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Preface

The described hard- and software are developments of the KEB Automation KG. The
enclosed documents correspond to conditions valid at printing. Misprint, mistakes and
technical changes reserved.

Signal words and symbols

Certain operations can cause hazards during the installation, operation or thereafter.
There are safety informations in the documentation in front of these operations. Security
signs are located on the device or machine. A warning contains signal words which are
explained in the following table:

4 DANGER

Dangerous situation, which will cause death or serious injury in case of
non-observance of this safety instruction.

Dangerous situation, which may cause death or serious injury in case of
non-observance of this safety instruction.

4 CAUTION

NOTICE

RESTRICTION

Dangerous situation, which may cause minor injury in case of non-ob-
servance of this safety instruction.

Situation, which can cause damage to property in case of non-obser-
vance.

Is used when certain conditions must meet the validity of statements or the result is
limited to a certain validity range.

ﬂ Is used when the result will be better, more economic or trouble-free by following
these procedures.

More symbols

| 2 This arrow starts an action step.
o/- Enumerations are marked with dots or indents.
=> Cross reference to another chapter or another page.

Note to further documentation.
www.keb.de/nc/search
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PREFACE

Laws and guidelines

KEB Automation KG confirms with the EC declaration of conformity and the CE mark on
the device nameplate that it complies with the essential safety requirements.

The EC declaration of conformity can be downloaded on demand via our website. Fur-
ther information is provided in chapter "Certification".

Warranty and liability

The warranty and liability on design, material or workmanship for the acquired device is
given in the general sales conditions.

Here you will find our general sales conditions.
www.keb.de/terms-and-conditions

Further agreements or specifications require a written confirmation.

Support

Through multiple applications not every imaginable case has been taken into ac-
count. If you require further information or if problems occur which are not treated de-
tailed in the documentation, you can request the necessary information via the local
KEB Automation KG agency.

The use of our units in the target products is outside of our control and therefore
lies exclusively in the area of responsibility of the customer.

The information contained in the technical documentation, as well as any user-specific
advice in spoken and written and through tests, are made to best of our knowledge and
information about the intended use. However, they are regarded as being only informal
and changes are expressly reserved, in particular due to technical changes. This also
applies to any violation of industrial property rights of a third-party. Selection of our units
in view of their suitability for the intended use must be done generally by the user.

Tests can only be done within the intended end use of the product (application) by
the customer. They must be repeated, even if only parts of hardware, software or
the unit adjustment are modified.

Copyright

The customer may use the instructions for use as well as further documents or parts
from it for internal purposes. Copyrights are with KEB Automation KG and remain valid
in its entirety.

This KEB product or parts thereof may contain third-party software, including free and/
or open source software. If applicable, the license terms of this software are contained
in the instructions for use. The instructions for use are already available to you, can be
downloaded free of charge from the KEB website or can be requested from the respec-
tive KEB contact person.

Other wordmarks or/and logos are trademarks (™) or registered trademarks (®) of their
respective owners.


www.keb.de/terms-and-conditions
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Glossary

ov Earth-potential-free common point
1ph 1-phase mains

3ph 3-phase mains

AC AC current or voltage

Application The application is the intended use of
the KEB product.

ASCL Asynchronous sensorless closed loop
AWG American wire gauge

B2B Business-to-business

CAN Fieldbus system

CODESYS Operating system of the standard con-
trol and programming environment
CODESYS Safety programming system

Safety-PS

COM- KEB drive converters

BIVERT

COMBIVIS KEB start-up and parameterizing soft-

ware

Customer The customer has purchased a KEB
product from KEB and integrates the
KEB product into his product (customer
product) or resells the KEB product

(dealer)
DC DC current or voltage
DIN German Institut for standardization
EMC Electromagnetic compatibility
Emergency Shutdown of a drive in emergency case
stop (not de-energized)

Emergency Switching off the voltage supply in
switching off emergency case

EN European standard
End custo- The end customer is the user of the
mer customer product.

EtherCAT Real-time Ethernet bus system of the
company Beckhoff

Ethernet Real-time bus system - defines proto-
cols, plugs, types of cables

FE Functional earth

FSoE Functional Safety over Ethernet

GND Reference potential, ground

Head mo- Description for the bus coupler or small

dule control in the KEB-1/O EtherCat system

HMI Human machine interface (touch
screen)

IEC International standard

IP xx Degree of protection (xx for level)

KEB productThe KEB product is subject of this
manual.

KEB-I/O Small control system from the KEB-I/O

EtherCAT system

SPS

KEB-1/0 I/O module family

EtherCAT

System

Manufactu- The manufacturer is KEB, unless other-

rer wise specified (e.g. as manufacturer of
machines, engines, vehicles or adhesi-
ves).

MCM American unit for large wire cross sec-
tions

MTTF Mean service life to failure

NN Sea level

PE Protective earth

PELV Protective Extra Low Voltage

PFD Term used in the safety technology (EN
61508-1...7) for the size of error proba-
bility

PFH Term used in the safety technology (EN
61508-1...7) for the size of error proba-
bility per hour

PLC Programmable logic controller

POU Program Organization Unit

RJ45 Modular connector with 8 lines

Safety Pa- Plug in for COMBIVIS studio 6 with

ckage safety functionally

Safety PLC Safety programmable logic controller

Safety Library of the certified basic level safety
PLCopen blocks

SELV Safety Extra Low Voltage (<60V)

SIL The security integrity level is a mea-

sure for quantifying the risk reduction.
Term used in the safety technology (EN
61508 -1...7)

USB Universal serial bus

11



STANDARDS FOR CONTROL & AUTOMATION

Standards for control & automation

DGUV regulation 3  Electrical installations and equipment

DIN 46228-1 Wire-end ferrules; Tube without plastic sleeve

DIN 46228-4 Wire-end ferrules; Tube with plastic sleeve

DINIEC60364-5-54 Low-voltage electrical installations - Part 5-54: Selection and erection of
electrical equipment - Earthing arrangements, protective conductors and protec-
tive bonding conductors (IEC 64/1610/CD)

DIN VDE 0100-729 Low-voltage electrical installations - Part 7-729: Requirements for special instal-
lations or locations - Operating or maintenance gangways (IEC 60364-7-729);
German implementation HD 60364-7-729

EN 1037 Safety of machinery - Prevention of unexpected start-up; German version EN 1037

EN55011 Industrial, scientific and medical equipment - Radio frequency disturbance
characteristics - Limits and methods of measurement (IEC/CISPR 11); German
version EN 55011

EN 55021 Interference to mobile radiocommunications in the presence of impulse noise -
Methods of judging degradation and measures to improve performance (IEC/
CISPR/D/230/FDIS); German version prEN 55021

EN60204-1 Safety of machinery - electrical equipment of machines Part 1: General require-
ments (VDE0113-1, IEC44/709/CDV)

EN60439-1 Low-voltage switchgear and controlgear assemblies - Part 1: Type-tested and
partially type-tested assemblies (IEC 60439-1); German version EN 60439-1

EN60529 Degrees of protection provided by enclosures (IP Code) (IEC 60529)

EN60664-1 Insulation coordination for equipment within low-voltage systems Part 1: Princi-
ples, requirements and tests (IEC 60664-1)

EN60721-3-1 Classification of environmental conditions - Part 3-1: Classification of groups of
environmental parameters and their severities - Section 1: Storage (IEC 104/648/CD)

EN60721-3-2 Classification of environmental conditions - Part 3: Classification of groups of

environmental parameters and their severities - Section 2: Transportation and
handling (IEC 104/670/CD)

EN60721-3-3 Classification of environmental conditions - Part 3: Classification of groups of
environmental parameters and their severities; section 3: Stationary use at
weatherprotected locations; Amendment A2 (IEC 60721-3-3); German version
EN 60721-3-3

EN61000-2-1 Electromagnetic compatibility (EMC) - Part 2: Environment - Section 1: Descrip-
tion of the environment - Electromagnetic environment for low-frequency
conducted disturbances and signalling in public power supply systems

EN61000-2-4 Electromagnetic compatibility (EMC) - Part 2-4: Environment; Compatibility
levels in industrial plants for low-frequency conducted disturbances (IEC 61000-
2-4); German version EN 61000-2-4

EN61000-4-2 Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test (IEC 61000-4-2); German
version EN 61000-4-2

EN61000-4-3 Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency, electromagnetic field immunity test (IEC
61000-4-3); German version EN 61000-4-3

EN61000-4-4 Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test (IEC 61000-4-4);
German version EN 61000-4-4

EN61000-4-5 Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement

12



STANDARDS FOR CONTROL & AUTOMATION E .

EN61000-4-6

EN61000-4-34

EN 61131-2
ENG61373
EN61439-1

ENG61508-1...7

EN61800-2

EN61800-3

EN61800-5-1

EN61800-5-2

EN62061

EN 1SO 13849-1

UL61800-5-1

techniques - Surge immunity test (IEC 61000-4-5); German version EN 61000-4-5

Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency
fields (IEC 61000-4-6); German version EN 61000-4-6

Electromagnetic compatibility (EMC) - Part 4-34: Testing and measurement
techniques - Voltage dips, short interruptions and voltage variations immunity
tests for equipment with mains current more than 16 A per phase (IEC 61000-4-
34); German version EN 61000-4-34

Programmable controllers - Part 2: Equipment requirements and tests (IEC 61131-2)
Railway applications - Rolling stock equipment - Shock and vibration tests (IEC 61373)
Low-voltage switchgear and controlgear assemblies - Part 1: General rules (IEC
121B/40/CDV); German version FprEN 61439-1

Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 1...7 (VDE0803-1...7, IEC61508-1...7)

Adjustable speed electrical power drive systems - Part 2: General requirements -
Rating specifications for low voltage adjustable frequency a.c. power drive
systems (VDE0160-102, IEC61800-2)

Speed-adjustable electrical drives. Part 3: EMC requirements and specific test
methods (VDE0160-103, IEC61800-3)

Adjustable speed electrical power drive systems - Part 5-1: Safety requirements
- Electrical, thermal and energy (IEC 61800-5-1); German version EN 61800-5-1
Adjustable speed electrical power drive systems - Part 5-2: Safety Requirements
- Functional (IEC 22G/264/CD)

Safety of machinery - functional safety of electrical, electronic and program-
mable electronic safety-related systems (VDE 0113-50, IEC62061)

Safety of machinery - safety-related parts of control systems - Part 1: General
principles for design (ISO 13849-1); German version EN ISO 13849-1

American version of the EN 61800-5-1 with ,National Deviations*
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BASIC SAFETY INSTRUCTIONS

1 Basic Safety Instructions

This instrcutions for use contains the information necessary for the intended use of the
described product (control unit, operating material, software etc.).

The safety instructions can be supplemented by local, country or application-specific
safety instructions. This list is not exhaustive. Non-observance will lead to the loss of
any liability claims.

ATTENTION Hazards and risks through ignorance.

» Read the instruction manual!

» Observe the safety and warning instructions !

» If anything is unclear, please contact KEB !

1.1 Target group

This manual is written for qualified personnel from construction, project planning, ser-
vice and commissioning. Qualified personnel for the purpose of this instruction manual
must have the following qualifications:

Knowledge and understanding of the safety instructions.

* Knowledge of automation technology.

* Knowledge of functional safety.

+ Skills for the installation and assembly of electrical equipment.

* Detection of hazards and risks of the electrical drive technology.

» Understanding of the function in the used machine.

» Knowledge of the operation of the operating system Windows.

* Knowledge of the DIN |[EC 60364-5-54.

» Knowledge of national safety regulations (e.g. DGUV regulation 3).

1.2 Transport, storage and proper use

The transport is carried out by qualified persons in accordance with the environmental
conditions specified in this manual. The devices shall be protected against excessive
strains.

Electronic devices contain electrostatic sensitive components.

“ » Avoid contact.
ESD » Wear ESD-protective clothing.

Do not store the devices

* in the environment of aggressive and/or conductive liquids or gases.
« with direct sunlight.

» outside the specified environmental conditions.
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1.3 Installation

4 DANGER Do not operate in an explosive environment!

» The device is not intended for the use in potentially explosive envi-
ronment.

To prevent damages to the device:
+ Make sure that no components are bent and/or isolation distances are changed.

» The device must not be put into operation in case of mechanical defects. There is no
compliance with applicable safety standards any more.

* Do not allow moisture or mist to penetrate the unit.

* Avoid dust permeating the device. Allow for sufficient heat dissipation if installed in
a dust-proof housing.

* Note installation position and minimum distances to surrounding elements. Do not
cover the ventilation openings.

+ Assembly according to the specified degree of protection.

» Make sure that no small parts fall into the device during assembly and wiring (drill-
ing chips, screws etc.). This also applies to mechanical components, which can lose
small parts during operation.

« Check the reliable fit of the device connections in order to minimize contact resist-
ance and avoid sparking.

» The safety instructions are to be kept!

1.4 Electrical connection

4 DANGER Voltage at the terminals and in the device!

Danger to life due to electric shock !
» Never work on the open device or never touch exposed parts.
» For any work on the unit switch off the supply voltage and secure it

against switching on.

» Install suitable protective devices for personal protection.

9’ \ » Never bridge upstream protective devices (also not for test pur-

poses).

» Install all required covers and protective devices for operation.

For a trouble-free and safe operation, please pay attention to the following instructions:

* The electrical installation shall be carried out in accordance with the relevant re-
quirements.

+ Cable cross-sections and fuses must be dimensioned according to the design of
the machine manufacturer. Specified minimum / maximum values may not be fallen
below /exceeded.
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BASIC SAFETY INSTRUCTIONS

*  Within systems or machines the person installing electrical wiring must ensure that
on existing or new wired safe ELV circuits the EN requirement for safe insulation is
still met!

*  When using components without isolated inputs/outputs, it is necessary that equi-
potential bonding exists between the components to be connected (e.g. by the equi-
potential line). Disregard can cause destruction of the components by equalizing
currents.

1.5 Start-up and operation

When the device is installed in machines, startup (i. e. the start of the intended use) is
prohibited until it is determined that the machine complies with the machine directive;
EN 60204-1 must be observed.

»  During operation, all covers and doors shall be kept closed.
» Use only approved accessories for this device.
* Never touch terminals, busbars or cable ends.

1.6 Maintenance

The following maintenance work has to be carried out when required, but at least once
per year by authorized and trained personnel.

» Check unit for loose screws and plugs and tighten if necessary.

» Clean devices from dirt and dust deposits. Pay attention especially to cooling fins
and protective grid of the fans.

» Examine and clean extracted air filter and cooling air filter of the control cabinet.

1.7 Preventive Maintenance

4 DANGER Unauthorized exchange, repair and modifications!

Unpredictable malfunctions!

» The function of electronic devices can be affected by the setting and

parameterisation. Never replace without knowledge of the applica-
( ¥a- tion.

%‘ » Modification or repair is permitted only by KEB Automation KG au-
thorized personnel.

» Only use original manufacturer parts.

» Infringement will annul the liability for resulting consequences.
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BASIC SAFETY INSTRUCTIONS E .

1.8 Disposal

Electronic devices of the KEB Automation KG are exclusively professional devices for
further industrial processing (so-called B2B devices).

Manufacturers of B2B devices are obliged to take back and recycle devices manufac-
tured after 14.08.2018. These devices may not be disposed at the collection centres of
public sector disposal organisations.

If no deviating agreement has been made between the customer and
KEB or no deviating mandatory legal regulation exists, KEB products
marked in this way can be returned. Company and keyword to the return
point can be taken from the list below. Shipping costs are paid by the
customer. Thereupon the devices will be professionally recycled and
disposed.

The entry numbers are listed country-specific in the following table. The corresponding
KEB return addresses can be found on our website.

Withdrawal by WEEE-Reg.-No. Keyword

Austria

KEB Automation GmbH ERA: 51976 Stichwort ,Riicknahme WEEE*"

France

RECYLUM - Recycle point ADEME: FR021806 Mots clés ,KEB DEEE*

Germany

KEB Automation KG EAR: DE12653519 Stichwort ,Riicknahme WEEE*

Italy

COBAT AEE: (IT)  19030000011216 Parola chiave ,Ritiro RAEE*

The packaging must be feed to paper and cardboard recycling.
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PRODUCT DESCRIPTION

2 Product Description

The C6 SMART is the DIN-RAIL embedded solution with RISC architecture. It enables
a running PLC program, motion control, HMI and remote connection software platforms.
The C6 SMART is the DIN-RAIL embedded that integrates the above mention function-
ality in one single product.

Based on ARM Cortex A9 processor and Microsoft Windows Embedded Compact 7
(C7P) operating system, C6 SMART is available in BASIC, PRO or ADVANCED ver-
sion according to PLC and Motion functionality. For the HMI runtime, the BASIC and
ADVANCED feature are supported. For the Remote maintenance, the function PRO is
available.

2.1 Key features

Key features C6 SMART
Dual Core

0.S. Microsoft Windows Embedded Compact 7 (C7P) installed on
eMMC memory.

KEB Real Time Extension (RTE)

KEB COMBIVIS studio HMI Runtime
KEB COMBIVIS connect Runtime

CPU ARM CORTEX A9 architecture
Multiple mass storage support:

+ Serial NOR: Operating system Pre-Load
+ eMMC: fast access memory used for:
+ OS Image

*  Windows Registry

+ RTE

*  HMI Runtime

» Connect Runtime

X|IX[X|X]| X

* Repository Factory Default X
+ Serial MRAM

+ Persistent Data

*  Micro SD HC (No external access):
+ DB files

» Application files

* PLC/ Motion
* HMI

Frontal IP 20 X
Micro UPS X
Table 1: Dual Core / special features
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2.2 Front view

POWER I l o
PLC i = 1
6 JE—— T | X7 | b

ReMOTE [
2
3
4
24V
oV
=L

1 | X7:2xUSB2.0
2 | X6 LAN: 10/100/1000Mbps Ethernet; RJ45 socket with signal LEDs (link/speed).

3 | X5 BUS: 1 x 10/100Mbps Ethernet; socket RJ45. Port is used as EtherCAT mas-
ter.

4 | X4 DVI-D interface: The DVI-D is used to connect a monitor.

5 | X1 voltage supply via a separate power supply unit for 18-30V (protected against
polarity reversal / 500V test voltage); Micro UPS with ultra capacitors.

6 | Diagnosis

Figure 1:  Front view without options
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2.2.1 C6 SMART with CAN option

POWER [ i 3
PLC e — . 1
6 | x7
REMOTE [
can RUN I
caN ErR 2
! 3
4
8
X7:2xUSB 2.0

2 | X6 LAN: 10/100/1000Mbps Ethernet; RJ45 socket with signal LEDs (link/speed).

3 | X5BUS: 1 x 10/100Mbps Ethernet; socket RJ45. Port is used as EtherCAT mas-
ter.

4 | X4 DVI-D interface: The DVI-D is used to connect a monitor.

5 | X1 voltage supply via a separate power supply unit for 18-30V (protected against
polarity reversal / 500V test voltage); Micro UPS with ultra capacitors.

6 | Diagnosis

7 | X2 CAN 2.0B: The CAN bus can be used both as master and slave; Externally
accessible switch for termination setting is provided.

Figure 2:  Front view with CAN option

20



PRODUCT DESCRIPTION E .

2.2.2 C6 SMART with MULTI SERIAL option

POWERI i A
PLOTE — 1
use § 8
U X7
7 REMOTE [
: 2
3
6
4

1 | X7:2xUSB2.0
2 | X6 LAN: 10/100/1000Mbps Ethernet; RJ45 socket with signal LEDs (link/speed).

3 | X5 BUS: 1 x 10/100Mbps Ethernet; socket RJ45. Port is used as EtherCAT mas-
ter.

4 | X4 DVI-D interface: The DVI-D is used to connect a monitor.

5 | X1 voltage supply via a separate power supply unit for 18-30V (protected against
polarity reversal / 500V test voltage); Micro UPS with ultra capacitors.

6 | X2 MULTI SERIAL: Multi-standard serial port see an isolated RS232 and isolated
RS485 2-Wires and 4-Wires.

7 | Diagnosis
Figure 3:  Front view with Multi Serial Option

21



PRODUCT DESCRIPTION

2.3 Side view

1 | E-Bus: LVDS interface (with C6 Remote |0 compatible connector). On that con-
nector, 5V/3A power output is available.

2 | Carrier rail mount and functional earth
Figure 4:  Side view

2.4 Bottom view

1 2

1 | RESET: Pushing this button, a processor reset is requested.

2 | RESTORE factory default: When pressed, the C6 SMART returns to factory de-
fault values

Figure 5:  Bottom view
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2.5 Labels

05 e CODESYS label labal prodotto
(part number, serial number, CE e UL mark)

COMBIVIS studio HMI Label per IP address

80.9

COMBIVIS connect

19

Figure 6:  Labels

2.5.1 Operating System (OS) and CODESYS label

OS label CODESYS label
Figure 7:  OS marking and CODESYS
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2.5.2 Product labels

Made in Gemany
‘ 6 by KEB Automation KG
32683 Barntrup

1——1C6 SMART
Input:  DC 18-36V / 1,5A @ 24V 3
Mat.No. 00C6S00-CMAT/00C6JA1-1120 ——— 4

Options  CTA HMINO CNP WSTD O1NO L0Q2

NN LU T R

307176619 / 2310994 /2021/07/0010

c € EC us E479848 6

LUSTED

Model
CE marking
Electrical information

Material number

Serial number
UL marking

O WIN|=-

Figure 8:  Product labels

2.5.3 IP address label

t —— Default settings
2 ——— gxﬁ} IP: 172.16.90.25
3 —— QSubNet: 255.255.0.0
4 — Customer Adjustment
5 —— (x6) IP:
6 ———

1 | Default setting

2 | (x6)IP

3 | SubNet

4 | Customer setting

5 | (x6)IP

6 | SubNet

Figure 9:  IP address label
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2.5.4 COMBIVIS connect label

Certificate of Authenticity

KEB COMBIVIS connect
SN KCCNS- 019079 -WCEP :
L

Serial number

Barcode

License key

QR code

Figure 10: COMBIVIS connect label

AlW(IN|~

2.5.5 COMBIVIS studio HMI label

Certificate of Authenticity

KEB COMBIVIS HMI

+———— §/N KCH4H- 014216 -WCEB
IR

1 | Serial number

2 | Barcode
Figure 11:  COMBIVIS studio HMI label
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2.6 C6 SMART in operation

C6 SMART is a multi-purpose CPU, which can be used for control and human machine
interface applications (latter on Quad Core only). The computer can be maintained re-
motely via COMBIVIS connect.

C6 SMART can be equipped with various 10s direct connected on the right side of the
CPU. For both, PLC and HMI applications, the following actions are expected:

« Configuration and creation of the C6 SMART
* Process management

2.6.1 Configuration and project creation

During the configuration phase, the user creates the control project using COMBIVIS
studio 6 (or the interfaces for operation and monitoring of the technical process by using
COMBIVIS studio HMI). In both cases, a PC where software licenses are installed is
necessary. Than the following actions can be done:

* Creating the project.

* Saving the project.

* Testing the project.

« Simulating the project.

After compiling the configuration, you load the project into the C6 SMART device.

Figure 12: Configuration and project creation
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2.6.2 Process management

Process management is a two-way communication between C6 SMART device and
Panel PC, Embedded HMI (connected via Ethernet port) or Monitors (connected via
DVI_E).

S S—

Figure 13: Process management
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2.7 Software options

KEB wants to provide to its customers the latest technology in term of hardware and
software functionality. For this reason, the products are constantly updated in both di-
rections.

Because of this, we can summarize the macro functionality per type of application:

PLC — motion controller:

*  Multitasking controller with IEC61131-3 programming language

*  Motion control functions based on PLCOpen MC (for PRO and ADVANCED ver-
sion)

* Real-time communication for EtherCAT and CAN (Motion path)

*  Wide range of fieldbus (directly on CPU or via expansion modules)

* Read / write file function

e  Socket handling

Human machine interface (HMI):
*  Vectorial graphic editor
*«  Wide range of file support (BMP, GIF, JPG, WMF...)
¢ Multilanguage (dynamic with unicode)
+«  Symbol management
¢ Alarm management
e Recipes
e Trend
¢ Audit, user management (CFR 21)
¢ Real-time database handling
e  OPC protocol support
¢ Third parties drivers (2 or 4 in parallel)
e VBA script
«  Web server
* Cross reference and debug

Remote connection with COMBIVIS Connect Runtime

e Access to the device via standard Ethernet port (X6).
« VPN

*  File transfer
¢ Remote desktop
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3 Installation and Connection

3.1 Selecting the mounting location

3.1.1 Select the mounting location

* Avoid direct sunlight ex-posure.

+ Make sure that the device is ergonomically accessible to the operator. Select a suit-
able installation height.

* Ventilation openings must not be covered.

3.2 Checking the package contents

» Check the package content for visible signs of transport damage and for complete-
ness.

* In the case of damaged parts, contact your KEB representative. Do not install parts
that were damaged during the shipment.

3.3 Checking the operating conditions

* Read carefully the standards, approvals, EMC parameters and technical specifi-
cations for operation of the device. This information is available in the following
sections:

a) Certificates and approvals.

b) Electromagnetic compatibility .
»  Check the mechanical and climatic ambient conditions for operation of the device.
» Follow the instructions for local use of the device.
+ Adhere to the permissible rated voltage and the associated tolerance range.

3.4 Mounting position

The C6 SMART is suitable for installation in:
*  Mounting cabinets

+  Control cabinets

+  Switchboards

+ Consoles

The housing mount consists of an aluminum profile with an integral snap-on device used
to snap the module to a 35mm DIN mounting rail.
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3.5 Damage due to overheating

* The operating temperature must be between 0°C and +50°C.
* Provide space around the system for air recirculation and heat exchange.
*  Mounting angle:

a) The system is intended to be mounted vertically.

b) For other installation modes contact KEB.

For installation in control cabinets and, in particular, in closed containers, make
sure the recommended ambient temperature is maintained.

3.6 Mounting the device

3.6.1 DIN-rail mounting (snap in)

+ Push the C6 SMART against the mounting rail from below, allowing the metal
spring to snap in between mounting rail and mounting areas as illustrated.

T

Figure 14:  DIN-rail mounting

Push the module against the mounting wall until it snaps in.
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3.6.2 To connect C6 SMART with IO modules
»  After you have snapped the first module (Controller) on the mounting rail, snap

the second module to the right in about 1cm distance to the first module on the
mounting rail.

*  Push the second module along the mounting rail towards the first module
until you hear the locking device snap in.

3.6.3 Disconnecting two modules

*  Push down the unlock button of the module that you wish to disconnect from the
module to the left of it.

*  Push both modules away from one another until they are about 1 cm apart.

Figure 15: Disconnecting 10 modules

3.6.4 Removing a single module

»  Push the module up and against the metal spring located on the under-side of the
rail guide,

allowing the metal spring to snap in between mounting rail and mounting areas
as illustrated.

*  Tip the module away from the mounting rail as shown in the illustration.
Pull the module down and out of the mounting rail.
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3.7 Connecting the device

3.7.1 Notes on connection

« C6 SMART must be installed in accordance with the indications contained in this
operating instruction.

»  These devices are intended to be connected to a “Secondary Circuit Overvoltage
Category II”.

3.7.2 Grounding and bonding

+ Whenever two equipment connected to each other with wiring cables and the dis-
tance between them becomes “considerable”, it could be possible that both pieces
have different potential, generating current flow. Especially low voltage signals

must be treat with shielded cables where a 360° connection should drain the cur-
rent flow to ground. To achieve this goal the following methods can be used:

1. Use an equipotential bonding cable (16mm2, suitable for at least 75C°)
to connect the ground of the devices to the ground of the C6 SMART.

2. Connect the cable shield to the equipotential bonding rail on both sides
before connecting the cable to the interfaces.

3.7.3 Power supply connection

The device may only be connected to a 24V (maximum permissible operating voltage
range 18V to 32V) power supply which satisfies the requirements of safe extra low volt-
age (SELV) in accordance with IEC/EN/DIN EN/UL60950-1.

The power supply has to fulfil the requirements NEC Class2 or LPS in accordance with
IEC/EN/DIN EN/UL60950-1

Connect the device with a cable cross-section of 0.75 — 1.5 mm2 (AWG18 to AWG16
suitable at least 75C°).
+ Remove the three poles connector from the system.

«  Connect the positive pole, the negative and the ground one (also refer to the label
on the back of the system) to the respective terminals of the three pole connector.

32



INSTALLATION AND CONNECTION

KEB| _

1 | EMC ground (0V)

2 |-(v)

3 |+ (24V)

Figure 16: Power supply connection details

3.7.4 Switching on and testing C6 SMART

*  Connect the power supply cable to C6 SMART.

*  Switch on the power supply.
*  The “Power” LED will light.

-@wak-
PLCHE

BUs

REMOTE I

2
oV
+
Xt

L
i |

p

5=

| A
—
usB
X7 B
Q)
)
LLL]

Figure 17: Initialisation of the C6 SMART

If any cable is connected to the DVI port, the display will switch on accordingly, and after
few seconds the operating system desktop will appear.
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3.8 Connecting user computer to C6 SMART

You can connect the software tools to C6 SMART using an Ethernet cable connected to
Ethernet port (X6).

Please note that the C6 SMART is equipped with a static IP address.

In case the user likes to change the IP address (for example to 172.17.17.182) or acti-
vate the DHCP, you can follow the procedure which is described below:

B Settings

W. Start | i, Taskbar and Start Merw,.,

Figure 18: Start network and dial-up connections

LAN (X6) is the only configurable port. BUS (X5) is reserved for EtherCAT com-
munication and cannot be configured.

«  Double click on the available connection icon.

If you want to assign a static IP address choose “Specify an IP address” and write
the IP Address, Subnet Mask and Default Gateway.

[Eio e viow Advanced ] | |5 5 |5
B # 9

Make New  PCILAN X6  BUS_XS

Connaction

‘PCI\LAN_X6' Settings

1P Address | Name Servers |

An [P address can be () Obtain &n IP address via DHCP
automatically assigned to this

computer. If your network @) Specify an 1P address

I ek, a3 rou ootk P A
2T i the Spa :

and then type it in the space Subnet Mask: 255.255. 0 . 0

provided,

AL er——

Figure 19:  Definition of the IP address
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» If you want to get an IP address from a DHCP server choose “Obtain an IP ad-
dress via DHCP” instead.

» Click on “OK” to adopt the settings and close the dialog.
»  Click on the “Start” button and select “Settings” -> “Control Panel”.

) Programs ¢
¢ Favorites ¢
) pocuments ¥
B Control Panel

& Metwork and Dialup Connections
T [ e Taskbar and Start Menw...

#1s

Figure 20: Opening Control Panel

»  Then double click on “Registry Saver”

Eile !iewl

¢ 0 £ b & S P =
v o g L= Aa =
Backup Certificates  DatefTime Dialing Display Font Input Panel  Internet Keybos
Restore Antiaiasing Cptions

= — = —
Reliance Remove Screen Scrollbar Serial Port Storage Stylus Systar
Pragrams Sawver Configura...  Manager

Figure 21:  Starting Registry Saver

» Click on the “Save” button and confirm clicking on “Ok”. This operation will save
your setting in a permanent way.
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File View

¢ 0 2 b & s 9 O
&0 @ ;3 Aa = -

Backup Certificates  DatejTime Dialing Display Font Input Panel  Intemat Keyboard Kiosk Mode  Language
Restore Antakasing Cptions Settings

ﬁi‘ﬁfﬂ@@a&%g!@ﬂ

Registry Reliance Remaove Screen Scrollbar Senal Port  Storage System System Touch
Saver Programs Saver Corfigura...  Manager Reboaot Buzzer

Registry Saver Applet [ x]
Warning

Registry ‘Saver]

!
/! ! Are you sure you realy want to save the registry?

.| =

H

Figure 22:  Saving the register

3.9 Activation of the touch driver

To activate the touch driver, the corresponding *.bat file must be executed.

Tools\ mmcmemory tools\
ActivateEgalaxCapacitive Touch.bat
ActivateEgalaxCapacitive Touch180.bat
ActivateEgalaxResistiveTouch.bat

After that it is absolutely necessary to perform a "Registry-Save".The driver calibration
can be carried out via Windows\eGalaxTouch.exe.
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4 Commissioning of the device

4.1 Mass storage

C6 SMART comes as standard with several memories: the experience in industrial au-
tomation environments and application impose, on our development, a separation be-

tween system and application mass storage.

The following table wants to show the components available for both Controller type

(Dual and Quad core).

The purpose of the eMMC memory is to store the operating system and all the system

requirements.

The internal micro SD Card is used to store application data. You can read and write to the
read and write to the micro SD card at any time.In case of voltage drop, C6 SMART has

two levels of data writing protection:

»  Micro UPS which triggers the event, stops the PLC and writes the Persistent var-
iables into MRAM (max. 128KB in approx. 50ms).

»  Special file system "Reliance Nitro", which has a special technology to protect the
data from damage, even during voltage drops.

C6 SMART Memory topology
SPINOR eMMC
1 MB 4 GB
Uboot Files system Reliance Nitro
Pre-Load OS OS Image
Windows register
Control RTE
HMI Runtime (only Quad-Core)
Connect Runtime
Source for factory setting
Table 2: Memory topology
SPI MRAM Micro SD
512 kB 8 GB
Persistent data (128 kB) Files system Reliance Nitro
DB files
Control application
HMI application
Table 3: Memory topology
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4.2 Signaling and diagnostic LEDs

The following table describes all the LEDs meaning and behaviors.

Name Description
Operation Display
* | Green, on C6 SMART and C6 Remote 10 module is
ready for operation.
* | Red, on The C6 SMART is not ready for operation.

Typically, that is a temporary status, when
C6 SMART power-up procedure is running
(typical duration 100ms).

* | Red BLINK The C6 SMART is ready for operation. C6
Remote 10 module is not ready for operation
(e.g. too low, because too much current is

drained).
* | Yellow, on the ultra-capacitors of the micro-UPS are not
charged.
PLC status Run/Stop display
* | Green, on PLC Run
* | Red, on PLC Stop / Breakpoint
* | Red BLINK PLC stop due to persistent data corruption.
* | Yellow, on PLC Stopped for Runtime exception.
(all LEDs on)
« |OFF CONTROL Runtime not running.
Bus status Indicates the status of the fieldbus
» | Green, on Bus OK
* | Red, on Bus Fail.
Remote status This LED is activated according to COMBIVIS Connect status.
* | Green, on Device available on domain.
* | Blue ON A user is connected via remote access.
Serial status It indicates the serial communication activity.
* | Green RX activated
* | Yellow TX activated
CAN status The 2 LEDs indicate the CAN bus status.
» | Green, on CAN Run
* |Red, on CAN Error
Ethernet status | The 2 LEDs are on the RJ45 (10/100/1000 Mbps) connector.
* | Yellow/Green Speed
* | Green Link/Act
EtherCAT status | The 2 LEDs are on the RJ45 (10/100/1000 Mbps) connector.
* | Yellow Unused
* | Green Link/Act

Table 4: LED meaning
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4.3 Push-buttons

C6 SMART is equipped with two push buttons located on the bottom side of the device.
These buttons can be useful for CPU reset or even restore default setup.

The following table provides more details:

Name

Description

RESET

Reset of the control (Restart of the PLC)

RESTORE

* | Press briefly: PLC switches from start to stop mode
or vice versa.

* | Press 5 sec: PLC reset (to origin).

» | Keep on pressing this button during power on, the C6
SMART will be reset to factory default values.

Table 5:

Push buttons functions

ﬂ The push-buttons dimension and position avoid accidental misuse.

NOTICE

NOTICE

RESET

» For machines in operation “Reset” will cause unpredictable behav-
ior.

Restore factory default

» The content of all storage memories of the device is lost in “Restore
factory default”!
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5 Commissioning a Project

5.1 COMBIVIS studio 6 project

5.1.1 Project implementation

The CONTROL PLC runs as a thread with “real time” priority.

The execution model is based on the “task” concept; the program execution requires the
definition of tasks and the assignment of priority and execution cycle according to the
following figure (see below in this manual about how to configure COMBIVIS studio 6 for
use with C6 SMART system).

(2] Unitled. project” - KEB C¢ ~KarlE. EEE=
Bt Edt Vew osc Quid Qune Debug ook Wndow Confirame e
BFEE B8 BRI T : 1= 1B& & I8 5
evigator -
3 nste:
~
» T
/|
vaster
= © mana Dleneble
& pie oo Tme (e, tez0ome):
T EeAT Master (Eber€aT Mosta) .
% Softmon Genera Orve Pool sensiciy:
% 3 Remove Cail (o Change Cal P o
PoU Comment
PLCPRG
« " i
[Messages - Totally © erroe s), O waring(e), O messogels) — i
Description Project Otject Postion
) Messages - Torally 0 erro (s}, 0 warming(s), O messagefs) |[@ Cross keference Lst
Lostbuid: ©0 © 0 Frecompie: o Comentuen (1abody)
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= Bl pLciooe

=0

pasie
2 Softoton Generd Drve Podt

essapes <Totaly 0 srora] 0 warngl), O messagelel
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Figure 24: Task configuration for EtherCAT master task

Each task is executed at the specified time interval and according to the assigned prior-
ity. Only when all the COMBIVIS studio 6 activities are over, the CPU time goes to the
other processes, as they are assigned to an inferior priority.

The task configuration for the EtherCAT master task must be set to type =
“External” and External event = “EVENT_ECM_DC”!

Each task cycle time must be properly assigned according to the general
performances required by the BASIC / PRO / ADVANCED itself, by the HMI
runtime, by the COMBIVIS connect runtime and by any other application or
process running in the system. A too short task cycle time may introduce an
undesired slowdown in the general reaction of the system. If this is the case,
the task cycle time should be properly increased until you reach the proper
balancing between performances and reactivity of the whole system.

ﬂ To avoid cycletime overflows the KEB gateway must not run in the EtherCAT
task!

Trace is not running properly on EtherCAT external task, if task load is higher
than 50%! Then there are gaps in measurement expected!
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5.1.2 Transferring the COMBIVIS studio 6 application to the target system

5.1.3 /O fieldbus

42

To transfer a valid “COMBIVIS studio 6” application to the target system, follow these
steps:

»  Ensure the C6 SMART device is connected to the same sub network of the PC
where you have running the COMBIVIS studio 6 programming tool (same network
mask, e.g. “192.168.1.xx")

+  Double click on the device icon from the COMBIVIS studio 6 project tree; the right
part of the workspace will show the “Communication settings” tab contents.

+ Select the Gateway and click on the “Scan network” button.

*  The box will be populated with the list of available CONTROL runtimes.

+ Click on the one you want to connect and click then on the “Set active path” button.
*  Click Online\Login to start the communication.

15 co_snaRT x| i) Uarywanse | 3] Enescar -
Communcason Setings |sopkcatons | Fies [Log | FLC setangs | L chel | woers and Graups | accese mighs | confguraton | 2 10 Macping | rack depioyment | status | @0 informaten

{1 €6 SMART [0347) (active)

s

Figure 25: Setting the active path

The COMBIVIS studio 6 implementation for C6 SMART system supports the following
I/O fieldbuses:

+  EtherCAT with on X5 BUS

*  Modbus TCP on X6 LAN

*  Modbus RTU (C6 SMART with MULTI SERIAL option)

+ CAN (C6 SMART with CAN option)

To insert the /O master - right click on the C6 SMART device icon on the project tree,
select “Add Device” from the “Vendor” list box. The list will be populated with the availa-
ble master devices. Select the device you need for your application.

C6 SMART systems are featuring two Ethernet interfaces. One of them is exclusively
reserved for EtherCAT (X5).

For Modbus TCP I/O fieldbus the “LAN X6” interface has to be used. It is shared for
Modbus and Ethernet communication than.

Current implementation if affected by a jitter of about +/- 2 ms when working
with 1/O over Ethernet interface.
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5.1.4 Support for retentive data

C6 SMART systems are equipped with a Micro UPS specifically designed to support the
data memory retention.

In COMBIVIS studio 6 the retentive variables can retain their value throughout the usual
program run period. They are declared as “Retain Variables” or even more stringent as
“Persistent Variables”. For each case a separate memory area is used.

Please check the COMBIVIS studio 6 manual for any additional detail about retentive
data.

The use of the retentive areas does not require any specific configuration except for
declaring the variable in the proper area according to the COMBIVIS studio 6 program-
ming manual.

At the moment of a power failure when the voltage is below the threshold for more than
50ms the UPS triggers an event and the system will follow a four step sequence to save
data:

*  The panel display and the USB ports are turned off in order to save energy.

« Al running IEC tasks are terminated. Thus the retentive areas are consistent.
* The system stores the retentive data in the MRAM of the C6 SMART.

*  The PLC control is terminated.

The charging status of the UPS can be checked by means of the Upsinterface object
(loDrvUPS), which is coupled to the target device C6 SMART.

[ "n ToDrVUPS x|

B Internal 1O Mapping |status | @) Information
Find Filter Show all + R Add FBfor IO Channel... Go to Instance

Variable Mapping  Channel Address  Type Current Value | Descripti
1% status p status %IW2 ation chargi
k] %IX6.0
-4 %IV

Half charae

Figure 26: Support for retentive data

= FES Device [connected] (C6 SMART ADVANCED)
=8| PLC Logic
+ [ Application [run]
B 10DrvUPS (ToDrvUPS)
=3 [ EtherCAT_Master_C6_SMART (EtherCAT Master C6 SMART)
+ 3 ﬂ'] KEB_C6_SMART Coupler (KEB_C6_SMART_Coupler (A E-Bus))

Figure 27: Support for retentive data

To start the backup process, the capacitors must be fully charged (after charg-
ing, the Power LED must be switched from yellow to green).
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The available retentive memory size is 64kB for the RETAIN memory type and
64kB for the PERSISTENT memory type.

If the power supply returns before the energy inside the Micro UPS is finished,
and actually C6 SMART has not been switched off, the following operations
are carried on:

- The display is switched on.

- The USB ports are powered.

- CONTROL runtime behavior can be selected in between 3 possible models:
a. CONTROL runtime does not start and no message is returned.

b. CONTROL runtime does not start and returns a warning message.

c. CONTROL runtime restarts normally (default option).

The COMBIVIS STUDIO 6 restart behavior can be configured directly by the user by
means of the COMBIVIS STUDIO 6 launcher manager program.

The launcher manager of the CONTROL runtime is an application stored in the "\MMC-
Memory\CoDeSys3" folder as shown in the following figure.

| File Edit View Go Favorites || @ & T X4 =~

Address I WMoy CoDeSys3

| Marne | Size I Type | Date Modified

' app File Folder 12/4/2013 5:43 AM
[®]3s.08T 77 bytes DAT File 0f28/2014 1:14 AM
35EthDey.dl 14.5kB  Application Extension  9728f2014 1:14 AM

Application, _ Symbols,app

13.5KB

APP File

Qf27[2014 3:41 PM

Application, _ Symbols, cro 32 bytes  CRC File Qf27(2014 3:41 PM
Application. app 246KE  APP File Q2712014 2:41 PM
Application, cro 20 bytes  CRC File Qf27(2014 3:41 PM
8] Application, ret 400KE RET Fie 0/27/2014 3:41 PM

launchiMgr . exe 192KB  application 9/28/2014 1:14 &AM
CrpTestOverIs. di 10KE  Application Extension  9725/2014 1:14 AM

CODESYSContral.cfg
CoDeSysControl, ofg. txt

1.39KB
1.33KE

ZFG File
Text Docurnent

9/26/2014 1:14 AM
9f27/2014 3141 PM

(.ﬂCDDeSysCUntrDIWinCE?D.e... 3.62ME  Application of28/2014 1:14 &M
CDDeSysLaunch.reg 21 bytes REG File Qf28/2014 1:14 AM
SysDrvaSCE.dl 12.5kE  Application Extension  9f28/2014 1:14 AM
SysFiIeMap.cfg 66 bytes  CFG File 12/11/2012 2:04 AM
trnr_dviver.dl 20KE  Application Extension  9/28/2014 1:14 &M
TMR_ISR.OLL 20KE  Application Extension  9/28/2014 1:14 AM
UPS_api.dl 28KE  Application Extension  9/28/2014 1:14 AM
UPS_driver.dil 24KB  Application Extension  9/28/2014 1:14 AM
WERSIOM, TXT 25 bytes  Text Document Qf28/2014 1:14 AM
Figure 28:  Start CDSlaunchMgr.exe

To start it, double click on the file name.
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The launcher manager interface is shown in the following figure.

rev, 00.03.000 26.09.2013
Azem Spa

Wiait for COS start [mSec]  [9000
Festart time-out [mSec] S000

() Mo action
() Show message after power-down
(8) CDS restart

CDS auto-start

Figure 29: CDS Launch Manager

The parameter "Wait for CDS start" is the time the launcher waits before starting the
CONTROL runtime.

"Restart timeout" is the time the launcher waits before restarting CONTROL runtime.

| Voltage 24V drop event detected

| 10 Supply OFF
| PLC in STOP

| Restart time-out [mSec]  rmmeaties

Voltage 24V returns, within the Restart time

PLC in RUN

819 sec
(PLC start tech time)

Figure 30: Restart time-out
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Voltage 24V drop event detected

]
| 1O Supply OFF
I_
|

PLC in STOP

| Restart time-out [mSec]  sewrmeasnce)

| Voltage 24V returns, after the Restart time

PLC remains in STOP

Figure 31: Restart time-out

5.1.5 Use in combination with COMBIVIS HMI Runtime

COMBIVIS HMI Runtime can be of course configured to communicate with the “COM-
BIVIS studio 6” application.

The C6 SMART includes the COMBIVIS studio 6 Gateway which is then used as com-
munication interface.

The COMBIVIS studio HMI project must be configured to communicate with a generic
CoDeSys controller inserting in the “Real Time DB” resource the driver called “ CoDe-
Sys” as shown in the following figure.

= 4:F Real Time DB
= ﬁ:" Comm.Drrvers
K7 CoDeSys
Figure 32:  Configuring COMBIVIS studio HMI project

The protocol uses a socket to communicate with the CONTROL runtime through the
gateway component.

46



COMMISSIONING A PROJECT E .

The station must be configured to connect to “localhost”. The device name is the one
shown by the programming system COMBIVIS studio 6 when connected online with the
C6 SMART device from the “Communication settings” window as shown in the following

figure.

—

- Set active path

Device Name:
C& SMART

Device Address:
0000.CD12,B069

Target ID:
1010 9110

Target Name:
C& SMART ADVANCED

Target Typea:
4102

Target Vendor:
KEE - Karl E. Brirkmann GmbH

Target Version:
3.5.6.40

Add gateway...

Add device. ..

Scan network

Filter :

Sorting order =

Figure 33: Device Name in COMBIVIS studio 6

The HMI Station properties will result as following.
Station Properties E @
~ Station Properties
Property I Name
B Device Dala -
Device |P Address localhost |
PLC Address / Mame C6 SMART -
Part 1200 b
PLC version Ver. 3 5
Cyclyc list update rate 100
Motorola byte order False
Communication buffer size 0
Login to PLC True
Protocol TCPIP L2 ROUTE =
|PLC Address / Name '
Enterthe PLC Address.
|
[ ok ][ Abbrechen | | Obemetmen Hife
Figure 34: Station properties
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The CONTROL Runtime running on a C6 SMART device can be reached also from a
panel which has been configured to belong to the same sub network.

When having on the same sub network more than one C6 SMART system, you need to
assign different names to them.

The COMBIVIS studio HMI project can be configured to communicate with
more than one controller; in these cases the system can act as a gateway and
transfer data through the different channels. For further information about this
feature consult the COMBIVIS studio HMI online manual searching for “Varia-
ble Commands” and then “Move Value”.

5.1.6 Use in combination with COMBIVIS connect

The C6 SMART systems are featuring COMBIVIS connect Runtime as preloaded and
pre-configured.

The COMBIVIS connect VPN connection can be naturally used to connect from remote
to the CONTROL PLC through the integrated gateway. Once the VPN is activated, just
follow the usual steps to get the online connection.

Please see the COMBIVIS connect control center online manual for further information
about how to use the COMBIVIS connect software.

5.1.7 Limitations and recommendations

In order to get the best balancing between functionalities and performances we strongly
suggest to follow some guidelines when designing the applications for COMBIVIS STU-
DIO 6 and COMBIVIS studio HMI.

*  The PLC cycle time must be greater or equal than 1ms.

The maximum CPU time usable for the COMBIVIS studio 6 application is fixed
from a system parameter; in case the PLC program gets more than 25% of the
CPU time, the CONTROL PLC will be stopped. The user shall then properly
change the PLC task timing in order to respect the limitation.

+ The COMBIVIS studio 6 application shall use only one at a time of the two availa-
ble 1/0O fieldbuses (EtherCAT and CAN) in synchronous mode.

*  The maximum number of bytes exchanged between COMBIVIS studio HMI Runt-
ime and COMBIVIS studio 6 runtime shall not be greater than 1024.

+ The sampling time specified for data acquisition shall not be less than 15s.

+ The scripting shall be carefully used in order to leave enough time to the other
tasks to run without impacting too much with the general reaction of the entire
system.

» If the project has been configured to use the Web Client, you should consider that
when an external client is connect you may experience a slowdown of the page
change performance of the COMBIVIS studio HMI Runtime.

*  The “S7-MPI COMx” communication protocol from COMBIVIS studio HMI is not
supported.
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5.2 COMBIVIS studio HMI project

5.2.1 Overview

Configuration phase

A project includes screen, alarms, variables used to represent the real plant of machine.
The configuration phase is the creation of the project according to the user needs and
interaction between the humans and the machine.

Transferring the project to C6 SMART
You can transfer a project to C6 SMART as follows:

» Transfer from the configuring PC by using an Ethernet connection.
»  Copy the project by using a USB key.

Process control phase

After the project is transferred, C6 SMART is ready to communicate to one or more
PLCs and to visualize the screens according to the configured project.

If you need to communicate with a device connected to the serial port you must
configure the serial port.

Commissioning and re-commissioning

When you switch on the first time C6 SMART, there is no project inside. At first you need
to transfer a project into C6 SMART.

After you have loaded a project, you can transfer back another project or another ver-
sion of the same project (without setting to a special operating mode); this is also possi-
ble while the project is running on C6 SMART.

5.2.2 Transfer

C6 SMART is always ready for accepting the download of a project; even when a project
is running. In this way, if C6 SMART is connected by means of Ethernet to the configu-
ration PC, you are able to download a new project or a new version of the same project
even without stopping the project.

5.2.3 Configuration of the serial port

If your project need to communicate with a device connected to the serial port, you need
to configure the serial port according to the type of serial connection you use for your
communication. The following types of communications are supported by the serial port

of C6 SMART:
+ RS232
+ RS 422
+ RS 485
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C6 SMART comes as default with the serial port set as RS 232. If you want to change
the type of serial communication you must do the following:

*  Go to "Control Panel"

B Sottings B Control Panel
& Network and Dialup Connactions
& Taskhar and Start Menw...

i start |

Figure 35: Opening Control Panel

*  Double click on “Serial Port Configuration”

I File View |
] é\.,:'l'-'" 5 L §~ Aa ' 9
Backup Certificates  DatefTime Dialing Diisplay Font Input Panel  Internet
Restore Antiakasing Optiars

P 2 ® - =

Reqistry Reliance Remove Screen Scrollbar
Saver Programs Saver

®

Storage Sty
Manager

Configuiratio
e

Figure 36: Starting the configuration for the serial port
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»  Selection of the serial port

Serial Port Properties
Serid Port Configuration

Select Serlal Port Standard:

Figure 37: Configuration of the serial port

This applet can be used to check which serial communication mode is active.
In this case it is sufficient to click on the red cross in the field on the top right.

And confirm by pressing the “Apply” button. A warning message will rise, advising to
store that new configuration is active and saved a permanent way.

& MNew configurstion sucesfully saved!

Figure 38:  Serial Port configuration saved

Please note that the MPI mode cannot be selected, if this protocol is used by the HMI
software, all necessary settings are applied automatically.

5.2.4 Connecting the serial port

A special DB15 connector supports all serial protocols. Therefore it is necessary to adapt
the connections to the technical requirements; KEB can supply connector adapters as
optional parts but user can adapt DB15 connector by himself.

5.2.5 Managing the project

C6 SMART has powerful tools to manage a running project. With the same mask used
to transfer the project (see below) you can also:

+  Stop the C6 SMART project from the configuration PC.

»  Start the C6 SMART project from the configuration PC.

*  Debug the project from the configuration PC.

»  Transfer the project from C6 SMART to the configuration PC.
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5.2.6 Stopping the running project

—Plugin Type ’ % Uplad Project! ]
I 1P —

;_,‘ MS ActiveSync I m EE b e ]

u e I ’-.F' Attach To Process... ]

T |®  SopDevieeFropct! |

Sever: [RTTTE |3 Erose Devos Memory Card.. |

User Name : | ﬂ Create Device Shortcut 1

Password : | _
I Close ]
Upload Device Path: !| _l

Overall Progress: |

File Progress: |

4 b

Figure 39: Stopping the running project

To stop a project running in C6 SMART you must:
+ Select TCP in the upper left list.
*  Write the IP address of C6 SMART.

*  Click on the button “Stop Device Project!”
You will see the project in C6 SMART stopping (see below).

Shutting down...

Status @

vaiting for application shutting dow. .

T

Terminate how |

* Shutting down... W 033 am

Figure 40: Project shut down
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5.2.7 Starting the project

Upload Tests

— Plugin Type I '?' T
g FrP
= MS ActivaSyne ’ © Start Device Froject

I @ Stop Device Poject!

4 i | ¥

|
l
i Tcr [ W Attach To Process.. ]
)
l

T |8 Erse Device Memoy Cord..
User hame : i = Create Device Shortcut
Password : |
I Close ]

Upload Device Path: l _!
4

Overall Progress: |

File Progress: |

Connection failed ! -
Stopping boct project

Figure 41:  Starting the project

To start a project in C6 SMART by using the configuration PC you must:

» Select TCP in the upper left list.
*  Write the IP address of C6 SMART.
»  Click on the button “Start Device Project”

The C6 SMART project starts.

Eile  Layout
Y-OMBIVISstudioHMI CE 4.0.1154.32 - License { Advanced )

MMCMemony \USERS\Limberg\SchubungHMIproject 1. cvshmipr
Etript Engine Installed
Lising Offscreen Buffers

r\bhﬁ\eﬁ‘l AP! Deterted
projectl .cvshmiprj

ritialize and Loading Users...,
oading Historical Log Manager...

&

ﬁ COMBIVIS smdiuﬁ@

Reading Screen Navigation settings...

Figure 42:  Starting the project
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You can debug the project in C6 SMART by connecting with the configuration PC.

In order to be able to use the debugging functionality you must prepare your project as

follows:

+  Select “Networking” in the project explorer window of COMBIVIS studio HMI.
+ Enable the property “Debugger” in the "Properties" window of COMBIVIS studio

HMIL.

.':I{m:iﬁ 'ﬂf:i_n'r_‘lqv-a-‘_ Help' _:- ;

Properties a

1 ¥ Child Projects
[ 3% Data Leggers And Recipes

22| n Events

«* Networking Network Services

L NEABESI0 T

El Network Server
Network Server

Projects Iy Default Log On User A
Resources Debugger
= ﬂ' Tests Max Nr. of Clierts 10000
= ‘.Alarms (Mr. Alarms ‘07, Nr. Runtime Al :\;x N;(U; FamngT:mcdr.ls Pool 31
2 : work Server Threading Pool -
= i Bi Script:
& i Basic Scripts Routing Table

Log And Security
Local Transport
TCP Transport

# EMenus
,':'. Mavigaticn
[ % Networking
i Bl Normalizers
i $&f OPC Client DA (COM)
=] % Parameters
i 4% Real Time DB
[E3] °Scheduler5
2] @Screens (Mr. Loaded Screens 1)
e ﬂ Shortcuts
[ 4\ Users And User Groups

UDP Transport
HTTP Transport

EERENE

Select TCP in the upper left list. Insert the IP address of the C6 SMART.

Figure 43: Debugging the project

Click on the button “Attach To Process...”
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—Plugln Type ’ ,_?' Upbad Project! ]
5§ e p—
;__‘ MS ActiveSync I m ot Device fimiect ]
u 2 ’ '-?., Attach To Process.. l
O —r— ’ irscY Stop Device Project! ]
Sorver | RERRARE ’x Erase Device Memory Card... ]
User Name : ! @ Create Device Shortcut
Password : | i
’ Close ]
Upload Device Path: |MMCMemow\Test5 _l

Cwverall Progress: ‘

File Progress: ‘

Figure 44: Debugging the project

The following window will appear:

---4-" Microsoft Terminal Services

-+ Microsoft Windows Network
[« Web Client Netwark

Figure 45: Debugging the project

Enter the IP address of the C6 SMART and click "OK". A new window opens and asks
for the user and password.

95



COMMISSIONING A PROJECT

Frotected By COMBIVISstudio HiI

LUzer Mame: u
Passgword: lj

Az

= buosi] lossamemiad

Figure 46: Enter password

In case the project is not protected, just click on the “OK” button, otherwise insert the
name and password of a project user that has the rights to change the project.

A debug session starts in COMBIVIS studio HMI on the configuration PC. Now you are
able to:

+ see the project view and navigate between projects. Please note that you can see
different screen from those seen on C6 SMART and that your debugging is not
affecting the normal running of C6 SMART project.

+ See and change the value of the variables.
+ set a breakpoint and debug the Visual Basic scripts running in the project.

5.2.9 Transfer the project from the C6 SMART to the configuration computer

This option allows you to transfer the project from C6 SMART to the configuration PC in
order to check or change and hence transfer again into C6 SMART.

It is always suggested to protect the project with a password in order to don’t
allow changes to the project by not authorized users.

Make sure that the project is not running on C6 SMART, start COMBIVIS studio HMI on
the configuration PC. Click on the “File” menu and select “Open Device...”

Edit - View Tools Window  Help

| New...

Open..
Cipen Device Project...

@ Download and Open Device Project...
Download and Open Jevice Praoject..

Figure 47: Debugging the project

+ Select TCP in the upper left list.

56



COMMISSIONING A PROJECT E .

*  Write the IP address of C6 SMART.
»  Write the path on which you want to store the project on your configuration PC.
*  Click on the "Get Project from Device!" button.

r 7
S )

- Flugln Type il l ¥ Gt Project from Devica! ]
;.- MS ActiveSync

A TP

4 I | *

SRR [172.17.17.13

User Name :
Password : I

Close

Dowrload Local Path: [C:\Temp 1

=

Owerall Progress: .

File Progress

4 3

Figure 48: Debugging the project

After the transfer of the project you will see the project explorer containing the project
resources in COMBIVIS studio HMI and you will able to check, test and change the re-
sources of the project.

5.2.10 Backup and restore

C6 SMART has tools to backup and restore the contents of its internal memory in order
to manage the project and the operating system of C6 SMART. For more information
please contact the support center of KEB.

5.2.11 Updating the operating system

Please contact the support center of KEB.
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6 System Manager

6.1 System Manager

The system manager is a utility which is available for all ARM and x86 based KEB sys-
tems with WinCE operating system. It is available as built-in component of the operating
system.

The system manager aims to provide a comprehensive support to manage system spe-
cific features, such as clone, selective system components backup and related restore
operations, system font quality settings and screen saver options.

It is available as a set of control panel applications:

Backup Restore <8

Backup
Restore

Font Antialiasing 45

Font
Antialiasing

Screen Saver

L

Screen

Touch Buzzer

LN
= o
= -

fii]

Taouch
Buzzer

EMMC Usage

)

O
EMMC LIsage

Kiosk Mode

0

Kiosk Mode

Language Settings ﬁj&

Language
Settings

Scrollbar

=

Scrollbar
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System Reboot

System
Reboot

Figure 49: System Manager Control Panel Applets

6.1.1 Backup Restore

The “Backup Restore” utility interface is shown in the following figure.
The utility provides two functions:

+  System clone and Restore
»  Selective functions Backup and Restore

Before starting Backup or Restore operations the CONTROL runtime should
be stopped. Otherwise Backup or Restore operation can take very long time!

6.1.2 System clone and Restore

Backup Restore Q

A system clone is a low level snapshot of the operating
system, installed applications and settings.

I Create a new system clone snapshot I

‘ Restore a saved system clone snapshot ‘

Alternatively, you can backup and restore only certain
features.

| Backup features into a JASR repository |

| Restore features from a saved .ASR repository |

v. 1.8.000

Figure 50: Backup Restore

The system clone creates a low level snapshot of:
* All the files on disk
* The operating system configuration from the registry

* The applications configurations from the registry

To work with the clone process, click on the “Create a new system clone snapshot”
button.
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The clone operation has two optional settings:

«  Operating system image: allows to create a clone of the operating system ROM
image.

»  Custom registry keys: allow to specify custom keys to be saved in the backup.

Click “Run” to start the process.
You will be asked to provide a path where to store the clone snapshot.

Target path for the clone file can only be an external storage device such as a
USB stick.

Once the process is started the status bar at the bottom of the system manager applica-
tion informs on the operation in progress.

To restore a clone snapshot you can simply click on the “Restore a saved system clone
snapshot” button and locate the “.ASR” repository file.The status bar at the bottom of the
system manager application informs on the operation in progress.

The restore process provides the automatic shutdown of the running processes (Control
project, HMI, connect). The file replacement from the archive and the processes restart
at the end.

Compatibility check

A clone snapshot can be restored to the same system from where it comes as well to
another device. When doing the restore operation, the System manager utility will verify
if the snapshot provided is compatible with the actual hardware.

E The restore of a clone snapshot cannot be selective.

When restoring a clone snapshot of a system associated to a COM-

NOTICE BIVIS connect Domain, please consider that the COMBIVIS connect

Identity is also restored.

» This means that if the target device was also already associated to
a COMBIVIS connect Domain, it will lose it original identity.

P In case you need to keep it, it is suggested to save the “auth.bin”
file from the COMBIVIS connect runtime installation folder before
restoring the clone snapshot.When restoring a feature backup, the
COMBIVIS connect identity of the target device is instead main-
tained.

Selective Backup and Restore processes

The selective backup provides support to backup only specific and selected features,
files and application settings.

If the system manager cannot determine the compatibility conditions, it will
display a warning message and the user will have the final decision.
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To start the selective backup, click the button "Backupfeatures into a .ASR repository".
The utility will display a list of available features and settings to be saved.

The window is self-explain, follow the instructions on the screen and mark the check box
of the desired features you need to backup.

Once the selection is completed, press Run to select the target path and to start the
process.

NOTICE The backup of the studio HMI application provides the backup of
all the user’s applications present on the “MMCMemory” flash disk.

» In case the data folder has been moved out of the default path, it
will NOT be saved in the backup.

Once the process is started the status bar at the bottom of the system manager applica-
tion informs on the operation in progress.

To restore a selective backup click on the button “Restore features from a saved .ASR
repository” and locate the archive. Once the archive has been loaded, you can press the
“Details” button to check the archive contents. A complete list of all the features available
in the .ASR archive, including application version, will be displayed.

The restore process provides the automatic shutdown of the running processes (Control
project, HMI, connect), the file replacement from the archive and the new processes
restart at the end.

The restore process may require several system restarts; the process is fully automated.

Compeatibility check

A selective backup can be restored to the same system from where it comes as well to
another device. When doing the restore operation of the operating system component
the System manager utility verifies if the archive content is compatible or not with the
actual hardware.

ﬂ Target file for the selective backup file can be an internal or external storage
disk.

If the system manager cannot determine the compatibility conditions, it will
display a warning message and the user will have the final decision.
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6.1.3 Font Antialiasing

The utility allows to set the font quality rendering options.

Double click on the Control Panel icon and select the desired rendering option.

Click OK to confirm.

The settings are automatically saved to the registry and no manual saving is required.

Font antialiasing settings @]

O No font smoothing
D Standard font smoathing

@ Clear Type

Figure 51:  Font Antialiasing

6.1.4 EMMC Usage

The utility provides useful information on the usage of the eMMC memory together with
an indication of its health status.

EMMC Usage %]

Session Tatal
Writes (MB) I6.96 |5.95
System uptime {davs) ID.D2 ID.UZ
Rate (B/s) 3465 3465
Estimated life {days)  [1830 1830

Figure 52: EMMC Usage

The information provided are divided per current session (since last power cycle) and in
total since the installation of the System Manager utilities.

The utility provides the following information.

Writes (MB)
Written data to the eMMC memory in MB.

System uptime (days)
Days since last power cycle

Rate (B/s)

Average writing speed in B/s calculated considering the amount of data written and the
uptime.

Estimated life (days)

Estimation of the memory life time calculated considering the maximum number of writes
supported by the physical device (information from the memory manufacturer) and the
rate of writes generated.
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6.1.5 Kiosk mode

The utility allows to enable the kiosk mode.

When enabled, the panel will start directly the HMI Runtime with related project without
showing the Windows CE Explorer.

Kinsk mode will hide Windows explorer

[ | Enablz kiosk mode

o Creake file for USE ko
temporarily diszble

klosk mode

Figure 53:  Kiosk mode

To enable kiosk mode, just open the utility and mark the “Enable kiosk mode” in the
check box.

At the moment you enable the kiosk mode, you can also create a file which allows tem-
porarily kiosk mode deactivation. The file is created using the “Create file” button. Plug
a USB stick into an USB port and store the file directly on the root directory of the USB
stick.

If the USB pen drive is plugged in, the file is automatically recognized and kiosk mode
will be disabled immediately until the next power cycle.

If you had forgotten to create the file at the moment the kiosk mode was enabled, you
can simply make it manually by yourself.

Create a text file named “SystemManager.xml”. Open it with any text editor and copy in,
the following text.

<?xml version="1.0“ encoding="utf-8“?>

<SystemManager>

<Commands>

<Command Type="RunProcess* FilePath="explorer.exe“ Arguments=
WaitCompletion="0“/>

</Commands>

</SystemManager>

Save the file and use it as explained before.

If Kiosk mode is enabled and the HMI Runtime is terminated, or simply closed
with the proper command, Explorer will not be started automatically and you
will apparently end up in a situation where the screen is frozen and not react-
ing.

To avoid this annoying condition it is enough to include the launch Explorer
command before the Runtime shutdown as shown in the figure below.
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T |
Command List = 2|
SEEEETE
System - Shut down Application
Edit... .
[ =X

=] Sereen | iScript | -ﬁUsars | %F{epon-ﬁedpe
B System | | Language | @ Hep | A Aam | & Eveni

Property Value

Action Launch Application
Command Line “Wiindows explorer exz
Working Folder

Timeowt 0

Figure 54: Launch Explorer from COMBIVIS connect HMI

6.1.6 Language settings
The utility provides fonts installation for the Chinese, Japanese and Korean languages.

Select support for exkended Forks

Mone w

Mone
Chinese
karean

Figure 55: Language settings

6.1.7 Scrollbar

The utility allows to change the size of the windows scrollbars. This is useful when cre-
ating applications with HMI because some of the standard controls get the scrollbar size

information from the operating system.

Scrollbar

Scrollbar size

() small {default, 19
() Mediom (30
O Large {50}

O Custom |1'5|

Figure 56: Configuring Scrollbar

From the window, just select the desired size of the scrollbars and confirm.
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6.1.8 System Reboot

The utility allows to reboot the system.

System Reboot

Figure 57:  System Reboot

6.1.9 Assign network settings via text file to the USB stick
You have the option of assigning the network settings by using a USB stick that contains
a file called IPConfig.csv.
The CSV file must be formatted as follows:
DHCP, IP address, subnet, gateway

Here are a few examples:

1

0,172.19.17.27

0,172.19.17.27, 255.255.255.0
0,172.19.17.27,255.255.255.0,172.19.16.1
1,172.19.17.27

The program looks for a CSV file called Ipconfig.csv, which is located in the same path
and starts as soon as the USB stick is inserted.
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7 Maintenance

7.1 Opening the C6 Smart

With a screwdriver slightly force the side cover as shown in the following figures taking
care not to damage it.

Figure 58: Opening the C6 Smart

Figure 59: Opening the C6 Smart

Carefully extract the cover.

Figure 60: Opening the C6 Smart
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Carefully extract the system from the chassis.

Figure 61: Opening the C6 Smart

Figure 62: QOpening the C6 Smart

7.2 Backup battery replacement

C6 SMART has a battery for storing settings during power off phases. For a stock tem-
perature of 25°C the life time of the battery is >10 years.

The user can replace the battery with a new one based on the same model (Lithium
CR2032 3V Coin).
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Figure 63: Battery area

4 DANGER Risk of explosion!

» Risk of explosion if the battery is replaced with an incorrect type.

Dispose of used batteries according to the instructions.

Figure 64: Battery details

»  Turn off the system and disconnect the power supply.
* Remove the battery from the battery holder.

Figure 65: Battery replacement
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* Replace it with one of the same model (Lithium CR2032 3V Coin).

Figure 66: Battery replacement

Figure 67: Battery replacement
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7.3 MicroSD replacement

C6 SMART has an internal micro SD Card connector to accommodate a MicroSD/SDHC
card slot V. 2.0 (push-push type).

1 | Slot for memory card
Figure 68: Slot for memory card

This card is not accessible from external.

»  See chapter Opening the C6 Smart to open the system properly.
»  Extract the Micro SD by pushing to release it from the holder.

Figure 69: Pushing memory card

70



KEB|
NOTICE Potential data loss !

» Do not remove the memory card while data is being accessed.

» Data on the memory card is lost if you attempt to remove it while C6
SMART is accessing its data.

*  Now the Micro SD is released and it is possible to remove it.

Figure 70: Remove memory card.
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8 Technical Specifications

8.1 System software characteristics

TECHNICAL SPECIFICATIONS

Integrated system software Operating System Microsoft Embedded Compact 7 (C7P)
HMI (only for quad|COMBIVIS HMI Runtime (BASIC, ADVANCED
core) versions)
Remote control COMBIVIS connect runtime
Control RTE KEB Real Time Extension
CONTROL RTE characteristics BASIC | PRO ADVANCED
COMBIVIS connect characteristics PRO
COMBIVIS HMI characteristics (only quad core) | BASIC | ADVANCED

Table 6: System software characteristics

8.2 Main features of PLC control

PLC Programming IEC61131-3, COMBIVIS studio 6
Supported protocols EtherCAT Master, MODBUS TCP Master, MODBUS
RTU Master
Retain variables Size 64KB RETAIN + 64KB PERSISTENT
management Automatic backup of the retain variables on MRAM
at every switch-off and/or power supply interruption.
Project Cycle time > 1ms, 8 ms recommended
CPU occupation max. 80 %
Variable exchanged with | max. recommended 1024
DIN-RAIL IPC
Datalogging interval Suggested > 1s
PRO functions yes
ADVANCED functions yes
Table 7: Main features of PLC control
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8.3 Mechanical characteristics

Case Type DIN-Rail mounting IPC
Material External plastic housing MAKROLON 2407
Mounting 35 mm DIN rail (top hat rail attachment, EN50022).
Protection IP20
Vibration / shock resist- | EN 60068-2-6, vibration
ance EN 60068-2-27, shock
Dimension Height 122 mm (same as C6 Remote |10 modules)
Width: 47.0 mm.
Depth: 124 mm weight: 420 g
Table 8: Mechanical characteristics

8.4 System hardware characteristics

Motherboard Model KEB C6 SMART
RTC Hardware with battery backup
CPU Processor ARM Cortex A9 - Freescale i.MX6 - 1 GHz (Dual Lite and
Quad Core Plus)
Memory bus 400 - 533 MHz
Graphic Controller GPU with integrated LCD controller
System memory Type / Size / Socket 1 or2 GB/ DDR3-800 / DDR3L-1066 Soldered
Serial interfaces Type 1 x RS232/422/485 (DB15M) adjustable via software (op-
tional).
Galvanic isolation yes
CAN Interface Type CAN 2.0B (up to 1Mbps) DB9M with signaling bi-color LED

and termination setting. The CAN bus can be used both as
master and slave (optional).

Galvanic isolation yes
Ethernet interface Type 1 x 10/100/1000 Mbps (RJ45) with Link/Activity LEDs 1 x
10/100Mbps (RJ45) with Link/Activity LEDs (Ethercat Mas-
ter Port)
E-bus port Type 1 E-bus (LVDS) port. The connector complies with C6 Re-
mote 10 module connector.
USB interfaces Type 2 x USB 2.0 (rear, TYPE-A, Host Port, single channel soft-
ware switch off).
Mass storage Internal / not remova- | eMMC:4 GB - 8 bit v. 4.4 compatible
ble
Internal access / re- | 8 GB SD/SDHC card - slot V. 2.0 (push-push type)
movable
Battery Type Coin (CR2032 3V) removable
Lifetime 3 years
Buttons, LEDs and | Reset button see chapter pushbuttons
keys
Table 9: Mechanical characteristics
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8.5 Electrical characteristics

Power supply Type Integrated on board, auto ranging

Input voltage 18...32 VDC with 3-pole connector

Power consumption C6 SMART 19 W/ 24V DC
C6 SMART CAN 20 W/ 24V DC
C6 SMART SERIAL 20 W/ 24V DC

Protection Reverse polarity protection, overvoltage, fuse soldered on
the board

Micro UPS 500ms of back up time after 7 years of life at an average
temperature of 45°C
First load: 6 minutes
Rearm time: 90 seconds

These devices are intended to be connected to a “Secondary Circuit Overvoltage Cat-

egory II”.

Table 10:  Electrical characteristics

8.6 Environmental characteristics

Temperature Operation 0°... +50°C

Storage -20° ... +60°C
Humidity Operation/Storage 5 to 95% (non-condensing)
Table 11:  Environmental characteristics

8.7 Warranty & approvals

CE Emission Conforms to EN 55022 Information technology equipment
— Radio disturbance characteristics - Limits and methods
of measurement.

Interference immunity Conforms to EN 55024 Information technology equipment
— Immunity characteristics.
Safety Conforms to EN 60950-1 — Information technology equip-

ment — Safety.

Table 12:  Warranty and approvals
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8.8 Battery technical data

Figure 71: Battery CR2032 detail

Model CR2032 MFR renata
Chemical System Li/ MnO2

Nominal Voltage 3V

Rated Capacity 225 mAh
Temperature range -30°C - +70°C

Self discharge at 23°C <1% / year

Table 13:  Battery technical data

Discharge performance at 23°C Discharge performance at 23°C
35 35
30 30
| —

25 25 \ \ \
= 20 = 20
% 6.81 k2 12 k2 % 27 k2 47 kQ 68.1 kQ
5 15 s 15
> >

1.0 1.0

05 05

0.0 00

0 200 400 600 800 1000 0 1000 2000 3000 4000 5000 8000
Time [h] Time [h]
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35 300
‘ 23C

3.0 E ~ \< 250
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§ 1 8 o0°C //
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Figure 72:  Battery performance
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8.9 Dimension drawings

124

i

Figure 73: C6 SMART side view
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Figure 74: C6 SMART front view
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8.10 Ports PINOUT

PIN Signal USB A
1 +5 Vce
2 USB Data -
3 USB Data +
4 GND

Table 14:  USBA

PIN Signal USB B
1 +5 Vce
2 USB Data -
3 USB Data +
4 GND

Table 15:  USBA

8.10.1 CAN X2
PIN Signal
1 -
2 CAN L
3 CAN_GND
4 -
5 CAN_SHLD
6 CAN_GND
7 CAN_H
8 -
9 CAN_V+
Table 16:  CAN
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8.10.2 DVI-D X4

PIN Signal PIN Signal

1 TMDS DATA 2- 16 HOT PLUG DETECT

2 TMDS DATA 2+ 17 TMDS DATA 0-

3 TMDS DATA 2/4 SHIELD 18 TMDS DATA 0+

4 NC 19 TMDS DATA0/5 SHIELD
5 NC 20 NC

6 DDC CLOCK 21 NC

7 DDC DATA 22 TMDS CLOCK SHIELD
8 NC 23 TMDS CLOCK +

9 TMDS DATA 0- 24 TMDS CLOCK -

10 TMDS DATA 1+

11 TMDS DATA 1/3 SHIELD C1 NC

12 NC C2 NC

13 NC C3 NC

14 +5V POWER C4 NC

15 GND C5 NC

Table 17:  DVI

8.11 Technical support & repairs

KEB offers complete after-sales technical support. The staff who deal with this handle
questions on the entire range of products skillfully, quickly, and efficiently.

You can phone our staff in the service department, and they will give you complete,
prompt advice on how to resolve your problems.

telephone: +49 (0)5263 401-0
fax: +49 (0) 5263 401-116
e-mail: combicontrol@keb.de
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9 Certification

9.1 Mark of conformity

EU DECLARATION OF CONFORMITY

Document No. / month.year: ce_ca_remv-C5-C6Smart-c_en.docx / 11.2022

Manufacturer: KEB Automation KG
Sldstralle 38
32683 BARNTRUP

Germany
Product type: Control type yyCBxxx — XXxx or
yyC6Bxx — xxxx or
yyCBGxXxX — XXXX
Control size yy =00
Voltage category 24V

The above given product is in accordance with the following directives of the European Union

Number: EMC : 2014/30/ EU

Text: Directive on the approximation of the laws of the Member States relating to
electromagnetic compatibility.

Number: Hazardous Substances: 2011/ 65/ EEC (incl. 2015/ 863/ EU )

Text: Directive on the approximation of the laws of the Member States relating on the
restriction of the use of certain hazardous substances in electrical and electronic
equipment.

Responsible:  KEB Automation KG
Siidstrale 38
32683 BARNTRUP

Place, date Barntrup, 19. October 2022

Issued by:
i. A. W. Hovestadt / Conformance Officer W. Wiele / Technical Manager

This declaration certifies the conformity with the named directives, but does not contain
any assurance of quality.

The safety instructions, described in the instruction manual are to be followed.

KEB Automation KG, ~ Sidstr. 38, D-32683 Barntrup  www.keb.de  E-Mail: info@keb.de Tel.: +49 5263 401-0 Fax: -116
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EU DECLARATION OF CONFORMITY

Annex 1
Document-No. / month.year:  ce_ca_remv-C5-C6Smart-d_en.docx / 11.2022

Product type: Control Series yyCBxxx — xxxx or
yyC6Bxx — xxxx or
yyCBGxx — XXXX
Size yy = 00
Voltage category 24 Vdc

The conformity of the above given product to the European Directive 2014/30/EU ( for electromagnetic
compatibility ) is given by complete approval / testing to the following European harmonized standards.
Base for the complete approval is the definition of a complete PDS ( power drive system ). For not
exceeding the required limits or minimum levels of immunity it is necessary to use the KEB defined filters
and observe the given wiring specifications. These will be delivered with every product as part 1 of the

documents.
EN - Standard Text
EN 61000 — 6 — 4 / 2020 Electromagnetic compatibility (EMC) — Part 6-4:
Generic Standard — Emission standard for industrial environment
EN 61000 — 6 — 2 /2019 Electromagnetic compatibility (EMC) — Part 6-2:

Generic Standard — Immunity standard for industrial environment

The conformity of the above given product to the European Directive 2011/65/EU incl. changes by
2015/863/EU ( for restrictions of the use for certain hazardous substances in electrical and electronic
equipment ) is given by qualification of components and manufacturing process within the ISO 9001 QM
system. The necessary information and declarations are documented and memorized.

EN 63000: 2018 Technical documentation for the assessment of electrical and electronic
products with respect to the restriction of hazardous substances

The above given product was developed, manufactured and tested within an internal quality
management system. This ISO 9001 QM system was approved by:

Notified body: TOV - CERT

Adress: Zertifizierungsstelle des RWTUV
Steubenstrasse 53
D - 45138 Essen

No. of approval 041 004 500

Dated: 20.10.1994

Valid until: December 2024

KEB Automation KG, ~ Stdstr. 38, D-32683 Barntrup  www.keb.de  E-Mail: info@keb.de Tel.: +49 5263 401-0  Fax: -116 Seite: 2 von 2
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9.2 TUV Certificate

UL Product iQ” ®
NRAQ.E479848 - Programmable Controllers

Programmable Controllers

See General Information for Programmable Controllers

KEB AUTOMATION KG E479848
SUEDSTRASSE 38
32683 BARNTRUP, GERMANY

Investigated to ANSI/UL 508

Front-Panel Mounting Display, for use on a flat surface of a type 1 and 4X INDOOR enclosure, Model(s) aaC6AF1-44xx Where
sizes of panel display. Where ?xx? can be 02 or 05 representing SW Configuration.

g

may be any character for different

aaC6AF1-45xx Where "a" may be any character for different sizes of panel display. Where ?xx? can be 02 or 05 representing SW Configuration.

Open type, Programmable controllers Model(s) 00C6CB1-0100, 00C6CB1-0200, 00C6CB1-0300, 00C6CB1-0400, 00C6CB1-0500, 00C6CB1-0600, 00C6CB1-0700,
00C6CB1-0800, 00C6CB1-0900, 00C6CB1-1000, 00C6CB1-1100, 00C6CB1-1200, 00C6CB1-1300, 00C6CB1-1400, 00C6CB1-1600, 00C6CB1-1700, 00C6CB1-1800,
00C6CB1-1900, 00C6CB1-2000, 00C6CB1-2100, 00C6CCT-0100, 00C6CCT-0200, 00C6CCT-0300, 00CECCT-0400, 00C6CCT-0500, 00C6CCT-0700, 00C6CCT-0800,
00C6CC1-0900, 00C6CCT-1000, 00C6CCT-1100, 00C6CCT-1200, 00C6CCT-1300, 00C6CCT-1400, 00C6CCT-1500, 00C6CCT-1600, 00C6CC1-1700, 00C6CCT-1800,
00C6CC1-1900, 00C6CE1-0100, 00C6CET-0200, 00C6CF1-0200, 00C6CH1T-0100, 00C6CI1-0100, 00C6HAT-XxxXX, 00CEHB1-XXXX

Programmable Controllers Model(s) 00C6CA1-0100 where xy may be 00,02,03,04,06,07,08,09 or 10.
00C6CF1-0100 where xy may be 00,02,03,04,06,07,08,09 or 10.
Programmable controllers Model(s) aaC6HA1-xxxx Where "a" may be any character for different sizes of panel display.

aaC6HB1-xxxx Where "a" may be any character for different sizes of panel display.

Investigated to UL 61010-1 and UL 61010-2-201

C ller, PAC Model(s) C6 Smart, xxC6GXX-XXXX

Investigated to UL 61010-1, 3rd Edition and UL 61010-2-201, 1st Edition

Front-Panel Mounting or Open type Industrial PC Model(s) 00C6HM1-xxxx Where "xxxx" is a 4 digit / letter combination for different software configurations.

00C6HN1-xxxx Where "xxxx" is a 4 digit / letter combination for different software configurations.

aaC6HM1-xxxx Where "a" may be any character for different sizes of panel display. Where "xxxx" is a 4 digit / letter combination for different software configurations.
aaC6HN1-xxxx Where "a" may be any character for different sizes of panel display. Where "xxxx" is a 4 digit / letter combination for different software configurations.
industrial PC Model(s) 00C6HL1-xxxx Where "xxxx" is a 4 digit / letter combination for different software configurations.

Industrial PC Model(s) 00C6HP1-xxxx Where "xxxx" is a 4 digit / letter combination for different software configurations.

00C6HQ1-xxxx Where "xxxx" is a 4 digit / letter combination for different software configurations.

g

Programmable controllers Model(s) aaC6JF1-110x Where "a" may be any character for different sizes of panel display. Where ?x? is any digit representing Customer ID.
aaC6JF1-111x Where "a" may be any character for different sizes of panel display. Where ?x? is any digit representing Customer ID.
aaC6JF1-112x Where "a" may be any character for different sizes of panel display. Where ?x? is any digit representing Customer ID.

Investigated to UL 61010-1, 3rd Edition and UL 61010-2-201, 2nd Edition

Pi C , "Multi Fieldbus Interface C6 Remote 1/0S" Model(s) 00C6CH1-0200, 00C6CH1-0300, 00C6CH1-0400, 00C6CH1-0500

Investigated to
Industrial PC Model(s) 00C6HC1-xxxx

Last Updated on 2020-03-11

Der Umstand, dass der Name oder das Produkt eines Unternehmens in dieser Datenbank aufgefiihrt ist, garantiert nicht, dass die Herstellung der jeweiligen Produkte dem
Follow-Up-Service von UL unterliegt. Nur Produkte mit UL-Zeichen gelten als zertifiziert und sind vom Follow-Up-Service von UL abgedeckt. Priifen Sie daher stets, ob ein
Produkt das UL-Zeichen tragt.

UL gestattet die Weiterverwendung der im Online-Zertifizierungsverzeichnis enthaltenen Materialien unter den folgenden Bedingungen: 1. Alle Anleitungen, Baugruppen,
Konstruktionen, Designs, Systeme und/oder Zertifizierungen (Dateien) miissen vollstandig und auf nicht irrefiihrende Weise ohne Manipulation der Daten (oder
Zeichnungen) dargestellt werden. 2. Bei Weiterverwendung von Materialien muss der Vermerk ,Aus dem Online-Zertifizierungsverzeichnis mit Genehmigung von UL
nachgedruckt” stets mit angegeben werden. Dariiber hinaus muss das nachgedruckte Material einen Urheberrechtsvermerk in folgendem Format enthalten: "© 2021 UL
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@ MORE KEB PARTNERS WORLDWIDE:

www.keb-automation.com/contact



https://www.keb.de/contact/contact-worldwide

Automation with Drive www.keb-automation.com

KEB Automation KG  Suedstrasse 38  D-32683 Barntrup  Tel. +49 5263 401-0  E-Mail: info@keb.de
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