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BEGKHOFF Notes on the documentation

1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

For installation and commissioning of the components, it is absolutely necessary to observe the
documentation and the following notes and explanations.

The qualified personnel is obliged to always use the currently valid documentation.

The responsible staff must ensure that the application or use of the products described satisfies all
requirements for safety, including all the relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

No claims to modify products that have already been supplied may be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TWinSAFE®, XFC®, XTS® and XPlanar® are registered and licensed trademarks of
Beckhoff Automation GmbH.

If third parties make use of designations or trademarks used in this publication for their own purposes, this
could infringe upon the rights of the owners of the said designations.

Patents

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

and similar applications and registrations in several other countries.

—
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document as well as the use and communication of its contents
without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

C9900-M800 Version: 1.6 5
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2 For your safety

The Safety chapter first explains the safety symbols used in the documentation and their meanings. They
contain fundamental safety instructions that are essential for the avoidance of personal injuries and damage
to property.

Exclusion of liability

Beckhoff shall not be liable in the event of non-compliance with this documentation and thus the use of the
devices outside the documented operating conditions.

2.1 Description of safety symbols

The following safety symbols are used in these operating instructions. In order to avoid personal injuries and
damage to property, read and follow the safety and warning notices.

Warning of personal injuries
A DANGER

Disregarding the safety notice will lead to death or serious injuries.

Disregarding the safety notice may lead to death or serious injuries.

A CAUTION

Disregarding the safety notice may lead to minor injuries.

Warning of damage to property

Disregarding the notice may lead to damage to property.

2.2 Intended use

The push button extension enables application-specific arrangement of electromechanical illuminated push
buttons directly on the operating unit of a Panel PC. This allows the Panel PC to be precisely adapted to the
requirements of the machine control system. The push button extension is mounted on the C9900-M802,
-M803, -M804 or -M805 mounting arms via a mounting arm adapter.

The push button extension is designed for a working environment that meets the requirements of protection
rating IP54, offering protection against dust and splash water. A certain tolerance range is permitted with
regard to the ambient humidity. The specified limits for technical data must be adhered to.

The push button extension can be used within the documented operating conditions and in accordance with
national regulations. It is approved only for applications with a defined fail-safe state. This safe state is the
wattless state.

Improper use

Do not use the push button extension outside the documented operating conditions.

(e}

Version: 1.6 C9900-M800



BEGKHOFF For your safety

2.3 Fundamental safety instructions

The following safety instructions must be observed when handling the push button extension.

Application conditions
* Do not use the push button extension in extreme environmental conditions.
* Never use the push button extension in potentially explosive atmospheres.
* The push button extension should only be used inside buildings.
» The push button extension should not be used at altitudes of more than 2000 m.
» The push button extension should not be used beyond the scope of overvoltage category Il.

» Make sure that the environment in which the push button extension is used has a maximum degree of
pollution of 2.

» Never carry out any work on the push button extension when it is live. Always switch off the supply
voltage for the device before mounting or troubleshooting.

» Never plug or unplug connectors during thunderstorms. There is a risk of electric shock.
« Ensure that the device has a functional earth connection.
» Ensure the traceability of the push button extension via the serial number.

Damage to property, loss of data and impairment of functions

» Use the device only in the manner specified by the manufacturer. Otherwise, the protection supported
by the device may be compromised.

« If you change the hardware and software configurations, you must keep within the specified limits of
power consumption and power loss (please refer to the respective data sheet).

» Ensure that only technical personnel trained in control and automation engineering operate the push
button extension. Use by unauthorized persons can lead to damage to property and loss of data.

» Fuse the power supply line to protect the supply line in the event of a short circuit according to its
cross-section.

« If it should catch fire, extinguish the push button extension with powder or nitrogen.

24 Operator's obligation to exercise diligence

The operator must ensure that

« the products are used only for their intended purpose (see Chapter 2.2 Intended use [P _6]).
 the products are only operated in sound condition and in working order.
« the products are operated only by suitably qualified and authorized personnel.

+ the personnel is instructed regularly about relevant occupational safety and environmental protection
aspects, and is familiar with the operating instructions and in particular the safety instructions contained
herein.

+ the operating instructions are in good condition and complete, and always available for reference at the
location where the products are used.

The operator is also responsible for the safe operation of the system. This includes risk assessment of each
F-System. The following standards apply for risk assessment:

+ ENISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction

» ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

Beckhoff is not responsible for the safe operation of the system.

C9900-M800 Version: 1.6 7
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2.5 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

8 Version: 1.6 C9900-M800
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3 Product overview

The C9900-M800 push button extension can be used to control the central functions of a machine or system
such as emergency stop, start or stop by means of electromechanical keys. The push button extension is
tailored to the CP32xx-2xxx-0020 and can be mounted directly on the mounting arm via the already mounted
mounting arm adapter. The C9900-M800 push button extension has a PROFINET interface and supports
data transmission of safe inputs via PROFIsafe version 2.4.
The push button extension includes the following items:

* 1 x emergency stop switch

* 5 xilluminated push buttons

» 3 x push buttons

* 2 x key switches

+ 2 x push-pull built-in socket for power supply and forwarding

« 2 x push-pull Ethernet built-in socket with 100/1000Base-T connection

» 8-pin M12 circular connector for optional connection of five digital outputs

C9900-M800 Version: 1.6 9
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3.1

Structure

[4]5]6]7]8]o]t0] 1]

Fig. 1: Structure

Table 1: Legend for C9900-M800 structure

No. Component Description

1 Mounting arm adapter Adapter for installation on mounting arm

2 Key switch SSG1

3 Illuminated push button, green

4 Illuminated push button, clear

5 llluminated push button, clear

6 Illuminated push button, clear

7 llluminated push button, yellow safety-related and functionally recorded, connected via
PROFIsafe

8 Push button, black

9 Push button, black

10 Push button, black

11 Key switch SSG10 safety-related and functionally recorded, connected via
PROFIsafe

12 Emergency stop Safe state of the connected machine, safety-related and
functionally recorded, connected via PROFIsafe

13 Name plate Information on the features of the push button extension

14 RJ45 Ethernet interfaces (XF01, XF02) |Connecting the push button extension to a 100/1000Base-
T network

15 8-pin M12 USB round connector Optional connection of digital outputs

(XG01)
16 Power supply and transmission (XD01, |Connection and transmission of the power supply, external
XD02) wiring of the push button extension

17 Interface configuration sticker lllustration of the interface layout with pin assignment

18 Address selection switch with sticker  |Setting the safety address

10 Version: 1.6 C9900-M800
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3.2 Interface description

The push button extension includes the following interfaces:
» Power supply (XD01, XD02)
» Connection of digital outputs (XG01)
» Ethernet (XF01, XF02)

The interfaces are located on the underside of the push button extension.

3.21 Power supply

The push button extension is supplied with a nominal voltage of 24 V. The power supply and a Beckhoff
CP3xxx-2xxx-00x0 are connected at the push-pull power built-in sockets (XD01, XD02). The maximum
current including supply of a Beckhoff CP3xxx-2xxx-00x0 and the operation of the digital outputs is 9 Ayc.
The maximum current for the supply of the CP3xxx-2xxx-00x0 (XD02) is 4 Apc. The connection cables are
located inside the column unit of the mounting arm.

XD02 XDO01
3 3

%%%J% %LT%J%

Fig. 2: Voltage socket pin numbering

Table 2: Voltage socket pin assignment

Pin Signal Description

1 +24V Power supply
2 GND oV

3 nc not connected
4 nc not connected

C9900-M800 Version: 1.6 1
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3.2.2 External digital outputs

The push button extension has additional digital outputs that are accessible via an 8-pin M12 round
connector. The maximum current for operation of the digital outputs is 5 x 0.6 A DC The nominal voltage of
the outputs is 24 V DC_They are Type 1 outputs. The outputs are short-circuit proof.

The outputs may be loaded with lamp loads, ohmic or inductive loads. Loads that have their own power
supply must not be switched by the outputs (XG01), since in this case feedback via the load cannot be
excluded.

XG01

Fig. 3: Connection of digital outputs

Table 3: Connection of digital outputs pin assignment

Pin Description Output

1 Output 1 2 Byte Output[0].0
2 Output 2 2 Byte Output[0].1
3 Output 3 2 Byte Output[0].2
4 Output 4 2 Byte Output[0].3
5 Output 5 2 Byte Output[0].4
6 GND (Ground)

7 GND (Ground)

8 nc (not connected)

3.2.3 Ethernet

The push button extension has two Ethernet RJ45 interfaces (XF01, XF02) in the form of push-pull Ethernet
built-in sockets. The 100Base-T and 1000Base-T Ethernet standards enable the connection of
corresponding network components and data rates of 100/1000 Mbit/s. The required speed is selected
automatically. The connection cables are located inside the column unit of the mounting arm.

The push button extension may only be connected to internal Ethernet networks without leaving the device.
The push button extension must not be connected to external telecommunication networks.

XF02 XFO1

‘B

Fig. 4: Ethernet interface pin numbering

Table 4: Ethernet interface pin assignment

Pin Signal Description

1 T2 + Pair 2

2 T2 -

3 T3 + Pair 3

4 T1 + Pair 1

5 T1 -

6 T3 - Pair 3

7 T4 + Pair 4

8 T4 -

12 Version: 1.6 C9900-M800
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3.3

Switches and push buttons

Various faults can be displayed via the LEDs on the push buttons. This provides you with a diagnostic
option. Further information can be found in chapter 4.5.3 Process image and diagnostics [P 25].

31415

Fig. 5: Switches and push buttons

Table 5: Description of C9900-M800 switches and push buttons

7] 8910

Push button Description PROFINET signals PROFIsafe signals [Output (light
source)

1 (SW700) Key switch SSG1, left |1 Byte Input[0].0
non-latching
Key switch SSG1, right |1 Byte Input[0].1
latching

2 (SW701) llluminated push button, |1 Byte Input[0].2 1 Byte Output[0].2
green

3 (SW702) llluminated push button, |1 Byte Input[0].3 1 Byte Output[0].3
clear

4 (SW703) llluminated push button, |1 Byte Input[0].4 1 Byte Output[0].4
clear

5 (SW704) llluminated push button, |1 Byte Input[0].5 1 Byte Output[0].5
clear

6 (SW705.2) llluminated push button, |1 Byte Input[0].6 PROFIsafe_2B[0].4 |1 Byte Output[0].6
yellow

7 (SW706) Push button, black 1 Byte Input[0].7

8 (SW707) Push button, black 2 Byte Input[0].0

9 (SW708) Push button, black 2 Byte Input[0].1

10 (SW709.1/.2)

Key switch SSG10, left
non-latching

Key switch SSG10, right

latching

PROFIsafe_2B[0].2

PROFlsafe_2B[0].3

11 (SW710.1/.2)

Emergency stop (2 x
normally closed
contacts)

PROFIsafe_2B[0].0
PROFIsafe_2B[0].1

1 Byte Output[0].7

C9900-M800

Version: 1.6
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Address selection switch

At the back of the push button extension there are three address selection switches with corresponding
stickers. They can be used to set the safety address. The composition of the address and the procedure for

setting it is shown on the sticker (see Fig. 6).

The address is set in hexadecimal form:

* A: x1 (x1h)
+ B: x16 (x10h)
+ C: x256 (x100h)

"

A B c
(x1) (x16)  (x256)

W

i ¢ls 5l
totete:
B 250 NN

J

Fig. 6: Address selection switch sticker

14
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3.4 Name plate

The name plate provides information on the features of the push button extension.

E——BECKHOFF

__ (9900-M800 Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

D-33415 Verl, Germany
Serial No: 00005nuy Documentation: www.beckhoff.com
Date: 17.04.2020
Power supply: 24V=—, max.9A

A B

max. ambient femperature 45°C

IATTRNARIRTT DTN oo ermony

Fig. 7: Name plate

Table 6: Legend for C9900-M800 name plate

No. Description
1 Manufacturer, including address
2 Model
3 Serial number (BTN)
4 Date of manufacture
5 Power supply unit: 24 V., max. 9 A
6 Note: be sure to read the device manual.
7 Symbols
K
Note: Here are the symbols applicable to the device such as CE, EAC, UKCA, = _The
approvals of your device can be found on the name plate and in chapter 9.2 Approvals [P 37].

C9900-M800 Version: 1.6 15
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3.5 Connecting cable

Pre-assembled connection cables for connecting the power supply and pre-assembled Ethernet connection
cables are optionally available. You can order them from Beckhoff Customer Service by specifying the
following article descriptions (see Chapter 9.1 Service and support [»_36]).

Table 7: Power supply connection cable

Connection cable Power supply cable with IP65 plug

C9900-K785 Power supply cable for CP32xx-2xxx, length 1.85 m, pre-assembled, push-pull
power plug IP 65, other end HAN Modular

C9900-K788 Power supply cable for CP32xx-2xxx, length 0.75 m, pre-assembled, push-pull
power plug IP 65, other end push-pull Ethernet plug IP 65

C9900-K791 Power supply cable for CP32xx-2xxx, length 0.85 m, pre-assembled, push-pull
power plug IP 65, other end HAN Modular

Table 8: Ethernet connection cable

Patch cable Network cable with IP65 plug

C9900-K786 Network cable for CP32xx-2xxx, length 1.85 m, pre-assembled, push-pull Ethernet
plug IP 65, other end HAN Modular RJ45 socket, IP 20

C9900-K313 Network cable for CP32xx-2xxx, length 0.75 m, pre-assembled, push-pull Ethernet
plug IP 65, other end push-pull Ethernet plug IP 65

C9900-K792 Network cable for CP32xx-2xxx, length 0.85 m, pre-assembled, push-pull Ethernet
plug IP 65, other end HAN Modular RJ45 socket, IP 20

16 Version: 1.6 C9900-M800
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4 Commissioning

A CAUTION

Personal injury and property damage due to non-compliance with the machinery directive

If the machine operated with the push button extension documented here does not comply with the
Machinery Directive 2006/42/EC, serious personal injury and material damage may result.

» Do not operate the machine under any circumstances until compliance with the Machinery Directive has
been confirmed.

» Before commissioning the machine, be sure to check compliance with the Machinery Directive.

NOTICE

Logical faults in the interaction of sensors and actuators

If you use the push button extension for safety-related tasks without first having performed a commissioning
test, undetected logical faults in the interaction of sensors and actuators in the context of the costumer
application may occur.

* In any case, carry out a commissioning test before using the push button extension for safety-related
tasks.

To be able to use the push button extension, you must first commission it. The first step is to transport the
device to is operating location and unpack it. This is followed by mounting the device on the mounting arm
and connecting the cables and power supply, and finally switching on the push button extension.

4.1 Transport and storage

Note the specified transport and storage conditions (see Chapter 8 Technical data [P_35]).

Despite the robust design of the unit, the components are sensitive to strong vibrations and impacts. During
transport the device must therefore be protected from mechanical stress. Appropriate packaging of the push
button extension, in particular the original packaging, can improve the vibration resistance during transport.

NOTICE

Hardware damage due to condensation
Unfavorable weather conditions during transport can cause damage to the device.

* Protect the device against moisture (condensation) during transport in cold weather or in case of
extreme temperature fluctuations.

* Do not put the device into operation until it has slowly adjusted to the room temperature.
» Should condensation occur, wait for about 12 hours before switching the device on.

Unpacking
Proceed as follows to unpack the device:

Check the packaging for transport damage.

Remove packaging.

Keep the packaging for possible future transport.

Check your delivery for completeness by comparing it with your order.

Check the contents for visible shipping damage.

In case of discrepancies between the package contents and the order, or in case of transport damage,
please inform Beckhoff Service (see Chapter 9.1 Service and support [» 36]).

ok wbd==
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4.2 Mounting

The C9900-M800 push button extension is designed for mounting on a mounting arm. The environmental
conditions specified for operation must be observed (see chapter 8 Technical data [P _35]).

It is mounted below the CP32xx via a mounting arm adapter, which is already mounted ex factory.

Four different mounting arms are available for mounting your devices according to your requirements. Figure
8 shows the four available mounting arms for mounting on the ceiling (1), on the control cabinet (2), on the
floor (3) and on the wall (4).

seeﬁs}j

——
&\

Fig. 8: Mounting arms CP32xx

You can select from the following ordering options:

Table 9: Mounting arm ordering options

Order identifier Version

C9900-M802 Mounting arm for mounting on ceiling
C9900-M803 Stand for mounting on the control cabinet
C9900-M804 Stand for mounting on hall floors
C9900-M805 Bracket for mounting on the wall

Regardless of which mounting arm you use, the device is mounted via the mounting arm adapter using the
same procedure. Chapter 4.2.2 Mounting arm installation [P 20] shows how to proceed.

The C9900-M803 and M804 mounting arms are equipped with a cable set for the CP32xx-2xxx-0020 or the
C9900-M800 push button extension. These cables are connected to a HAN connection socket in the lower
part of the mounting arms. Figure 8 shows the connection sockets on the two mounting arms mentioned (2,
3). Both mounting arms are supplied with a plug to match the connection socket. Further information on the
HAN plug can be found in the corresponding plug documentation.

18 Version: 1.6 C9900-M800
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421 Dimensions

The dimensions of the push button extension are used to align and mount the device to the mounting arm.

All dimensions are in mm.

o

199

12

®00000000G

86

458

Fig. 9: Dimensions

C9900-M800

Version: 1.6
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4.2.2 Mounting arm installation

Extreme environmental conditions

Extreme environmental conditions can cause damage to the device.
» Avoid extreme environmental conditions.
* Protect the device against dust, moisture and heat.

Observe the following points when mounting on the mounting arm:
» Provide 5 cm of free space around the device for air circulation of the push button extension.
« Install the push button extension so that the operation of the disconnecting device is not impaired.
* Do not expose the push button extension to direct sunlight.

Mounting on the mounting arm

Four different mounting arm options are available (see chapter 4.2 Mounting [>_18]). Regardless of which of
these options you have selected, the device is mounted on the mounting arm using the same procedure via
the mounting arm adapter. Figure 10 shows an example of the procedure using the mounting arm with
mounting above the floor.

To mount the push button extension on the mounting arm, proceed as follows:
1. Remove the four M6x8 socket head cap screws (I6Kt-8) from the mounting arm adapter (section A).
2. Place the mounting arm adapter over the corresponding holes in the mounting arm (section B).
3. Re-insert the M6x8 socket head cap screws (I6Kt-8) of the mounting arm adapter (section C).
4. Tighten the screws.

= You have successfully mounted the push button extension on the mounting arm (section D).

Fig. 10: Mounting arm installation

20 Version: 1.6 C9900-M800
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4.3 Connecting the push button extension
A CAUTION

Risk of electric shock
Dangerous touch voltages can lead to electric shock. To avoid electric shock, adhere to the following point:

* Never connect or disconnect the device cables during a thunderstorm.

To prepare the push button extension for operation, you must connect it. The first step is to ground the
device. Then you can connect the cables and the power supply.

4.3.1 Grounding of the push button extension
Potential differences are minimized and electrical currents are diverted to the ground through grounding or

potential equalization of electronic devices. This is to prevent dangerous touch voltages and electromagnetic
interference.

EMC

Hardware damage due to electromagnetic interference

Using the push button extension without functional earthing can lead to equipment damage due to
electromagnetic interference.

* Only use the device with functional earth.

Electromagnetic compatibility (EMC) refers to the ability of the push button extension not to interfere with
other devices and equipment through electromagnetic interference, and not to be disturbed by electrical or
electromagnetic effects.

For this purpose, the push button extension must comply with certain protection requirements. It has EMC
interference immunity according to EN 61000-6-2. The EMC interference emission of the device meets the
requirements of EN 61000-6-4.

The EMC of the device is improved by functional earthing. The functional earthing is established via the
mounting arm adapter during mounting on the mounting arm. This is ensured by the paint-free surface on the
mounting arm adapter. The mounting arm adapter is screwed to the mounting arm on this surface (1) (see
Fig. 11). In this way, the functional earthing is established starting from the mounting arm via the screw
connections on the push button extension.

Fig. 11: Functional earth

C9900-M800 Version: 1.6 21
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4.3.2 Connecting cables and power supply

Wrong power supply unit
Using the wrong power supply unit can lead to loss of safety.
* Only use a SELV/PELV power supply unit with a voltage limit of U,,,,,=36 V. on the output side.

NOTICE

Incorrect connection procedure

Incorrect procedure when connecting the cables and the power supply can cause hardware damage.
* Follow the documented procedure for connecting the cables and the power supply.
» Always connect the cables first and only then switch on the power supply.

* Please read the documentation for the external devices prior to connecting them.

NOTICE

Unsuitable connection cables
Using unsuitable connection cables can cause damage to equipment.
» Only use suitable connection cables that are designed for the ambient conditions.

When you mount the push button extension to the C9900-M803 (2) or C9900-M804 (3) mounting arm, the
wiring runs through the mounting arms. At the foot of the mounting arms is the HAN connection socket with
the HAN plug. From there, the power cables and Ethernet cables are fed through the mounting arms
upwards to the opening (see Figure 12). Insert the plug connectors protruding from the mounting arm into
the push button extension.

lel

Fig. 12: Wiring CP32xx

22 Version: 1.6 C9900-M800
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If you mount the push button extension to the mounting arm C9900-M802 (1) or C9900-M805 (4), an adapter
cable (15 cm) from push-pull to a HAN adapter piece is provided for the voltage transmission. You will have
to lay the Ethernet cable yourself at that point.

Connecting cables

The connections are located on the underside of the push button extension and are documented in Chapter

3.1 Structure [»_10].

Make sure that you first ground the push button extension (see chapter 4.3.1 Grounding of the push button
extension [P 21]) and then plug in all data transmission cables.

Connecting the power supply

To avoid reverse polarity when connecting the power supply, the push button extension has reverse polarity
protection.

Cables with a maximum cable cross-section of 2.5 mm? must be used for connecting the power supply. To
achieve the lowest possible voltage drop on the supply line, we recommend connecting the maximum
possible cross-section. For larger distances between the voltage source and the push button extension, take
into account the voltage drop depending on the cable cross-section as well as voltage fluctuations of your
supply voltage to ensure that the voltage at the power supply unit does not drop below 22 V.

Protect the power supply cable with a fuse with a maximum nominal value of 16 A. The fuse serves to
protect the supply line in the event of a short circuit. Power supply cables must be made of copper. The
minimum temperature of the cables must be 75 °C.

Proceed as follows to connect the 24 V. power supply unit:

Check the correct voltage of your external power supply.

Plug the power cable into the push-pull built-in power socket.

Connect the push button extension to your external 24 \V power supply.
Switch on the 24 V power supply.

Powbd -~

4.4 Switching the push button extension on and off

The push button extension does not have its own power switch. When the system is switched on, the push
button extension connected to the power supply is also switched on.

When the system is switched off or the power supply is interrupted, the push button extension is also
switched off.
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4.5 Commissioning Safety

In addition to assembly, connecting and switching on, the commissioning of the push button extension also
includes the commissioning of the safety components. This includes setting the safety address, installing the
GSDML file and using process image and diagnostics.

In chapter 8.4 of the Application Guide TwinSAFE you will find the application example for the C9900-M800
push button extension with calculations of the safety parameters for safety functions.

4.51 Setting the safety addresses

Once you have prepared the push button extension for operation and switched it on, you can set the safety
address using the three address selection switches at the back of the device. For more information, please

refer to Chapter 3.3 Switches and push buttons [P_13].

4.5.2 Installing the GSDML file

You must use the file GSDML-V2.34-beckhoff-Conf#c9900-m800-20200929.xml for the C9900-M800 push
button extension. After successful installation you will find the push button extension under:

other field devices —PROFINET /O —1/O —Beckhoff Automation —TwinCAT CCAT Device

Devices & netwo
[## Topology view [ Network view | IIY Device view || Options (3]
m ==
[£# Network| |18 Connections [FiM connection wom e = =]
B~ Giog &
e —,, =

Searchs
E—
PLC1 €9900-mB00 = M riter  Profle: [l |7] s
CPU 1516F-3 PN €9900-MBOD V... + [ Controllers g

pca 8, » (5 oM

» [ PC systems.
P
— » [ Drives & starters

1PNAET | » [ Network companents
» [ Detecting & Menitoring
» (i@ Diswibuted 110
» [l Power supply and distribution
» [ Field devices
~ [ili Other field devices
» [ Additional Ethernet devices
~ [ PROFINETIO
» [ Drives
» [ Encoders
» [ Gateway
~ [ o
» [l Beckhoff
= (18 Beckhoff Automation
» [ EK Device
» [ EL Device
= [ TwinCAT CCAT Device
[l cos00-MBOO V234
Il Cx8293 V234 (stleast ...
+ [l 1dent Systems.

‘ saueiqn El snselkﬁﬂ 5]003 2UIjUQ EH

» [ sensors
» [ PROFIBUS DP

v
<] il 100% v
/< Properties  |%}Info |2l Diagnostics | <] i RN
|| General | Grossreferences | Compile | sHilniaria ol
~
B[] @] show all messages - Deye = =
5 =
! | Message Gow |7 Date Time
@ e project BWW_Panel was saved successfully. 111312021 12:48:58 PM
@&  The project BMM._Panel wes saved successfully. 11312021 12:49:58 PM
&  Connection to PLC_1 terminated. 11312021 12:50:30 PM C9900-MB00 V2.34
& ~ startdownloading to device. 111312021 12:50:44 PM 3
(] > PLC1 113/2021  12:50:44 PM Article no.: C9900-MBO0
(] ~ Hardware configuration 11312021 12:50:45 PM o =
[ PLC_1 stopped. 11312021 12:50:49 PM Verion, | (stus s ssreood «f
(GSDML-V2 34-BE CKHOFF-CONF# C3900-M8I)
(] Hardware configuration was loaded successfully. 11312021 12:50:50 PM EGSDM ML CoHEicaa
o PLC_1 started. 11372021 12:50:55 PM 54 BECKHOFF-CONFi# C9900- M}
@  Loading completed (errors: 0; wamings: 0). 11312021 12:50:55 PM V234 2 Port [
0 Connected to PLC_1, via address IP=192.168.0.1 11312021 12:51:10PM
(i) Registered the F-CPU "PLC_1" succeesfully for changes of the safety mode and safety progra 11312021 12:51:11 PM

Fig. 13: Use of GSDML file

If the configured firmware version and the firmware version loaded in the device differ, a corresponding
message appears in the diagnostic status. This is not an error message. The firmware version loaded in the
device may be higher than the configured version.
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Process image and diagnostics

Figure 14 shows the C9900-M800 device overview. The following information is provided:

» two-byte inputs and outputs for keys 1 to 9

 a data word for diagnostic values

« three bytes for safety inputs and outputs

‘;Topology view HLE"“ Network view ‘m'{ Device view ‘ Options
¢ [c9900-mB00 [Cog00-mB00 vix| [ B : @ 2 = Device overview -
&l ¥ Module . [Rack  |slot |laddress |Qaddress Type Article number v | Catalog
i ~ csscomano o o I | —
& » C9900-MB00 V234 ) ox1 €9900-m800 e e —
& 2 Byte In-and Cutput_1 0 1 10.11  10.11  2Byte In-and Outp... B
~ [l Head module
1 DWord In-and Output_1 o 2 12.15 12,15 1 DWord In-and O_. -
[l cos00-ME00 V234
201 Byte Safety 1 o 3 16.21  16.20 211 Byte Safety
—
]
I +  Information
i Device:
-
- CEED
C9900-M800 V234
Aticle no:  [C9900-M800
(GSDML-V2 34-BECKHOFF4 = |
34-BECKHOFF-CONF#C2900-MB00-
C9900-MBOO0 PROFINET IO Device with 1/0s;
V234;2 Port
<[ [>] [100% = v & < ] >

Fig. 14: Device Overview

Figure 15 shows the process image of the push button extension. In addition to the input and output
variables, you can read out diagnostic values via the process image.

# & &P AR DTS
i Name Address Display format Monitor value Madify value 7 Comment
1 %IB10 Hex 16500
£ %6IB11 Hex 16500
3 %0B10 Hex 16500 16%#00 D
4 %0QB11 Hex 16500
5 %IB12 Hex 16500
6 %IB13 Hex 16818
7 6IBE14 Hex 16500
8 “%6IB15 Hex 16#18
9 el 2 Hex 1680018
10 TFelWid Hex 1ex0018
11 %ID12 Hex 16#0018_0018
12 %0613 Hex 16500
13 %0B14 Hex 16#00
14 %0QB15 Hex 16500
15 ]| %qwi2 Hex [+] 1620000 16%0000 =H
16 FOWI4 Hex 1650000
17 %QD12 Hex 16#0000_0000
18 <Add new
Fig. 15: Process image in normal operation
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The safety-relevant data can be found in the process image at the following offsets:

Table 10: Description of switches and push buttons

Push button

Inputs

Outputs

Illuminated push button, yellow

1 Byte Input[0].6
PROFIsafe_2B[0].4

1 Byte Output[0].6

Key switch SSG10, left non-
latching, right latching

PROFlsafe_2B[0].2
PROFlsafe_2B[0].3

Emergency stop

PROFIsafe_2B[0].0
PROFIsafe_2B[0].1

1 Byte Output[0].7

For example, in the safety-related application, you can access the safe data as follows:
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Main_Safety_RTG1
Narme Data type Default value
1 |4 ~ Input
2 L <Add news )
3 <@ v Output

No condition defined.
a ==1 7} 4 - = =]

S Network 1: .

Comment

TRUE
W60

TS — %W10.0

"Tag_3"
TRUE 9-

W6 =
"Tag_9" —{:& —

Fig. 16: Safety-relevant application

Reading the safety address

Input word 12 (line 9, Figure 15) shows the safety address set on the push button extension (see Chapter
4.5.1 Setting the safety addresses [P_24]). Input word 14 (line 10, Figure 15) shows the configured safety

address. In this example, the two values match: 16#0018.

C9900-M800 Version: 1.6
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Module error

If input byte 12 shows the value 16#80, an error has occurred. Input byte 13 provides a more precise error
message. The following errors may be displayed:

Table 11: Overview of module faults

Error Position Hexadecimal value |Decimal value Binary value
General error IB12 80 128 1000 0000
CPU not in OP state |IB13 01 1 0000 0001
Safety CPU notin  |IB13 02 2 0000 0010
OP state

Internal temperature |IB13 04 4 0000 0100
above 90 °C

Internal temperature |IB13 0oC 12 0000 1100
above 95 °C

Overvoltage IB13 10 16 0001 0000
Undervoltage IB13 20 32 0010 0000

Figure 17 shows an example of an error message. Input byte 12 shows the value 16#80, indicating an error.
Input byte 13 shows error 16#01, so the CPU is not in OP state.

# 2 2B % AL IS
i Name Address Display format Monitor value Maodify value # Comment
1 ®IE10 Hex 16800
2 %IB11 Hex 16#00
3 %QBE10 Hex 1600 16500 D
4 %QB11 Hex 16#00
3 %IB12 Hex 1680
6 %IB13 Hex 16#01
7 %IB14 Hex 16#00
8 %IB15 Hex 16#00
5 Tl 2 Hex 16#8001
10 Tl 4 Hex 16#0000
11 %ID12 Hex 16#8001_0000
12 %QE13 Hex 16#00
13 %QEBE14 Hex 16500
14 %QB15 Hex 16#00
15 %OWIA 2 Hex [+] 15620000 1620000 =N
16 WOW14 Hex 16#0000
17 QD12 Hex 16%0000_0000
18 <Add new:

Fig. 17: Example error message

Link status

Input byte 12 also indicates the link status. The following table provides corresponding examples:

Table 12: Link status overview

Error Position Hexadecimal value |Decimal value Binary value
No link at port 1 IB12 01 1 0000 0001
No link at port 2 IB12 02 2 0000 0010

Figure 18 shows the state in the process image when there is no link at port 1.
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1 Mame

TP XEE

Address
%IB10
%B11
%QB10
%QB11
%IB12
%IB13
%B14
%IB1S
%BIW12
BIW4
%012
%QB13
%QB14
%QB15
BQWI 2
%wQWI4
%QD12

Display format Manitor value Modify value
Hex 16800

Hex 16800

Hex 16800 16800
Hex 16#00

Hex 16801

Hex 16800

Hex 16880

Hex 16803

Hex 1680100

Hex 16#8003

Hex 16#0100_8003

Hex 16803

Hex 16%00

Hex 16800

Hex 1688003 16#8003
Hex [=] 16#0000

Hex 16#8003_0000

? Comment

O

Tag comment

Fig. 18: Process image, no link to port 1

Diagnostic LEDs

Another diagnostic option is provided by the LEDs of the push buttons on the push button extension. A more
detailed description of the push buttons can be found in Chapter 3.3 Switches and push buttons [»_13]. The

LEDs can indicate various errors. The following table shows the possible errors and their identification by
means of the LEDs:

Table 13: Error indication LEDs

LED 1 LED 2 LED 3 LED 4 LED 5 LED 6 Emer-
gency stop
Start-up 1secon/1 1secon/1 1secon/1 1secon/1 1secon/1 1secon/1
sec off sec off sec off sec off sec off sec off
Error:
No link" 200 ms cycle |ON OFF OFF OFF OFF
No PN name 200 ms cycle |OFF ON OFF OFF OFF
No data 200 ms cycle |OFF OFF OFF ON OFF
exchange
General PN |200 ms cycle |OFF OFF ON OFF OFF
error
PROFINET 200 ms cycle |OFF OFF OFF OFF 200 ms cycle
safety address
does not
match
No PROFlsafe 200 ms cycle |OFF OFF OFF OFF 500 ms cycle
address
assigned "0"
Messages:
Let device 500 ms cycle |500 ms cycle [500 ms cycle |500 ms cycle 500 ms cycle |OFF
flash PN
Service?
Table legend:
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* 1): The error is only displayed if both Ethernet ports have no link.

« 2): The error is also displayed if data exchange is already in progress. The process data of the LEDs
are then overwritten.

If more than one error cause is diagnosed, only the cause with the highest priority is displayed. The priority is
derived from Table 12 with descending priority from top to bottom.

Figure 19 shows the assignment of the LEDs.

w @ O 0 A T L e N
8§87 "esi%®

I I I
1]2]3]4]s 6

Fig. 19: Diagnostic LEDs
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5 Decommissioning

Hardware damage due to power supply

A connected power supply can cause damage to the push button extension during disassembly.
 Disconnect the power supply from the device before starting to disassembile it.

When taking the push button extension out of operation, you must first disconnect the power supply and
cables. Afterwards, you can dismount the device from the mounting arm.

If you do not want to continue using the push button extension, Chapter 5.2 Disassembly and disposal [»_32]
provides information on the correct disposal of the device.

5.1 Disconnecting the power supply and cables
A CAUTION

Risk of electric shock
Disconnecting the push button extension during a thunderstorm can cause electric shock.
* Never disconnect the push button extension during a thunderstorm.

Before you remove the push button extension, you must follow the steps below:
1. Disconnect the push button extension from the power supply (see below).

2. Disconnect the data transmission lines between the push button extension and the connected devices
(see below).

Disconnect the power supply

Proceed as follows to disconnect the power supply:
1. Disconnect the push button extension from the external 24 V power supply.
2. Pull the power cable out of the push-pull power socket.

Disconnecting cables

To disconnect the lines from the push button extension, proceed as follows:

1. Make a note of the wiring configuration, if you wish to restore it with another device.
2. Disconnect all data transmission lines from the push button extension.
3. Finally, disconnect the ground connection.
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5.2 Disassembly and disposal

Before you can remove the push button extension from the mounting arm, you must first disconnect the
power supply and the cables (see chapter 5.1 Disconnecting the power supply and cables [»_31]).

Dismounting from the mounting arm

To remove the push button extension from the mounting arm, follow the steps below, shown in Fig. 20:

1. Remove the four M6x8 socket head cap screws (I6Kt-8) from the mounting arm adapter that secure it to
the mounting arm (A in the diagram).

2. Pull the push button extension with the mounting arm adapter off the mounting arm (B in the diagram).

Fig. 20: Dismounting from the mounting arm
= You have successfully removed the push button extension from the mounting arm.
Disposing of the push button extension

When disposing of the push button extension the national electronic waste regulations must be followed.

For disposal, you must remove the device from the mounting arm.
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6 Servicing and maintenance
A CAUTION

Risk of electric shock
Working on the push button extension when live can lead to electric shock.
« Switch off the supply voltage before cleaning the device.

Maintenance measures increase the efficiency of the device by ensuring long-term functionality. Cleaning
the device contributes to this.

Cleaning

Unsuitable cleaning agents
The use of unsuitable cleaning agents can damage the device.
 Clean the push button extension only as indicated.

It is essential to observe the following aspects when cleaning the push button extension:

» Keep to the boundary conditions of protection rating IP54.

» Maintain an ambient temperature range of 0 °C to 45 °C.

» Only use a vacuum cleaner to clean the device. The push button extension does not have to be
switched off for this.

* Never use compressed air to clean the push button extension.

Repair
Only the manufacturer may repair the device. If a repair should be necessary, contact Beckhoff Service (see
Chapter 9.1 Service and support [»_36]).
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7 Troubleshooting

Table 14: Troubleshooting

Fault

Cause

Measures

Push button extension doesn't
work

No supply of power via the 19-pin
round connector

Check the cable for the power
supply

Other cause

Call Beckhoff Service

USB devices not found
(TwinCAT System Manager)

No USB connection

Other cause

Check the cables
Check the transmitter box
Beckhoff Service
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8 Technical data

Table 15: Technical data

Product designation

C9900-M800

Dimensions (W x H x D)

458 x 87 x 70 mm

Weight Approx. 2.8 kg

Supply voltage 20.4-30 V¢ (24 V SELV/PELV power supply unit with
max. error voltage 36 V, max. 9 A)

Power consumption Max. 270 W

Protection rating IP54 (not evaluated by UL)

External digital outputs 5x1 A

Output Type 1
Short-circuit proof

Vibration resistance (sinusoidal vibration)

EN 60068-2-6: 10 to 58 Hz: 0.035 mm
58 to 500 Hz: 0.5 G (approx. 5 m/s?)

Shock resistance (shock)

EN 60068-2-27: 5 G (approx. 50 m/ s?), duration:
30 ms

EMC interference immunity

conforms to EN 61000-6-2

EMC interference emission

conforms to EN 61000-6-4

Permissible ambient temperature

Operation: 0 to +45 °C
Transport/storage: -20 to +65 °C

Permissible air humidity

Maximum 95 %, no condensation

Climate category according to EN 60721-3-3

3K3

(Climate category values apply unless otherwise
specified in the documentation; optimum ambient
conditions are a prerequisite for deviations)

Operating height

max. 2000 m

Overvoltage category

Degree of pollution

2

Inadmissible operating conditions

» under the influence of ionizing radiation (exceeding
the natural background radiation)

¢ in corrosive environments

* in an environment that leads to unacceptable
soiling

Transport and storage

The same values for air humidity and shock
resistance are to be observed during transport and
storage as in operation. The shock resistance during
transport can be improved by suitable packaging of
the push button extension.

Refer to the application example in chapter 8.4 of the Application Guide TwinSAFE for the safety-related
parameters of the entire push button extension, the safety card and the corresponding push buttons and

switches.
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9 Appendix

9.1 Service and support

Beckhoff and their partners around the world offer comprehensive service and support, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
 spare parts service
* hotline service

Hotline: + 49 (0) 5246/963-460
Fax: + 49 (0) 5246/963-479

email: service@beckhoff.com

If servicing is required, please quote the serial number of your Industrial PC, which can be found on the
name plate.

Beckhoff Support
Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

» World-wide support

+ design, programming and commissioning of complex automation systems

 extensive training program for Beckhoff system components

Hotline: + 49 (0) 5246/963-157
Fax: + 49 (0) 5246/963-9157

email: support@beckhoff.com

Headquarters

Beckhoff Automation GmbH & Co. KG
Hulshorstweg 20

33415 Verl

Germany

Telephone: + 49 (0) 5246/963-0
Fax: + 49 (0) 5246/963-198

email: info@beckhoff.de

The addresses of the worldwide Beckhoff branches and agencies can be found on our website at http://
www.beckhoff.com/.

You will also find further documentation for Beckhoff components there.
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9.2 Approvals

The push button extension is CE certified.
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