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Copyright Notice

This documentation is the intellectual property of Festo AG & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo AG & Co. KG.

Festo AG & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo AG & Co. KG.

Festo AG & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.
The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo AG & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo AG & CO. KG, D-73726 Esslingen, 2019)
Internet:  http://www.festo.com
E-Mail: service_international@festo.com
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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
CODESYS V3.5 SP7
CMMP-AS-...M3/MO0 FW 4.0.1501.2.3
FCT CMMP-Plug-in V2.7.0.154

Table 1.1: 1  Components/Software used
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Issues with endless positioning axis

2 Issues with endless positioning axis

Endless rotary positioning axis are used for example in rotary tables or as drives for a conveyer belt. In many ap-
plications a certain position step — the feed motion - will be repeated again and again. If we have for example a
rotary table with 6 index positions the feed motion is 60°. Often the axis will be operated as modulo axis with
the feed motion or a multiple of the feed motion. A homing run after power up normally is not wished and thus
motors with multi-turn encoders are used.

This application note especially addresses the effects of a CMMP-AS endless rotary axis controlled by a Softmo-
tion master PLC. In this case there are certain issues which can have an effect:

o overflow of the position values of the multi-turn encoder of the motor
o overflow of the position values (set point and actual value) via fieldbus interface to the PLC

The multi-turn encoder of CMMP can count up to 4096 rev. If this value is not a integer multiple of the feed mo-
tion related to the motor shaft then there will be a residual value depending on the number of the overflows.
This leads to a wrong position value after power on. To avoid this a storing of the position value before power
down of the motorcontroller has to be done. This can be controlled via Cl commands in FW 4.0.1501.2.2 -> see
Application Note 100004 “CMMP Function Activation of Multiturn Encoder for Endless Positioning” or via FCT
settings in FCT Plug-in 2.7 and FW 4.0.1501.2.3.

The position values between the motor controller and the PLC are exchanged within 4 bytes, i.e. a double integer
word. For Festo motor controllers like CMMP it was defined to have 16 bit to count the full revolutions and 16 bit
as resolution of one revolution. So in case of an endless positioning there will be an overflow of this position
value if 2216 = 65536 full motor revolutions is reached.

In all cases where the feed-motion regarding to the motor shaft (i.e. the feed motion of the gear output multi-
plied with the overall gear ratio) is not a not an integer multiple of 65536 there will be problems because of the
actual position depends on the number of overflows occurred. To handle this situation properly the number of
overflows has to be stored in order to get a correct position after power off. This effect is the same like the one
with multi-turn encoders — just that the overflow does not occur at 4096 but at 65536 revolutions of the motor
shaft. Thus the position has to be stored in the PLC as well.

The application note describes how to configure this in the CMMP motorcontroller and the PLC.
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Configuration of CMMP and Codesys

3 Configuration of CMMP and Codesys

The example is done for an application with the following configuration:

CMMP-AS plus EMMS-AS with multiturn encoder

gearbox EMGA-...-P5 with gear ratio 5:1

external gear with gear ratio 15:4

Modulo settings: 180°

Overall gear ratio is 75:4 = 18,75

The feed move is always 180° of the gear output and thus Modulo will be set to this value.
Feed move regarding to motor shaft is: 18,75 * 180°/360° = 9,375 rev

What happens now if the position is not stored in motorcontroller?

Assume the following settings of the AngleEncoder within FCT:

Angle Encoder

Controller Motor Az

CMMP-AS-C2-3A-M3 EMMS5-AS-70-5-RM User Defined Rotative Aoas (Unlimited)

Absolute Value Range

Offget: 2048000 r

Range: 0.000r ... 4096000 r

The first overflow of the multiturn encoder happens at 437 feed movements as then the actual position first
time exceed the upper limit of the 12 bit multiturn counter.

Absolute position of motor shaft is 437 * 9,375 rev = 4096,875 rev
Absolute position of gear shaftis 437 * 180° =218,5 rev = 78660°

Dynamic Data |

Actual Position: | 7866000 *
Current Target Pos | 7866000 *

FCT display before Power Off

After power on/off of the motorcontroller the absolute motor position jumps to 0,875 rev because of the
overflow in the multiturn counter. For the gear-shaft the position is:

Absolute position of gear shaftis 0,875 rev / 18,75= 0,046666 rev =16,8°

Dynamic Data ]
Actual Position: | 1672 *
Current Target Pos | 1672 °

FCT display after Power On cycle

Now there is a wrong position of the output shaft ... actually it is 218,5 rev i.e a multiple of 180° but actual
position shows around 16.8°.

Thus storing the position permanently in the motor controller is necessary as the maximum value of the multi-
turn encoder cannot divided by the feed movement without a reminder.

Similar overflow problem also happens within the PLC if there is an overflow over 2216 motor revolutions be-
cause the variable for the motor position is limited to 16 bit. Thus storing the position in the PLC is necessary
either.

The following chapters will show which settings are necessary for a CMMP motor controller and a PLC running
Codesys 3.5.
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Configuration of CMMP and Codesys

3.1 FCT settings of motor controller CMMP-AS

In tab ‘Operation Mode Settings’ select ‘Interpolated Positioning Mode’ as Softmotion works in interpolated

mode. Activate the Function “Store Permanent Position” in order to handle the overflow of the multiturn counter

properly.

Operating Mode 5ettings |

Controller Motor

Used Operating Modes

I¥ Profile Position Mode

¥ Homing Mode

[v Interpolated Position Mode
[ Profile Velocity Mode

[ Profile Torgue Mode

Modulo Positicning

CMMP-AS-C2-3A-M3 EMMS-AS-70-5-RM

Control Interface: B

Bz

User Defined Rotative foas (Unlimited)

lUsed Functions

[~ Record Sequence

[ Positioning with analogue Setpoint
[ Synchronisation (%10 / Slave)

[ Flying Saw

[ Encoder Emulation (11 / Master)

[+ Flying Measure

[ External Measuring System

Mode: |Inau:tive
Range Limit Positive: ;
Range Limit Negative: :

EL
-

1. Download

2. Store

3. Restart Controller
4_Homing

ﬂ [~ Cam Disc
[ Position Trigger

[v Store Permanent Position

Changing the store permanent pesiion funchion requires:

Do not select the modulo function on the motor controller side, i.e. keep “Modulo Positing” to Inactive. The acti-
vation of modulo calculations in the motor controller will change the position values sent to the PLC and leads to

problems within Softmotion. For Softmotion we always should sent the unchanged position value via the

fieldbus interface.

As usual for Softmotion applications in the Fieldbus settings of the motor controller choose “CiA 402” as Device

profile:

Operation Parameters | |

Controller Motor

Control Interface: CANopen

Interface Parameters

Base Address: 2

Device Profile: Cis 402 -
Cycle Time: ms

CMMP-AS-C2-3A-M3 EMMS-AS-70-5-RM

HBxis

User Defined Rotative foas (Unlimited)

Active Settings

Ease Address:

Offzet:

Node Number:

Bit Rate: kBit's
Device Profile:

Cycle Time: ms
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Configuration of CMMP

Furthermore it is important not to activate the Factor group:

Factor Group |

Atiz

User Defined Rotative foas (Unlimited)

Maotar

EMMS-AS-70-5-RM

Controller

CMMP-AS-C2-3A-M3
Factor Group

[~ Used

Unit: |

Exponent Position: | Factor Position:

.
11

WI_I_I_I_

Bxponent Velocity: | Factor Velocity:
Exponent Accel | Factor Accel
Gear:

:
Feed Constant: [

and Codesys

Not using the factor group means that the units of position values which are exchanged via the fieldbus are re-

lated to the motor shaft (1 rev = 2216 inc) and all the scaling to user units will be done solely on the
side.

3.2 Application programming in Codesys 3.5
Selected user units is degrees of the gear output shaft and operation as modulo axis with 180°.
So in Configuration of SM_Drive_CAN_Festo_CMMP modulo is selected with the modulo value 180°:

Softmotion

5M_Drive_ CAM_Festo_CMMP:

General Axis type and limits
Modulo setti
] ] Virtual mode peula setings
EE e @ Modulo Modulo value [u]: 180
Commissioning Finite

Limits for CNC {SMC_ControlAxisBy ™)

Parameters
SM_Drive_CAMN_Festo_CMMP: I/O
Mapping
Status
Velodty [ufs]:
Information 1e3

Software error reaction

| Decelerate Deceleration [u/z3]: i

Max, distance [u]: i

Position lag supervision

Acceleration Deceleration | deactivated

1e5 1e5 Lag limit [u]: 1.0

And in Scaling/Mapping configuration the scaling is done accordingly to the used gearboxes and the wished

user unit in degrees:

Scaling
General Invert direction
scaling/Mapping 65536

75

Commissioning
1

SM_Drive_CAN_Festo_CMMP:
Parameters

increments <=3 motor turns 1
motor turns <=2 gear output turns 4
gear output turns <=3 units in application 360
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Configuration of CMMP and Codesys

In order to save the position of the drive persistently in the PLC we use the Codesys function block
SM(3_PersistPosition. The block has to be called cyclically by the motion task. The SMC3_PersistPosition in-
stance performs the restoring of the saved position during the start-up process. The function block controls that
the actual position is stored in the associated data structure during normal operation.

In the Motion program (here shown in CFC) a call to an instance of SMC3_PersistPosition has to be added:

PersistPosition_RealSlave (o

SMC3_PersistPosition —
RealSlave Ii“’ﬁ\xis bPositionRestored —
RealSlave Data gPersistentDﬁtﬁ bPositionStored —
| TRUE  |———bEnable bBusy [
bError —
eErrorlD —
eRestoringDiag —

The necessary variable have to be declared as persistent:
VAR_GLOBAL PERSISTENT RETAIN
PersistPosition_RealSlave: SMC3_PersistPosition;
RealSlave_Data: SM3_BASIC.SMC3_PersistPosition_Data;
END_VAR

Please refer to the Softmotion help for further details.
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