_length ; (*Length of data+*)
WRITE VAR (ADR := Adress,

OBJ := 'SDoT,

NUM := Write_sdo_subindex index,

NE := 0O,

EMI& := Write wvar_data 1 Z,

GEST := Write_ wvar_ exchange parameter_ 1 4);
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Operator screen:

Subindey Crata
lenoth in byte

Head 500

Write 500

Summary

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