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Legal Notice

In the following, the “Festo SE & Co.KG” is designated as “Festo”.
This Example circuit is not binding. This example circuit outlines a possible solution for a sample application and
makes no claim of completeness, especially with regard to configuration and equipment, as well as any eventu-
alities for your actual application. The Example circuit is not a customised solution, it merely offers assistance
with typical task assignments.
The values stated in the Example circuit are partly assumptions and assessments which do not replace a de-
tailed examination based on EN ISO 13849 part 1 and 2.
The actual characteristic values that can be obtained (especially PL, PFHo, category, DC, MTTFo, CCF) depend on
the components used, as well as their conditions of use in the actual application.
The example circuit does not relieve you of the obligation to carry out a risk assessment and a validation of the
specific application and to ensure the adherence to all specifications, especially the EC Machinery Directive
2006/42/EG. As the user, you are responsible for your specific application and for the correct operation of the
described products.
Festo 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. This equally applies to defects resulting
from improper handling of devices and modules. In addition, all liability, with the exception of intent or gross
negligence on the part of Festo, for damages arising due to non-adherence of the specifications of the EC Ma-
chinery Directive 2006/42/EG is also rejected.
The information in this document is in no way intended as a substitute for the operating instructions of the re-
spective manufacturers or the design and testing of the application by the user. The operating instructions for
products from Festo can be found at www.festo.com. Users of this document must themselves verify that all the
functions described herein also work correctly in the application. Even after examining this document and using
the specifications contained herein, users are nevertheless solely responsible for their own application.
Otherwise, all stipulations concerning liability included in the terms and conditions of delivery, payment and use
of software from Festo, which can be found at www.festo.com and can be supplied on request, apply.
This document is only suitable for persons with sufficient expertise for machine safety based on EN ISO 12100
and EN ISO 13849. In addition, the following qualifications are required in the project team:

e Specialist in electrical engineering

e Specialist for the programming of control systems and safety switching devices

Copyright Notice

This documentation is the intellectual property of Festo SE & 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 SE & Co. KG.

Festo SE & 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.

© (Festo SE & CO. KG, D-73726 Esslingen, 2020)
Internet:  http://www.festo.com
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Example circuits

1

Example circuits

The circuit specified in this document are principle circuits which cannot be complete due to their clarity
and scope. Safety commanding device and safety switching device are not part of this document and
are given for information only.

The abbreviations used for the safety sub-functions refer to the definitions in EN 61800-5-2 [1] for elec-
trical power drive systems:

o STO: Safe Torque Off

o SBC: Safe Brake Control

Category 3, up to PL e according EN ISO 13849-1[2].
To understand this application note, are following documents necessary:

o Description “Servo drive CMMT-AS-C2/C4-3A-...”. This description is available on the Internet
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/466851/573769/CMMT-AS-
C2_C4-3A_2018-10a_8095049g1.pdf

o Description “Safety sub-function STO, SBC, SS1” for servo drive CMMT-AS-...-S1. This descrip-
tion is available on the Internet https://www.festo.com/net/en-gh_gb/SupportPortal/Down-
loads/466859/573777/CMMT-AS-_-S1_2018-10a_8096257g1.pdf

The circuits and the procedure described are recommendations which do not exclude other possibili-
ties.

Seite 4von 8  Application Note — Implementing SLS-Safety function based on CMMT-AS X2/X3 encoder evaluation and X10
encoder emulation CMMT-AS-...-S1..... - 1.10


https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/466851/573769/CMMT-AS-C2_C4-3A_2018-10a_8095049g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/466851/573769/CMMT-AS-C2_C4-3A_2018-10a_8095049g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Down-loads/466859/573777/CMMT-AS-_-S1_2018-10a_8096257g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Down-loads/466859/573777/CMMT-AS-_-S1_2018-10a_8096257g1.pdf

Application example

2 Application example

2.1 Application: Safe Limited Speed using CMMT-AS-...-S1 and external Safety PLC
The CMMT-AS-...-S1 supports the following safety functions directly:

e Safe Torque Off (STO)
e Safe Brake Control (SBC)

This Application Note describes, how the CMMT-AS-...-S1 could be used in combination with an external Safety
PLC in applications requiring a Safe Limited Speed (SLS) function.

e The external Safety PLC performs the Safe Limited Speed monitoring
To do this, the external Safety PLC requires two independent encoder signal sources
o One Position encoder connected directly to the safety PLC (e.g. this could be a position encoder
assembled to the mechanical axis)
o One Position encoder connected to the CMMT-AS and via Encoder emulation of the CMMT-AS
connected to the safety PLC (e.g. this could be a position encoder inside the servo motor.
e Incase of any failure ore violation of the speed limits, the safety PLC uses the STO and SBC-function of
the CMMT-AS to bring the system to the safe state.
e Encoder 1 and Encoder 2 must be diverse, e.g. different suppliers, different technology
e Toimplement this application and to determine the safety classification of the system you will need ad-
ditional information:
o the reliability data of the two encoders
o the reliability data of the CMMT-AS encoder evaluation (see following chapter)
o the reliability data of the Safety PLC (low / medium / high)

For more details, please refer to 2.3

2.2 Circuit Diagram

Safety-PLC CMMT-AS
Safety
sub-functions
> STO-A
Encoder 1 > Channel
A
» SBC-A » Motor brake
» STO-B
o CMMT-AS
= ) Channel
Encoder 2 >~ Encoder g > 0
X< emulation
» SBC-B .| External
brake
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Application example

2.3

Description

Application

Servo drive with servo motor, axis and two encoders. Speed monitored by Safety-PLC

Triggering event

Request of SLS (Safe Limited Speed) in teach mode

Req. safety level

SIL 2, Cat. 3 / PLd or better

e Aspeed within defined limiting values is commanded to CMMT-AS servo drive, e.g.

Reaction over the fieldbus interface
e The Safety-PLC starts to monitor the speed of the motor/axis
Safe state The speed of the motor/axis is within safe limits

Function of the
circuit

e The above circuit is a 1002 safety architecture, compliant to EN ISO 13849-1, Cat. 3

e The safety PLC monitors the signals of Encoder 1 directly

e Encoder 2is connected to CMMT-AS and it is used to control speed and position of
the connected motor.

e The signals of Encoder 2 are connected to encoder interface X2 (or X3). They are com-
puted inside the CMMT-AS. Position information is then being forwarded to the en-
coder emulation interface X10. The X10 interface emulates incremental encoders with
square wave output signals (A/B/N incremental encoder signals)

e The Safety-PLC evaluates the signals of Encoder 1 and the output of CMMT-AS en-
coder emulation independently. The position values are simultaneously compared in
both channels with the safe speed limits

Reaction on limit

Failure reaction functions are executed in case of a limit violation:
e Safe Toque Off (STO) and

violations
e Safe Brake Control (SBC)
Diagnosis of CMMT-AS encoder emulation by the Safety-PLC (see EN 61800-5-2, chapter
D.3.16):
e A/Boutput Signal stops
e OnlyifZero pulse is used: Zero pulse fails, is too short, too long or repeated
Diagnosis of Encoder 1 by the Safety-PLC:

Diagnosis e Encoder dependend, e.g. vector length of SIN/COS-encoders

Diagnosis by the Safety-PLC:
e Cross comparison of encoder position values
Diagnosis of STO/SBC by the Safety-PLC:

e Monitoring of STA and SBA (depends on required category, performance level and
Safety-PLC, see CMMT-AS reliability data)

Fault exclusions

If the two encoders share the same mounting a fault exclusion must be assumed for the
movement/encoder coupling for at least one of the two encoders. This has to be proven
within a failure mode and effect analysis (FMEA). See EN 61800-5-2, chapter D.3.16.
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2.4 Reliability data

Application example

Warning
A CMMT-AS encoder evaluation (interface X2/X3) and emulation (interface X10) reliability data

The CMMT-AS encoder evaluation (interface X2/X3) and emulation (interface X10) is not a safety
sub-function compliant to the requirements of ISO 138149 and/or EN 61800-5-2.

The MTTFp values within this chapter are based on the assumption that 50 % percent of all failures
are dangerous failures (see [2], chapter C.5.1).

To estimate the MTTFp of the SRP/CS the following values can be used in combination with the parts count

method (see[2], annex D):

Environmental Load condition (max.) MTTF MTTFo
temperature CMMT-AS sub-system CMMT-AS sub-system
[°C] [years] [years]
70 % 13,6 27,2
»40..<50
25 % 24,1 48,2
100 % 13,6 27,2
»25..<40 55% 24,1 48,2
10 % 42,2 84,4
100 % 24,1 48,2
<25
55% 42,2 84,4

Table 2.1: CMMT-AS encoder evaluation (interface X2/X3) and emulation (interface X10) reliability data

2.5

Scope

This reliability data in 0 is only applicable with the following devices:

Device NOC

Device NOC

CMMT-AS-C2-3A-EC-S1

CMMT-AS-C3-11A-EC-S1

CMMT-AS-C2-3A-PN-S1

CMMT-AS-C3-11A-PN-S1

CMMT-AS-C2-3A-EP-S1

CMMT-AS-C3-11A-EP-S1

CMMT-AS-C4-3A-EC-S1

CMMT-AS-C5-11A-EC-S1

CMMT-AS-C4-3A-PN-S1

CMMT-AS-C5-11A-PN-S1

CMMT-AS-C4-3A-EP-S1

CMMT-AS-C5-11A-EP-S1

CMMT-AS-C2-11A-EC-S1

CMMT-AS-C2-11A-PN-S1

CMMT-AS-C2-11A-EP-S1

CMMT-AS-xx-3A-yy-S1-...
xx=C2,C4
yy = EC, PN, EP

CMMT-AS-xx-11A-yy-S1-...
xx=C2,C3,C5
yy = EC, PN, EP
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