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AUTOMATION WITH DRIVE

Drive means movement - controlled movement requires overview and technology - the complete system provides the
correct basis for high-performance, economics and efficiency.




KEB — A SUCCESS STORY

KEB - three letters. Initials. An initial start in 1972. Karl-Ernst Brinkmann
began his success story with six employees. Constantly growing, today
KEB is a medium-sized company employing with nearly 1500 people. And
we have remained owner-managed for two generations - a detail which
makes us proud.

Structured growth for over 45 years and strong ties to the region and eco-
nomic area of Ostwestfalen-Lippe (OWL): reliability creates confidence,
especially in our role as an employer. Long service records impressively
document close connections to the company, our suppliers, partners and
customers.

KEB develops mechanical and electronic solutions for modern drive and
automation systems. The current product portfolio, including a wide
range of control systems, results from the continuous refinement of tech-
nical innovations to reflect the needs and practical experiences of our
customers.

Today, KEB has branches and production plants at strategic locations
throughout Europe, North America and Asia, all connected with central-
ised data management, and identical engineering and design programs
for the development of hardware and software.

That is not the end of the story but only the beginning! We are well
positioned for the future.

KEB's broad orientation to the various sectors of mechanical engineer-
ing and plant construction gives us an accurate insight into the needs
and trends of the market. In the past, this was based mainly on drive
solutions but today KEB is an important global manufacturer of a wide
product range.

Inaddition, we have set ourselves the target of supplementing the portfolio
forautomation with powerful systems solutions. Development is based on
recognised technical standards, the core element of IPC technology with
rapid Ethernet communication via EtherCAT®. We draw our stimulus and
requirements for future-oriented, universal concepts and solutions from
direct contact with customers.

Today, creative engineers and technicians develop powerful software and
hardware, optimally prepared for the system and connected in a powerful
engineering tool.

Complex automation technologies require reliable partnerships. KEB has
the skills to find common, ideal solutions which achieve maximum flexi-
bility and economic efficiency. Our main focus is on meeting your needs,
from custom one-time custom projects to serial production

Our team of specialists are available to help.



CONTROL & AUTOMATION

Flexible and economic automation solutions allow maximum use of technological develop-

ments in wide areas of application. ? n

VISUALISATION, PLC, MOTION CONTROL, CNC, REMOTE MAINTENANCE
The KEB range offers extensive hardware solutions in combination with excellent software
functionalities, from display through to the motion profile.

KEB — SUCCESS FROM HISTORY

Foundation of KARL E. BRINKMANN GMBH (OMBIVERT 56 KEB SCHNEEBERG established

Development, production and sale of Production of our first Expansion of product range by internal
electro-magnetic clutches and brakes generation of converters development and production of gear motors




DRIVES

From frequency inverters to servo systems, dynamically connected in
real-time communication or classic analog/digital. Universally designed
for open and closed loop operation.

Optimum shaft performance for three-phase, synchronous, torque, linear
or spindle motors.

\ DYNAMICDRIVE CONTROLLER -
SOFTWARE / HARDWARE IN THE SYSTEM

Insingle-axis or multi-axis technology. When required, also optimised as
"_,.ﬁ“_i custor__.ner or application device.
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MOTORS & GEARS

Integral gear motors with flexible options - for three-phase asynchronous
or synchronous servo motors.

OPTIMUM ADAPTATION OF ROTATION SPEED TO TORQUE
- IN ALL INSTALLATION POSITIONS.

Modular system with a wide range of options for ideal adaptation of
machine requirements in the form of spur gears, flat gears, worm spur
gears, bevel spur gears and planet gears.

AUTOMOTIVE Sector COMBICONTROL C5 KEB DEVELOPS Karl E. Brinkmann GmbH
[

into a supplier of complete
automation solutions KEB Automation KG

Development and production of
controls and motion control

Electromagnetic switch clutches
for automotive technology




A success story for over 40 years

Technology-driven company with huge investment in research and innovation
Quality and durability are our passion

Competence is our product

Our solutions are based on standards

Open and communicative thanks to many interfaces and fieldbus systems
From touch to movement




SOLUTION

The perception of a change, Industry 4.0. With KEB's automation solution,
to be part of this change.

om the control level through to the drive tech-
, connectivity, communication and total flexibili-
ty thanks to the full'openness of the solution. Despite our wide product
range, our high level of integration and competence as a manufacturer in
all levels of the automation world is impressive.

KEB offers both retention and freedom in the implementation of author-
isation tasks. Support from people and intelligent functions created by
people. Because intelligence is not only predicting the future, but reacting
toitin advance.

This is supported by realtime designed control and Ethernet-based syn-
chronous fieldbus systems in conjunction with dynamic drive engineering
and impressive gear technology.
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CONTROL SYSTEM

DISPLAY TYPE PROTECTION CLASS
(apacitive touch, resistive touch IP66

4:3 Format: 5.7, 8.4, 10.4",12.1, 15", 17" (5:4), 19" (5:4) IP65

16:9 Format: 4.3", 7 (15:9),10.1%, 12.1“ (16:10), 15.6", 18.5", 21.5, 24" IP20

FORMAT LICENSES

Panel CE

Box cULus

Book Mount

DIN Rail

Arm Mount



EtherCAT-
CANopen

SOFTWARE OPERATING SYSTEM

Visualisation @ Windows Embedded Compact 7
Windows Embedded Standard 7P

Control / Motion Windows 10 loT Enterprise 2019 - LTSC

Remote maintenance @ Linux

Cloud

HARDWARE ARCHITECTURE FIELDBUS SYSTEM

SuperH RISC SH7269 Master Slave

ARM Cortex A8 - iMX5 EtherCAT® EtherCAT®, CANopen
ARM Cortex A9 - iMX6 CANopen  Profibus, Profinet

Intel ® Bay Trail - Celeron ® Powerlink, EtherNet/IP
Intel ® Skylake - Core i MODBUS, ...

n
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COMBIVIS studio 6 INTEGRATED DEVELOPMENT ENVIRONMENT

The intelligent automation suite from KEB combines an assistant-quided component selection, fieldbus configuration, drive parameterisation,
[EC61131-3 project generation and motion control.

Throughout the planning and layout phase, implementation of control sequences and multi-axis movement profiles, to start-up and fine tuning, the user
is supported by a tool developed by experienced application engineers. With a foundation built on libraries, devices and template databases, rapid and
simple solutions can be generated for a wide range of applications.



FREELY CONFIGURABLE TOOLBAR

COMBIVIS STUDIO 6

and system information

PROJECT ORGANISATION

and application planning

SYSTEM CONFIGURATION

FIELDBUS CONFIGURATION AND DIAGNOSIS

Drive parameterisation

Multi-channel oscilloscope

CROSS REFERENCE LIST

In KEB COMBIVIS studio 6, IEC61131-3 application development and drive
parameterisation are combined into an efficient engineering tool for indi-
vidual automation solutions.

The software allows easy access to programming to IEC 61131-3, and
thus lays the foundations for independent and future-oriented source
code with flexible choice of programming languages. Users benefit from
comfortable “SmartCoding” with tools for declaration, error diagnosis,
debugging and online data analysis.

Access to the KEB database also results in time-saving access to operating

instructions, technical drawings and datasheets for project production
and documentation.

14

With the KEB Utilities, we offer direct access to motion programming
for real-time compatible, synchronized action drives or even multi-axis
systems.

Integrated editors provide support for profile production in the sectors of
cam discs, electronic gears, angle synchronization and the integration of G
codes. KEB COMBIVIS studio 6 simplifies both simulation and visualisation
of movement processes in the office environment, together with start-up
and plant optimisation on-site.

Intuitive start-up assistants, digital 16-channel oscilloscope, tools for
data backup and recovery, and extensive expert tweaks for optimised fine
tuning of systems, complete the engineering software from the develop-
ment of automation to after-sales service.



INTEGRATED DEVELOPMENT ENVIRONMENT E .

OBJECT-ORIENTED PROGRAMMING

STANDARD IECLIBRARIES

APPLICATION LIBRARIES
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COMMISSIONING ASSISTANTS

EEEEEEER

MESSAGE WINDOW

@ HIGHLIGHTS

IEC61131-3 application development - Start-up and diagnosis assistant
Device and library database «  COMBIVIS studio HMI integration
Product configuration +  Document database




COMBIVIS studio 6

AUTOMATION WITH STANDARDS

_]] COMENTS studo & X
= B PLC (6 Compact I PROJADVANCED)
[P comeivis studia HMI project
= 8l L Logic
- [0 Application & oncpogram...
é CHC settings .ﬂ CHC settings...
Do BB COMBIVIS Scope...
@ CamCurvesiave [ comMBIVIS shudo HMI project. ..
f::* EE, Configuration...
® Dataserver ?*" s [ —
| ExternalFle ] ExternalFie...
@ cicbaivarableLst @ Globol Variabie List... T R
1] imagePodl () ImagePool... =
% symibol Configuration c [Py I e g
W Ponceriirs [ rEBPacameter st...
_J?m U Library Manager... #
% st & rou W
P2 ENUM_1L (ENUM) ] Textist..
@2 structured (STRUCT) 3 Unit conversion...
@ uriont &) visusization...
+0 Interfacel I
1 .‘.1 Languages .Q Apphcation gl
'g_] CantnisusFunctionChart (PRG) = [ fof——-f“f :
:ﬂ . an PR3) & OnCprogram... s
[ii] TstructanList (FRG) 2
] LaderLogepiagram (FRG) @ O stings...
[£) sequentaFuncionChart (PRE) ? Diats Server...
5] StructuredTest PRG) ¢ DU
=12 Types ] External File...
[E] Functiont (FUn) @ Global Varisble List. .
[E] myciess (8] @ Imsgeposl...
[£] pLC_PRG PRG) =, A
M) Lorary vanager @ Network Varisble Ust (Receiver)...
= (8 Tosk Configuraton @ Meetwork variable List (Sender)...
T $Eﬁ;:_r: PG T Perostent Variables, ..
= £ EthesCAT Master 8 ..
] EtherCAT Master EtherCAT_Task ] POU for imphcit checs...
= g ManTask {4 Recps Manager...
4] pLc_ms "8 symbol Configuration...
& Trace ] Textuist..
= () EtherCAT_Master (EtherCAT Master) afl Trace...
+ (i KEB_H5_SOU (<EB 6 _SingheDrivelinit_FRO_ADV) 3 Unitconverson...
= (7] EtherCAT_Master (EtherCAT Master)
[ mester_drive (xEB_SEK_generic (MOF))
[T dave_drive_1 (KEB_S6K_generic (MOP])
() dave_drive_2 (KEB_S5_generic (MDP))
= (] KEBIO_ETHERCAT Bus_Coupler (KES_Buscoupler (00.C6.CA1-0100))
4] ¥EB10 ETHERCAT_DO_16_SO0MA (KEB_DO'15 0.54 (00.C6.CBL-0500))
() rE81C_ETHERCAT_DI_32_1M5 (KEB_DI32 trvs {00.C6.C81-0200)
# (f] KEBIO_ETHERCAT_EXTENDER 2 PORTS [KEB_Extender 2 Port (00.06.CF1-0100))
+- (7] ¥E310_ETHERCAT Bus_Cuupler_1_1 (KEB_Buscougler (00.06.CA1-0100))
4 SoftMotion General Drive Pool
= B A master_drive (KES Device)
[ parameter kst
4 StartUp
= g9, siave _crive_L (KES Device)
@ Parameter st
# startp
= V8 save_drive_2 (EB Device)
[ Parameter kst
M Startp
= 2 covFe
E} Configuration
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COMBIVIS studio 6 was developed so that even complex tasks could be
programmed with ease. For example, simply right-clicking with the
mouse adds objects, selects object properties and changes their settings.
Using the software, users are able to work with standard development
environments without further investment. These environments include
the robust .NET framework.

Because KEB uses the same basic framework as Microsoft Visual Studio,
worldwide language support, a standardised user interface, data access
and Internet applications are already integrated. Working with the stand-
ardised languages of IEC 61131-3 clears the way for reusing previously
developed code in future projects.

Because PLC Open Motion Control is used as the motion design standard,
compatible devices which support clearly defined movement function
blocks can be used. This continuity creates the basis for programming
codes which are truly manufacturer-independent.The concept is flanked
by faster engineering due to shorter integration and the reuse of already
programmed codes.

INTEGRATED DEVELOPMENT ENVIRONMENT E .

Designed for industrial automation, COMBIVIS studio 6 offers everything
users need for programming control systems - including know-how
protection. Our software securely encrypts the project codes running on
the devices so that no one can read the process knowledge behind them
ata later date.

For efficient, time-saving engineering, again source code must be archived
in a way which allows later processing to re-use the original library and
compiler versions without time-consuming searching. For example,
when, during future maintenance and upgrades, a technician needs direct
access to the control system on site, the password-protected archive will
be directly available in the device memory.

The platform applies a user-friendly project navigator for this work, which
allows simple access to multiple devices and the definition of data
exchange between these. Directories for organizing all objects, user-
defined toolbars, keyboard shortcuts and standard Windows functions
such as Search and Replace, are just some examples of this user-friendly
development environment...

17




COMBIVIS studio 6

IEC61131-3: AUTOMATION WITH STANDARDS

PROGRAM POU_1
Main program FUNCTION BLOCK
Code with several inputs '
and one outputs, with Local variables TASK MANAGER
no memory
——— )y | /POU_T
2...
3.
4POU_xxx

FUNCTION
Code with several

inputs and one

outputs, with no memory

GVL
Global variable 1
list available in ;
all POU

18



IEC61131-3 EDITORS

The development level of COMBIVIS studio 6 offers flexible programming
possibilities, complete on-line and off-line functions, compilers and
components for configuration, visualisation and diagnosis. Thanks to user
feedback, all editors are designed practically for simple and time-saving
use. The KEB software uses the international standardised programming
languages of IEC 61131-3 as a basis:

Ladder Diagram (LD)

Function Block Diagram (FBD)
Instruction List (IL)

Continuous Function Chart (CFC)
Sequential Function Chart (SFC)
Structured Text (ST).

EY

HIGHLIGHTS

INTEGRATED DEVELOPMENT ENVIRONMENT E .

In both on-line and off-line mode, the code can be switched between
LD, FBD and IL at the press of a key - and is then converted automatically.
Functions, actions and methods are supported and can be programmed
in a different language from the higher-level program organisation unit
(POE). Function blocks and commands can be accessed directly or via drag
and drop from a toolbox.

In addition, COMBIVIS studio 6 offers intelligent input assistants, auto-
matic fill-in functions and expanded IntelliSense functionality. Context-
sensitive commands are available in development of the application by
right-clicking with the mouse or by automatic production of language
concepts. There are no POE limits within the platform - only the hardware
resources set the limits.

The six most common programming languages worldwide

Object-orientation at high language level
Extensive toolboxes and standard libraries
Modern Smartcoding functions




COMBIVIS studio 6

STRUCTURED TEXT (ST)

Thanks to the high-level language concept, Structured text (ST) of IEC  For example, if an IF code block must be produced, the editor auto-
61131-3 is mainly recommended for programming loops, state machines  matically adds the necessary END_ and includes the code place in the
and process sequences. If programmers are already familiar with languages  block, so that the next code line can be entered. If the programmer places
such as “C", “PASCAL" and “BASIC”, they quickly become familiar with ST the cursor on the IF keyword, the associated END_IF is automatically high-
because the editor offers functions already known from other high-level lighted which makes programming of long nested conditions much easier.
language tools. In addition, code blocks can be flipped open and closed by simply clicking

on the “-" or “+” symbols on the left next to the initial instruction.
1] StrecturedTest x -
- + ¥ PROGRAM Structured Tt ¥
Scope Harme Address Dats type Irtislization  Comanent  Anrdbites - |_D__
# VAR State INT
# VAR lowpassl KEB_LowPassFilter
# ¥AR  Analoginput REAL
# VAR Setvalue REaL
# VAR Facter REAL
# VAR Pl KEB_FID
=
CASE State OF
£*)
IF Init()=TRUE THEM
State:=10;
END_IF
lowpassl(
bEnable:=
rInputValue:= AnalogInput,
rFilterTima:= ,
bz
S/scale value
SatValue:= lowpassl.rQutputValue/ Factor;
Pidl(
bEnable: ,
rIn_value:= SetValue - ActualValue,
rTotal limit low:= MinLevel,
rTota 1_'_'_:||i1'__!1:g": := MaxLevel,
rout_value=> Actuator
Vi
END_CASE
ErrorHandling(); //handle errors
Structured Text (ST)

@ HIGHLIGHTS

+  Compact program code
«  Programming of loops, state machines, process sequences
- Alladvantages of a modern high-level language

20



INTEGRATED DEVELOPMENT ENVIRONMENT E .

INSTRUCTION LIST (IL)

The Instruction list (IL) in IEC 61131-3 is one of the best-known program-  This result is then written to the accumulator and can be stored in a vari-
ming languages because it has been used since the very beginning of  able via the ST command. The IL Editor supports all IEC 61131-3 operators,
automation. IL is a simple language based on an Accumulator-Load-Save irrespective of whether the processes have one or more inputs and outputs.
model. In each process, first via the LD command, a valueis loaded intothe  Asin the other standard languages, commands, negations, jumps and set/

accumulator and then the desired process is retrieved.

reset commands are available.

HIGHLIGHTS

+  Machine-level assembler language
+  Register commands and jumps
+  Retrofit applications

1] Instructionkist X -
P2 8 ¥ PROGRAM InstructionList B
Scope  Mame Address  Datatype Initiglization  Comment  Atributes -G
# VAR KED_LowPFassPilter_O KEB_LowPasshite
& VAR Analoginput REAL
& VAR Factor REAL =
CAL BEB_LowFassFilter O
#:= TRUE,
= Analeginput,
L FER LowPassFilter O.rOutputValus
DIV Factor
=T Actvalue
[ SetValue
f) Acthaloe
sT EER PID O.rIn_value
CAL KEB_PID O =
rEnable:= true, &
By coor
¥ Delets
[T irsert Metwork
[E  tnsert Metwork felow)
B Insert label
#4 Togge netwark comment state
rTotal _limit_high:= HaxWaluoe) s Insert 1L ine below
LD BEB_PID 0.rOut_walue B Cuvte e
5T Actuater
AL ErrorHandling()
Instruction list (IL)

21



COMBIVIS studio 6

FUNCTION BLOCK DIAGRAM (FBD)

The graphic editor of the Function block diagram language (FBD) is a
combination of a step-like Ladder diagram and a compact function block
diagram. If the user inserts a new element, the connecting lines are reated
automatically. The FBD toolbox also allows programming by drag-and-

drop.

Inputs can be defined or negated without additional function blocks for
rising or falling edges. Outputs support set, reset and jump configurations.
As in the LD editor, an activation input (IN/INO) can be added to the func-
tion block so that this is only executed if desired.

2] Funchonbiodiagram X
FROGRAM FunctienBlockDiagras

VAR
EEB_LowPassFilter_0: KEB_LowPassFilter:
AnalogInput: REAL;
Factor: REAL;
ActValue: REAL;

[ ErrorBasaling

& [+

ToclBem -
|| = Gomersd

[ Wetwnsi

i ban

W Bowwith EnEnG
e

+ Jump
T

- &)
G [ |

=
» TN
= o
& oy
& o
- Pous
0w il - ) mo s

[l ContimsusFuneieaChan

@ HIGHLIGHTS

+  Programming by drag-and-drop
«  (leargraphicdesign
- Compact function block depiction

Function block diagram (FBD)
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LADDER DIAGRAM (LD)

Also known as contact logic or relay logic, Ladder diagram (LD) shows the
code as electrical circuits. The easy-to-follow depiction of contacts and
relays makes LD popular with control system programmers in particular.
Boolean expressions are shown by the connection of relay contacts with
coils from the “Power Rail” on the left to the “Common Rail” on the right.

INTEGRATED DEVELOPMENT ENVIRONMENT E .

A function-rich toolbox divided into Boolean, mathematical and log-
ic operators, allows the programmer to use the KEB control system as
a standard PLC - but with the performance ability of a programmable
automation controller.

PROGRAN LadderLogeDagram

Aadrisi  Datihyps  Ietaknibon  Comment  Amibutel
B
B2
B
Bo0L
BooL
BOOL

—flAtamm

Scart -, e

w | TondBan

B | - Gemenal
" mewer
8

-0

E I Bou s PTG

- Aaigumest

+ lmp

g e

W I

- T mrann
B oty

= Beskran Operaton
I AND (2 Inputs)
A AR [ Inpeis)
B O3 Inpsts)
il R (3 ot
B MOR (2 gt

* iHath sperstors

* Qaher Opevaiors

= hmction Blocks.
o LEG
T

{) "=
- o8
| o
- c
-, o
= Ladbder ehemients
[ metwor
AF Contat
¥ NegEed contat

nl

IEaE!

"
-4

LR
‘¥ Faraiel negated contac
<% {od

o ol

o Eover el

;| TN

R TP

LR

K=

W MoE

# lamp

- Eenen

T Sranen

3~ Branch Rurtiind

2o %

HIGHLIGHTS

EY

«  Graphic, network-oriented
+  Boolean terminology and switch conditions
+  Perfect for /0 handling

Ladder diagram (LD)
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COMBIVIS studio 6

SEQUENTIAL FUNCTION CHART (SFC)

As a graphic language, Sequential function chart (SFC) in practice takes  Sequential function chart is used to define transitional conditions which
the form of a flow diagram. The tasks of a programming sequence are  must be resolved during the transition from one step to the next. Sev-
clearly broken down and shown as individual steps or blocks of program eral steps can be performed in parallel or in alternative branches. The
code. Defined actions are performed in the steps as long as the step is  programming language can be selected independently between step and
active within a program run-through. transition. KEB's SFC editor supports all instructions defined by the IEC
standard for programming steps in sub-programs and transitions.

] SequentiaFumctionChart X v || oo i
] #* X PROGEAM SequentialFunctionChart B||" ==
— Il D e
Scope Hame: Address  Databype  Imitialization  Com * | + Transmion
# VAR InRDOmE BOOL | a Actios
# VAR HomingDome BOOL i Iy Jump
#* VAR AstomodeActive BOGL [ Macre
# VAR ManualModeActive B 45 Branch
# VaR Hode DOne BOOL
# VER Start BODL -
F m '
=
Init
1
=I== InizDome
Moming
£] [x]
o= Bomi ngDane
Sele
AutcHods Hanualiode 50 Boar:
P Fulae
B Fan

DelayedScop

Sequential function chart (SFC)

@ HIGHLIGHTS

+  Graphicstate machines
- Definition of steps and transitions
« Programming of source codes of subprograms possible in any language

24



INTEGRATED DEVELOPMENT ENVIRONMENT E .

CONTINUOUS FUNCTION CHART (CFC)

Continuous function chart (CFC) is primarily a different implementation  Thisisindicated by small green figuresin the top right-hand corner of each
of the Function block diagram (FBD). In comparison to other step-based  function block. The toolbox contains common tools such as comments,
editors, the CFC user can also program continuous connections, for  set/reset outputs, negation and jumps. In general, as a graphic language
example feedback loops. The connection between inputs, operators and  within IEC 61131-3, CFC lays the foundation for developers to depict their
outputs are not automatic but the result of individual programming.  code in the best visual form. Automatic instance recognition and connec-
The execution sequence can be adapted so that the user always retains  tions between preselected pins are also available.

complete control of the program.

1 [Init
2 Calculation
= KEE_LowPassFilter_0 'y
4 ErrorHandling KEB_LowPassFiler 0] D
TRUE bEnable rOutputValue
Analoginput tinputValue Faclor |
—rCycleTime
=trFilterTime
—{iPresetValue
KEE_PID_O o
=1 KEB_PID = n
SUB'Y  [TRUE _}penabie rOut_valve
in e n
P (| o
I =Tl o
4TD bl_limit_active—
—Total_gain bTotal_limit_active—
—{timCycletime
—{bReset_|
—{rl_limit_low
—{el_limit_high
ol it Jow
Max\alue rTotal_limit_high

Continuous function chart (CFC)

@ HIGHLIGHTS

+  Flexible graphic layout over entire drawing surface
«  (Cross connection and feedback options
«  Perfect for regulator structures and interlinked modules

25



COMBIVIS studio 6

SMART CODING

KEB's COMBIVIS studio 6 automation platform offers the programmer numerous assistance systems. For example, the input and auto-declaration assis-
tant shows the modules currently available and inserts these in compliance with the syntax. Thanks to functions such as auto-formatting, indentation,
automatic code completion and syntax highlighting, KEB shortens the engineering times and at the same time makes it easier for beginners to learn [EC
61131-3 programming.

Highlighting errors before compiling, with the display of tool tips for error correction, is particularly helpful here.

Input Assistant &

Textsearch | Categors

Varisbles & Mame Type Ovigin
Hodule Calls B, Ervartianding

Imptancy Colly * {} lobrithercmiib

Fencticn Blocks % |} KEE Base

Keywerds i 2

{} KEB_Comm_Chesnebiander
CoavergicaDpersion # {} kEB_Drive_Uity
U} KEB_Gateway_utity
# {) xEB_sMc_ummy
= 4} standend
® ) Bastable Fusction Blodes
¥ 2 Counter
* ) Missellanesis
= 2 Timer
K] ToF
) Tom
mw

= 1 Trigger -

#| Sructured view

o Ingert with arguments Iraert vath ramepace preflx
Documentstion:

FUHCTION_BLOCK TON

On-Delay timer, Q becomes TRUE, when PT ms elapsed, since EN had a rising dge, and remained TRUE, .. cds:ranges::
1IN: [TRUE FALSE] :FT: [0..255] :~PT_0LD: [0..255) :Q: [TRUE,FALSE] :ET: [0..4294067205]

IN |BOOL VAR_INPUT  starts timer with rising edge, resets timer with faling edge
FT TIME VAR_INFUT  time bo phss, before Q is set

[ =

Input assistant

HIGHLIGHTS

Input assistant with automatic declaration, completion and formatting

Static analysis

Syntax and error highlighting
Refactoring

Project comparison

26



INTEGRATED DEVELOPMENT ENVIRONMENT E .

e =2 Gateway 1 “
+o 2 vIsu 2
GVL_APP = 3| IF sStart THEN
ImagePool 4 W;EEVMPRG 0
m Library Manager s END IF -
=-[E] PLC_PRG (PRG) L | e
. l-?ﬂ ErmrHandhng | Messages - Totally 2 error(s), 0 warning(s), 0 message(s) -~ I
Zr:r::l:R:azr[r:irvseP:r:meter FR) Precompile ~ ||€3 2 error(s) | 0 warning(s) | €% 0 message(s) | >
SampleReadMultipleParameter (PRE Description Project Object
Sample\WriteDriveParameter (PRG) € C0189: ;' expected instead of 'END_IF' Sample_Gateway_CEHMILC+EtherCAT+FS PrecompileErrors [C6: PLC Logic: gateway_sample]
= Task Configuration € CO0046: Identifier ‘Start' not defined Sample_Gateway_CBHMILC+EtherCAT+FS PrecompileErrors [C6: PLC Logic: gateway_sample]

Error Highlighting

Via static analysis, the project can be checked for unused variables or duplicated memory access at any time. Refactoring makes it easier to change
object-related module names and update programming standards at a later date.

Refactoring @ =B

Rename "GYL_APF.Error’ to "Errord’,

=08 s B to access tl
=80 rcioge 2 f/Global applicacion variables and cc
= £ gateway_sample : VAR GLOBAL
[0 Gatewsy I i CycleTimeUs:ULINT; fiCycletim
@ on_are b ' CyeleTime: TIME; //Cyclatime
@ v _cammuay §
':I Imagerodl

StatusText :STRING:="Not

L tialized'y //Glebal status text
& KEB_VISU_Gatewnyfry
&) kEn_visu_Maste

@] KEB_VISU_Taskbar

Error2:BOOL; //Global error flag
5 Reset:BOOL; F/Global error reset

ResetOld:BOOL; //reset from last cycle (usage for edge detectig
] KEB_VISU_VisuSelscion 11| END VAR
- Library Eanager e o
- _i] PLC_PRG T
B} Errorttanding
[B) Precompilefrmm i

Refactoring
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DEBUGGING AND WATCHING

Programmable stop points allow step-by-step sequence analysis. The
Call stack shows the retrieval order of different program parts. Sequence
control allows the variable values for the runtime to be displayed simul-
taneously for each code line. If a variable is used in several program parts,
the cross reference list helps switch directly between all points of use and
also shows the access type, line number and declaration location.

In order for the programming developed in engineering to function
securely in practice, intensive test routines are necessary. The function
scope of COMBIVIS studio 6 includes, in parallel to user-friendly pro-
gramming tools, powerful tools for debugging and start-up. Even in
structurally sophisticated projects with a high number of subprograms
and variables, rapid diagnosis and error correction is possible thanks to
the debugging and watching function.

Prepaied vabst fox
4 fr/sample counter
Crc[@#i8]] := Coc[EiEON1;
Coc[giigg] := Cnc[ZEEEE;
CocfSiiE) := CoofEER+ :
] IF Cncfidii3] >= CncMaxInternfio00) THEW //Check limit
10 ValidfRDE]: =TRUE:
12 ELSIF Cnt[2£33)] « 0 THEW
13 setError (ErrID:=T KEE_SAMPLE ERROR.INVALID DATA[ 3 Bs
14 ELSE
15 ValidiRuE]:=FALSE;
Watch Window 16
17| EMD _IF
Flow Control
Cross Reference List
MName: bPowerDrives - W S I per)
POU Variable Access Type Scope  Address  Location Comment
GVL_STATUS bPowerDrives  Declaration  BOOL Global Line &
INIT_ENTRY bPowerDrives Write BOOL Global Line 1, Column 1
MOTION bPowerDrives Read BOOL Global Line 18, Column 1 (Impl)
MOTION bPowerDrives  Read BOOL  Global Line 93, Column 1 (Impl)
MOTIONMASTER bPowerDrives Read BOOL Global Network 1 f Operand ‘bPowerDrives’ (Impl)
READYTOSTART_ENTRY  bPowerDrives  Write BOOL  Global Line 1, Column 1
RESETERRORS_ACTIVE bPowerDrives  Write BOOL Global Line 4, Column 1
(ross reference list

HIGHLIGHTS
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Read, write and assign values on-line

Programmable stop points
Sequence control

Project comparison

(all stack

Cross reference list

Event logger

User-defined watching window

Binary, decimal and hexadecimal switching
Multichannel trends with trigger function
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The trace function is designed for further analysis of multichannel dia-
grams in a ring memory with cycle precision. This creates the basis for
comparing displayed nominal and actual values, or optimising run profiles
with simultaneous depiction of position, speed, acceleration and jump.

Arbitrary variable states can also be used as a trigger condition. Each
channel is scaled automatically or manually. The value tables can be
exported and imported for further processing or back-up.
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B ey e ) e g | ) rog s K|
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P b e i i [t it

Pl oI St il

e dlante Lakeady

Trace
O 3 @ | FaceptBod + Aceptsnge - |||
{Current Project) sample_FB_34.34.project (MACS\FUNCTIONBLOCK Template)
= I Device |8 F 0 pevice -
= 0l PLCLogic B PLC Logi |
= 3 sample €} sample s
[N] checkBounds [B] checkBounds
] CheckPointer (&] CheckPainter
@ s @ v
] Imageres 1] Imagersd
= [B) E£8_Enable (5] xEB_Enable
[ ResetOvtous [ ResetOutous
B setErrar 5% setErrar E
[ Work [y work
= [H) ®EB_Brecute ) xEB_Execute
(B Getinputs (5% Getinputs
[Fa ResetOutovs [y Resetontpus
[y setemmor [y setErrar
(W3 worke (B worke
il ubraryManager 0] ) uibrary Manager
5] mc_rec Bl ) me_prc
8] samplecrc 0 8] samplecre
] SampleFBD 0] 0] SampleFBD
= [ TaskConfiguraten [# Task Configuraten
& main_tagk & main_tasic
P2 T_KEB_SAMPLE_ERROR P2 T_KES_SAMPLE_ERROR
#2 T KEB SAMPLE STATE ## T KEB SAMPLE STATE r
Comparng ppbons: Ignore whitespace: OFF  [gnore comments: OFF  Ignore proper ties: OFF
Compare Statshcs: 0 additon(s) 0 deletion(s) 6 changs(s)

Project comparison
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SIMULATION

Early testing and error location, instead of only beginning code debugging  One of these is tailored for PLC logic in which variable values and source
on start-up in the customer’s system: because the real hardware is  code behaviour can be tested and validated. COMBIVIS studio 6 also offers
not usually available during programming, simulation tools are more ~ modern tools for simulation of the axis movement on the same PC on
important than ever. They create the basis for concentrating on the  which the IDE is located. So the programmer has the opportunity to test
performance of the machine during start-up, instead of on the reliability ~ not only the PLC logic but also the machine behaviour - even when the
of the software. COMBIVIS studio 6 therefore provides several simulators. ~ motor and communication system are not connected.
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ASSISTANTS

On-line and off-line assistants are a firm component of COMBIVIS studio
6 - above all to make the engineering easier and quicker. The Motor
configuration assistant for example allows access to the KEB motor
database, and databases of other manufacturers or programmers. Also
third party databases can easily be shared with other COMBIVIS studio 6
users. In addition, the programmers can produce complete process data
mapping configurations using the Process data start assistant.

INTEGRATED DEVELOPMENT ENVIRONMENT E .

A second example of an efficiency-improving assistant is the Anti-cogging
assistant, which was developed using KEB's full experience in the field
of movement guidance. The background: in many cases, because of the
internal structure and magnet alignment, cogging torque can occur in
permanent magnet motors which is transmitted to the control loop and
leads to instability or loss of precision. Using the Anti-cogging assistant,
the user can effectively eliminate cogging torque in permanent magnet
motors.
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COMBIVIS CONFIGURATOR

The COMBIVIS Configurator is a tool for simple modelling of KEB automation systems. Various
assistants and the intuitive graphic user interface ensure comfortable and rapid working. The
configuration produced can be used in various ways after completion. Firstly it can be integrated
1:1 into a technical documentation or the parts list for a bid. Secondly, COMBIVIS or COMBIVIS
studio projects can be generated from this. The configurator also simplifies access to the technical

data and documentation of all devices from the KEB world of drive and automation. PROJECT GENERATION
TECHNICAL DATA
R T P
6 £ F& (-
]
o : :c-v x:::_'-"“- e gueacrafin, | ik Opoosee. | Aceassarger
u, P R \

s Usiouchelgewmdufes | Gowmsduion  Gciass  Dpsces
G Inagpali

A B (= E

TIINE

o TehmicsDwmn | st gmacwtm, | G | Optoam | ASeamege

Dymamnic Line 0

Tl s ikrter e
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el el el R el e e

“WUE @0 & ATER = o

TOOLBOX

DESIGNER

DOCUMENTS

HIGHLIGHTS

Access to current product database

Intuitive assistant for product selection

Access to technical data and documentation

Display of all interfaces and connection components
Extensive export function for parts lists

Automated project generation

33



COMBIVIS studio 6

COMBIVIS STUDIO HMI: INTEGRATED VISUALISATION

With the aim of making professional visualisation as simple as possible, COMBIVIS studio HMI offers an extensive template library, powerful tools, and
rapid and direct access to the process variables of the associated controller. At the same time, complex projects call for the facility for parallel processing
of control and visualisation projects by several developers, beyond the limits of purely integrated solutions.

By linking visualisation and control projects, COMBIVIS studio 6 allows automated variable and driver exchange and parallel processing in our own SCADA
designer COMBIVIS studio HMI.

Datei Bearbeiten Ansicht Projekt Erstellen  Cnlne Debug Tools Fenster Konfigurater  Hilfe
BEEEB ERI&E » « s BEXIALGIBIR O %5 2 & &I
Navigator >4 x B2 Symbolkonfiguration x
CORMILC_3.5. 9. 1045TC456_Vi0 = Ansicht ~ | [¥¥ Erstellen | [2YEinstellungen ~ Tools ~
Eljg C6 (C6 HMI LC BASIC) - " . - : e
Gednderte Symbolkonfiguration wird mit dem ndchsten Download oder Online Change ibertragen
= Eill sps-Logik
= U CiaControlSample Symbole Zugriffsrechte Maximal  Attribut Typ
+ 2 Gateway =-F] Caonstants
-2 samples [7] # Compilerversion “# VERSION
-2 VISU [T # RuntimeVersion " VERSION
@ cv_per = GVL_aPP
ImagePool [C] # Automodevelocity El ARRAY [0..1, 0..1] OF REAL
) sibiotheksverwalter [C] # ControlDrive k] ARRAY [0..1] OF KEB_CIA402_DriveControl
#-[] Drivecontrolsps (FB) [l 4 ControlDrivel "y KEB_CIA402_DriveControl
[ motion (PRG) [ # CycleTime " TIME
+-[5] PLC_PRG (PRG) [] # CycleTimeUs ™ ULINT
"8 symbakonfiguration [l # Drive 4 ARRAY [0..GVL_APP.DRIVE_CNT] OF T_KEB_CIA402_DRIVE
£ @ Taskkonfiguration [7] # DriveMode " ARRAY [0..GVL_APP.DRIVE_CNT] OF INT
B 10DrUPS (oDrvPS) # Error £ £ BOOL
[ EtherCAT_Master (EtherCAT Master) # Reset £l £ BOOL
|Globaﬂ'exﬂ.ist [7] # Resetold £ BOOL
(& b # StatusText » “» STRING
i) Bibliotheksverwalter =[] [E] GvL_GATEWAY
H Frojektinformationen [C] # Channelhandler k] KebChannelHandler
B2 scope +-[][5] Gateway
=-[1 5] teConfig_Globals

e TTET P77 7 e

T T T O 7 o700

CONTROL HMI

HIGHLIGHTS

Automated driver and variable exchange

Parallel development of HMI and control projects
One HMI and multiple control sources
Higher-level archiving possibilities
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DOCUMENT DATABASE - ALWAYS UP-TO-DATE

Two clicks to documentation: The KEB document database gives the user a versatile and flexible knowledge database. Individually selected content
is then also available off-line, for example during start-up. The database furthermore informs users of program updates and new content which can be
updated automatically if required.

(2 Update. [E=S N =]
| Zage ruar aepichiens Updstes

Hame Irvsaogrt Werfugher Detah  Update

A i ¥ Deolosrrente
Anitungan [Deoteh] 1 gebadert [+ 14 57 W) - 4
Arleitungen [nsemational nglech 1U51 Inghech {381 1 re | entlernt, 1 gedncert (2825 MBI| =
COMENIEL & Bedemngrnistung 2 gebncders [+ 118 ME) - ‘
COMENS 8-Dokuments = =]
Fagy - 7
Kataloge |Dwstect] o= =]

[rr— - -

- ¥ Farsmetereschesiungen

KEB Paiberoitir Dicription [Fanorl) 1047 2017 7

EE Pacarneter Update [Pacslpdate.e=l] 18092017 ¢

st Documdntpton (RarsDocemensionl] | 15092017 7
KB Wizaed Descripton [Wizardsomi) mmanT ’
E tearten Schlalien

Simply right-clicking on a parameter immediately reveals the underlying detailed description. In addition all documents and files belonging to the
product can be listed.

De\um. Devce parameters Eaunnmu], mm|wam[ﬂnm_
Group-Parameter- Name Parameter wabue
= rurun parameter

" FUL: Exception state [

% ruli: waming bits - |i: Watch displayed parameters i

% ru03: warning state - Wokchssiechd pesmatens,  -FI0 The faults are coded according to e following table:
: i Tl . -width i E . . =
9 fu:; suoply un; s.r ] Column-width automatically 3 01 [ Pesh tesd Descrption 01
L] rLGs. set value dlsp»l'r N i3 Copy ContralsC 0 | noexcephon LTS Y D000
% rulG: ramp out diaplay : | I I
I Owercunrend delecion al the power circuil has Iiggen
" 'y i eitrols Shift s S400
& ruli: et frequency <|¥2] Copyfeendsd) | Comtrod-ShltC | - o5 shor circull, power module deleciive ™
@ rulB: act. valoe s Display group shortouts - Iutmmw vl on e control card
@ ru9: Bot. encoder speed = 4 | ERROR cvercument snsls | (8§ oot seling ol B (ontroler of the lrges (300
Create pararneter list from selection rriing charachernic )

% rull: act. soparent curnent

11 Crvervoltage i DC ink
& Full: Bt active current 2 Generate [EC 611313 Code i 5 | ERROR over potential {28 doceleration ramp oo wmall, braking resistor not | 3210
W rulZ: et meactive currest . Fand ShifteF1 1 i, DR IR Bala )
in docurmentation... . T T
% rull: peak appacent current -4 - 6§ ERROR wider Dol Uridireoltigs o DC ek G2
1. Step 2. Step

@ HIGHLIGHTS

«  Automatic online update

« Individual selection of off-line content
- Direct search function by parameter documents
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COMBIVIS 6: START-UP, DIAGNOSIS AND OPTIMISATION OF DRIVES

Version 6 of the well-known KEB parameterisation diagnosis tool COMBIVIS 6 offers new tools for easier start-up and optimisation of drives.

Assistants guide the user intuitively through the basic set-up of a drive. In expert view, extensive additional settings also create the basis for further fine
tuning, to adapt the drive more closely to the respective application. Assistants are available for:

.« Start-up + Drive control

+  Motor .« Safety

«  Encoders «  Fieldbus analysis

+  Encoderless requlated operation « (Cogging compensation

COMBIVIS 6 also contains a 16-channel oscilloscope, back-up functions for parameter back-up, and rapid online/off-line comparison.
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KEB CHANNEL HANDLER - MULTI-FIELDBUS GATEWAY

It's always good to understand each other. The KEB channel handler over-  For example, without additional hardware, the software converts Ether-
comes potential language barriers as the gateway provides the translation  net queries into fieldbus telegrams with the correct node address. This
between the Ethernet world and the various fieldbus telegrams. The idea  creates the basis for diagnosis or parameterisation. Also, modular IEC
is to be able to simply connect Ethernet-based controllers with fieldbus ~ 61131-3 components can be embedded in the PLC program in parallel to
devices - independent of fieldbus and topology. the application.

The KEB channel handler clears the way for routing through numerous  Because the parameter channel is generally used for the translation, the
network layers to allow comfortable access to all subscribers of an auto-  contact functions even during a synchronous process data communication
mation system. in multi-axis applications.

@ HIGHLIGHTS

Direct access to drive parameters by the network and fieldbus topology

Multi-fieldbus gateway for EtherCAT®, CAN open, HSP5, Ethernet, serial RS232 /RS458,
Profinet, Profibus, Interbus, Powerlink

Flexible software solution

Access even in synchronous operation

CANopen  EtperNet/IP
P//IR/|O/|F|| 1
B//U/s| EtherCAT.
EtherNet
TCP/IP
AN T
A
MODBUS “Giieion

Slave Fieldbus

— EthercAT~— M |

- —CANopen —
l — —DIN 66019-I —> =

COMBIVIS COMBIVIS
Communication Fieldbus Gateway
Notebook Control Master Fieldbus Drives
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COMBIVIS studio 6 SAFETY

To complete the automation concept, KEB offers a fully integrated safety solution based on the development environment CODESYS SAFETY in the
COMBIVIS studio 6 automation platform. This total solution allows freely programmable development for applications with safety standards IEC 61508
SIL3 and DIN EN ISO 13849-1 PLe.

To allow maximum flexibility, based on existing EtherCAT® topology and without additional wiring, KEB offers the safety protocol Fail Safe over EtherCAT®
(FSoE).

39



COMBIVIS studio 6 SAFETY

FUNCTIONAL SAFETY (FS)

Functional safety is one of the key topics of automation technology.  In general, functional safety must be taken into account in automation
As a result of the Machinery Directive and the Product liability law, the ~ from the control system, at KEB this has led to development of whole
machine and plant construction industry is facing a new situation. system solutions in which safety functions are extensively integrated.

One consequence is that safety plays a key role in all components of a
modern machine. In order to ensure that safety is not achieved at the cost
of handling, suitable operating concepts are required to ensure that safe
machines also remain competitive.

@ HIGHLIGHTS

Integrated modular safety concept
Safety over EtherCAT® (FSoE)

Cross communication between PLC and safety PLC
On-line monitoring of secure and insecure data
SIL3 to [EC 61508

PLe to DIN EN IS0 13849

SAFETY CONCEPT

(6 Control - EtherCAT® Master

61/0

(6 Safety PLC - FSoE Master
(6 Safety 1/0 - FSoE Slave
(6 Safety

—
EtherCAT:-

(6 IPC

Safety over

EtherCAT.
CODESYS Safety Programming in COMBIVIS studio 6
Drive Controller - EtherCAT®Slave —
COMBIVERT Fé ~FSoE Slave I
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KEB SAFETY SYSTEM FSoE: SAFETY OVER ETHERCAT

We have expanded the C6 I/0 module system. Thanks to safe inputs and  In parallel with the EtherCAT® development, a special protocol for func-
outputs, the KEB automation platform can now be used for motion control  tional safety has also been produced. The protocol and implementation
applications with sophisticated safety requirements. Another notable  of Safety over EtherCAT® (FSoF) are TUV-certified and comply with Safe-
point is that separate wiring of safety circuits is no longer required thanks ty Integrity Level 3 (SIL3) to IEC 61508. Safety over EtherCAT® has been
to the integrated safety 1/0s. Safe signals are transmitted together with  standardised internationally in IEC 61784-3-12 since 2010. Safety over
the standard signals to the C6 Safety control system in the EtherCAT®  EtherCAT® does not impose any restriction on transmission speed and
protocol. This integration is based on the TUV-certified safety protocol  cycle time, since EtherCAT® is used as a single-channel communication
FSoE (Fail Safe over EtherCAT®). The KEB Safety System fulfills SIL 3 of IEC  medium. The transport medium is regarded as the “Black Channel” and
61508. not included in the safety consideration.

Safety over

EtherCAT.
FSoE MASTER SLAVE SLAVE
((]3 SLAVE SLAVE SLAVE SLAVE SLAVE SLAVE SLAVE

EtherCAT

EtherCAT.

EtherCAT

MASTER

oooooooooooo
oooooooooooo
Oooooo0ooo0ooo
oooooooooooo

€6 Coupler G61/0 G61/0 (6 Safety PLC (6 Safety /0 (6 Safety 1/0 (6 EXTENDER
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SAFETY PLC: CONTROL SYSTEM TECHNOLOGY WITH SAFETY 1/0: CREATES MORE POSSIBILITIES
INTEGRATED SAFETY

Thanks to the flexible software architecture in which safety functions  With the Safety I/0 modules, KEB lays the foundations for extending the
are an integral part of the user software, different safety functions can  safety chain and integrating more tasks in the automation environment.
be freely programmed in the Safety PLC of KEB using the standardised
languages of IEC 61131-3 (Codesys). The architecture of the Safety PLC ~ Modular terminal systems as inputs and outputs form the interfaces for
is prepared for certification to the highest safety standards (SIL 3 to IEC  signals or process parameters. Within the FSoE safety protocol, a Safety
61508, PLe to DIN EN ISO 13849). I/0 module is now available which integrates safety chain tasks in the
existing modular top-hat rail terminal system.
By design, the safety controller is adapted to the real-time environment
of EtherCAT® and can be expanded universally in conjunction with KEB's  Safety I/0s fulfill SIL 3 to DIN EN IS0 61508, or Performance Level e (PLe) of
modular 1/0 system. The decentralised structure is designed for direct ~ DIN ENISO 13849. In combination with the Safety PLC, the module can be
installation in machines and plants without additional wiring complexity-  used for the following safety functions:
and at the same time with little space requirement and rapid installation.
4 x emergency off switch
For the user, the Safety PLC meets all the conditions for implementing 4 x contact emitter
a safety concept without further certification expense. This includes the 2 xlight grid
possibility of equipping existing plants with modern safety functionsin 2 x one-hand operation
ashort time. 2 xindependent output functions

- ..
- ..
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STANDARD PROGRAMMING WITH CODESYS SAFETY

The (6 Safety PLC is programmed with a certified plug-in which is fully ~ The software also offers additional functions for securing the safety
integrated in the KEB COMBIVIS studio 6 development environment. The  function. These include change tracking, safe signal flow, safe versioning
safety controller constitutes a sub-node of the standard controller. (pinning), separation of safe mode and debug mode.

This includes the application, task and global variable lists, POEs and ~ Developers can use an extensive library in CODESYS Safety. Prepared
logic I/0s. The entire system is programmed with the FBD Safety Editorin  function modules make work easier and engineering faster - and hence

[EC61131-3 and certified modules to PLC Open Safety. more economic.
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Safety-Editor

HIGHLIGHTS

Integrated Safety-FBD Editor for programming

Library for internal Safety Software modules such as emergency off, protected door monitoring, two-hand control etc.
Configurator for Safety over EtherCAT® (FSoE)

Data exchange with standard control

Safe Download function with automated diverse compilate checking
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COMBIVIS studio 6 SAFETY

EDITOR FOR THE KEB DRIVE SAFETY MODULE

With the safety module editor, KEB offers users in the COMBIVIS 6 engi-
neering environment a tool for configuration and analysis of the safety
modules. The functions and values necessary for an application can be set
off-line in order to be transmitted to the module on completion in just a
few clicks. A useful feature for series applications or in service, is that the
parameter lists produced with the safety module editor can be called at
any time and transmitted again to further modules. A checksum ensures
that the data has been correctly received. The data access itself can be
freely configured and secured with password-dependent user rights.

Part of the COMBIVIS 6 development environment
Safe transfer of configuration data

Rapid parameter list download for series machine construction
Scalable user rights with six different password levels
Status and error messages:

- global status

- status of safety functions

- error status

- status of inputs and outputs

- current rotation speed

- current position

- system time and date

g Mode_1 HE single drive unit

Sichere Parametnienung | Status | Protokol

7] KEB Sicherheitsmodul [Node_1_HE6_single_drive_unit]

Berutrerverwaltung
Id Einhgneﬂi [ - Aullnggm] 5. Benutzerainstellungen

Eingeloggte Benutzer-10: b

Sicherheitsmadul Version: 1130 |7 Manuelle Auswahl | | & Online: 1.1.3.0

EingeloggterBenutzer-Level: 7: Volle Benutzerrechte

ParaMmEtargruppe: [*m =

--I [ __'__ Download ] | 1'=Up1nad

| [mEsport -]

Device Type:
Beschistung
Gesite-CRC:

Impontdatet -

Wert

Fitterzeiten der Sicherheitseings

Fiterzed der STO-Engange 0.100000

Fiterzet der SBC-Engange 0.100000

O:4 0080
0100000

Fiterzei der Funklion1-Einginge
Fiterzed der Funkiion2-Engangs

Fierzed der Rpple-Eingdnge 0.100000

T Ein

Testsignal-Pencdendauer 10000000

Testpulslange 0001000

Auswertung des. T figr gie STO-Eingange as

Auswertung des T fibr die SBC-Einginge

Auswertung des Testsignals fir de Funition1-Engangs aus

Auwertung des T Tir g Funkiion2-Eingange

STO Eir

Toleranzzet der STO-Eingénge [ 0.100000

Siatus der STO-Engange | dquivabent

SBC Eingangskonfiguration

Toderanzzek der SBC-Engdnge
Status der SBC-Engange

F Eir athon
Belegung der Funktion 1 -Engénge

% Online: 1.1.3.0

Toleranzzek der Funktioni-Emgange

|| [[{]oovnicad ] [ [f] uload

Status der Funition1-Eingange

F athon
Belegung der Funition2-Engangs
Teleranzzek cer FunkbonZ Engange
Status der FunkbonZ-Eingange

- Unmxport -]

Sichere Konfigurationsdaten exportieren

Sichere Konfigurationsdaten importieren

] Parameterliste fur Download erzeugen |

Safe parameterisation

Sichere Konfigurationsdaten aus Parameterliste importieren

Default-Werte laden I

£.100000

0.100000

0.100000

0.100000

0.100000

LALRE R AL

m

4
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

! é"!l Node_1_H6_single_drive_unit
’Sndwu'm"ePumlrnmg'] Status | protokol |

=l Sicherheitsmodul Status
Allg. Sicherhsitsstatus:
Fehlerstatus:

Geberdrehzahl:
Position (Umdrehungen):
HE& Istlagewert:

Letzter Fehler/Warnhinweis:

264706: Sicherheitsoperation freigegeben + Konfiguration Ok + Hochstarten des Sicherhei

¥ein Fehler
¥ein Fehler
0,3750 1/min
0.0

-1

| KEB Sicherheitsmodul [Node_1_H6_single_drive_unit] x

/O Status: Eingangskanal 1: 5TO.1 + Ripple.l + FUNC2.1
Eingangskanal 2: 5T0.2 + Ripple.2 + FUNC2.2
Ausgangskanal 1: VTRO.1 + VTRO.2 + Ripple Qut.1
Ausgangskanal 2: VTRU.1 + VTRU.2 + Ripple Qut.2
& Aktualisierungs Snstelungen
=| Steverkar ten Parameter
Name Online Wert
des1: safety type 2
ded2: safety software version  1.1.3.0
de43: safety software date 20150330
sb29: safety mod. status word  258: Mody| @ riode_1_He_snge_dme unt KEB Sicherhertsmadul [Hode_1_W6_single_drive_unit] -
[ Schere parametrenny [ ot | Provoal | .
Kategorier: | [7] GpFekier [ JF Scherheitefin. [ comeve Konfig. [ 4 Konfig. Febler [7] i Gnschalten 7] @ Auaschatten | |2 Akcualisieren
tndex Cetais -
=l Sicherheitsmodul LED o oz 53671245 Fehler: +Cou 2 + ke Fehlersat fur den Funikton 2 Bngang ist sbgeisu
[ Blinken starten B-Iinkenstuppen], 1 0: Fehler 02.07.2015 07:40-07 | 894 Warmang: + Cpu 2 + 5TO Bngang gesetat. Das Runteriaden der neuen Kanifig
4L 4 2 0: Fehler 16.06. 2015 11:00: 10 | BS4: Warnung: + Cpu I + 5TO Engang gesetzt. Das Runteriaden der neuen Kanfig
=l Echtzait-Uhr 3 0: Fehler 15.06.2015 12:14:39 | SI6872321: Fehler: +Cpu 2 +Feher in der Konfiguraion des Sicherheitzmodus. [y
Diatum & 7 ait Sichathails modul 4 0 Fetier 12.06, 2015 1351:53 | 34 Warnung: + Cpu 2 + 5TO Bngang gesetat. Daa Runteraden der raen Kaeifig
i x 5 0: Fehler 11.06. 2015 14:47:13 | 5368712365 Fehler: + Cpu 2 + Fehlerzeit fur den STO Engang ist sbgelaufen. Der ¢
01.09.2015 08:39:12 & 3: Fehler 1106, 2015 142503 | SIAT2121: Fehier: +Cau 2 +Fehier in der Konfguralion des Scherheitimodub. 04
[Da‘mm&Zeith:arbeiten ‘:-'_] 7 0: Fehier 06.02.2015 16:40:35  KI68TZI21: Fehber: 4+ Con 2 + Fehler in der Konfiguration des Scherheitemoduls, 3
8 0: Fehler 06.02. 2015 185:47: 22 | 536872321: Fehller: +Cou 2 + Fehler in der Konfigurabion des Sicherheitsmoduls. Di
9 | Fetver 06.02.2015 16:46-21 | SMATIEDL: Fehler: + Cou 2 + Feher in der Konfiguration des Sicherheitsmodus. 03
Status of safety module 10 0: Fehier 06.02.2015 15:24:27 | 868 Warmang: + Cpu 2 + Dee Gevibe Senennusmmes it richi in Ordrung, i neue *
1 0: Fehler 06,02, 2015 11:55:25 | 832 Warmung: + Cpu 2 + Runteriaden der neuen Kenfigura bonsdaten fehigeschiag
12 0: Fehler 01022015 15:04 26 | B4 Warmung: + Cpu 2 + 5T0 Eingang gesetrt. Das Bunterladen der neuen Konfig
13 0: Fetter I7.00.2015 16:36:37 | 894 Warmung: + Cou 2 + 5TO Bngang gesett. Das Runterladen der neuen Kanfig
4 0: Fehler 0601, 2015 13:36:35 | 53687 1265: Fehler: + Cou 2 + Fehlerzeit fir den STO Eingang ist abgelaufen. Der £
15 0: Fehler 06,00 2015 11:43-54 | S3EP093%: Fehler: + Cou 2 + Fehlernait fur den Biople Bingans ist sbgelaufen. Des
16 0: Fetier 06.00.2015 11:39:35 | 1715 Warrung: + Cpu 2 + Fehler i extermemn Daterupexhe. En Bushehier made
7 0: Fehler 06,00 2015 1133535 | W07 MEME: Kritscher Fehler: + Cpu 7 + Fehler im Sicherheitsasgang 1. Der gese
i1} 0: Fehler 060012015 1121711 | 171% Warmung: + Cpu 2 + Fehler im externen Datsrspescher. En Busfehler wurde
19 0; Fetier 06,00 2015 11:17:11 | 107TMEN6E: Kiitscher Fehler: + Cpu 2 + Fehler im Sxherhasitesgang 1. Der gese
1] 4: Lbennahmezeitpunkt der neven Kenfiguration | 02.07, 2015 07:40:31 | Berustzer D: 2
1 | 4 Oher it der neven KonSgur 15,06, 2015 1200738 | Benustzer-I0: 2
F 4 Dberriahvescestpunkt der reueen Konguration | 16.06. 2015 12:01:17 | Berastaer D: 2
3 4: Ubermakwme el punkt der neven KonSguration | 16.05, 2015 11:56:54 Berastzer 1D: 2
5 42 (benmahmezs tpunkt der neven KonSguration | 1606, 2015 11144 28 | Benutzer -10: 2
5 4 Oberrishwmeretpunkt der newen KonSguration | 16.06, 2015 11:37:07 Berasteer AD: 2
& 4 Ubernahmersipunkt der neven KonSgurabon | 1605, 2015 11:00=26 | Benutzer 0: 2
il .1'.L-..... it der neven Kon' 16.06.2015 10:58-47 | Berwtzer-iD: 2
Safety module protocol

HIGHLIGHTS

Part of COMBIVIS 6

Safe transfer of configuration data
Setting for series cases by parameter list download
User rights with six different password levels
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CONTROL RUNTIME FUNCTIONALITY

CONTROL Basis for PLC and motion control functionality. ﬂ PRO Professional function scope for the KEB automation
: This symbol is placed by the hardware available. platform (cam discs, electronic gears, angle synchronization).

B BASIC Basic function scope for the KEB automation platform m ADVANCED Advanced function scope for the KEB automation
(IEC61131-3 Standard and KEB Basic libraries). platform (CNC functionality, G-Code, prepared movements).
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CONTROL RUNTIME

BASIC FUNCTIONALITY
B)
The entry-level product for the KEB range of control systems is CONTROL KEB_TappetGenerator
Runtime Basic. Even at the basic level, the real-time program core guaran- —bEnable boutput -
tees the deterministic behaviour with a jitter in the ps range. This clears —rActPosition bError f=
the way for true multitasking without program-induced restrictions. —rstartpoint sErrortext |-
—rEndpoint rPretriggerOffset
Deterministic communication channels such as EtherCAT® or CANopen —timoutonTime
today offer the possibility of using decentralised drive hardware simulta- —rPositionPeriod
neously as remote 1/0 points. Also, digital cam switchgear can be achieved —timCycletime
via the incremental encoder positions, without additional hardware. —|{timPretriggerTime
=rvelocity

KEB's basic solution is generally suitable for movement controllers in
which the tasks are divided over controller and drives.

HIGHLIGHTS

- Editors, functions and libraries are already fully available, right from the basic version

+  Function modules for movement and control of drives shorten the engineering
- Standard equipment: versatile communication facilities from control to field level

S0

(6 HMILC

EtherCAT

S6 Servo Drive G6 Inverter
Encoder
PM Motor AC Gear Motor
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More comfort is provided by simple function block interfaces with which
the desired movements of the KEB drives can be programmed more eas-
ily. Both movements and administrative tasks can be operated with one
module. These program function blocks can be executed in cyclic or acyclic
communication mode, since the motion profiles are produced within the
KEB drives. Because of the continuity within the KEB engineering soft-
ware, the axis data is available throughout a project.

I 17 11

1

+  Point-to-point positioning ]
+  Rotation speed control =)
+  Rotation speed and torque control in encoderless operation with -

ASCL (*) and SCL (**) —
« Motor control with feedback -

ke_hud:civectrl_-f:ia

KEB_CH_REF
ProcessData REF
KEB_Drive REF
iTargetNode
dwIncrementsRot
rRatio

rUnits

bEnable
bEnableVoltage
bEnableQuickStop
bReset

DriveMode
bStartMode
rMaxVelocity
rVelocityProportion
Direction
rPosition

bInitDone
Drivestate

bBError

iErrorID
bDriveError
ibrivesStatusID
RequestedDriveMode
ActualDriveMode
rActVelocity
rActPosition
bQuickStopActive
bLimitActive
bBEussSynchronfActive
bHomingDone
bFositionReached
bvelocityReached
bModeDone

1L

1

L1 1

KEB CIA402 DriveControl

DriveRef

Enable

SwitchOn
EnableVaoltage
NoQuickStop
EnableOperation
FaultReset

Mode

Halt
NewSetPoint
RelativeMode
StartHoming
HomingMethod
TargetPosition
TargetPositionsSync
TargetVelocity
ProfileVelocity
EndVelocity

FbError

FbErrorlID
DriveError
ActualsState
ActualMode
RequestedMode
ModeActive
VelocityActualValue
PositionActualValue
InternalLimitActive
TargetValueIgnored
FollowingError
SynchActive
TargetReached
SetPointAckn
HomingError
HomingDone
HomingsState

*

** KEB-specific drive functions for requlated operation of PM motors without encoder feedback.

KEB-specific drive functions for requlated operation of three-phase motors without encoder feedback.
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CONTROL RUNTIME

BASIC FUNCTIONALITY

Libraries, communication drivers and all fundamental features of COMBIVIS studio 6 are already available in the BASIClevel. Because communication with
other systems is still one of the decisive topics in automation, the KEB control system is designed to be open and flexible in all directions from Ethernet
communication to the established fieldbus.

KEB supports users in programming with tools and prepared function modules - for basic functions in the same way as for sophisticated applications.

Complex PID regulators «  FTPand web servers
Ramp generators «  Temperature regulators
Drive functions «  File handling

KEB CONTROL TECHNOLOGY SPEAKS DIRECTLY TO THE FOLLOWING FIELDBUS PROTOCOLS:

m—h ETHERNETEE =0 =11
EtherCAT CANopen POWERLIN
P//R/|O//F|/| I
EtherNet/IP ===\ s
KEB-HSP 5/
DIN 66019-11

PIRIOIF] I B
NJE]T

EtherNet MODBUS

TCP/IP
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KEB_DW5_DOWNLOAD KEB_PID

HKEB_CH_REF bhone f— =|bEnable rout_value —-
—bEnable bDelayhctive - —rin wvalue TP
—sFilaName iErrorID|~ —rKE‘- rif
—iTargetNode dwline - —rTl D=

SError |- —{zTD bI_limit activel|-

whddress — —rTotal gain bTotal limit active|-
wHode |- —timCycletime
_dder- —|bReset I
EhE L —rI limit low
—rI_limit high
—rTotal limit_low
KEB_SMTP_SEND MIME rTotal limit high

—bEnable bDone — = "
—bReset bError|-
—{sGateway uFileBytesLeft |-
—=5endTo sSarverResponse -
—{=sSendFrom diResult |-
—sSubject
—{pMessage
—{diMes=zagesize
—sFilePath
—sFilename




PRO FUNCTIONALITY

(WP

As an extended solution, CONTROL Runtime PRO is also based on the
programming standards IEC 61131-3 and PLC Open. The controllers and
their interfaces to the drive requlators work with open, manufacturer-
independent commands which correspond to the definitions of the PLC
Open user organisation. The result is maximum flexibility in the choice of
devices and code portability even if different manufacturer platforms are
used on the controller side.

EY

HIGHLIGHTS

Motion control in real-time

Adaptation of the movement task on the fly
Simple conversion into application units
Axis control libraries create order

C6 HMI

©&)

Ethernet

CONTROL RUNTIME

In the PRO solutions, the system transfers the movement profiles of all
axes via the deterministic communication bus. In this way the number of
possible profiles is unlimited and the profile itself can be changed in one
movement cycle with a short reaction time. KEB offers an efficient solution
for current and future machine developments.

PM Motor
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Beyond the basic level, CONTROL Runtime PRO offers additional libraries and graphic tools for the implementation of complex mechanical movement
functions. What the tools produce is managed within the PLC program. So the setup of a machine can be changed very easily on a product change by
recipe management.

Consequently, the time required for unproductive changeover is reduced. Another detail of the PRO Version: with the Abstract Drive Interface, KEB
provides technology which can control various hardware types (drives, axes, hydraulics) in a project in one and the same way.

Softtiotion Antrieb: Basisparametes | SofiMobion Antrieb: Skakeren/Mapping | SoftMation Anirieb Inbetriebnahme | ¥ SM_Brive_ Etherc
Achsentyp und -begrenzungen Geschwindghesitsr ampentyp
[ Virtueller Madus = o - @ Trapezoid
L (] Aktiviert Negativ [u]: 0.0 3
) Module Sin
@ Begrenzt Positiv [ul: 1009.0 Quadratisch
Software Fehlerreaktion Quadratisch (geglattet)
[¥] Abbremsen Verzigerung [u/e2): 1.0
Mae Digtanz [u: 10
Begrenzungen fir ONC (SMC_Controlaxissy™) Schleppfehleribarwadwing
Geschwindigket  Beschleunigung  Verzégerung et Bieben e
[w/s]: [wfs2]: [ufs?]: cchlepple :
epprehler
1e3 les les ar ot [u] 10

Axis configuration
[ Sofonan Drve: Basc: | SoftMonon Drve: Scagappng | Softioton Drve: Posion Contrl Loog |5 Drive, PosContra: 1O Mappng
position control loop
fActPosition
bitwidth: (2 =]
Kp 1.5
fatPosition {®)
(application) fSexvelacity
{controller output)
fSetvelocity
scaling of velodity output
j factPosition and velocty output have opposite direcions
velacity: minimum fast slow 810 slow fast madmim
Application [tufs] -50.0 0.0 50.0
output value; -1628000 ] 16X 7FFF

Configuration of external actuators

| SofttMotion Antrieb: Basisparameter | Softiotion Antrieb: Skalieren/Mapping | Softotion Antrieb: Inbetriebnal
Skalierung

("] Richtung umkehren

4096 Inkremente <=> Motorumdrehungen 1
10 Motorumdrehungen <=> Getriebeausgangsumdrehungen 1
1 Getriebeausgangsumdrehungen <= > Einheiten in Applikation 500

Axis scaling
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CONTROL RUNTIME

PRO FUNCTIONALITY
DRIVE LIBRARIES
KEB SingleAxisControl
In automation, libraries serve the purpose of storing content so that it can —InverterEnable AxisState |-
be used again in a similar way for other projects, with very little to zero —|Reset RequestedaAxisMode |
adaptation cost. The library areas of COMBIVIS studio 6 are therefore de- —AxisMode ActualAxzisMode [
signed so that drives can be integrated more quickly or movement profiles —start HomeDone |
programmed more efficiently. —Position Powered |
—Velocity Done -
The KEB Axis Utility library thus constitutes a proven means for greatly Apiraction Aetive
reducing project development time. The axis control solutions range from Jacceleration Stopped
simple speed or positioning modes to complex synchronised movement Jdpacaieration InverterError
tasks, such as cam discs, electronic gears or angle synchronisation. Haris InverterErrorID b
FBError -

Thanks to the combination of languages of IEC 61131-3 and integrated
input aids, programmers can simply add an axis, select the movement
behaviour and monitor the axis status - all with one function block.

FERErrorlID |
ActPosition |-
ActVelocity

KEB GearAxisControl

—InverterEnable Axisstate |-
— Raset RequestedAixisMode -
—AxisMcde ActualhAxisMode -
—5tart HomeDone
—Position Powered -
—Velocity Done -
—|Direction Active |-
—Acceleration Stopped
—Deceleration InverterError
—RaticNumerator InverterExrrorliD |-
—RaticDenominator FBError =
Q —Master FBErrorID|

Q —Axis ActPosition |
Q’©© ActVelocity

KEB PhasingAxisControl

s InverterEnable AxisState |-
—{Reset RecquestedAxisMode —
—AxisMode ActualAxisMode |-
—Start HomeDone -
< Position Powered |-

—Velocity Done =
—Direction Active |-
—Acceleration Stopped
—Deceleration InverterError |-
— PhaseShift InverterErrorliD -
—Master FBError [~

OQ a —Axis FBErrorliD |

o $E
ActPosition |-
O ActVelocity |-
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KEBE_CamAxisControl
The graphic editor of COMBIVIS studio 6 gives users a powerful tool —|InverterEnable AxisState ——
with which they can produce and digitally manage cam profiles. System —|Reset RequestedhxisHode —
developers appreciate the layout options most. These extend from linear g R ActualAxisMode —
or spline interpolators to loss compensation for cam switchgear. S LIISIEENG o
—Positien Powered [~
. . . . — W 1 —
Cam profiles are stored in table form and can be changed in real-time via Ly L
. . —Direction Active -
the IEC function blocks. So developers can store many cam profiles directly !
. . . —Acceleration Stopped -
in the control system for retrieval at any time. 3 7
—Deceleration EndofProfile |-
= Periodic Tappets =
—MasterAbsclute SlaveStartPesition -
—|Slavehbsoclute InverterError |~
—MasterOffset InverterErrorID—
—SlaveCffset FBExrror -
—Masterscaling FEErrorlID |
—5laveScaling ActPosition -
—StartMode ActVelocity |-
—TappetHysteresis
ScamTable
H SMaster
Haxis
e R & - GBI BE B BEE
Bfe [3¢ few Eroject Cam Bk Qrioe Debug ool fiedow Fope el
Hanigatr = 8 KW g [ Tepeomelmeen (8] vEuScMan [ CAMMUDE (@ CAMRAE L [ CAMEMED N CAM_CUTTER | - x| |Froseies -8 %
B T e Tl ) | gy Py ey praeryeren ¥ Pitwr + | 95 Sortby « Bl Sort o «
= i]-:mr:mus.fWo—.mnm F— Propty Vabet
- Plllege x 1LBITIIETOT
- O_u-ﬁrm ”'i ¥ FEEETIHRATE A
.;C:: m_z v LR beb e PRI L
a G-\“:FIUHG_SW\- : :
& cu i = _ . 3 '
- o 3 5 & & o bk b ik b ih b ok ok b :ﬁ"fﬂ“_
B Ca_recramon o ¥ I
-1 P ety
2 G B Y 0
&) monios r 3 p( '\I / \\
- ViR [\
i o 2 : =7 ‘l\: Fy \'-\ | ]
g e O o e e e ] | et Beesee o e o0a
. el S A R T ' P
- p—— [T T TN T T T T T |
- & ! —_— e T ]
oD VY Otmeas ) | | I Ll o] =
= IR Pagm i f 1 —~ N Sulect
A vim_p1_maa ol ! i Y # s @ agapaet
&) visy_s2 pan 3 | 1
g E 3 i 3 4 3 o b ok A bbb ddhon]
& VISU_o4_Servies e £ 1 i o | I V| i
& visy 38 seel A
[ QRN 024
= @ Tesk Configunmon
@ eheta_Madse o
gcuumn i
wnu:lsu_nac e % i
= ) ViRl R -
i S — (1L : . | i
= % SoftMotion - - ik s : - : ol aab pubin ey
& rowsuon ettt ||oof— B4 6 TE Ttk o b o b h b b sk ok b b
= [ EharCaT stnpter (BrherCaTrnste)
i H" - E S X " L -
B nesess
Swrrent wieh (rabid])

Cam disc editor
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CONTROL RUNTIME

ADVANCED FUNCTIONALITY

WA

If CNC functions are required in an application, CONTROL Runtime AD- SMC_ReadNCFile

VANCED is used. This extension to the PRO solution contains CNC transfor- —|bExecute bDone ——

mation libraries and the C(NC language interpreter to DIN 66025 (G-code). -|sFileName bBusy —
—Hpvl bError

The CNC library contains function blocks in order to use internally stored g Lt i

NC files for the project, or load external NC files (ASCII/txt files). The g R
—fhefaultVel ncprodg —

combination of KEB control and ADVANCED functionality allows more
complex tasks to be processed, with over 30,000 ISO code process lines,
while simultaneously retaining the standard SPS flexibility. Predefined
graphics templates also allow the simulation of movements and entire

— fhefaulthccel

|

fhefaultDecel
fhaefaultVelFF

—fDefaultAccelFF
applications. —| fDefaultDecelFF
= b3DMode
In general, CONTROL Runtime ADVANCED has no fixed performance limits. —pstringBuffer

The limiting parameters therefore are only the computing performance of
the control system and the transmission speed of the bus system.

@ HIGHLIGHTS

(NC G-code to DIN66025
Higher function scope with low programming complexity
Numerous movement, safety functions and transformations included

i
@
(6 1PC —
EtherCAT
H6 Multi Axis (6 Remote |0

56



Powerful CNC coordinate transformations: The CNC program is translated into the true me-
chanical configuration in real-time for all points of the three-dimensional Cartesian axes.
For companies who want to integrate their own robot movement in the machine project, we
recommend the CNC Transformer library.

The advantage of seamless integration is the absence of a separate communication connec-
tion between robot control and IPC - which ultimately improves the machine performance
and synchronization.

With CONTROL Runtime ADVANCED, the motion behind a movement are less relevant for
writing the CNC program. Users can therefore concentrate more on developing the best over-
all mechanical and electronic solution for their application. The KEB solution supports the
following movement:

«  Five-axis transformation

«  Two- and three-dimensional gantry systems with functions for cutting, tool correction
and stationary axes

« Scara systems with two and three arms

«  Parallel systems as bipod and tripod with vertical or rotary axes

+ Robot movement with four and six axes

The five-axis transformation allows control of a kinematic consisting of the following ele-
ments: three linear XYZ spatial axes for positioning a toolhead freely in space, and two fur-
ther axes for rotating and tilting the tool head.

Transformation of an articulated arm robot with six rotary axes and degrees of freedom
(DoF). The three orientation axes of the robot arm intersect at a single point, the wrist centre
point.

2}
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CONTROL RUNTIME

ADVANCED FUNCTIONALITY

WA

INPUT OF EXTERNAL DATA = SAFETY FUNCTIONS
and files (TXT and DXF) = to prevent external faults
=
ReadNCFile - =
SWG_RosdNGIn - =
—bExpoute bDone — = Chack Lmits
| ‘MyGCodeFiecnf  |—sFilsName bBusy |~ Decader — =
e bError |- SMC_NCDecoder — = Checkive! =
—(pBufter EmarlD - l—ﬂ nepreg bbone— = SMC_CheckVelocities
= dwBufferSize bExecuteDecoder — —|bExecute BBy — § = bExBeuts bBusy
iDataulryal neprog ~{ b bEmor—~ = —|bAbam BEmar
Hmehulmﬂ ~{bAppend wErerlD -_Iz— poqCataln wErrorD
iDefaultDecsl —bStepSuppress pogDatalut = —{dAngheTcl pogDatalut
—{iDefaulivelFF — piStariPosition iSatus— =
—iDafultAccalFF sizeofBUF1) nSzeOutCuess iLineMumberDecoded — §
—{iDetauitDecel FF adrBUF1)  ——pbyBufferCutCueus GCodeText— =
—baDMede =
—pStingBufier =

CNCEDITOR

With the CNC Editor to DIN 66025, COMBIVIS studio 6 offers a 3D-motion
tool. With this, users can use movement profiles with trusted G-code
workpiece files, and also TXT, DXF and CAD files for controlling movement

profiles. The KEB software tool can treat the G-code path as part of the

compiled code, or process a buffered external file which can in turn be

edited in real time - a great advantage in longer processes.

58

Programming aids consist of a number of assistants for avoiding loops, for
calculation of round or smooth paths, working with polynomials of the 3rd
or 5th order, rotation speed limitation, 3D scaling, rotation and splitting.

The engineering approach of KEB makes the implementation of CNC tasks

as simple as possible while retaining high flexibility because the individual
modules can easily be exchanged.
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CONTROL RUNTIME

SIMPLIFIED CONFIGURATION OF ROBOT APPLICATIONS

KEB CONTROL Runtime ADVANCED enables the user to conveniently configure complex robot axis groups with an integrated editor. The user can select the
desired kinematics, parameterize and connect with the physical robot axes. The robot function is processed with standardized function blocks according
to PLCopen MotionControl Part 4.

MZ_GroupHalt

GroupMaving

C_GroupSiap

MC_Groupstep

GroupHoming g Deng, Y o
GroupDisabled [
MC_GroupDisable
' ME_UrgroupAllAxes

MEC_RemoveAxisFramGroup

WC_GreupEnable ME_Groupfeset

GroupStandby

ME_AgddxisToGroug MC_AddAsisToG oup
MC_RemoveAxsFromGroup MG _Remoeeixs FromGroup
MC_UngroupsilAxes =

With CNC the exact observance of the path with the given speed is in the foreground. It is assumed that the machine can follow these guidelines, so that
the resulting speeds, accelerations and moments are tolerated by the machine. For point-to-point (PTP) movements, path adherence is secondary. The
movements in the axis space are defined by waypoints. Between these points the movement is interpolated. The speed and acceleration limits of the
axes are taken into account.

For continuous path movements (CP), the kinematics follows a programmed path. In contrast to the (N, the speed, acceleration and jerk limits of the
axes are taken into account. Under these conditions, the path is traversed as soon as possible.

For PTP movements, the calculation of the movement takes only one cycle, so that movements can be planned or changed immediately. The calculation
of CP movements is more complex and usually requires more than one cycle.

DYNAMICTRACKING

The built-in tracking function allows movements to be programmed relative to a moving product coordinate system. The tracking ensures that the
movement of the product is automatically superimposed with the movement relative to the product. In simple cases, the product is on a conveyor belt or
rotary table and moves with it. But it is also possible that the product is moved by a second robot.
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« Integrated motion planning with coordinate values for robot positions in different coordinate systems

CONVENIENT PARAMETERIZATION OF AXIS GROUPS FOR PREDEFINED KINEMATICS IN A SEPARATE EDITOR

« Function library with program blocks according to PLCopen Motion Part 4, such as: Eg MC_GroupEnable / Disable / Reset / ReadError,
MC_MoveDirectAbsolute, MC_MoveDirectRelative, MC_GroupHalt, MC_GroupStop, MC_TrackConveyorBelt or MC_TrackRotaryTable
« Many supported kinematics with comfortable configuration, eg. Various portal robots (2/3/5 axes), bipod / tripod robots, scara

robots

« Additional tool kinematics

TRAFO.Kin_S5Axes
TRAFO.Kin_CAxis
TRAFO.Kin_CAxis_Tool
TRAFO.Kin_Tool
TRAFO.Kin_Wrist2
TRAFO.Kin_Gantry2
TRAFO.Kin_Gantry3
TRAFO.Kin_HGantry2
TRAFO.Kin_HGantry3
TRAFO.Kin_TGantry2
TRAFO.Kin_Bipod_Rotary
TRAFO.Kin_Tripod_Linear
TRAFO.Kin_Tripod_Rotary
TRAFO.Kin_Polar
TRAFO.Kin_Scara2_Z
TRAFO.Kin_Scara3_Z

TRAFO.Kin_4AxesPalletizer

TRAFO.Kin_ArticulatedRobot_6DOF

<MNone>

The coordinate system at the bottom of the robot is
the machine coordinate system. The Z axis points
vertically upwards, the X axis points “forward”, i.e. tha'
direction the robot arm points to if it is in zero
position. The coordinate system origin is the
intersection point of the joint axis 1 and the bottom
side of the robot. The picture aside shows the rotation
direction of the 4 axes. The black arrows run along
the joint axis. The direction of rotation is defined
according to the “right-hand rule™ If the thumb of the
right hand is along with the arrow, then the positive
direction of rotation is along with the slightly curved
fingers of the hand. For example, seen from the top,
the positive direction of rotation of axis 0 is
counterclockwise, axis 1 and axis 2 tilt forward.

[ Select ][ Cancel
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OVERVIEW LIBRARIES

APPLICATION
Energy Management Data Logger
GENERAL Peak power reduction User friendly event
via ActiveFrontEnd logging
P6V2 Extended 1SG CNCUTILITY
Enhanced utilities Enhanced CNC solutions
PXVILOYTONINI  Enhanced e-mobility ENERGY Basic utilities Yaw control with (NC Entry solution for CNC
control torquesharing machines
P6 Tools
Pitch drive tools
TOOLS
Hé_status collector SMC_UTILITY
Diagnostis for H6 Simple single and
Multiaxissystem multi axis control
DRIVE & RIO UTILITY Parameter List Handling DRIVE UTILITY SM3_basic SM3_CNC SM3_Robotics
MOTION Stepper control, Down/upload, file import/ (ia402 drive control, misc. drive Motion Control base DIN 66025 G-Code Group movements
10 helpers export of dws5 list tools (PID, Ramp, LowPass, and more function blocks reading and processing | according PLCopen part 4
oM
Gateway Utility
User friendly FBs to access
gateway functionalities
Din 66019 lecSlave Object Dictionairy Ethercat Masterltf Hsp5 Master Can Masterltf
Tep/ udp and serial access | Sdo access from User defined object Interface to nodes connected | Interface tonodescon- | Interface to nodes con-
ieccode dictionaries to ethercat master nected to HSP5 master | nected to CAN master
Channel Handler
Base for asynchronous
communication model
L3, Y B :):321Bafseltthf KEB
ase Interface for the
(oM Gateway
SYSTEM
PLCHardware UPS Handling
HARDWARE Embedded Hardware Peripherie Uninteruptable power
(lo, Switch, Led) supply status
SysMem SysCom SysSocket SysTime SysTask SysFile Cmplog
SYSTEM Memory Allocation Serial port handling Socket handling Realtime clock access | Taskinfo and handling Basic file access PLClog access




PML_UTILITY Temperature Control Servo Pump
PACKAGING Modular machine Pick & Place PLASTIC Heatzone control and Servo Pump control
handling with PACK ML Automatic Tuning
List Utility
Chained list handling Import/
export, sort. algorithm
File Handling
Reading and writing files
Standard Util Base Base Fast String Tools Base Logger
BASE IEC61131-3 standard FBs Bit/byte functions, converting routines, socket access, Fast string processing Basic text to file logger
Timer, trigger, counter converters, signals task information functions
J1939
Network services,
Parametergroup handling
Modbus RawCan Can Slave WebServer Email FTP
MISC COM Tep/ udp and serial CAN layer 2 Access (an open slave Self defined webserver with Sending mails from tftp server, ftp client
Master/ slave object dictionary access controller
EMBEDDED Realtime Ethernet FieldbusSlaves
oM Access to profinet, powerlink, Access to profibus, can,
ethercat, ethernet/Ip slave interface | interbus slave interface
SysDir CmpTraceMgr CmpSysEthernet CmpApp SysTypes SysTarget CmpErrors
Directory access PLCTrace Access Network access Application access Types for external libs Target Handling Target error codes
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KEB RAWCAN

APPLICATION:
The KEB_Raw(an Library allows an easy access to CAN Layer 2. This can be used for simple applications or for complex protocol developments.

APP DATA TRANSMIT RECEIVE APP DATA
o — . = s |
' g = ' g2
APPLICATION GROUP REQUIREMENTS
Application programming + j1939 license installed on runtime

Communication and data processing
CAN protocol development

@ HIGHLIGHTS

Direct links from CAN data to user data by the KEB_MappingManager
Automatic datatype detection
Simple function block design and usage
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APPLICATION:
The KEB_j1939 Library allows the user to communication via the SEA J1939 CAN protocol. The modular design of the software allows the user to
define what parameter groups shall be send or received by the j1939 stack.

PARAMETER GROUPS:
DM1, DM2, DM3, DM4, TD, PropA, PropB, CCVS, EECT, EEC2, ET1, IC1, CustomPg8Byte, CustomPgNByte

e s i

Register routine

v
| CAj1939

' Network services

“re-
1
A
\

=
=
=
=
o
—
[~
(=9
=<
oc
(58]
—
—_
=}
[='=
=
=
S
o

CAN
oG

- - = Automatic routing to correct network services

APPLICATION GROUP REQUIREMENTS

Application programming +  j1939 license installed on runtime
Communication and data processing

@ HIGHLIGHTS

Modular and extenable CA functionality +  Automatic detection of telegram size and the
DM1-4 with included error history function necessary network services CMDT/BAM
Transmit of up to 1785 Bytes in one parameter group
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KEB SMC_UTILITY

APPLICATION:
The KEB_SMC_Utility includes simple function block for the implementation of axis movement jobs. The axis control FB's get linked to the drive
hardware and allows access to all single or multi axis functions.

SINGLE AXIS MODES:
VELOCITY, POSITIONING_ABSOLUTE, POSITIONING_RELATIVE, SET_POSITION, HOMING

MULTI AXIS MODES:
PHASING, GEARING, CAMING

AxisControlMaster AxisControlSlave AxisControlSlave AxisControlSlave

ﬂ’ ------- - g Axis g Axis H>

L[ MoveRelative IL ----- - -----------------------
120 m/s Phasing Gearing Mode Caming
100 mm L 45° % Numerator 1 @_m Sl (amCurve

Denumerator 20

APPLICATION GROUP REQUIREMENTS

Application programming + Included in COMBIVIS studio 6

Motion design . ﬂ Control PRO

@ HIGHLIGHTS

Easy startup of single- and multi-axis applications
Low programming effort for complex movements jobs
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____sustorury . |KEB| _

APPLICATION:
Allows the user the creation of a doubly linked list. This can be used to handle complex data types or function blocks in form of a list.

The list includes functions like add, delete, search, compare or sort of list objects. It also offers the possibility to import or export the list into the file

system.
insert object
/ APPLICATION AN
/ OBJECT N
! \ remove object
| ! e N / N
APPLICATION >| APPLICATION X ™| APPLICATION APPLICATION X~ APPLICATION
OBJECT OBJECT OBJECT OBJECT OBJECT
- - <X <+ X—
APPLICATION GROUP REQUIREMENTS
Application programming + Included in COMBIVIS studio 6

Creation of databases . B Control BASIC

Simple and structured use of huge and complex data in any file
format

@ HIGHLIGHTS

Efficient sort algorithm «  Possibility of dynamic extension of the list
Datatype independent «  Import and export function
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KEB DRIVE_UTILITY

APPLICATION:

The KEB_Drive_Utility offers tools and function blocks for generell drive handling. Drives can be handled by the KEB_CIA402-Control-FB in all modes
defined inside the CIA 402. Additional FB's allow functions like torque sharing or angle synchronous movement. Also different controller, filter, parameter
download or Ramp FB's are part of the tools.

an s

PROFILE_POSITION (ia402 control Torquebalancer TorqueFollower

VELOCITY - . o L
PROFILE_VELOCIY AL
HOMING Mode [RVAIVEING

Y

CYCLIC_SYNCH_POSITION Veloi 120m/ *
CYCLIC_SYNCH_VELOCITY elocity ” ':] ns] orque
CYCLIC_SYNCH_TORQUE Position
APPLICATION GROUP REQUIREMENTS
BASIC drive handling regarding CIA 402 + Included in COMBIVIS studio 6
Flexible movement and controlling jobs . B Control BASIC

@ HIGHLIGHTS

Universal Cia402 drive handling
Huge drive toolbox
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___ KeGATEWAY yrury ______________|KEB| _

APPLICATION:

The KEB_Gateway_Utility manages all asynchronous communication for all possible communication interfaces of the PLC. It allows the user a direct
drive access with COMBIVIS and its startup wizards via the Ethernet port of the PLC. It also gives the possibility to tunnel the asynchronous commands
from one fieldbus into a sub fieldbus (e.g.: form ProfiNet into Ethercat).

INTERFACES:

Ethernet, Serial, Ethercat, Can open, ProfiNet, Interbus, Powerlink, EthernetIP, HSP5, Din66019

APPLICATION GROUP

Startup and service

[EC APPLICATION
KEB ChannelHandler
DIN 66019 , 'b
| Uoprserial | - )
Slave |
|
|
CAN ;
‘ |
S
additional :
slaves jobs i
,,,,,,,,,,,,,,, oo
node
IEC management
o_ Slave_ | _ ~ - jobs R

EtherCAT
Master

UDP Master

additional

master
interfaces

DIN 66019

dictionary

Asynchronous communication

@ HIGHLIGHTS

REQUIR

EMENTS

Included in COMBIVIS studio 6

: B Control BASIC

Universal communication gateway
Standard function of the C6 controller
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KEB DATALOGGING

APPLICATION:
PLCvariables of different data types can be logged cycle accurate with microsecond time stamp. The logger additionally enables the time range to record

an event trigger in two temporal resolutions. Thus the amount of data for longer recordings can be reduced and at the same time the important area
around an event can be recorded exactly. The data is automatically saved in a file ring memory.

<— Prelriggerfast ——<—— PostTriggerFast —><—— writing logdata to file —

<————— MaxPreTrigger Time ———————>

[

L L L L
100

0 50

TriggerPosition [%]

KEB_DataLogger(6

SampleRateSlow

|

SampleRateFast
TriggerPosition
Data
1
©
) ———————> Exel
n
APPLICATION GROUP REQUIREMENTS
Data and event logging . B Control BASIC
Diagnosis - Datalogging library (demo pre-installed)

@ HIGHLIGHTS

Flexible sampling settings
Accurate plug&play event diagnosis
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APPLICATION:
The library enables the server-client data exchange via Ethernet or serial interface. The diagnostic output can be used to quickly detect errors during
configuration or data transmission.

Modbus TCP/ UDP / RTU client and server.

Modbus server serial Modbus client serial

B - B -

Modbus server TCP/ UDP

Modbus client TCP/ UDP

MdbFunction

APPLICATION GROUP REQUIREMENTS

Included in COMBIVIS studio 6

: B Control BASIC

Applicators, M2M communication

@ HIGHLIGHTS

Universal M2M communication
Simple integration via [EC function blocks
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KEB RioUtilit

APPLICATION:
The library KEB _RioUtility supports the commissioning of KEB Stepper and BLDC Remote-10-Drives by a FB with the most important settings and the
AutoTune function. In connection with the KEB_Drive_Utility the drives can be operated according to the (ia402 standard.

O

KEB_RIO_UTILITY

O,

B

DDDDDDDDDDDD"'@

)i

KEB_DRIVE_UTILITY

(ia402 control

0oooooooooog s
0oooooooooog s

O
O
O
o

0ooooooooooo

STEP_BLDC_SETUP

[COooO || (G500 || [Goog

O
O
O

AutoTune Axis

Bldc Mode VELOCITY

ClosedLoop Velocity 120m/s

BrakeControl Position 100 mm

APPLICATION GROUP REQUIREMENTS

Stepper/BLDC drive commissioning + Included in COMBIVIS studio 6
. B Control BASIC with Stepper/BLDC Drive Module

@ HIGHLIGHTS

Simple configuration by setting FB inputs
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KEB YAW

APPLICATION:

(=

The KEB_Yaw_Library provides a collection of modules for programming the yaw drives of a wind turbine. This considerably reduces the programming
effort for such an application. Special algorithms for torque distribution over several motors minimize wear and mechanical stress on the drive train and

tower of the wind turbine.

3~ 400V AC
24V DC
Bus

\/
Fieldbus

to turbine
controller

APPLICATION GROUP

« Programming of a multi-motor system for yaw adjustment
- ofawind power plant

@ HIGHLIGHTS

Drive control for the gentle movement of the wind

turbine nacelle
Special control method for uniform torque
distribution to all motors

CUSTOMER YAW PROGRAM

Yaw state machine

Yaw library I

YawMotionControl — FB
from yaw library

PR (iA402DriveData structure

(CiA402DriveData.xyz)
PDO structure PDO structure
(CiA402DriveData.PD.xyz)
“YawDrive”
data structure
from yaw library (iA402DriveControl FB
(YawDrive[i].xyz)

REQUIREMENTS

« KEB control with installed license file

Monitoring of gears and motor cables

Error history and 56-channel data logger for recording
any program variable

Visualization of all relevant functions and drive data
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KEB ENERGY MANAGEMENT

APPLICATION:

The KEB Energy_Management_Library is used to control and monitor a KEB Active Front End (AFE) inverter in combination with an energy storage
device (ultra capacitors) and electric drives or other consumers. Such a system allows the control and limitation of the power consumed from the mains
or the power fed back into the mains. Power peaks during motor or generator operation of the drives are completely covered by the energy storage unit.

RF AFE filter with
& i filter common mode DC
N I Y.
Q) ==/ \
400V : 300V Charging unit
L’\N\,J 1 = 1
TR T B

Mains power supply + AFE device

Drive 1 4@
Mains choke Drive2 [ : ]
MM P6 el
Drives
Constant
current
Precharging / discharging device (P6)
APPLICATION GROUP REQUIREMENTS
Energy management systems with storage - KEB control with installed license file

to limitate main power peaks

@ HIGHLIGHTS

Control of the AFE inverter with limitation of mains power and mains current
Control of charge / discharge of the energy storage device

Control of the mains power factor (cos ¢)
56 channel data logger for recording any program variables
Visualization of all relevant variables (voltage, current, power, energy)
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____ impo2asic . |KEB|

APPLICATION:
The KEB P6_Basic_Library forms the basis for programming the pitch inverter KEB COMBIVERT Pé. It allows easy use of basic P6 functions using the
integrated IEC 61131 controller and significantly reduces programming effort.

P6 USER PROGRAM (IEC61131)

Evaluation of sensors

Motor
BASIC P6 LIBRARY

Brake control

Brake

Encoder
Encoder calibration

power failure Charge energy
detection storage

APPLICATION GROUP REQUIREMENTS

Application programming with P6 inverters «  KEBP6inverter
- Pitch angle adjustment of wind turbines
- Special applications e.g. in very cold environments or with

the use of energy storage devices such as ultra capacitors

@ HIGHLIGHTS

Startup and communication monitoring between «  Control and monitoring of the built-in charging circuit
power section, control section and P6-PLC for energy storage devices

(yclic reading and writing of all relevant drive «  Evaluation of temperature, humidity and acceleration
parameters Sensors

Control and monitoring of a 24 V brake or a high- «  Monitoring and acknowledgement of the certified
voltage brake safety drive

Encoder calibration and monitoring - Visualization templates for all function blocks
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KEB P6V2_EXTENDED

APPLICATION:
The KEB P6_ExtendedPitch_Library provides a collection of blocks for programming a pitch application based on the KEB COMBIVERT P6 inverter.
This considerably reduces the programming effort for such an application.

P6 USER PROGRAM (IEC 61131)

Evaluation of sensors

Drive control
' Motor
EXTENDED PITCH Brake control
LIBRARY Brake
Encoder

Encoder calibration

and monitoring
|

T
datalogger
|
power outage Charge / discharge
management energy storage
device
|
P
APPLICATION GROUP REQUIREMENTS
Programming the pitch angle adjustment of wind turbines - KEB P6 inverter with installed license file

with P6 converters

@ HIGHLIGHTS

Contains all functions that are already available in the KEB P6_Basic_Library
Additional modules for

- Drive control (speed controlled, position controlled)
- Motor and power failure monitoring

- Charging and discharging ultra capacitors

- 42-channel data logger and error history
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KEB PML_UTILITY KEB|

APPLICATION:

The KEB_PLM_UTILITY contains basic function blocks based on the PackML State Machine. By extending this function blocks, the library allows the user
to create a modular machine application based on PackML standards. This enables the user a fast and easy way to integrate jobs (machine processes) in
his application and call them.

.Un-HoId HELD lSC
SC [ Hold *
DLE et - SC_, ¢, L COMPLETE

SC Suspend

« SUSPENDED

? Reset

Reset lStop lAbort
STOPPED <> — < U pBORTED <t
APPLICATION GROUP REQUIREMENTS
Modular PackML based application programming . B Control BASIC

@ HIGHLIGHTS

Fast integration of PackML State Machine in machine modules
Modular and future-proof software architecture thanks to standardized base function blocks
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KEB BASE

APPLICATION:

This library contains function blocks for basis communication function via Ethernet by socket handling, DNS and NTP. The KEB_MappingManager sup-
ports the user map the communicated data to application variables of any type. Several monitoring tools for example Taskinfo and SysTimeDiff allows the
user to optimize the PLC application in term of cycletime.

TaskInfo GetCycleTime SysTimeDiff CheckByteOrder

DIAGNOSTIC MaxCycleti 1 | |
T00LS ax(Cycletime ms s Intel/Motorola
Mappinghanager
ADR1 Variable 1
DATA map datafields bufferToWord
MAPPING ; to variables byteswitch
N N DwordToWordH
DNS client NTP client SocketHandling
BASE COM Ip of host DateTime Multi purpose socket com
APPLICATION GROUP REQUIREMENTS
Communication and data management . B Control BASIC

@ HIGHLIGHTS

Socket communication, Data management and Cycle time diagnosis tools
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APPLICATION:
The library allows sending emails with attachments from the IEC61131 application.

SAMPLE STRING
,THIS IS THE DAILY

PRODUCTION SUMMARY*
PRODUCED: 10000 KEB_SMTP_SEND_MIME
FAILED: 0

WARNINGS: 0
-
Mail Gateway

APPLICATION GROUP REQUIREMENTS
Communication and data processing . B Control BASIC

@ HIGHLIGHTS

Status reports, messages and log files can be processed centrally without access to the PLC
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KEB FTP

APPLICATION:
The library allows sending and receiving files from the IEC61131 application.

FTP client External FTP server

Host ip

User

Password

Store

Retrieve

APPLICATION GROUP REQUIREMENTS
Communication and data processing . B Control BASIC

@ HIGHLIGHTS

Simple possibility to exchange files

80



____siseavcorry . |KEB| _

APPLICATION:
The KEB_ISG_CncUtility offers the user an easy handling of CNC applications. It starts from easy motion controls without cinematic transformations

and ends at multiple channels with complex cinematic.

[ KEB 1SG CNC KERNEL

Channel 2

[

Channel 12

- TN
Tl/t

APPLICATION GROUP REQUIREMENTS

Application programming CNC «  KEB CNCPackage

B Control BASIC

@ HIGHLIGHTS

Easy implementation in PLC project «  Upto 12 Channels and 64 Axis
Integrated Toolhandling and error history
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KEB TEMPERATURCONTROLLER

APPLICATION:
This library allows the user to control the temperature of one or several heating and cooling zones. The auto tuning function saves the user time by skip-
ping the manual setup of the controller. It heats up the zone once and automatically detects all parameters needed for a smooth control loop.

KEB_TEMPERATURECONTROLLER

Tl
i (=32
Requested Temperature Bl
Ll O O o O e O e P L R — noflemm o]
et
i
B2e0hs
gleanel| Process Temperature
i
y B e
nojemme|
[t
t L |[©mm o)
=
Actual W Automatic Tuning enabled EEE
Temperature D08
B
AI8-Pt/Ni/TC
APPLICATION GROUP REQUIREMENTS

«  Extrusion machines . B Control BASIC

- Curing oven Tempering furnace

@ HIGHLIGHTS

+  Automatic tuning of heating zones «  Limited user inputs
«  High precision temperature control +  Dynamic warn-, alarm- and error-temperature thresholds
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KEB SERVOPUMPCONTROLLER KEB|

APPLICATION:

This library is designed for pressure control of servo pumps in highly dynamic processes like in plastic injection machineries. By running an auto tuning
function, the function block generates up to 8 sets of parameters for the pressure control loop. The sets can be switched during runtime and allow an easy
and fast change to the optimal setting of the servo pump.

In addition the library includes filter mechanisms to reduce oscillations of the machine and ensure a constant pressure control if needed.

KEB_SERVOPUMPCONTROLLER

Pump protection v
PUMP MOTOR DRIVE

Automatic Tuning v

Controller Sets v

~Y

Set 1 Set 2 Setx

APPLICATION GROUP REQUIREMENTS

Plastic injection machinery . B Control BASIC

Similar applications requiring highly dynamic servo pump control

@ HIGHLIGHTS

Auto tuning for up to 8 Sets - Several pump protection functions
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KEB T6 APP UTILITY

APPLICATION:
The KEB_T6_App_Utility is the basis framework of each T6 inverter. The library start all basic functions of a T6 and offers an application slot for each

DCU. The library already includes several apps for typical T6 applications. It also allows the user to create own apps for customer specific designs.

IR TR VR

App selection App selection

App Framework Steering Air
Pump Conditioning

) A

APPLICATION POOL

Steering Air Air
Pump compressor Conditioning

Velocity
control

Generator
control

Torque
sharing

APPLICATION GROUP REQUIREMENTS
E-Mobility + Included in COMBIVIS studio 6
Application programming for commercial vehicles . B Control BASIC

@ HIGHLIGHTS

Modular extension of application - Functionality extendable
Simple app programming due to preprogrammed
basic functions
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APPLICATION:
The KEB_File_Handling Library allows an easy access to the file system of the IEC Runtime.

P

e

Write Append Read
N | e
KEB_File
k — .
 — | - Size
P  <«——— Move — - — GetAttributes ———» - Created
V' — 1 - Modfied
/ Exists C(i)y Delete \
APPLICATION GROUP REQUIREMENTS
Library Development + Included in COMBIVIS studio 6
Application programming . B Control BASIC

@ HIGHLIGHTS

Easy access to all file system functions « Al functions combined in one function module
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COMBIVIS studio HMI

The design tool allows for the effective production of graphic user interfaces and status monitoring systems for industrial plants. A special feature is the
universal nature and portability of produced projects, which thanks to the integrated driver database can be linked to all conventional control systems
and scaled to any desired display size. The user benefits from extensive template libraries and a highly developed toolbox, and can include standard
elements such as alarm handling, recipe management and database registration without programming knowledge.

VISUALIZE AND OPERATE
HMI Is the basis for visualization and operation tasks. B PRO Professional function scope for KEB HMI (extended
This symbol is placed by the available hardware. real-time database, data logger.
B BASIC function scope for KEB HMI. a Advanced Advanced function scope for KEB HMI (webserver,
multidrivers, SMS, email.
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COMBIVIS studio HMI

PROJECT NAVIGATOR

for easy access to project resources.

-
g
trin
i

= b, 5 s T b B e
s iy

= By o b

= s L st

CONTROL PANEL - -

contextual to the resource selected

REFACTORING EXPLORER

tool for automatic error correction

SCRIPT EDITOR

for compiling VBA, VB.NET and IL scripts and fault searching

OUTPUT WINDOW

for tracing all actions performed during development
and run time

Created for development of user interfaces, applications for monitor-  There is no need for the complex reprogramming of screen masks when

ing and data acquisition. With the Windows-based visualization tool  the hardware is updated in the background.

COMBIVIS studio HMI, complete machines can be visualized within the KEB

COMBIVIS studio 6 programming environment. The software can also be  KEB has designed COMBIVIS studio HMI as an interpreting system. Since

used as an independent tool for programming human machine interfaces.  there is no compiling, once project objects have been produced they can
be reused by simple cut and paste. Because of the KEB philosophy of using

The basic technology of XML ensures performance and flexibility on an  open standards, COMBIVIS studio HMI is also ideal for integration and data

open platform. The human machine interface can therefore be managed  exchange with PPL and ERP systems, both locally and in remote operation.

easily with production data and statistical analysis by means of XML.

Scalability and flexibility come standard with COMBIVIS studio HMI. HMI  The technologies supported by COMBIVIS studio HMI include: Web servic-

solutions, once produced, can therefore be used on various KEB hardware es, SVG Graphics, OPC, SQOL, ODBC, .Net and Java-Machine for Web-Client

devices - irrespective of whether they are based on Win CE or Win 32/64  solutions.

operating systems.
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

TOOLBARS AND SYSTEM INFORMATION

freely configurable and adjustable.

PROPERTY

for simple and intuitive object configurations
and explorer resources.

GRAPHICS EDITOR

and synoptic functions for production
and visualization.

TOOLBOX

object library, graphic symbols and templates

HIGHLIGHTS

Open communications driver database

Automated variable exchange

Parallel development of HMI and controller projects
Extensive template library

High-level archiving possibilities

89



COMBIVIS studio HMI

VISUALIZATION CONCEPT

Within the KEB world of drive and automation, there are no borders be-  an integrative approach with just one device, remote panel solution or
tween device technology and software. Consequently, solutions for vis-  a decentralized arrangement of core components on different products.
ualization, movement control and also remote maintenance can be used  Finally, it is the required performance which determines the best path,
platform-independently on all KEB devices which have Win CE or Win  and not the restrictions of individual products - which is why at KEB, all
32/64 operating systems. So the choice of hardware suitable for an ap-  devices available in the network can be linked together with just one con-
plication is merely a question of the assigned task. Users therefore havea  necting cable.

free choice of the form of automation:

HIGHLIGHTS

«  Noborders between hardware and software
«  Many drivers ensure communication at all levels
«  Connectivity inside and outside the KEB automation world

— @
@ @ S8 @ @ WEB Browser_ -
Master
(6 Router  C6HMI 6 HMILC C6 HMI
upto4
communication drivers
Ethernet (OM _ Ethernet (OM
— ~ o <
@ s S S 3
@

(6 SMART G6 Inverter

Il

G6 Inverter

(6 COMPACT

BoE &)=

& e =

&)=

(6 SMART
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

DRIVERS HARDWARE INTERFACES WINCE  WIN 32/64
COMBIVIS studio HMI Version 5.0. 1183.xx Serial Ethernet ADD-ON ARM x86
KEB - PLCHANDLER (Elau, Parker...) X x? X
KEB - DIN66019I X X X X
B&R PVI with protocol INA 2000 2 X X X X
B&RTCP? X X X
BACNETIP# X X
BeckhoffTwincat (ADS protocol) ¥ X X X
KNX (EIBUS Konnex) X X X
ELAP X X X
FATEK X X X
GE FANUC SNP-X X X
GE FANUCSRTP2 X X X
Hilscher NETLINK X X
Hilscher NETX MPI X NETCoreX MPI X
Hilscher NETX PROFIBUS Slave X NETCoreX PROFIBUS SLAVE X
Hitachi PLC serie H X X
LENZE LECOM AB X X X
LonWorks X X X
Mitsubishi MELSEC A X X
Mitsubishi MELSEC FX X X X
Mitsubishi MELSEC Q X X X X
Mitsubishi FX3U TCP X X
Modbus RTU Master / Slave X X X
Modbus TCP [P, Modbus TCP Server X X X
Moeller SUCOM X X X
OMRON ETHERNET IP X X X
OMRON FINS X X X X
OMRON Host Link X X X
PANASONIC FP MEWTOCOL X X X X
ROBOX X X X
Rockwell DF1 and Data Highway X X X
Rockwell Ethernet IP, Rockwell Ethernet IP 1800 X X X
SAIA via SCOMM DLL X X X
SAIA S-BUS X X X X
SCHNEIDER UNITELWAY SLAVE X X X
Shared Memory X X X
SIEMENS MPI PC ADAPTER X X X
SIEMENS S5 CPU, SIEMENS S5 DK3864R X RS232 to current loop convert X X
SIEMENS S7 200 PPI X X X
SIEMENS S7 300/400 MPI X X

SIEMENS S7 CP 300/400/1200° X X X
SIEMENS SAPI S7 X SIEMENS CP5611, 5613, 5614, 5412, SIMATIC NET X
SIEMENS TIA X X X
SIEMENS SIMOTION X X X

1) requires CoDeSys Gateway running on controller side, 2) requires an additional PLC communication library (license), 3) requires a FB into the B&R PLC without Libraries,
4) driver for building automation, 5) requires Beckhoff library (free of charge), 6) communication with S7-1200 controllers is supported only with absolute addressing (no
symbolic addressing), 7) supports the variable import from TIA portal and the communication to S7-1200/1500 with absolute and symbolic addressing
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HIGHLIGHTS

Project scalability independent of screen size
Multitouch and gesture control

COMBIVIS studio HMI

IYITY

Support for vector graphics and media functions such as videos, Office files, PDF
Large library with elements, graphics and functional template

GRAPHIC FUNCTIONS

The products and tools for KEB visualization solutions are designed to meet
even sophisticated demands in terms of speed and quality of graphics.
Because project scalability is an absolute must in modern programming of
visualization solutions, graphic projects which are produced in COMBIVIS
studio HMI can later be displayed on different size HMIs. The projects pro-
duced with COMBIVIS studio HMI are platform-independent because they
use an “interpreted language” which avoids special hardware compiling.

92

COMBIVIS studio HMI supports high-quality graphics in a simple way and
automatically scales the objects to the size of the display. The use of vector
graphics facilitates work with files of type bmp, gif, wmf and emf.

To ensure less distance between the Office world and industrial auto-
mation, all KEB products support the Media function. Files with extensions
.doc, xls, .ppt and .pdf can be opened directly from the visualization
pages without needing to shut down the program.



INTEGRATED DEVELOPMENT ENVIRONMENT E .

* 3
A
n.
P
Ed mSystem | mlanguage | @Help AAlarm |  FEvent
g 5 Variable @ Screen | & Script | % Users ® Report-Recipe | & Menu
: ' Property ._-Vaiua
Screen L] -
2 Action Open normal (screen change)
T Monitor 0
=1
= Parameter file ]
X Position 100
Y Position 100 i
| Width 0 il
Height 0
- 7 Caption
_ 7 Border
& | Resize border L]
." | System Menu
B O Maximized Box
® T Minimized Box
[ Keep Print Proportions
o Print Page Width -1
i Print Page Height -1 2

Toolbox

OK || Abbrechen || Hife

Properties

Vebves ) Norious ) Nohicles | Wnler & Waslowater ) Web oot

COMBIVIS studio HMI offers a wide range of graphic objects such as
buttons, switches, meters or similar visualization elements. Each object
has a large number of predefined properties and actions which can easily
be adapted.

Power Templates are used to configure projects automatically. Here the
user simply inserts symbols and screen masks. This can be done after
producing predefined templates with special dynamic animations and
VBA scripting functions. The export function means that these objects
can be used with conventional Windows tools. Multi-monitor functions
also create the basis of assigning a specific screen mask to monitors and
creating a link for which page should be displayed on which monitor.

Object templates
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COMBIVIS studio HMI

MULTITOUCH AND GESTURECONTROL
The Multi-touch feature is supported by COMBIVIS studio HMI starting from the COMBIVIS studio HMI 5 version.

The multi-touch is formatted in two parts, the hardware (a touch screen which recognizes multitouching simultaneously) and the operating system
which recognizes points being touched and interprets them. When the software senses more than one touch gesture at the same time on the screen,
it provides user interaction with project functions with intuitive gestures based on those frequently used in modern mobile devices such as table and
smartphone to improve HMI systems use experience. In addition, COMBIVIS studio HMI supports the Multi-touch feature for multipoint tapping whereby
two command objects can be tapped contemporarily which is handy for systems that need to ensure safety where both the user’s hands must be present
on the screen at startup or when activating particular commands.

Pinch open Zoom-Out the screen (Pinch&Zoom) \ﬁ
Pinch Close Zoom-In the screen (Pinch&Zoom)
Pan Move a previously zoomed area %
Scroll Vertical scroll for lists and tables 3‘\
Flick Scrolling the displayed area horizontally to view

those parts that cannot be seen within the window

or switching of the active Screen
Touching two different command Objects at the | The system allows individual commands of the two
same time. objects to be executed at the same time upon being

pressed
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

VARIABLES IMPORT

The KEB solution for visualization and control was developed with an eye to flexibility. The COMBIVIS studio platform for automation and human machine
interfaces offers the user the opportunity of importing the entire database of control variables. This reduces development time since all the user need do
is combine the controller with the HMI. Independent variable databases can be produced in the HMI project.

The variable database is a direct part of the visualization product, so an assistant is available which guides the user through the database import/export
and handling. Everything necessary for the project is contained in the system. A wide range of system variables can be used in conjunction with the
database for the PLC variables to make the customer’s work highly efficient, safe and stable.

Flease select the Device Variables 1 Imporn
Hame Type Access fpe Size .|
8Wood GVL_APP CameraCin BOOL ReadWirite 1 (St
Salect Hone
# @ Wood GVL_APP.DriveData ARRAY [0..3] OF T_DRIVE Read\rite 112 L
+ BWeod GVL_APP.DriveDaa|d) Weod GVL_AFP DriveData_0_Strust  Resd\irite 28
B
1 @Wood GWL_APP.DrivaDea(1] Wood GVL_APP_DriveDate_1_Struct  Resd\irite 28 | ?
+ BWood GVL_APP DriveDsta|2] Wood_GVL_APP_DriveDats_2_Strust  ReadWiite 28
+ BWood GVL_APP.DriveDatal3) Wood GVL_APP DriveData 3 _Struct  ResdWirite 28 I Al
8\Wood SVL_APP Enablefutomode  BOOL Reacvirte 1 [ cotapse.n
2Wood GVL_APP.MasterOffset ARRAY [1..3] OF LREAL Read\ite 24
EWood GVL_APP MasterOffset{1] LREAL Reaciinite &
B Weod GVL_APF MasterOffssr{l] LREAL Remaiirite B
o - L]
import
| nportfrom PLC | impent fram file Add Station Mame  Stasien: Default Staticn - | Cancsl
Variable database
3 s W 2 symbolsedguration X
N Angcht = (6 Ergballen. |5 Einsbellongen -
Suandarty Jrmboleanfiguration wind rt dam nichates Damalo sd oder Oolisn Shangusbatrage
Syibole Togifiochte  Maimal  Mtsga  Typ Mermber-Varisklen  Nommantar
[ [N] cam pmamG
: ﬂxﬁt; s Symbalionéguation for Datentyn = )
1 ] cam_swicmncm |
# ] B Gatwwry Symibole Zugriffwechte  Mmsenal  Amngue  Typ
#® 17 [E] Gatocivabate I]== B} T_penve
o 0] e ¥ # ActPesition » » REAL
[ # MccMaster > LaeaL @ Actspesd » “» e
# AccSlaves - LBEAL W ActSpeedPercent » » REAL
# ActOrieMode > aRR [0.0%1VE | @ ActTergue » “» e
¥ Alirresmomed » BOoL ¥ # Anirikcation » » REAL
# My Powered » BO0L @ # DeiveEsror » » soo |
¥ # CamersOn iy Y Bt | ¥ % DriveErrorld » L") T
¥ # CamSelecton L) £ .nm.rut:lﬂc-m._.lI ¥ # DeiePowered » £ 80O
# DecHaster £ LaEaL ¥ # Jogleht k] > 800
# Declaves » sl | | # JogRight » » 200
4| # OriveData » » ARRAY [1 oAV 4| # Powerlirie » » 00
# Delvalreor £ B0 ¥ # ResetErres " £ B0
# Oriveriomed k] ARRAY [RD8] o m "
# DrivePowered > ARRAY [1D8: e e i —
T > Boc Fraslorrpe g e s i [ ok ] [(Setachen]
# DriveStopped » appav (o panvy | ausgesdhltsind wesden alle wporiert. |
Symbol configuration

Depending on the number of variables required, the user can simply select the best HMI product. In KEB products, there are no restrictions for imported
variables, just for the number of bytes in use (memory limit). Using the project navigator, the user can see the number of variables currently used and
the peak usage value during project operation.

All variables displayed on the screen, and variables of data acquired and alarms monitored, are listed under “in use”. The programming environment
automatically reports where the variables are used and, after double-clicking, jumps direct to the variable concerned.
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COMBIVIS studio HMI

DEBUGGEN AND LANGUAGES

In debug mode, a wide range of tools is available such as checking variable status, statistics and script checking. The statistics tool helps the user check
the number of variables used in the project and find the correct hardware to support the variables range and the desired performance.

The user may exceed these limits for two hours for fault search and test purposes, but shut down and restart are required.

Watch
e Watch
L
Ttem Value Quality TimeStamp In Use Last Time Used
+ Mode false Good 24.04.2013 09:50:52360 15 24.04.2013 10:56:17
= Automatic_cycle 0 Good 24.04.201309:50:52360 6 24.04.2013 10:56:17
- Bl used by...
& Watch ltem
’ Lathe_Reset_Automatic_cycle
f Lathe_Reset_Automatic_cycle
¥ Lathe_Inc_Automatic_cycle
f Lathe_suto_change_mode 0
’ Lathe_auto_change_meode 1
+ Automatic false Good 24.04.201300:5052346 & 24.04.2013 10:5617
+ Blink false Good M.04.201310:56:17964 9 24.04.2013 10:56:17
+ Templl 0 Good 24.04.2013 09:50:52.362 1 24.04.2013 10:56:17
+ CKDL 1 Good 2804.201210:57:24529 2 24.04.2013 10:56:17
<ghck here to enter o new Tag>
M. 4| #| MY Project ) Watch 1 { Watch2 | Walch3 ) Watchd |
[ Project Statistics
¥ Locals
1} Seripts
[ Project IL Logic
L Local Il Logic
Watch window

HIGHLIGHTS

Flexible import / export of variables between controller and visualization

Convenient debug possibilities in simulation and on the actual device
Shared memory
Unrestricted multilanguage projects with support for special characters
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

Shared Memory: COMBIVIS studio HMI can export the variable database when using software from a third party supplier, which greatly simplifies the
integration between existing hardware and software.

COMBIVIS studio HMI easily handles multilanguage projects using string tables. The tables can be exported into CSV format, sent for external translation
and then reimported into the project. HMI multi-language supports all ASCIl or Unicode UTF-16 standards.

orI7 7070 o
o 77T o7 7
T o007 7 O707 5 707 ,
2 77 77 7070777 707
/}/// o7 o7 PO o707 7707 o7 7070 007

A ;0777 707 77 77 5
A o7 772 O 07 2 70 2 O 7 o 5
i 7 O 707 7 7tem E

/,,.;//f/// o o077 O | P Commom. L0 v )
7,74//////,, 7070 OO7 7 O7d| st voim | ~
7, 507 707 0777 707C

/, 7 7 7 -
//Wéﬂ7/ﬂlgga77 0707 7707 (| et e

T i ooo77 0707 7

G2, 0777 577 797

e
oo fos 00 7070 0077 014 L
vl o7 8 |P707 7707 O7 =577
o5 27,74 = w707 7707 eéﬁﬂ///////
o - - - O 7 75 7
o, 27,0 90,7 707010070’ 770;002;377&,@///%,,
7o, 00 7705, 7 0o s o I
777 ,C2 777 0o s T

7o S
>y ST IO s s s T
==

COMBIVIS studio HMI easily handles multilanguage projects using string tables. The tables can be exported into CSV format, sent for external translation
and then reimported into the project. HMI multi-language supports all ASCIl or Unicode UTF-16 standards.

Datei  fearbeten Ansicht EinfGgen Extras  Fenster 7

BEEE X ER - 4S50 SREE S BE v K QS 05

@ A Zeichentolgentabelie® x

= | | Filtesn anhand StringiD: Filter anwenden Entfeme Filter

:".’ Zeichenfolge-1D chinese english french german russian

;E _HIGH_PADTEXT_ ER: High Limit: Limite Supérieure Obere Grenze: Maxcmmyne

£ || SEVERITY_DEFILTER_ R Severity: Sévinité: Schweregrad: Mpuagurer

= | | SEVCOND_DEFILTER_ EE=E Severity Condition Condition de sévérité: Schweregrad der Bedingung  Yonoswe Mpuopurera
_TITLE DEFILTER_ s Filter Fitre: Filter DumTpORITY
_TITLE_TRACECOMMENT_ BN (VR Trace Connment (Audit Trall)  Commentaire Trace (Audit trail)  Trace-Kommentar (Audit Trail)  Kossuertapisii Tpefcepa (Audit ...
_COMMENT_TRACECOMMEMT_ =8 Comment (Audit): Commentaire (Audith: Kommaentar (Audit): Komuerrapasil (Mposepia):
_TLEGEND_DESC_ ine Description Description Beschreibung Onncanne
_NOTHUMERIC_PADTEXT_ WA ET. Please enter a number. 5'il vous plait, entrez un numéro. Bitte geben Sae eine Zahl ein.  Meokanydicra, esegure nomep.
_TODATE_DBFILTER_ aweE To Date: i laDate Bés Daturm: SRR A HRRIE
_OK_TRACECOMMENT_ iy OK oK oK 214
_OK_DEFILTER_ By 0K QK QK 0K
_OK_GETPTEXT_ wu [+1'4 oK oK oK
_OK_COMMENTACK_ LI 24 QK oK 0K,
_RESET_GETPTEXT_ BEEASOS Change Password after Login -~ Modifier mot de passe apres L. Passwort nach Anmeldung §n... Msmemams Mapaas nocne Bxoga
_USER_GETPTEXT_ B &) User Hame: Nom utilisateur; Eenutzername: Fima Monsicsarens
_USER_DEFILTER_ = [ Usen ilisateur Benutzer MoAssosanens:
_STATE_COMMENTACK_ ws: State: Etak Status: Cramyc:
TIMEOFF_COMMENTACK AR Teme Off: Heure Di% Uhrzeit Aus: Oxomaanme:
COMMENT_COMMENTACE_ EE(EE): Comment [Audit): Commentaire (Sudit): Kemmentar (Audit): Eouaermapasil \n(Mposepaa):

Language table
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RECIPES, DATALOGGER AND ALARM HANDLING

Recipe management is a standard in machine operation. The operator can
select the recipe on the basis of the product requirements. If adaptations
are required, the operator can save new settings under a new recipe. Each
recipe contains a unique ID which prevents overwriting existing recipes.
On the software side, there are no limits to the number of recipes. The
memory on the motherboard is the only restricting factor.

Also with the KEB solution, recipes can be structured in a parent-child
configuration so that general values can easily be passed on. Recipes can
be saved manually or directly by extraction of historic data from a data-
base. All this is achieved thanks to the commands and scripts of COMBIVIS
studio HMI.

Offnen a8
Sucheninc |, DLOGGERS - @ MO
E-. Mame . Andenungsdatum Tve
G || Recipe 123.c5v 24,0403 16:06 CSV-Datei
Tadeabeucht | pocipel cov BUMIWM  CV-Duel
Deskicp
t= !
EBibliotheken
Coamputer
m L]
i Citerame - Ofiven. |
Datetyp: [Covisscom - Aobrechen
Schrsbgeschita dinen
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Screen masks for recipes can be produced manually or the integrated
automatic assistant can be used. Each recipe contains a “Variable”, a
“Description”, a“Value” and a “User unit”, and can be encrypted for security.

The datalogger is an equally powerful tool and serves for recording and
managing of data for the purpose of further database analysis, whether
0DBC (Open Database Connectivity) or IMDB (In Memory DB) is used. The
data may be stored as simple text, as XML files or in encrypted form.

For devices based on Windows CE, the use of IMDB avoids converting 0DBC
connections into ADOCE, and makes the installation of ADOCE and SQL

Server CE components superfluous. The result is a lower system load from
the Windows CE device and an improvement in performance.

TAG DATABASE

Data Logger (ODBC)

Data logger(IMDB)

Tag Database

Data output:
- Dat
. XML
Encrypted




INTEGRATED DEVELOPMENT ENVIRONMENT E .

The data can be monitored using the raster object provided for this,
which includes many functions such as an analysis filter. Variables can
be sampled on a time basis, by command or by triggering. For WIN 32/64
operating systems, the standard ODBC interface to the Microsoft database
can be set up locally or in remote mode.

For WIN CE, only local mode is supported. The list of ODBC types supported
by KEB products includes the following: MS Access, MS SQL Server 2000,
2005, 2005 Express, 2008, 2008 Express, MySQL 5.1, and Oracle Express.

COMBIVIS studio HMI offers a power alarm management. Its main task is
to generate an alarm in relation to a variable threshold value or a logic
variable.

The COMBIVIS studio HMI alarm management is fully configurable and
can meet the needs of every application. Project alarms are combined
into groups which are in turn grouped into threshold values. The alarm
activation can be triggered by a fixed or a variable threshold value.
Acknowledgement and reset of each alarm are programmable.

Special priority levels can be assigned to each alarm so that the user can
rapidly assess the situation. The alarms can also be grouped into areas for
filtering the alarm displays.

Statistical calculations such as the frequency and duration of the alarms,
and the reporting methods such as SMS, email, print spooling and scroll
lock, are also integrated in COMBIVIS studio HMI.

Alarm Description Time ON

(auge 1over70 09.10.2015  13:21:17 0,00:00:01
witchTpuhdown | o9n02055 .. | | 1
Swich 2 push down 19.11.2014  10:08:09 0,05:00:54

Duration \ Severity \ Condition

OFF
OFF

v X

%)

Y

< | 0@

3

09.10.2015

13:21:17  Gauge 1 over 70

HIGHLIGHTS

EY

Existing recipe management with many possibilities for individualisation

Datalogger and historic data are standard
Wide support of different databases
Continuous error management
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COMBIVIS studio HMI

TREND, TESTING & SAFETY

The Trend tool is a powerful observation tool for data recorded with ~ When the trend function is started, the sampling and display settings
the datalogger, and also a standard format CSV recorder. Thanks to the  selected for the user are loaded. The data buffer can be expanded up to
“Keep-in-Memory” function, recording is active even when the object 10,000 sampling values. When the trend function is stopped, the buffer
is not displayed. The trend function was developed to offer maximum  contents are displayed. In the background however the trend function
flexibility in the graphic display of recorded data. continues to sample and buffer values.

The trend function of COMBIVIS studio HMI allows the user to view and ~ COMBIVIS studio HMI also has an audit trail tool for recording changes in

monitor selected variables in a graphic format, and is the most effective  specific variables together with the change cause in a database or text file.

way of saving, printing and analysing variables such as temperature, pres-  This provides a simple form of monitoring particular machine settings for

sure, fill level, weighing cell and chemical measurement values. changes over time, and the associated causes. This function is also used in
connection with FDA standard 21 CFR Part 11.

The graphs can be displayed as follows: historically, in real-time, time-

based or as X-Y diagrams.
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

The KEB product range offers the user a high standard of safety. On the
basis of the general properties of the user or user groups, it is possible
to define how project safety should be managed. For example, password
protection can be activated for editing/changing a project. Other pass-
words (user log on/log off) are possible in machine operation.

As soon as a user level is set to a particular value, only users of this or a
higher level may make changes. All settings are stored in a file which can
be saved in the runtime folder or externally after defining the network
path for client-server projects.

The project can also be protected by a password which is required every
time when programming or on start of runtime. Up to 1024 levels can be
set. Activation of password management also requires password inputs
for the runtime functions.

@ HIGHLIGHTS

«  Flexible possibilities of trend depiction

& Adenin e |
RSN TN &
5 Genaral
Name Adrmn
Description (Electronic Signature CFR21)
Password ey
User Level Get Group Level (-1)
Usar Actess Level FFFF
Shye Source Container =
¥ Enable Auto Logolf
Aulo Logolf Timeoul (Sec:) 60
Web Client Auto Logoff (sec ) 0
Language
# Advanced
= User Data
mmgﬂ?& =) 4gh Users &ind User Groups
Mobde Phone Number - Ai’::'mm
Emad
A Guests
@ Service
L -

« Integrated Audit Trail Tool (FDA Norm 21 CFR Part 11)
- Extensive user management (e.g. create new user in operation)

KEB products comply with FDA standard 21 CFR Part 11. According to
the Food & Drug Administration (FDA), the purpose of the standard is to
create a legal equivalence of electronic documents (electronic records
and digital signatures) with traditional paper. This is necessary in view
of the increased use of business automation devices and the extensive
management of production processes which may be subject to checking
and approval by the USA FDA.

To comply with standard 21 CFR Part 11, it is necessary to ensure that the
operating personnel records are always reproducible (electronicsignature).
COMBIVIS studio HMI by KEB offers the opportunity of activating the
necessary electronic signature easily as part of the user properties.

Many pharmaceutical companies are inclined to use the benefits resulting
from the use of electronic records. The load from paper documentation

which must be stored for many years is in itself a motivating factor.

In addition, the use of electronic records can substantially reduce the
time for acquisition and checking of the necessary documents before

medication is released to the market.

With the safety and access restrictions available, electronic records are
protected from accidental loss, theft or falsification. This function is also

used in connection with FDA standard

21 CFR Part 11.
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PROJECT MANAGEMENT & CONNECTIVITY

COMBIVIS studio HMI offers a powerful and innovative function which
allows you to meet new challenges in the development of monitoring
systems.

Using the KEB tool, you can structure a project by the centralising resourc-
es to other projects (“children”) with dynamic relationships, which creates
the possibility of dividing the development tasks. A “child project” is a
normal COMBIVIS studio HMI project which can work independently but
is coupled to the “parent project” in a “parent- child” configuration. The
parent project has all its own project resources plus the project resources
of the child project.

To take this concept further, a parent project may contain several child
projects, and a child project could itself contain one or more child projects
and hence itself be a parent project. The overall result is a cascade project
structure which is perfect for companies with divided software develop-
ment and/or modular machine construction tasks.
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COMBIVIS studio HMI

OPC and OPC UA technology [OPC UA (Open Platform Communications
Unified Architecture)] is a logical addition to COMBIVIS studio HMI's ex-
tensive communication driver database. In the application, a very flexible
networking is possible, which can access both proven, proprietary servi-
ces, as well as forward-looking standards.

The COMBIVIS studio HMI OPC UA integration sets new standards ,ready-
for-Industry 4.0”

Easy to use: Available servers are automatically detected or added easily
via the network address. On the server the user can navigated directly to
required variables and import them.

Easy Integration and Backward Compatibility: Existing projects can be
augmented or renewed without touching the visual user front end. Com-
munication drivers are easily exchanged or extended in the background.




Redundancy and reliability: Simple configuration of backup servers and
constant monitoring-of the communication via heartbeat mechanisms
ensure reliability and high availability of important operating data.

The divided process control architecture increasingly calls for solutions
for handling connected multiple cells and workstations, control-only or
display-only stations, and multiple PCs.

The most logical solution is to interconnect these devices via an Ethernet
connection. Since this offers high performance and low cost, the Ethernet
connection is now by far the most common physical level. KEB's network-
ing function uses the efficiency of the protocols which can run on Ethernet
connections to connect COMBIVIS studio HMI stations together in client/
server mode.

COMBIVIS studio HMI fulfills the requirements for connectivity and net-
working using the performance of TCP/IP, UDP and HTTP protocols which
are already standard and used daily in Ethernet connections. These have

HIGHLIGHTS

+  Project structure through parent-child projects
+  Flexible OPCUA and OPC classic integration
+  Connectivity within the automation system

INTEGRATED DEVELOPMENT ENVIRONMENT E .

proven to be as popular as they are fast. With a few simple mouse clicks,
two or more KEB stations can be connected together in a network. The
variables in use are then exchanged between client and server.

KEB products were developed for good connectivity. In this connection,
there is more than one possible way of reaching devices around the world.
With KEB's HMI solutions, via a browser supporting Java Machine, a user
can reach any device based on Windows CE or Windows 32/64 — with or
without password protection.

Two users can be connected simultaneously. When accessing a browser
on a device, a remote instance is formed which is different from the local
display and thus allows the remote user free access to all screens without
adversely affecting the screen of the local user.

For situations in which remote access to machines over the internet is not
permitted, KEB offers the remote access tool COMBIVIS connect. COMBIVIS
connect works independently of firewalls and creates an industrial VPN
(virtual private network) for complete device access.

C6 HMI

@&

Slave Slave

Master

@6IPC
(6 SMART
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COMBIVIS studio HMI

SCRIPT AND SCHEDULER

The performance of the KEB solution is also measured via its scripting
functionality. For the most demanding customers looking for functions
which are not available as standard in our development environment,

the

powerful VBA (Visual Basic Application) script language provides a

custom solution. This function is available for both Windows CE and Win-
dows 32/64 platforms. Win 32/64 platforms also support developments
in VB.NET.

A scheduler tool is provided for products which call for commands to
be executed at predefined times or at preset intervals. The scheduler is
then responsible for executing a command or command list based on
the system time of the PC. This function can drastically reduce machine
development time and offers users advantages in performance. Thus for
example, a machine can begin warming up before the workforce appears,
or a machine can start a maintenance cycle every week.

W or» un b » 502 A
Objekt: (Allgemein)

-

1

Sub Main()
'Select the correct language
If Language = 0 Then
'Check if there is an exeption in the
If Ru0l > 0 Then

End If
Else
If Ru0l > 0 Then

Else
End If

End If
End Sub

ExeptionState = GetPlainTextGer_ru(l (Ru0l)
Else'If there is no exeption, report the drive warnin
ExepticnState = GetPlainTextGer rull(Rul3)

Exeption3tate = GetPlainTextEn_ ru0l (Rull)

ExeptionState = GetPlainTextEn_ru0l (Rul3)

HHH-HHHHHHHHHHR isen. S0

Ay

drive 0

@ HIGHLIGHTS

- The open system means that all possible functions/expansions can be produced using Visual Basic Application

«  Scheduler tool for time- or event-dependent tasks
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INTEGRATED DEVELOPMENT ENVIRONMENT E .

FUNCTIONS WINCE WINCE WIN32 WIN32 WIN32
BASIC ADVANCED  BASIC PRO ADVANCED

REAL-TIME

Real-time DB (max.) 1024 Byte 4096 Byte 2048 Byte 2048 Byte 4096 Byte

ODBC real-time X X - X X

Trace DB X X - X X

Object events X X - X X

GRAPHICINTERFACE

Public symbols / Power Templates (VBA symbols) X X - X X

Support of BMP, GIFF, JPG, WMF, EMF X X X X X

Raster functionality X X - X X

Dundas display instruments - - X X X

Alias management in objects X X - X X

Multi-Touch, gesture control X X X X X

Objects via Drag and Drop - - X X X

Window IP camera X X X X X

ALARME AND ARCHIVE

Historic management (CSV) X X X X X

Historic management (ODBC) X X - X X

Alarm transmission (SMS, email, voice) - X - - X

SMS via SMPP protocol - X - - X

Alarm management X X X X X

DATA

Recipe / Data Logger (XML) X X X X X

Recipe / Data Logger (ODB() max. 2 X - X X

TRENDS

Real-time trend / historic trends (CSV file/Datalogger XML) X X X X X

Historic trends database (ODBC) X X - X X

Data analysis X X - X X

USER

User group management 1024 levels / run-time users X X X X X

Dynamic multilanguage X X X X X

(FR21 X X - X X

DRIVERS

Max. number of drivers max. 2 max. 4 max. 2 max. 2 max. 4

Event objects, time management X X X X X

PLCTag Importer X X X X X

OPCClient XML DA - - X X X

OPC Client UA, OPC Client DA X X X X X

LoGIC

IL Logic (Step5-Step7) X X X X X

VBA Logic (WinWrap Basic) X X max. 2 scripte x X

VBA interface communication drivers X X - X X

VARIOUS

Subprojects X X - X X

Process image navigation X X - X X

Web client - max. 4 clients — - max. 2 clients

COMBIVIS HMI mobile - X - - X
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COMBIVIS CONNECT FUNCTIONALITY

The rapid and secure remote maintenance platform ensures optimum service conditions in a modern automation system. Via safe end-to-end
connections, the centrally managed devices are quickly available without local presence - at any time and anywhere in the world. Furthermore, reqular
data recording ensures transparent depiction of machine data and allows the best possible analysis and continuous improvement process.

INNOVATIVE SOFTWARE FOR OPEN REMOTE MAINTENANCE TECHNOLOGY

@ CONNECT Is the basis for professional remote maintenance.
&5, This symbol is placed by the available hardware.




COMBIVIS CONNECT

REMOTE MAINTENANCE SOFTWARE WITH A FUTURE

COMBIVIS connect is the future-oriented remote maintenance solution from KEB for the Win32 and Win CE operating systems. It allows automation
of machines and plant to be monitored and controlled remotely.

EY

COMBIVIS connect

CONTROL CENTER Runtime
Firewall Firewall

)
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HIGHLIGHTS

LAN

Remote management of KEB device series on which COMBIVIS connect is installed

Programming, fault search and update of projects working on remote devices in the same subnetwork

Creates a VPN connection between an operator PC and the remote device by activation of the subnetwork access
Activates safety processes with end-to-end sessions without intermediary

Redundant and distributed server architecture guarantees reliability and transmission stability

VPN Tunnel COMBIVIS connect

T 1
T 1 r 1] WAN

LAN

] Firewall

EtherCAT

COMBIVIS connect
Server infrastructure
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COMPONENT SPECIFICATION

COMBIVIS CONNECT CONTROL CENTER

COMBIVIS CONNECT RUNTIME

COMBIVIS CONNECT SERVER INFRASTRUCTURE

COMBIVIS CONNECT DOMAIN

DOMAIN

This tool is designed to carry out remote maintenance as simply as pos-
sible without great expense, to access domains, manage users and their
rights, and register devices. The COMBIVIS connect Control Center is simply
installed on the corresponding PCs of the colleagues concerned.

Runtime contains the installed and executing components on the remote
(6 devices. This is what monitors and controls the automatic process and
makes the end-to-end VPN connection possible.

Communication between the Control Center and Runtime is reliably created
and managed by the redundant server infrastructure. The latest safety
standards guarantee maximum data protection.

COMBIVIS connect Domain virtually reproduces the customer account in
order to be able to use all services and own infrastructures of the KEB
remote maintenance solution.
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COMBIVIS CONNECT

COMBIVIS CONNECT SERVER INFRASTRUCTURE

A redundantly structured, worldwide distributed server infrastructure guarantees access to remote devices at all times. The system is built so strongly
that there are no limits in relation to number of users and devices for customers within their own domain.

’
EEE

CLOUD-BASED ACCESS

KEB stores COMBIVIS connect Domain in structured fashion in a cloud. This architecture at the same time ensures maximum data security and continuity
of service. Colleagues can start the Control Center independently of their current location, and access remote machines. The cloud does not store any project
data but with background execution programs deals rather with the registration and management of devices, users, user groups and authorisation
profiles.

SAFELY PROTECTED VPN

COMBIVIS connect works at the level of the data link layer. This technology brings firm benefits in comparison with VPN-based network layers.

Because after logging in, the Control Center PC becomes a true member of the remote host network, it is also assigned an IP address from
the same physical IP address range.

For remote operation, users can use broadcast-based protocols.

Device access requires no additional gateway configuration.

VPN layer Level 2 VPN layer
: . T
(Cl|ent) encapsulatlon (Server)

Peer-to-peer
connectivity layer

(V connect virtual Peer-to-peer

connectivity layer connectivity layer

Control Center Server Remote software
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CERTIFIED SECURITY

With COMBIVIS connect, data protection and data security come first. To underline this, the COMBIVIS connect Access Servers, the (6 Routers, the Control
Center, as well as all Runtimes as of version 8 have been certified according to the international standard IEC 62443- for Industrial Communication Networks

and IT Security for Networks and Systems. This allows among other things the configuration of a secure password assignment.
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COMPATIBILITY WITH EXISTING FIREWALLS

COMBIVIS connect Control Center and COMBIVIS connect Runtime connections are configured as outgoing connections which are acknowledged as secure
and therefore acceptable according to firewall guidelines.

Supervisor network
Control Center ‘
a = - < M
(lient component Firwall/NAT Internet Firewall/NAT Server component

EY

HIGHLIGHTS

Network and firewall of the end user need not be configured

COMBIVIS connect automatically uses released TCP and UDP protocols and can use HTTP, HTTPS
or user-defined ports

Compatibility with existing IT security guidelines is guaranteed
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COMBIVIS CONNECT

INTEGRATED COMBIVIS CONNECT FIREWALL

The firewall integrated in COMBIVIS connect controls the communication packets which are sent by the VPN. It is possible to filter Ethernet data packets
depending on communication protocols and destination addresses. The filter rules can be assigned to individual users or user groups, and the server

infrastructure provides a library of ready-made guidelines. This leads to greater safety and bandwidth control, and increased flexibility in the field of
access rights.

FE CaDeSys

IMPORT FIREWALL POLICY e

MAC Address Ethernet Type IP Address IP Protoeol IP Port
B&R PLC - Ay [ vy uop 1740-1743
B&R PLC (WEB SERVER) Any P Any TP 11740-11743
BECKHOFF TWINCAT

CoDeSys

EXOR eTOP PANEL with JMOBILE

FATEK PLC using WinProLadder

ICMP (Ping) -

cancel ‘

add

MULTICLIENT

COMBIVIS connect Runtime allows simultaneous access to a remote system with several connections.

Control Center 1 Runtime 1

Control Center 2 Runtime 2

A __ A

Control Center 3 Runtime 3

@ HIGHLIGHTS

The Control Center can activate interactive sessions with different devices and just one VPN connection

via a remote device

The overall advantage: because more users can work simultaneously on a remote maintenance project,
productivity is increased
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ALWAYS UP TO DATE

The new update function makes it possible to easily update the runtime of the devices by remote maintenance. This saves a time-consuming and expen-
sive service call. Existing device groups can benefit directly from updated security features.

The system administrator has full control over all software updates. Device, update type and time can be planned individually. Thus, already at work time
relevant update can be pre-activated. The update itself can be scheduled for instance during a production break at the weekend.

SIGNOUT | SETTINGS | HELP _Ox
devices
@ Refresh Online: 11 Offline: 304 Total: 315 Software licenses: 143 o
Name Client Version  Update Status SC H E D U LE U P DAT E
AMTB_031 C6 SMART 10.1.051 Up-to-date :A
AMTB_MasterPLC 9.0.031 Awailable Choose the version you want to update to: 1
HMI VerschleiBpriifstand Nr. 4 80013 Available Official v
HMI VerschleiBpriifstand Nr. 5 5.0.013 Available
INV037_C6_HMI LC 10,1z 172.17.129.136 Available Schedule the update:
Priifst| Device access 40,010 Available Mow -
Priifst| Connect VPM 40010 Available
W 40010 Available The update will be performed as soon as possible, depending on
Priifst] 40010 Available the server load.
Smart Locate in domain view 80013 Available
Smart Locate in map view 80013 Available Schedule Cancel -
‘ a

ACCESS ACTIVITY STATISTICS
COMBIVIS connect records and saves all remote access activities at the respective domain.

Network administrators have a full overview of who has worked for how long on a project. The resulting record of time spent can be used for example for
later invoicing of an after-sales service.

The accurate combination of orders performed, specifying operator, remote PC and connection time, gives a transparent proof of activity for the end

customer.
T ek
%
audit
GFRATIO NG L
Vilter by aufbor ¥ Btes by e o by bt Viler by sesul o by e
aa - |a -: oIRGB w NLexe = B Qpaery i save
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COMBIVIS CONNECT

MANAGEMENT OF ACCESS RIGHTS

| Permissions

With COMBIVIS connect, an unlimited number of users, user groups and Users and groups

. . . .. ah a
devices can be defined each with different access rules. Authorisations can & CC_Group

be configured flexibly from folder level to the individual device. | fachpack

a admin (inherited)
. . & biermannf (inherited)
« Directory and user management by administrator 2 Grekerst (nhiered
+ Device installer for inclusion of new devices in the domain & fischert gnberitecd
« Network security for configuration of own firewall rules & meyer (inherited)
«  Remote access as a basis for remote sessions & pieper (inherited)
2 crhnnidar Gnkhartad X
The benefits: add Remove
- Users can produce and manage their own organisation structure Permissions Allow Deny
« Flexible and controlled possibility of reaching all customers world- Administration =
wide Metwork security v
« Only authorised personnel have secure and structured access to Device installer L4
remote devices Device access v ~
View the desktop v
Interact with the desktop v
Metwork access (VPN) o
Senal passthrough v 3
GEO LOCATION

All devices integrated in the domain are displayed in a geographical map. These devices are located via the public IP address. If multiple devices share
the same public IP address, they are displayed together in a pushpin. A number in it indicates how many devices are located at this location.

If the positioning via the public IP is not precise enough, this function enables manual position entry via address or geographical coordinates. When
using a SIM card, the location accuracy depends on the provider.

SIGN OUT | SETTINGS | HELP _Ox
©
domain
MANAGE ACCOUNT OPTIOMS
= = INV037_C6 HM ~ | Roadview ~ (3
~ ) Device access -
Sonnebol
2 Status Online
WPN reachable IPs
Unreachable IPs
Public IPs
8566 | Client version 10.1.051
? Ol Update status Up-to-date L] Update
5:)‘“&: Strage Barntrtip— H, Operating System Windows CE 7.0.2864
el CPU architecture ARM
Barntrup OEM KEB
. % System family Generic Device
yech
I System capabilities VPN, Virtual serial port
= Registration Time
L -
] (¥ e Last login time
(ks bt _— Last logout time
2 eing £ 2018 Microsoft Corporation. © 2019 HERE Location SiidstraBe, 32683 Barntrup, Germany # < -
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SECURE VPN CONNECTION |

COMBIVIS connect automatically installs a VPN adapter on the Control . 4

Center PC. The virtual Ethernet adapter works as a VPN client and receives T =

an IP address from the existing VPN network from the remote device (VPN e e — ma=——

server). There is a direct end-to-end connection between the communi- S —————

cation partners. ) o
The connection is securely protected from external access and
manipulations, to all IP-based devices in the VPN network
Quick search for KEB devices via COMBIVIS 6

VIRTUAL SERIAL CONNECTION K

COMBIVIS connect automatically installs a virtual serial adapter on the o) a8
Control Center PC. The virtual serial port of the Control Center PC can be -
mapped to a physically present port of the remote device if COMBIVIS e =
connect Runtime is installed. The serial connection mode provides the :
opportunity of serial communication via RS232, RS422, RS485 or MPI.

Even remote serial devices can be monitored, diagnosed and adapt- i
ed for new tasks

You can also search for individual KEB devices in a targeted fashion in
COMBIVIS 6 in serial communication

CHAT BETWEEN LOCAL AND REMOTE PC | o

Toallow the exchange of important information quickly ina project, KEB has
provided a chat function in the remote maintenance solution. This allows
direct communication without separate telephone conferences, because
the technician at the CONTROL Center is directly connected via the remote
maintenance network to the remote engineer on site in on-line chat.

REMOTE DESKTOP FUNCTION

The Control Center software offers a remote function with which desktops
of remote devices can be operated remotely, without additional services
or support programs.
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TWO FACTOR AUTHENTICATION

The safety procedure of the two-factor authentication requires two different characters for identification to increase the secure of the use account.
After activating the feature, the access is only possible using the combination of the following two different factors.

« Username and password
«  App-verification

Requirements:

« Valid e-mail address

« Smartphone / Tablet with camera and a connection to the
« internet to read the QR-code

« App (e.g. Authy, Google Authenticator Dou

« or Microsoft Authenticator)

CANT ACCESS?

If the user forgot the access data, the data can be reset by using the “Can’t access”
function. Only the valid e-mail address is required.

The following options are available here:

+  Reset password +  Recover domain and user name
0 The user receive an e-mail with a link to reset the password. 0 The user receives his access data via e-mail.

«  Reset two-factor authentification
0 Reboot of two-factor authentication.

1
CAN'T ACCESS?
If you can't access, fill in this form and an e-mail will be sent to
you with the details to access your account again. @
o
Warning: This function can only be used by those users who Slgn n

have a validated e-mail address.

What do you need?

m | Reset password Domain | |
. User name
Recover domain and user name
. Password
Reset two-factor authentication
Status Disconnected

Enter your domain

Enter your user name .
Connect Can't access?
I

Create a new domain

Send Cancel
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DEVICE MANAGEMENT

(6 IPCs and C6 HMIs with COMBIVIS connect Runtime can be included in a domain using their ID and a password, and registered with their serial number.
This excludes registration under further domains, which safely prevents access outside the domain. The unique access rules extend to device level.

TGN WIS L A
-
domain
MAHAGE ACCOUNT
I add device PeEREal e &
) KEE_Messe Merseban = ~| Devics access
Status Offlime
Reachable private [Ps
£ Unreachable private B 171.17.131.80
= Public Py SLT.21L.66
| SERIAL NUMBER Chent version 40.010
| Optrating System  Windows Embedded 5.1.2600 SP3
G Insert the ikense serial number EM MEB
KEB_| System family Ganaric Davice
ER Systam cap.ab itiss VPN, Virssl sesial port
1 Registration Time 0508 3015 15:38:29 0200
KR Last login time 5001015 15:3818 0200
KEE | tancel Last bog off time 05001015 15:45:50 - 0200
KEE | Sarial rramibier
KunE License Unlicensed Fogiter
& CC_Grosp

FILE EXCHANGE WITH REMOTE DEVICES

Thanks to the Remote Explorer Control Center function, a complete tool is available for downloading and uploading of files. This brings the benefit that
access to the directories of the VPN partner need no longer be granted separately. Additional applications such as FTP servers are also no longer required.

*
explorer
Local File System Remote File System
AL\ sy Dacument s Jniichest phchen Test ® UMM MemonERHEMNE DATEEMKER FRONEKTE Kundes! I OGEERS -
@ 2 U= = 4= Receive B % W e
Hame Size Date modified Type
01.01.0001 0000 Fils folder

| LoggerZ S00mes.cov
3 werbrawch 20150803 D61212.05v

1KE ZL10200% 17:14:3  Microsof! Excel-C5V-Datei

4 0

™

COoOODO0

] Gasfulstanddat

ch_ 20150803 061216.C5%
virbiduch 20150803 06233105V
verbirsuth 20150800 062334.05V
verbrauch 20150613 D51746.05¢
verbrauch 20150613 0S1T48.05¢
verbrauch 20150909 0137374

[ werbrauch_ 20190509 013739.05v
1 verbrauch_201%050% 013538.05v
1 verbrauch_ 20150505 01 4580.05v

DS092015 014%% DAT-Datei

Bticrosoft Excel-C3
Macrasoft Excel-LS
Bcroiott Excal-C5
mscrosoft Excel-C5
Microsoft Excel-C5
Microscét Excel-C5
Microscét Excel-C5
Microscét Excel-C5
Aaieroseft Excel-C3

QE08.2015 D8I
OR08.2015 06233
OF08.201506.23:5
13082015 05:18:>
13082015 05:18:2
0092015 01412
009201501412
09092015 01:4%%
02092015 01435

Trarfernng "CillsersmeyperiDecumentsiIwischenspricher Testerbrauch 201 50802 DE1213.05V ..
Dore.
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COMBIVIS CONNECT

FUNCTIONS

TARGETED REMOTE MAINTENANCE ACTIVITIES
Monitoring and start-up of remote devices

Access, fault search and programming of controls and automation devices
Preventative and predictive maintenance
Updates and changes of software applications on remote controllers

Access to Ethernet and serial subnetworks

SUPERIOR REMOTE MAINTENANCE FEATURES
Available for Win 32 and Win CE platform
No additional hardware required

Uses the existing Internet connection

Remote PCs need no further services (VNC, FTP server, etc.)

Simple and user-friendly interface, simple setup

SSL/TLS protocol, encryption and certificates
Safe and fast thanks to end-to-end VPN
Automatic connection to first free relay server with shortest waiting time

Multi-client Runtime

INNOVATIVE FUNCTION PROPERTIES
Remote desktop with multi monitor support

Remote explorer

Chat, screenshot, task manager, statistics
VPN to remote PC
VPN with access to the Ethernet subnetwork of remote devices

Virtual serial interface

Domain creation, hierarchical profiling of users and remote PCs
Automatic connection creation after restart of remote PC
Rights allocation for users and user groups

Assignment of firewall rules at folder and device levels

COMBIVIS CONNECT RUNTIME

Remote desktop (also multiple sessions with Windows Server),
file and task management, chat, screenshot

VPN to remote system

VPN with access to Ethernet of remote system

VPN with access to subnetwork of remote system serial interface

Integrated firewall

API for interface with in-house software applications

Permanent log Runtime operations

Multiple connection of different control centres

Creation of domain, structured organisation of users and remote PCs

Support for Internet connection via PROXY for Control Center and Runtime

Operation in local network without licence

Support for control of Runtime with automatic management of termination and restart of Runtime service
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HIGHLIGHTS

Certified security according to IEC 62443
Direct file exchange between local PC and remote device

Ethernet and/or serial connection between local PCand remote device via VPN

Integrated COMBIVIS connect firewall for communication through VPN / full compatibility with existing firewalls
Multi-client functionality supports several simultaneous connections of different observers

Management of access rights for an unlimited number of users and devices

Recording of access activities in statistics

119







COMBIVIS CLOUD FUNCTIONALITY

In industrial environments, the fast and reliable acquisition, storage and analysis of field and plant data are becoming increasingly important. Large
amounts of data have to be recorded permanently and stored reliably and securely. Cloud services are scalable and secure platforms that enable access to
data from any location. The data can be prepared and made available comprehensively by appropriate services.

CLOUD INTERFACE

COMBIVIS CLOUD forms the interface to transfer data securely into a cloud solution.
Thisicon is placed on the available hardware.
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COMBIVIS CLOUD

EXTENSION FOR INDUSTRIAL CLOUD SOLUTIONS

With COMBIVIS cloud KEB offers a software solution to transfer process data securely into a cloud. Manufacturer-independent variables can be collected
and stored. The data logger and storage functions of the COMBIVIS HMI platform are extended by connecting a cloud interface.

@ HIGHLIGHTS

Data logger (with offline function)
Cloud agent (store-and-forward procedure)

Secure data transmission

Standard protocols MQTT, AMQP

Compatible with a wide range of cloud solutions
Integration of cloud routers into existing systems
Cloud Router optional with integrated modem

KEB SOLUTION INTERFACE EXTERNAL SOLUTION

Cloud Services
MQTT, AMQP
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DATA LOGGING

DATA TRANSMISSION

CLOUD ROUTER

o

In the process of a machine or plant, numerous data can be generated
which are recorded by sensors or provided directly by components. The
COMBIVIS HMI Runtime has a data logger to record specific data.

With COMBIVIS cloud KEB provides the interface to an external cloud so-
lution. Using the COMBIVIS cloud functionality, the recorded data can be
securely transferred to a stored cloud account.

The implemented store-and-forward procedure allows the reaction to
connection gaps by a local buffering of the data in order to avoid data loss.
The standard protocols MQTT or AMQT are used for transmission to sup-
port a wide range of cloud solutions. The data can be further processed
by selecting different cloud services from the respective service provider.

The C6 Cloud Router is a system consisting of COMBIVIS HMI and COMBIVIS
cloud which can optionally be expanded with COMBIVIS connect. The sys-
tem acts as an edge device in modern industry 4.0 architectures. Different
variants of the Cloud Router are available and can be selected according
to requirements.
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TECHNOLOGY SOLUTIONS

By using special kernels and libraries, a solution can be found for almost every challenge. KEB provides

Open tools for automation

- (OMBIVIS studio 6

- COMBIVIS HMI

- COMBIVIS connect

Optimally matched hardware and software components
Certified safety function blocks

Industry-standard libraries and applications

Scalable control, drive and motor solutions
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CNC
SOLUTIONS




SMOOTH INTEGRATION
A consistent concept is essential to provide a complete CNC solution including matching hardware and software components. Starting at the control

based on an IPCand the appropriate visualisation up to drive controllers with integrated safety, motors and gearboxes. Depending on the system design,
suitable CNC solutions can be selected.

Ethernet

(6 HMI

EtherCAT - FSoE

COMBIVERTF6 geoe

PM Motor
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CNCHIGH-END

COMBIVIS studio 6

Automation tool with object-oriented design

High-end solution
KEB extention package

FAST AND PRECISE PATH PLANNING

For complex requirements, the high-end solution with the integrated 1SG CNC kernel offers extensive features for CNC, robotics and motion control.
Systems with up to 64 axes are possible for the realization of a (NC application. Depending on the requirements, the number of axes or channels can be
increased. Extensive function packages are available for this purpose. The user has the possibility to access on a database with various transformations.

The interpolation can be linear, helical or spline interpolation. The aim is to achieve a stimulation-free and jerk limited motion control. In addition, KEB's

(NCsolution supports the possibility of volumetric compensation according to IS0 230. The system achieves its high precision by various compensation
possibilities of mechanical and thermal influences.

OPEN TOOLS
KEB enables CNC machine manufacturers to automate their machine technologies with open automation tools based on standards (IEC 61131) without

limiting the CNC functionality. This allows machine manufacturers to create their individual solution on demand. The system is set up using the COMBIVIS
studio 6 automation tool — flexible and user-friendly. The object-oriented design of the tool supports the user in configuring the axes and channels.
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CNCSOLUTION WITH ISG KERNEL

To enable the high end application, the CNC kernel was implemented on real-time capable IPCs. The solution is flexible and scalable in performance
consisting of control, visualisation, safety, drives and motors to allow a lot of applications in the area of CNC. The range of function gives solution for
tool machines as well as moving of complex kinematics. The functions are used, for example, in applications such as milling, drilling, cutting, grinding,
bending and associated handling systems.

The comprehensive functionality with excellent path and speed planning as well as the architectural model on which the software is based are the
essential characteristics. The last point is enabling next to continuous extension for technologies and functions the adjustment of individual customer
requirements.

BASIC PACKAGE

The basic package of the high-end solution offers essential CNC features. Compensation value

These are among others:

Speed and acceleration pre-control, jerk limitation

Powerful, clock-synchronous C(NG-PLC interface

Coupling functions, gantry axis functions, measuring functions
Look-ahead function

Linear, circular, spiral interpolation

DIN 66025 program syntax with high-level language extension
Subprogram technology, macro definitions, coordinate systems,
spindle and additional functions

Operation with automatic mode, manual mode, single block mode,
referencing, block advance, handwheel operation mode

Tool management

Master 2

Master 1

EXTENSIVE FUNCTION PACKAGES

Building on this, extensive function packages are available for the implementation of various applications. The packages can be selected according to the
requirements and the software can be extended by the necessary functions:

CNC Channels: Up to 12 channels expandable, channel synchronization, axis exchange between the channels
Transformation: Expansion of all CNC channels through kinematic transformation

High-Speed Cutting (HSC): Faster processing time, higher accuracy, better surface quality

Spline: Use of gearing (AKIMA, B-Spline) for geometry optimization

Cutting: C(NC technology extension for cutting (e.g. laser, plasma, oxyfuel, water jet)

Volumetric compensation: Effective way to increase machine accuracy
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CHANNEL (EXTENSION WITH EACH ONE CNC CHANNEL)

1
In general up to 12 channels: { e ]
1 GH2
1base + 11 channel ,
it cH3
Channel synchronisation | | o |
Axis exchange between the channels s | Mo | [owm | o
(ycle depending interfaces between Channef1 | | SronnalZ | | Cramneld | | Ghaanet &
the channels DEC cec mEC oEC
(e.g. dynamic coordinate system) ' : : [ M1
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TRANSFORMATIONS

Expansion of all CNC channels through kinematic transformation
- 5-axis functionality
Rotating tool center point (RTCP)
Selection of kinematics from a kinematics library
User-specific extensibility (depending on the system environment)
Tool length compensation (TLC)
Tool alignment according to the active coordinate system
Definition and programming in different coordinate systems,
Linking transformations

o =
{| AN
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CUTTING HIGH SPEED CUTTING (HSC)

(NCtechnology extension for cutting (e.q. laser, plasma, oxyfuel, waterjet) ~ «  Optimization of geometry: spline, HSC mode, contour smoothing
Automatic lifting and lowering of an axis (Smart Surface), tool compensation
Cross block lifting to avoid collisions of the tool head with cut-out «  Jerk-limited, moderated and time-optimized acceleration profiles
workpiece parts « Model-based cascadable filters (HSC and axis filters)
Jerk limited speed profile without disturbing influence on the path - Motion state controlled output of control signals to the PLC
speed «  Real-time variables of the PLC or control technology for process
Microsteps, fast laser switching signals control

High-resolution M functions (1 s), time stamp

Different types of synchronisation

Extended M-function output for creating microtracks

pipe transformation

Support of different profiles, polygon tubes and profile tubes
Unwinding of the programmed contour on the side surface of the
profile.

SPLINE

Use of spline (Akima, B-Spline) for geometry optimization with definable tolerances.

Interpolation Type 1
. ° Type 2

Linear Circular

Velocity profile
(slope function)

Type 3

Akima-Spline B-Spline

Ta t

—\ Fillets and

chamfers Programmable velocity

profile parameters

Trajectory optimization

Automatic detection of prismatic
Jerk limited contouring and HSC trajectory segments

Path generation functions
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VOLUMETRIC COMPENSATION

Volumetric compensation can be used for all machines that can be described by a serial kinematic with exactly three linear axes X, Y, Z and up to three
rotary axes A, B, C. Gantry combinations are supported (transparent to the user) by providing the slave axes with the same compensation values as
their master axes.

Effective way to increase machine accuracy « Interpolation of parameter sets
Tool center point correction (TCP) through dynamic determinationof ~ «  Smoothing parameter jumps for module passes
axis correction values « Configurable limitation of the compensation values and extension
(an be used for different kinematic arrangements (head/table speed
kinematics) « Supported file formats (tabular CSV format, Etalon exchange format)
Multiple parameter files per compensation, multiple compensations ~ «  Standards (DIN IS0 230 ,Test specifications for machine tools")
per controller «ISO/TR 16907 ,Machine tools - numerical compensation of geometric
Parameter update via NC command or HMI errors”
COMPENSATION EXAMPLES
e T ot
bmx) ey COTOwaS B
-wum "“-»h____m
/ N
; ) | | ‘ t-_"_:-nv
= ™ Backlash /‘ i prlaion prids .‘-".".f&_:::t e fe g
V
backlash compensation leadsrew error compensation

Compensation value

Master 2

Lx ¥ Master 1

beam sag compensation alignment error compensation

“Virtual® inorestion of e
near apomomaton

temperature compensation
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KEB CNC HMI
User-friendly HMI for processing machines
Flexibly expandable

Customized visualizations
Realization by customer or KEB

@ HIGHLIGHTS

Integrated 1SG CNC kernel

Safety

(NCSoftware Kernel

Control functionality
based IEC61131 extented

License mechanism
Know how protection

(6E22 BM LX

Intel Celeron J1900, 2 GHz (4Core)
LINUX REAL-TIME 0.S. 64Bit
Smart memory management
Micro USV

Retain data management

System manager

COMBIVIS connect
Integrierted remote solution

Simple and flexible set up with object-oriented design

in COMBIVIS studio 6

Extension of machine functions via IEC 61131 without
limiting CNC functionality

Extensive function packages

Advanced features for C(NC and robotics
- Compensation axis / temperature

- High speed cutting

- Look-ahead function

Multi-Core management
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PRECISION, PERFORMANCE AND QUALITY

Precision, performance and quality - the strengths of our systems are particularly evident in plastics machinery, one of our main application fields. They
are complemented by our worldwide service, a global application team and more than 20 years of experience in plastics applications.

Today, our portfolio offers individually coordinated 360° solutions — starting with the software including a cloud solution, through the HMI and PLC, right
up to the Drive Controller. The system is rounded off by servo motors and gearmotors with matching permanent magnet brakes.

From our wide portfolio, the team for plastic applications creates a solution tailored to your requirements. The KEB Automation Group is internationally
positioned and achieves an optimal result for your machine through a continuous exchange with you.

We accompany the process from the idea through development and commissioning up to the after sales service.
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EXTRUSION TECHNOLOGY

% HMI
Modern HMI with many

ready-made functions

oo X
g) CONTROLLER TUNING

Specially developed controllers
with auto tuning function

% | FUNCTION BLOCKS

-H-* Ready-made function blocks for
extruder application

THE COMPLETE SOLUTION FOR YOUR SUCCESS
For the complete automation of an extruder line, KEB offers an extensive project framework, that allows to operate the extruder itself as well as the
auxiliary drives — from the newly developed extruder software, which is perfectly matched to the performance of our control technology, via the drive

controller right up to the motors.

Our portfolio enables the user to create a complete solution for his machine. The extruder solution can be optimally adapted to the requirements of the
customer’s machine, both in terms of software and hardware.
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EUROMAP

Compliance with Euromap
84 and 83 standards

Yol

“H5PC UA
OPCUA
Interface for OPC UA

MOTOR TYPS i|_

Various motor types (IPM,
SynRM, SM, ASM)

EXTRUDER SCREW DRIVE

KEB has more than 20 years of experience in the field of the main drive of an extruder. The Drive Controllers are characterized by encoderless controlled
operation with high speed stability and precise torque calculation. In addition, a wide range of motor types can be operated. Finally, among many
cooling systems the right one can be chosen. With the new DL4 motor series KEB is now offering motors in the higher power range. Together with the
drive controllers, they provide a very good performance.

In combination with the extruder software, the screw can easily be operated in different modes, such as pressure/speed control. Furthermore, a lot of
drive and motor information is already appealingly displayed in the HMI user interface.
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EXTRUSION TECHNOLOGY

EXTRUDER SOFTWARE

The extruder software features a modern HMI design and a basic control project with ready-made function blocks. Through the open solution, which is
programmed in line with Euromap, you can enhance and individually design the control project and HMI according to your requirements.

PLCPROJECT

The PLC project framework provides the basis for the HMI user interface. According to IEC61131, this framework can also be extended individually.
Thus you can integrate further machine functions with the KEB own software tool COMBIVIS studio 6.

The essential point of an extruder is temperature control. It is responsible KEB_TemperatureController
for the quality in which the end product is produced. Therefore, the PLC gl B l—
. . —Resat Warni -
software contains specially developed temperature controllers that are F“ 1? 1: :: "'f
—Mode St us —
perfectly matched to the application. In addition, the tough controllers | s o ad GUEHanbAnaPaseant -
can be independently configured via auto tuning. This is also implemen- SetTemperature? QutCoolingPercent
ted in the integrated commissioning wizard. —|SelectSetValue OutPWMHeating [~
. : —MinSetTemperatura CFWMCool i -
In order to extend the functions of the machine, KEB not only offers prefa- [ SR TG HUEERHE g
. . . . —MaxSeLTemperature TemperaturebDeviation —
bricated modules for the extruder itself, but also considers the following | P e e
L = rli ragurs UELOTUNLNgLONE
devices, such as a winding device that can easily be programmed with one ActTemparature
module. —{RelTemperatureWarningLim

—RelTemperatureErrorLim

Depending on your performance level, you will receive the appropriate
hardware for the software. From the PLC itself to remote maintenance e
and cloud connection, your machine is optimally equipped for the future EnableAutotuning

in terms ofindustry 4.0. —ErrorTemperatureSensor
ControllerVara

—ManualHeat ingPWMOut

1T
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HMI SURFACE

Intoday’s world of smartphones and tablets, a user-friendly HMI interface is more important than ever. The extruder HMI framework meets exactly these
requirements. The framework provides a well-structured and appealing process visualization, which you can use if required. So it is possible to create your
own business card for the machine from the HMI surface. Therefore KEB provides the software tool COMBIVIS studio HMI.

In addition to the process visualisation, the customer will find further prefabricated features that will save significant costs and time during the design
phase. The framework includes a ready-made recipe management, extensive error handling and a long-term trend display. But also following devices
such as a melt pump are already integrated in to the surface. The integrated commissioning wizard is a highlight. With this it is possible to put the ma-
chine into operation anywhere flexibly by any skilled person without programming knowledge. Furthermore, the size and type of extruder is irrelevant.
It applies: One HMI surface for all extruders. After a unique learning process, the final customer can also quickly serve other extruder types and sizes.

Adapted to your needs, KEB provides the suitable HMI panel in the appropriate shape and size.

HIGHLIGHTS

Extensive project framework to automate «  Special controllers for extruder applications
extrusion lines «  Developed according to Euromap standards

Perfectly coordinated hardware and software
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Display 43" 5.7 7“W 8.4 10.1“W 10.4” 12.1” 12.1"W
Format 16:9 43 15:9 43 16:10 43 43 16:10
Resolution 480x272 640x480 800x480 800x600 1280x800 800x600  800x600 1280x800
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CONTROL Is the basis for PLC and und Motion Control functionality.

3 Basic Basic function scope for the KEB automation platform
(IEC61131-3 standard and KEB Basic libraries)
3 pro Professional function scope for the KEB automation platform
(cam discs, electronic gears, angle synchronisation)
vanced Advanced function scope for the KEB automation platform
Ad d Ad d functi for the KEB ion platf

(CNC functionality, G-Code, prepared movements)
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_[EHI

15.6"W 18.5“W 19" 21.5"W 24"W
4.3 16:9 4.3 16:9 54 16:9 16:9
1024x768 1366 x 768 1280x 1024 1366 x 768 1280x1024 1920x1080 1920x 1080

@ HmI Is the basis for visualization and operation tasks. (@) CONNECT I the basis for professional remote maintenance
@ Basic Basic function scope for KEB HMI CLouD Forms the interface to transfer data securely into a cloud solution
@ rro Professional function scope for KEB HMI

(extended real-time database, data logger)

I} Advanced Advanced function scope for KEB HMI

(webserver, multidrivers, sms, email)
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EMBEDDED TECHNOLOGY

An embedded system is a modular constructed and embedded control  Ever more powerful processors allow the use of embedded systems to con-

system, the computer architecture of which is based on a standard PC. trol complex machines and plants in real-time.
In this system, only components which are required for the corresponding
application are integrated in the system. They are used where computing ~ ° (6 HMI + (6 SMART » (6 SAFETYPLC
power and compatibility are required. -+ C(6HMILC + (6 COMPACT - (6 ROUTER
« (6514
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@ HIGHLIGHTS

High-quality visualization system

Open and communicative thanks to multiple interfaces and drivers for widely varying controllers, drives
Integrated remote maintenance
Intelligent Memory Management with large internal memory
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4:3 AND 16:9 FORMATS

PROTECTION CLASS IP66

ALUMINIUM FRAME 16 MILLION COLOURS

TOUCH SCREEN
M (6 SMART
@ O A =
@ Ethernet
b

6 Servo Drive

-o -o oo
PMMotor SNl Nl Nt
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TECHNICAL DATA E .

(PU

Processor

ARM Cortex A8 - Freescale i.MX535, 1 GHz, 400 MHz Memory Bus

System memory

RAM 1GB DDR3-800

Front panel GPU with integrated LCD controller
MASS MEMORY
NAND Flash 256 MB for operating system and runtime environments (internal, not removable)

eMMC (Solid State Disk)
OPERATING DATA

4GB project memory for free use

Power supply

18...36V DC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80% (without condensation)

Storage conditions

OPERATING SYSTEM

-20...60°C, Rel. humidity 80% (without condensation)

Windows Embedded Compact 7 Pro

APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL508)
PANEL
Display size 43"W 57" 7'W 84" 10.1“W 104" 121" 12.1W 15" 15.6"W
Format 16:9 43 159 43 16:10 43 43 16:10 43 16:9
Resolution 480x272  640x480  800x480 800x600 1280x800 800x600  800x600 1280x800 1024x768 1366x768
Colours 16M 256 K 16M 16M 16M 16M 16M 16M 16M 16M
Brightness 400 cd/m? 500 cd/m* 500 cd/m? 250 cd/m* 400 cd/m? 400 cd/m* 500 cd/m? 400 cd/m? 450 cd/m* 300 cd/m?
Viewing angle (L:R/0:U) ~ 130°,90°  140°100° 140°120° 150° 130° 160° 160° 160° 140° 160° 140° 176°176° 160° 140° 170° 160°
Touch technology Resistive 4 wire Resistive 5 wire
Protection class [P66 On front
Front panel Aluminium. Polycarbonate

147



(6 HMI

NETWORK-ON LED LAN 2 (10/100 MBPS) (COMBIVIS CONNECT)

USB 1(TYPA2.0) LAN 1(100 MBPS) COM 1(RS232/422/485/MPI)

DCPOWER SUPPLY SD CARD SLOT

USB2(TYP A, 2.0) RESET BUTTON
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TECHNICAL DATA E .

INTERFACES
Ethernet 1x 100 Mbps (RJ45), 1x 10/100 Mbps (RJ45), 4.3" only 1x 10/100Mbps (RJ45)
USB on back 2x USB 2.0 (4.3" only 1x USB 2.0)
Serial interface 1xRS232/422/485 (DB15M) / MP1 187.5 kbit/s
SD/SDHC card slot External access / removable V 2.0 (push-push type) from size 5.7"
PANEL SIZE A B C D E F G H J K L M N
43" 140 95 5 30 - 5 - 84 - - 128 131 86
57" 175 145 5 40 - 7 - 131 - - 161 164 134
7.0"W 215 155 5 40 - 7 - 141 - - 201 204 144
84" 255 190 5 195 29 7.5 15 130 30 4 156 243 179
10,1"W 293 2015 5 195 29 6.5 15 130 85 62 156 285 193.5
104" 295 230 5 195 29 7.5 15 130 70 62 156 283 219
121" 325 260 5 195 29 7.5 15 130 100 77 156 313 249
121"W 321 2225 5 195 29 6.3 15 130 65 76 156 313 215
15.0" 390 305 6 195 29 7.5 15 130 145 1095 156 378 294
15.6“W 420 265 6 195 29 7.5 15 130 105 1245 156 410 255
l E_D_  _C
(V)
o] e
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oooo | B8
0
5
g
@ T 5
g
5
g
i
O
Panel CUT OUT
ol I 11 oo ol e e m = B -
LI =
=

149



(6 HMI LC



HIGHLIGHTS

All-in-one automation solution

Controller with EtherCAT® master

High-quality visualization

Integrated remote maintenance

Micro UPS for protection of non-volatile data

Software tool for backup, restore and transfer of systems
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PROTECTION CLASS 1P66 4:3 AND 16:9 FORMATS

ALUMINIUM FRAME 16 MILLION COLOURS
TOUCH SCREEN
@
@ O A ¢
(6 HMILC
td

EtherCAT
G6 Inverter ﬂ
S6 Servo Drive

ACMotor ~ ACGear Motor ~ PM Motor
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TECHNICAL DATA E .

(PU

Processor

ARM Cortex A8 - Freescale i.MX535, 1 GHz, 400 MHz Memory Bus

System memory

1GB DDR3-800

Graphic controller

MASS MEMORY

GPU with integrated LCD Controller

NAND Flash

256 MB for operating system and runtime environments (internal, not removable)

eMMC (Solid State Disk)
OPERATING DATA

4 GB project memory for further free use

Power supply

18...36V DC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

OPERATING SYSTEM

-20...60°C, Rel. humidity 80 % (without condensation)

Windows Embedded Compact 7 Pro

APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL508)
PANEL
Display size 57" 7'W 84" 10.1"W 104" 121" 12.1"W 15" 15.6"W
Format 43 15:9 43 16:10 43 43 16:10 43 16:9
Resolution 640x480 800x480 800x600 1280x800 800x600 800x600 1280x800 1024x768 1366x 768
Colours 256K 16M 16M 16M 16M 16M 16M 16M 16M
Brightness 500 cd/m?* 500 cd/m* 250 cd/m” 400 cd/m* 400 cd/m* 500 cd/m* 400 cd/m® 450 cd/m? 300 cd/m?
Viewing angle (L:R/0:U) 140°,100° 140°120° 150° 130° 160° 160° 160° 140° 160° 140° 176°176° 160° 140° 170° 160°
Touch technology Resistive 4 wire Resistive 5 wire
Protection class IP66 On front
Front panel Aluminium. Polycarbonate
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NETWORK-ON LED

LAN 2 (10/100 MBPS) (COMBIVIS CONNECT)

USB 1(TYPA2.0)

LAN 1(100 MBPS) COM 1(RS232/422/485/MPI)
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DCPOWER SUPPLY / \

SD CARD SLOT
USB 2 (TYP A, 2.0)

RESET BUTTON
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TECHNICAL DATA E .

INTERFACES
Ethernet / EtherCAT® 1x100 Mbps (RJ45), 1x 10/100 Mbps (RJ45)
USB on back 2xUSB2.0

Serial interface

1xRS232/422/485 (DB15M) / MPI 187.5 kbit/s

SD/SDHC card slot External access / removable V 2.0 (push-push type)
PANEL SIZE A B C D E F G H J K L M N
5.7" 175 145 5 40 - 7 - 131 - - 161 164 134
70"W 215 155 5 40 - 7 - 14 - - 201 204 144
8.4" 255 190 5 19.5 29 15 15 130 30 4 156 243 179
10.1"W 293 2015 5 195 29 6.5 15 130 B35 62 156 285 193.5
104" 295 230 5 195 29 75 15 130 70 62 156 283 219
12.1” 325 260 5 195 29 7.5 15 130 100 77 156 313 249
121"W 321 2225 5 19.5 29 6.3 15 130 65 76 156 313 215
15.0" 390 305 6 19.5 29 15 15 130 145 109.5 156 378 294
15.6"W 420 265 6 19.5 29 15 15 130 105 1245 156 410 255
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@ HIGHLIGHTS

All'in One — Automation solution

Synchronous realtime control with EtherCAT Master

High quality visualization

Integrated remote maintenance

Micro UPS for secure of non volatile memory

Optimised processor power for synchronous motion control, rapid switching and detection of signals
Smart system with integrated real-time controller, visualization and remote monitoring supplemented
by a wide range of interfaces (USB, Ethernet, EtherCAT®, CANopen, RS232/485)
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PROTECTION CLASS 1P66 4:3 AND 16:9 FORMATS

/
ALUMINIUM FRAME /
16 MILLION COLOURS
TOUCH SCREEN
PROTECTION CLASS P66 4:3 AND 16:9 FORMATS
TOUCH SCREEN —
ALUMINIUM GLAS / 16 MILLION COLOURS
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(PU

TECHNICAL DATA E .

Processor

ARM Cortex A9 i.MX6 Duallite @ 1 GHz

System memory

1GB DDR3-800

Graphic controller

MASS MEMORY

Integrated ARM iMX6 Coretex A9

eMMC (Solid State Disk)

4 GB for operating system and runtime environments (internal, not removable)

Application memory

8 GB project memory for further free use

Retain memory

OPERATING DATA

128 KB persistant and retain

Power supply

18...36V DCincl. micro UPS (First charge in 30s, recharge in 15s)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

OPERATING SYSTEM

-20...60°C, Rel. humidity 80 % (without condensation)

Windows Embedded Compact 7 Pro

APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (61010)
PANEL resistive
Display size 7'W 84" 10.1W 104" 121" 12.1"W 15" 15.6"W
Format 15:9 43 16:10 43 43 16:10 43 16:9
Resolution 800x480  800x600  1280x800 800x600  800x600  1280x800 1024x768 1366 x 768
Colours 16M 16M 16M 16M 16M 16M 16M 16M
Brightness 500cd/m*  350cd/m®  400cd/m®  400cd/m®> 450 cd/m®>  400cd/m®>  450cd/m® 400 cd/m’
Viewing angle (L:R/0:U) 140°,130°  150°,130°  170°170°  160°140°  160°140°  176°176°  160°140°  170° 160°
Touch technology Resistive 4 wire Resistive 5 wire
Protection class IP66 on front
Front panel Aluminium, Polycarbonate
PANEL capacitive
Display size 7"W 10.1"W AR 15.6"W
Format 15:9 16:10 16:10 16:9
Resolution 800x 480 1280 x 800 1280 x 800 1366 x 768
Colours 16M 16 M 16 M 16 M
Brightness 500 cd/m” 400 cd/m? 400 cd/m? 400 cd/m?
Viewing angle (L:R/0:U) 140°,130° 170°,170° 176°,176° 170°,160°
Touch technology capacitive
Protection class IP66 on front
Front panel Aluminium, glas
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POWER-ON LED LAN 1(10/100/1000 MBPS)

LAN 2 (10/100/1000 MBPS) (COMBIVIS CONNECT)

USB 1(TYPE A 2.0) COM 1(RS232/422/485/MPI)

e

DCPOWER SUPPLY CAN (OPTIONAL)

USB 2 (TYPE A, 2.0)

RESET BUTTON MICRO SD CARD SLOT

BED
@68 B .
@ (6 HMI LC

EtherCAT

e (0@ (E [
mm

I jCG 1/0

36 Inverter

S6 Servo Drive

ACMotor  ACGear Motor  PM Motor
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TECHNICAL DATA E .

INTERFACES
Ethernet / EtherCAT® 2x10/100/1000 Mbps (RJ45)
USB on back 2xUSB 2.0
Serial interface 1x RS232/422/485 (DB15M) / MP1 187.5 kbit/s
CAN (optional) CAN Master / slave with termination resistor (DB9M)
SD/SDHC card slot External access / removable V 2.0 (push-push type)
PUSHBUTTON
Taster Hardware reset
Default settings
PANEL resistive A B ¢ D k F G H J K L M N
70" W 215 155 5 486 - 7 - 14 - - 201 204 144
8.4" 255 190 5 19.6 37 75 15 130 30 217 196.5 243 179
10.1“W 293 2015 5 19.6 37 6.5 14.9 130 36 47 196.5 285 193.5
10.4" 295 230 5 19.6 37 75 14.9 130 70.1 417 196.5 283 219
121" 325 260 5 19.6 37 75 14.9 130 100 56.8  196.5 313 249
121"W 321 2225 5 19.6 37 6.5 14.9 130 65 55.8 196.5 313 215
15.0" 390 305 6 19.6 37 75 14.9 130 726 893 196.5 378 294
15.6"W 420 265 6 19.6 37 75 14.9 130 105 1042 1965 410 255
PANEL capacitive A B C D E F G H J K L M N
70" W 204 1476 4 48 - 5 - 1375 - - 194 197 140.5
10.1“W 293 2015 5 188 37 6.5 14.9 130 36 418 196.5 285 193.5
121"W 321 2225 5 215 37 6.5 14.9 130 65 55.7 196.5 313 215
15.6"W 420 267 6 19.5 37 8 14.9 130 1051 1043 1965 410 255
A l E_D_ _C
(U]

]

|u]

5

o

5

= :

|m]

o

|m]

&

5

]

L

Panel CUT OUT
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(6 SMART



FOWER
ricHE
sus

rRevoTE [N
can RUNTE
can ErR

24y

xifl2
E=

HIGHLIGHTS

Super compact =47 x 122 x 124

DIN rail IPC with flexible expandable I/0 assemblies and integrated micro UPS

Optimised processor power for synchronous motion control, rapid switching and detection of signals
Smart system with integrated real-time controller, visualization and remote monitoring supplemented
by a wide range of interfaces (DVI, USB, Ethernet, EtherCAT®, CANopen, RS232/485)
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(6 SMART

STATUS-LED

A
ETHERCAT
L2 B
X7
UsB
i ETHERNET
LAN
HE |
SERIAL (OPTIONAL) ' ETHERCAT
CAN (OPTIONAL)
EUS
X5
::ﬂ GRAPHICS
NNN
LLL}
LLL]
Ll
LLL]
LLL ]

DCPOWER SUPPLY
2y
w ov
+ X4
X1
@
@ B B ovi/use & [3
= (6 Smart
@ (6 Monitor

H6 Multi Axis
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TECHNICAL DATA E .

CPU

Processor ARM iMX6 Dual Core Cortex-A9 @ 1 GHz

System memory RAM 1GB

Graphic controller Integrated in ARM iMX6 Cortex A9

MASS MEMORY

System memory 4 GB for operating system and runtime environments
Application memory 8 GB project memory for free use

Retain memory 128 KB persistent and retain

OPERATING DATA

Power supply 18...36VDCincl. Micro UPS
Operating environment 0...50°C, Rel. humidity up to 95 % (without condensation)
Storage conditions -20...60°C, Rel. humidity up to 95 % (without condensation)

OPERATING SYSTEM

Windows Embedded Compact 7 Pro

APPROVALS

CE, cULus

165



(6 SMART

RESET BUTTON

RESTORE BUTTON, ZUM ZURUCKSETZEN
DES STEUERUNGSSYSTEMS

INTEGRIERTE MICRO USV

C
EtherCAT
MASTER SLAVE SLAVE SLAVE SLAVE SLAVE

O] DOoOoo0ooooooog
I

_
(]

EtherCAT EtherCAT EtherCAT EtherCAT EtherCAT

EtherCAT

EtherCAT

: B8 E

Oy DOoO0oooooooog:
0
(]
Oy DOoO0oooooooog:
O
(]
i ooooooooooog™
0
[m]
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(6 Coupler c61/0 61/0 61/0 G61/0 (6 EXTENDER



TECHNICAL DATA E .

INTERFACES
Ethernet 1x10/100/1000 Mbps (RJ45)
o 1 x EtherCAT® Master(RJ45)
FtherCAT 1x E-BUS Port / supply: 5 V/3A (approx. 20 10-modules)
USB 2xUSB 2.0
Monitor output 1xDVI
Diagnostics Multicolour LED
OPTIONS
Serial interfaces 1xRS232/485 opto-isolated
(AN CAN Master / Slave with terminating resistor
PUSHBUTTON
Taster Hardware reset
Default settings
A B C D E
47 122 124 42,8 175
C A

e 0OOOODO

M
\
\
\

o)

GRESE
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(6 COMPACT



(s1)

Run
{Stop
Clear

. Error Run

Cloo

® OL VCC

@ HIGHLIGHTS

True real-time performance thanks to powerful 32-bit microcontroller with integrated Floating Point Unit

No operating system to reduce resources

Programming and code processing to IEC 61131-3

Rapid real-time bus system with integrated EtherCAT®-Master
Various slave interfaces as optional equipment
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6 COMPACT

SERIAL (RS232/485) FIELDBUS (OPTIONAL)

Run
Stop MULTIFUNCTION SWITCH
“Clear
STATUS-LED
Error Run
|
ETHERNET '
TOP HAT RAIL MOUNTING
DCPOWER SUPPLY
4XDI/4XDO

SLAVE /Third party device

i

(6 COMPACT

(6 HMI

EtherCAT
@ @

G6 Inverter

S6 Servo Drive

AC Gear Motor PM Motor
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TECHNICAL DATA E .

CPU

Processor SH7269 - 32-Bit RISC Microcomputer SuperHTM RISC engine inc. Floating Point Unit
Mass memory

System memory 256 MB Flash, Boot Application + files, 32 MB RAM, Code + Data

Retain memory 32KB

OPERATING DATA

Power supply 18...30VDC
Operating environment -10....45°C, Rel. humidity 5. . . 80 % (without condensation)
Storage conditions -25...70°C, Rel. humidity 5. .. 80 % (without condensation)
APPROVALS

(E

m



6 COMPACT

ETHERCAT

DIRECT AXIS INTERFACES HSP 5

OPTIONAL FIELBUS INTERFACE

SERIAL INTERFACE RS232/485
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INTERFACES
Ethernet 1x10/100 Mbps (RJ45)
EtherCAT® 1 x EtherCAT® Master(RJ45)
HSP5 4 x KEB HSP5 (RJ45)
Serial 1xRS232/485
Diagnostic LED
OPTIONS
Fieldbus systems Profibus Slave interface
Profinet Slave interface
EtherCAT® Slave interface
CAN Master/Slave interface
Interbus Slave interface
Powerlink Slave interface
DIGITAL1/0'S
4 x Digital input (1 x fast input: 100 ps)
4 x Digital output (24 V; max. 0.7 A per channel), short-circuit resistant
TYPE B C D E F
(6 Compact 45 130 35 43 126,5 118
A B
IR [ i
‘ O
I
w v
o [
® o
)
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H6 CONTROL
UNIT



@ HIGHLIGHTS

True real-time performance thanks to powerful 32-bit microcontroller with integrated Floating Point Unit
No operating system to reduce resources

Programming and code processing to IEC 61131-3
Rapid real-time bus system with integrated EtherCAT®-Master
Various slave interfaces as optional equipment
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H6 CONTROL UNIT

DCPOWER SUPPLY

DCBUS

C6 HMI . |

s s s | ess | =)

H6 Multi Axis (6 Remote 10
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CPU

Processor SH7269 - 32-Bit RISC Microcomputer SuperHTM RISC engine inc. Floating Point Unit
Mass memory

System memory 256 MB Flash, Boot Application + files, 32 MB RAM, Code + Data

Retain memory 32KB

OPERATING DATA

Power supply 18...30VDC
Operating environment -10 ... 45°C, Rel. humidity 5 ... 85 % (without condensation)
Storage conditions -25...55°C, Rel. humidity 5 ... 95 % (without condensation)
APPROVALS

CE, UL
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H6 CONTROL UNIT

E
E B8
e B8
- 4XDI/4X DO
B
2 8
B
s 2
i
ERROR BUS

Q
o~
£
(m]
o
>

SERIAL INTERFACE RS232/485

OPTIONAL FIELBUS INTERFACE

ETHERNET

ETHERCAT
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INTERFACES
Ethernet 1x10/100 Mbps (RJ45)
EtherCAT® 1 x EtherCAT® Master(RJ45)
Serial 1xRS232/485
Diagnostic LED
OPTIONS
Fieldbus systems Profibus Slave interface
Profinet Slave interface
EtherCAT® Slave interface
CAN Master/Slave interface
Interbus Slave interface
Powerlink Slave interface
DIGITAL1/0’S
4 x Digital input (1 x fast input: 100 ps)
4 x Digital output (24 V; max. 0.7 A per channel), short-circuit resistant
TYPE A B C D E
H6 Control unit 50 198 7 395 407

KEB
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(6 SAFETY



SAFETY PLC

i |
i I
|
[ ]
| |
|
1
|
a
|
1
| L]
[€ € ¢ (K
e
[CC T

HIGHLIGHTS

Freely programmable Safety PLC (IEC 61508 SIL3 and DIN EN ISO 13849-1 Ple)
Certified safety function modules

Substantial reduction in time spent in development, verification and testing of a safety application
Programming by means of CODESYS Safety by main controller and EtherCAT® connection
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C6 SAFETY PLC

ETHERCAT FIELDBUS FAIL SAFE

OVER ETHERCAT (FSOE)
SAFETY PLC
l E !
P , SIGNAL DISPLAY
REDUNDANT SAFETY CONTROLLER .
TOP HAT RAIL FIXING AND
FUNCTION EARTH
SAFETY CONTROLLER INTEGRATED
IN CONTROL CONCEPT
T
— ]
v-iji
Safety over
EtherCAT.
—
EtherCAT ™ e
EtherCAT - FSoE €6 Safety PLC
A E
Safety =l
€6 Safety 1/0
COMBIVERT F6 _Tmm_l:_
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TECHNICAL DATA E .

C6 SAFETY CONTROLLER

Safety protocol FSoE

Safety standard IEC61508 SIL3 and DIN EN IS0 13849-1 PLe
Approvals CE, cULus, TOV Rheinland

Runtime system (ODESYS RT Safety

Programming tool CODESYS Safety integrated from COMBIVIS studio 6 V3.6.60
E-Bus power consumption 240 mA

Power supply Via E-Bus connection

Resistance to interference EN 61000-6-2/ EN 61000-6-4

Resistance to vibration/shock EN 60068-2-6 / EN60068-2-27

Signal display Status LEDs (EtherCAT®, Safety, Power)

Ambient conditions 0°C...+55°CIP20

Housing Aluminium carrier, exterior plastic 25 x 120 x 90 mm
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C6 SAFETY I/0

ETHERCAT FELDBUS
SAFETY OVER ETHERCAT (FSoE)

SM /502

; SIGNAL DISPLAY

SECURE CONNECTION
INPUTS/OUTPUTS

EXTRA ADDRESSING
FSOE SLAVE FOR s
SAFETY REASONS

T S

—— ‘,-f
Safety over
EtherCAT. ™ corr [
—

EtherCAT. [=3

O EtherCAT Run
O Safe Status
O Power

Ooooooooooooooooo

,_
L]

= "l
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TECHNICAL DATA E .

(6 SAFETY INPUT /OUTPUT TERMINALS

Safety protocol FSoE

Safety standard IEC61508 SIL3 and DIN EN IS0 13849-1 Ple
Number of inputs 4 safe inputs

Number of outputs 2 safe outputs (IMAX =2 A)

(ycled outputs (0SSD) 4

Reaction time < 1ms (read input, write to E-Bus)

Fault reaction time < Watchdog time (adjustable)

Extended diagnostics Via COE

E-Bus power consumption 300 mA

Power supply 24V DC(-15% / +20%)

Resistance to interference EN 61000-6-2/ EN 61000-6-4

Resistance to vibration/shock EN 60068-2-6 / EN60068-2-27

Approvals CE, cULus), TUV Rheinland

Ambient conditions 0°C...455°C 1P20

Housing Aluminium carrier, external plastic 25 x 120 x 90 mm
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@ HIGHLIGHTS

Remote monitoring using Ethernet-based router

Worldwide support from several server locations

Also available as router with integrated 3G/4G modem

Access to remote devices via Ethernet or serial interface

Proven COMBIVIS connect software connects the plant to be monitored to your workplace via VPN
Additional HMI functionality for datalogging, long-term machine diagnostics and notification by
E-Mail and SMS
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DCPOWER SUPPLY
2XDI/S"DO

STATUS-LED

ETHERNET LAN

ETHERNET WAN

SERIAL
(RS232/422/MPI)

a COMBIVIS connect
COMBIVIS studio 6
COMBIVIS HMI

(6 ROUTER

3G/4G
ANTENNA

| W||||“\I|!‘|‘!||||m

!. i||.|‘

SIM CARD
SLOT (REAR)

COMBIVIS connect
Runtime

WAN (OM

@ &

t[3
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TECHNICAL DATA E .

C6 ROUTER E/ L (3G/4G)
E1 E2 B3 E4 L L2 L3 L4

Remote maintenance | CONNECT (ONNECT - CONNECT

Visuallisierung - HMI HMI HMI

(loud - - (loud (loud

MOBILE NETWORK

(ONLY L ROUTER)

Type i i i i 2G/3G/4G LTE Pentaband Modem up to 50 Mbps upload/100
Mbps download

Band i i i i FDD-LTE: B1/B2/B3/B4/B5/B7/B8/B17/B20; TDD-LTE: B38/B40;
UMTS/HSPA+: B1/B2/B5/B8; GSM/GPRS/EDGE: 900/1800 MHz

Antenna - - - - 1x SMA Plug (various additional antenna option)

SIM - - - - 1xSIM Card (mini) socket push-push type

CPU

Processor ARM Cortex A8 processor Freescale® i.MX535 1 GHz

MEMORY

System memory

RAM-1GB

NAND-Flash 256 MB for operating system and runtime environments (internal, not removable)
eMMC (Solid State Disc) |2 GB 4 GB project memory for free use

OPERATING DATA

Power supply 9...36VDC

Operating environment

0...50°C(-20...70°COption), rel. humidity up to 95 % (without condensation)

Lagerbedingungen

-20...60°C(-20... 70 °COption), rel. humidity up to 95 % (without condensation)

OPERATING DATA

‘ Windows Embedded Compact 7 Pro
APPROVALS

e, cus
INTERFACES
Ethernet WAN 1x 10/100 Mbps (RJ45)

LAN 1x 100 Mbps (RJ45)

USB on back 1xUSB2.0

Serial interface

1xRS232/422/485 (DB15M) / MPI 187. kbit/s (galvanically separated)

DIGITAL1/0S

Inputs INO - Secured activation WAN connection. Function controlled by COMBIVIS Control Center
INT - C6 Router software reset

Ausgange 0UTO C6 Router WAN connection active (output relay max. 200 mA /24 V D()
OUT1 remote monitoring active (output relay max. 200 mA /24 V D)

PUSHBUTTON

Buttons (6 Router hardware reset

(6 Router default setting
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¥

00C6FDO-AASO 00C6FDO-AAEQ

00C6FDO-AAWO

00C6FD0-AC30
00C6FD0-AASO 00C6FD0-AC50
00C6FD0-ACAQ

Stick antenna Stick antenna Stick antenna Qutdoor antenna
extension 3,5, 10m Wall mounted IP67, 3 m P67, Tm
A B C D E F G
C6 ROUTER EX 35 177 116 138 159 4 14
C6 ROUTER LX 45 177 116 138 159 4 14
-—A

=

[e}Ne o]
[e}ye]

l A

a ® | w

° [9E5)

1/

FAANMANNAANNMANAN

C
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CONFIGURATION E .

The C6 Router can be configured via two different communication paths:

CONFIGURATION WoDE « manually with local network connection
- from exported configuration data via USB memory stick

g Canired Center will commurmeate with he Rouler threugh lecal &
u
--_E same submetwork as the Control Center PC,

Local Ares Metwork

#

*
'@ Contred Cemer will expon the Reouter configuration te & USE me

UsE

The configuration of the (6 Router is protected with necessary log-on

router data.
CONFISURATION MOBE  « ROUTER
The routers available in the local network are identified via unique MAC

Flease enter the login credentsals then dick Discover, All matching Routers on the locs addresses.

Liser name adrtin

Padiword T

[ oiscowery
Fusters faund

MIACs: 00-12-C0-01-9E-39, 00-12-CD-00-DE-3A

Cenfsgure
The configuration level is easy to understand, self-explanatory and limited
L .o .
T to a minimum number of parameters.
CORFISUSATION MO - ROUTER = COMIIG URATION

However a number of communication paths are possible, guaranteeing a
 WAN Configuration high usage density.

~ LA Configuration

~ Serial Port Configuration
~ General Dptions

~ LAN-WAMN Bouting

* Modem

~  Domaiin Registration

| Laftware version
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CONFIGURATION

router

CNFIGURATION MOOL ROUTLR * CONTIGURATION

After a few minutes of router configuration, you have
worldwide access to remote devices for maintenance and
monitoring - irrespective of device type and manufacturer.

3

'WAHN Configuration

» LAM Configuration

<

Sarlal Port Configuration

€

General Options
= LAN.WAN Routing

| Modem

<

Domain Registration

€

Software version

CONFIGURATION STEPS

Step 1

| WAN Configuration

MAC zddress 00-12-CD-00-13-46
WAN-Port as Internet access (server infrastructure) — IP address can be

assigned statically or automatically via DHCP.

Obtain IP configuration fraom DHCP server

1P address 172191731
Mask 255.255.00
Gateway 17219161
DNS 1 172.16.16.26
DNS 2 8888
R Step 2

MAC address 00-12-C0-01-24-83 . . .
IP configurations from one or more local automation networks accessible

Cibtain 1P configuration fram DHCP server

The Ubiguity Router LAM interface can be assigned one or mare IP addre via VPN tunne"
1020031 - 2552552550
Remove
I acddrags [u¥aliTu]
Mask 0000
Add
# | Serial Port Configuration Step 3

ot
As well as local Ethernet-linked networks, serial connections can be set
up via a VPN tunnel.

(=) Serial Port Configuration
Mode ] = MPlAddress 15 Maximum FOL 31

192



e =1 I

I~ General Optlons
New password
Conbirm password

Availability made

Intermet connectivity

Provey configuration
Provy address
Praxy pon

Promy username
Provy paseword

Always on >
WiAN only ol

Maone i

>

LAN-WAN Routing

+ Enabled

Add P addresses (Le. 192,068 100.1,255 255.255.255) or ranges (Le. 192,168 10

uE 1B addrees Subnet matk
WAM 172171290 2552552550
LAN 19218800 255.255.285.0
Rtmdrng
F WAN -
P address 17217139180
Mask 2552552550
Add
-~ Madam
statug Disconnected
Carries mode WEDA
Signal strength il
PN code
AFN
Ugsrnane
Fassword
Diamain
Dialibd rurnbér e L, e

Step 4

Variable configuration with regard to connection type (WAN, Modem),
handling of Internet activation (constant, via SMS and/or digital input).

Step 5

The LAN-WAN routing allows configuration of rules between the two
Ethernet interfaces of the router (LAN and WAN) which define the static

routing of individual IP addresses or address ranges.

Step 6

To be able to use Internet access via modem (UMTS), the provider access

data (SIM card) can be configured here.

Initial narme
Folder

~ | Domain Ragistration

Please insert a valid name

Flease select a folder

Select

The: domain registration cperation creates a new Router identity on the server and assigns an initial name. The device is intially kocated into the reot of your domain.
You can later renamae the device or move it into anmrwhfmrh}rusingm Dormain browser.

The: reqistration aperation will overarite a previous identity if already present. Please double check that you want to do it

[+] Create and register a new identity for the Router into the damain,

Step7

Domain registration opens the possibilities of remote device maintenance,

and access can be managed user oriented.
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IPCTECHNOLOGY

An industrial PC (IPC for short) is a computer used for tasks in the indus-  Further requirements for IPC are a long availability period of at least 10
trial sector. Typical sectors are industrial automation and visualization. ~ years, reliable hardware which is designed for rough industrial environ-
IPC technology differs from embedded technology primarily in the higher  ments, and processing of control tasks in real-time.
performance of processor platforms and higher quality of operating
systems.

+ (6 E22 Panel / Box/Book Mount

(6 P33 Book Mount

+ (6 P34 Panel/Box/Book Mount

195



(6 E22
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@ HIGHLIGHTS

Fanless IPCup to 50 °C operating temperature
Intel® Bay Trail Platform with 64 Bit architecture
- Celeron® J1900 2 Ghz, 4 Cores, 4 Threads

Wide range of 16 million colours LED backlight TFT LCD Displays with resistive or capacitive touch technology
- 4:3 Format: 10.4”, 12.1%, 15", 17" (5:4), 19" (5:4); 16:9 Format: 10.1”, 12.1” (16:10), 15.6", 18.5", 21.5", 24"

Slim Version (SL) for installation situations with limited space

Smart memory concept for maximum flexibility in application
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(6 E22 PANEL

FULL HD RESOLUTION

4:3 AND 16:9 FORMATS

RESISTIVE TOUCH TECHNOLOGY

UsB
ON FRONT

GLASS FRONT

CAPACITIVE TOUCH TECHNOLOGY

PROTECTION CLASS IP66

EtherCAT

SOIS

SHONS
oo
o)l o’
8 a8

6 1PC

S6 Servo Drive

PM Motor
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TECHNICAL DATA E .

(PU

Processor

Intel® Celeron®J1900, 2.00 GHz (2.42 GHz Burst), 2 MB L2 cache, 4 cores, 4 threads

System memory

RAM 2.GB /4 GB (1 x SODIMM DDR3 Module)

Graphic controller

Intel® HD Graphics integrated in Intel® Celeron™ microprocessor, 688 MHz

MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply

18...32VDC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

-20...60°C, Rel. humidity 80 % (without condensation)

Protection class IP66 front
OPERATING SYSTEM

Windows Embedded Standard 7P 32 Bit and Microsoft Windows 10 loT Enterprise 2019 - LTSC
APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL508)
PANEL resistive
Display size 10.4" VAR 15" 17" 19"
Format 43 4:3 43 54 54
Resolution 800 x 600 800 x 600 1024 x 768 1280 x 1024 1280 x 1024
Colours 16M 16M 16M 16M 16M
Brightness 400 cd/m? 500 cd/m? 500 cd/m? 350 cd/m” 350 cd/m’
Viewing angle (L:R/0:U) 160°, 140° 160°, 140° 170°,170° 170°,160° 170°,170°
Touch technology Resistive 5 wire
Front panel Aluminium. Polycarbonate
PANEL WIDE resistive
Display size 10.1"W AR 15.6"W 18.5"W 21.5"W 24"W
Format 16:10 16:10 16:9 16:9 16:9 16:9
Resolution 1280 x 800 1280 x 800 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Colours 16M 16M 16M 16M 16M 16M
Brightness 400 cd/m’ 400 cd/m’ 400 cd/m* 300 cd/m’ 300 cd/m’ 300 cd/m’
Viewing angle (L:R/0:U) 160°, 160° 176°, 176° 170°,160° 150°, 140° 178°,178° 178°,178°
Touch technology Resistive 5 wire
Front panel Aluminum. Polycarbonat
PANEL WIDE capacitive
Display size 10.1“W 12.1"W 15.6"W 18.5"W 21.5"W
Format 16:10 16:10 16:9 16:9 16:9
Resolution 1280 x 800 1280 x 800 1366 x 768 1366 x 768 1920 x 1080
Colours 16 M 16 M 16M 16M 16M
Brightness 400 cd/m? 400 cd/m’ 300 cd/m” 300 cd/m’ 300 cd/m’
Viewing angle (L:R/0:U) 170°,170° 176°,176° 170°,160° 170°,160° 178°,178°
Touch technology (apacitive 4 Finger
Front panel Aluminium, Glass
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(6 E22 PANEL

PANEL SL

RS232 2XUSB2.0/1XUSB 3.0
DCPOWER SUPPLY 2 XETHERNET 10/100/1000
DvI
y Loy, [ 1100 A wpdaaw |
4 DT e B A

Lm0 s ee NS

PANEL $1

2XUSB2.0/1XUSB 3.0 PCI-SLOT

RS232

2 X ETHERNET 10/100/1000

ADD-ON INTERFACE

DCPOWER SUPPLY DVI

. g | -I'I..:._.:-I........... .

| = e
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TECHNICAL DATA E .

INTERFACES SL S1
Ethernet / EtherCAT® 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210) 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210)
USB on front 1x USB 2.0 (resistive) 1x USB 2.0 (resistive)
USB on back 1xUSB3.0,2xUSB 2.0 1xUSB3.0,2xUSB 2.0
Serial interface 1xRS232 (DBIM) 1xRS232 (DBIM)
Monitor output 1DV R 1DV R
(DVI-D + VGA, for VGA an adapter is required) (DVI-D + VGA, for VGA an adapter is required)
Expansion slot - 1x PC (for fieldbus cards)
Add-on interface - 1xRS232/422/485 opto isolated 4 1x USB 2.0 (Type -A)

- 1x Ethernet 10/100/1000 Mbps

LCDTFT A B C D EiL ETH E2 F (SL/S1) G H
Resistive 10,1"W 293 212 277 196 8 8 8 29/- 19 5
104 300 245 280 225 10 10 10 29/77 19 5
121" 335 270 315 250 10 10 10 29/77 19 5
12,1"W 331 234 313 216 9 9 9 29/77 21 5
15* 390 315 370 295 10 10 10 29/77 19 6
15,6“W 430 275 410 255 10 10 10 29/77 19 6
17" 455 355 435 335 10 10 10 29/77 21 6
18,5"W 500 320 480 300 10 10 10 29/77 21 6
19" 490 388 470 368 10 10 10 29/77 23 6
21,5"W 579 367 559 347 10 10 10 29/77 23 6
24'W 640 402 620 382 10 10 10 29/77 213 8
Capacitive ~ 10,1"W 293 212 277 196 8 8 8 29/- 20 5
12,1"W 331 222,5 313 216 9 9 9 29/71 22 5
15,6"W 433 280,5 410 255 15 10,5 1,5 29/71 36 6
18,5"W 503 320,5 480 300 10 10,5 1,5 29/77 35 6
21,5"W 581,5 367,5 559 347 10 10,5 1,5 29/77 35 8
214'W 640 402 620 382 10 10 10 29/77 21 8
A F G Front Panel
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(6 E22 BOX

RESET, WD RESET 2XUSB 2.0
DCPOWER SUPPLY FANLESS COOLING
CFAST SLOT
A [0 0 RN
B g, B o
LED POWER, DRIVE, WD TEMP / \ 2X LAN 10/100/1000 MBPS ETHERNET / ETHERCAT
RS232 1XUSB 3.0

B

(6 Monitor

DVI/USB

EtherCAT

SIS

(6 IPCBox

S6 Servo Drive [l
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TECHNICAL DATA E .

CPU

Processor Intel® Celeron®J1900, 2.00 GHz (2.42 GHz Burst), 2 MB L2 cache, 4 cores, 4 threads
System memory RAM 2 GB /4 GB (1 x SODIMM DDR3 Module)

Graphic controller Intel® HD Graphics integrated in Intel® Celeron™ microprocessor, 688 MHz
MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18...32VDC (isolated power supply)

Operating environment 0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions -20...60°C, Rel. humidity 80 % (without condensation)

Protection class 1P20

OPERATING SYSTEM

Windows Embedded Standard 7P 32 Bit and Microsoft Windows 10 loT Enterprise 2019 - LTSC - Entry
APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL508)
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(6 E22 BOX

BOX SL

DCPOWER SUPPLY

RS232

2XUSB2.0/1XUSB 3.0
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TECHNICAL DATA E .

INTERFACES SL S1
Ethernet / EtherCAT® 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210) 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210)
USB on back 1xUSB3.0,2xUSB 2.0 1xUSB3.0,2xUSB 2.0
Serial interface 1xRS232 (DBIM) 1xRS232 (DBIM)
Monitor output 1 XDV . . 1XDVH . .
(DVI-D + VGA, for VGA an adapter is required) (DVI-D + VGA, for VGA an adapter is required)
Expansion slot - 1x PC (for fieldbus cards)
Add-on interface - 1xRS232/422/485 opto isolated + 1x USB 2.0 (Type -A)

- 1x Ethernet 10/100/1000 Mbps

TYPE A B C D E F G H
SL Box 303.4 185 35 6 29 20.2 253
S1 Box 303.4 215.5 82.8 6 76.8 20.2 253 5
A AD.W‘——‘
U ) ° U
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& e nesa i gegse 8
foneEang. fegeea
|| A R -
0000000080800 000B000EE00
BLOG=E000000B880 8080086
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TECHNICAL DATA E .

CPU

Processor Intel® Celeron®J1900, 2.00 GHz (2.42 GHz Burst), 2 MB L2 cache, 4 cores, 4 threads
System memory RAM 2 GB / 4GB (1 x SODIMM DDR3 Module)

Graphic controller Intel® HD Graphics integrated in Intel® Celeron™ microprocessor, 688 MHz
MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18...32VDC (isolated power supply)

Operating environment 0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions -10....60°C, Rel. humidity 80 % (without condensation)

Protection class 1P20

OPERATING SYSTEM

Windows Embedded Standard 7P 32 Bit, Microsoft Windows 10 loT Enterprise 2019 - LTSC und Linux
APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL61010)
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DCPOWER SUPPLY
2 X ETHERNET (10/100/1000 MBPS)

DvI

2XUSB 2.0 (TYPEA)

POWER ON "
UPS rl o
HDD ACTIVITY -0 e
OVER TEMPERATURE / BATTERY FAULT . 5
WATCHDOG / FACTORY RESET ~ e
STATUS PLC 3 K
STATUS BUS e
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TECHNICAL DATA E .

INTERFACES DVI RVL
Ethernet / EtherCAT® 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210) 2 x Ethernet 10/100/1000 Mbps (2 x Intel® 1210)
UsB 2xUSB 2.0 (Typ A) 2xUSB 2.0 (Typ A)
USB on front 1xUSB3.0 1xUSB3.0
Serial interface - -
Monitor output 1xDVI-I 1xRVL out (RJ45)
Add-on interface 1xRS232/422/485 1xRS232/422/485
1x Ethernet 10/100/1000 Mbps 1x Ethernet 10/100/1000 Mbps

23 UUSE 20 2xUSE20 1 x RVL OUT

1 RSEEZ.WZ?NE? + 1% LAN 1 R5?32.-’4224'4B% + 1xLAN
aptiona aptkanal
& o« == @ o ¢
3 PP L oy — o~ [ o — C
dC b =< & = o — -

v |
2 USE 20 2u LAN 1xDVI 2w USE 2.0 2 x LAN 1 x RVL OUT
TYPE A B C D E
BM A 220 159.5 19 182
A ©
| g [
O
© (©)
©) (C]
O
Insenl | <[ [p
© CDGDGD@)DGDGD@DGDCDCDDGDGDD@GDCDGDGDGDD @

209



(6 P33



HIGHLIGHTS

Fanless IPChook mounted up to 50 °C operating temperature
Intel® Skylake U-Plattform

- Celeron® Dual Core 3955U 2 Ghz, 2 Cores, 2 Threads

Smart memory concept for maximum flexibility in application
Synchronous realtime control with EtherCAT Master

Micro UPS for secure of non volatile memory
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DVI/USB
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TECHNICAL DATA E .

CPU

Processor Intel® Celeron® 3955U, 2,00 GHz 64 bit, 2 MB Smart cache, 2 cores, 2 threads
System memory RAM 4 GB (1 x SODIMM DDR4 Module)

Graphic controller Intel® HD Graphics 510 integrated in Celeron 3955U processor, 300MHz/900MHz
MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18...32VDC (isolated power supply)

Operating environment 0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions -10....60°C, Rel. humidity 80 % (without condensation)

Protection class 1P20

OPERATING SYSTEM

Windows Embedded Standard 7P 32 Bit, Microsoft Windows 10 loT Enterprise 2019 - LTSC
APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL61010)
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(6 P33 BM

OPTIONAL RVL OR DVI DCPOWER SUPPLY
2XUSB 3.0 (TYPEA)
3 XETHERNET (10/100/1000 MBPS)
POWER ON
UPS POWER ON RESET
HDD ACTIVITY SYSTEM RESET
OVER TEMPERATURE / BATTERY FAULT
WATCHDOG / FACTORY RESET WATCHDOG RESET
STATUS PLC PLCRUN/STOP / RESET
STATUS BUS USB3.0
BACKUP BATTERY
CFAST MEMORY
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TECHNICAL DATA E .

INTERFACES DVI

RVL

3 x Ethernet 10/100/1000 Mbps

3 x Ethernet 10/100/1000 Mbps

Ethernet / EtherCAT™ (2xIntel® 1210, 1 x Intel® [219LM) (2xIntel® 1210, 1 x Intel° 1219LM)
USB 2xUSB3.0(TypA) 2xUSB3.0 (Typ A)

USB on front 1xUSB3.0 1xUSB 3.0

Serial interface

Monitor output 1xDVI-D 1xRVL out (RJ45)

Add-on interface 1xRS232/422/485 + 1x USB 2.0

ADD-ON
Interface

1xRS232/422/485 +1x USB 2.0

ADD-ON
Interface ‘1 XRVLOUT

©® C)C)C) C)C)DC)C)C)C) ®
C)C)C)C)C) o

| POWER sy POWER
PLUG —o o PLUG
. DE&% ﬁ% J . [fm DDDE%DD o
3xLAN 2xUSB 3xLAN
TYPE A B C D E
BM 71 220 159.5 19 182

O M

e
© ©
© ©
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@ HIGHLIGHTS

Fanless IPC with high-performance processor up to 50 °C operating temperature
Intel® Skylake Platform (Core i)

- Core i5-6440EQ 2,70 GHz, Quad Core - 4 Threads
Displays with resistive or capacitive touch technology
- 4:3 Format: 12.1%, 15", 17" (5:4), 19" (5:4); 16:9 Format: 12.1” (16:10), 15.6", 18.5", 21.5", 24"

Smart memory concept for maximum flexibility in use
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(6 P34 PANEL

FULL HD RESOLUTION

4:3 AND 16:9 FORMATS

RESISTIVE TOUCH TECHNOLOGY

USB ON FRONT

GLASS FRONT

CAPACITIVE TOUCH TECHNOLOGY

PROTECTION CLASS IP66

EtherCAT

e
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H6 Multi Axis

PM Motor
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TECHNICAL DATA E .

CPU

Processor

Intel® Core™ i5-6440EQ, 2,70 GHz (3.40 GHz Turbo), 6MB smart cache, 4 cores, 4 threads, Soldered on-board

System memory

RAM 4 GB (2 x SODIMM DDR4-2133)

Graphic controller

Intel® HD Graphics 510 integrated into Intel® Celeron™ microprocessor, 950MHz

MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18....32V DC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

-20...60°C, Rel. humidity 80 % (without condensation)

Protection class
OPERATING SYSTEM

IP66 front

Windows Embedded Standard 7P 32 Bit and Microsoft Windows 10 loT Enterprise 2019 - LTSC

APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL61010) pending
PANEL resistive
Display size 121 15" 17" 19"
Format 43 43 54 54
Resolution 800 x 600 1024 x 768 1280 x 1024 1280 x 1024
Colours 16M 16M 16M 16M
Brightness 450 cd/m’ 500 cd/m” 350 cd/m? 350 cd/m?
Viewing angle (L:R/0:U) 160°, 140° 170°,170° 170°,160° 170°,170°
Touch technology Resistive 5 wire
Front panel Aluminium. Polycarbonate
PANEL WIDE resistive
Display size 12.1'W 15.6"W 18.5"W 21.5"W 214'W
Format 16:10 16:9 16:9 16:9 16:9
Resolution 1280 x 800 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Colours 16M 16M 16M 16M 16M
Brightness 400 cd/m’ 400 cd/m* 300 cd/m’ 300 cd/m’ 300 cd/m’
Viewing angle (L:R/0:U) 176°,176° 160°,160° 150°, 140° 178°,178° 178°,178°
Touch technology Resistive 5 wire
Front panel Aluminum. Polycarbonat
PANEL WIDE capacitive
Display size 12.1"W 15.6"W 18.5"W 21.5"W 214°W
Format 16:10 16:9 16:9 16:9 16:9
Resolution 1280 x 800 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Colours 16M 16M 16 M 16 M 16 M
Brightness 400 cd/m? 400 cd/m? 300 cd/m” 300 cd/m” 300 cd/m”
Viewing angle (L:R/0:U) 176°,176° 160°, 160° 150°, 140° 178°,178° 178°,178°
Touch technology (apacitive 4 Finger
Front panel Aluminium, Glass
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(6 P34 PANEL

RS232 1XRS232/422/485 + 1 X USB 2.0 (OPTIONAL)
DCPOWER SUPPLY 2 X ETHERNET 10/100/1000

1XUSB 3.0

DVI

EEEE - u
AEEEEEEEEEEEEE . u
HNINENNENEEEENEEE |

2XUSB 3.0
2 XETHERNET 10/100/1000
2XUSB2.0
PANEL 51
1XRS232/422/485 + PCI-SLOT
1XUSB 2.0 (OPTIONAL)
2 XETHERNET 10/100/1000
1XRS232 _
& FEEEISSEEESFENEENEEENENNNEARE 1XUSB3.0
DCPOWER SUPPLY i S : :
O . DVI

- -. s« T i.l E =| = Clmm

P

2XUSB3.0

2 X ETHERNET 10/100/1000

2XUSB 2.0
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TECHNICAL DATA E .

INTERFACES SO S1
Ethernet / EtherCAT® 4 x Ethernet 10/100/1000 Mbps 4 x Ethernet 10/100/1000 Mbps
(3 x Intel® 1210 + 1 x Intel® 1219LM) (3 xIntel®1210 + 1 x Intel® I219LM)

USB on back 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A) 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A)

Serial interface 1xRS232 (DBIM) 1xRS232 (DBIM)

Monitor output 1xDVI-D 1xDVI-D

Expansion slot - 1x Pl (for fieldbus cards)

Add-on interface 1xRS232/422/485 optoisolated + 1x USB 2.0 (Type-A) ~ 1xRS232/422/485 opto isolated + 1x USB 2.0 (Type -A)
LCDTFT A B C D EiL ETH E2 F (50/51) G H

Resistive 21" 335 270 315 250 10 10 10 70/100 19 5
12,1"W 331 234 313 216 9 9 9 70/100 21 5
15" 390 315 370 295 10 10 10 70/100 19 6
15,6"W 430 275 410 255 10 10 10 70/100 19 6
17" 455 355 435 335 10 10 10 70/100 21 6
18,5"W 500 320 480 300 10 10 10 70/100 21 6
19" 490 388 470 368 10 10 10 70/100 23 6
21,5"W 579 367 559 347 10 10 10 70/100 23 6
24'W 640 402 620 382 10 10 10 70/100 213 8

Capacitive ~ 12.1"W 331 234 313 218 7 9 9 70/100 2 5
15.6"W 433 280.5 410 255 15 10.5 1.5 70/100 36 6
18.5"W 503 320.5 480 300 10 10.5 1.5 70/100 35 6
21.5"W 581.5 367.5 559 347 10 10.5 1.5 70/100 35 8
214'W 640 402 620 382 10 10 10 70/100 21 8

A F G Front Panel

L e CUTOUT \
S N R e W .

BHEREERER
E1H
=5

—o |y
R U e

[ Eae a e
B00000N00060000000000000

]
aala]

-
[=s] —
- &
aa) w

22



(6 P34 BOX

_//m’l"'lllllllll_l.!l__l_.l'-.lllgﬂ“\\\\\\\\.\\\\_-’ Y

SIS

222

mf r"/-‘:‘.;‘ o r g J'P'FFHHFHHI.'III‘I“I.“‘.‘&\-\\\\\\ b
—3 o |
e FIT 2
= -. s e ﬂ“‘]‘ii gi =| = Clmmm- 0
| AL ) | % ,_
g —— - e T

—

-

B

(6 Monitor

DVI/USB

EtherCAT
8 |
@) | cooseassensseaseaseosseogsn @
(6 IPCBox

S6 Servo Drive [l

PM Motor



TECHNICAL DATA E .

CPU

Processor

Intel® Core™ i5-6440EQ, 2,70 GHz (3.40 GHz Turbo), 6MB smart cache, 4 cores, 4 threads, Soldered on-board

System memory

RAM 4 GB (2 x SODIMM DDR4-2133)

Graphic controller

Intel® HD Graphics 510 integrated into Intel® Celeron™ microprocessor, 950MHz

MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18....32V DC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

-20...60°C, Rel. humidity 80 % (without condensation)

Protection class
OPERATING SYSTEM

IP66 front

APPROVALS

Windows Embedded Standard 7P 32 Bit and Microsoft Windows 10 loT Enterprise 2019 - LTSC

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL61010) pending
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(6 P34 BOX

RS232 2 XETHERNET 10/100/1000
DCPOWER SUPPLY 1XUSB 3.0

m#ﬂllﬂl FESNEENENERRRRR I‘I\I\‘I\\ W DvI

'-.
uuﬁ

[ R

2XUSB 3.0
2 X ETHERNET 10/100/1000

2XUSB2.0
ADD-ON INTERFACES PCI-SLOT
RS232 2 X ETHERNET 10/100/1000
DCPOWER SUPPLY 1XUSB 3.0

2XUSB 3.0

2 X ETHERNET 10/100/1000 2XUSB 2.0
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TECHNICAL DATA E .

INTERFACES SO S1
Ethernet / EtherCAT® 4 x Ethernet 10/100/1000 Mbps 4 x Ethernet 10/100/1000 Mbps
(3 xIntel®1210 + 1 x Intel® 1219LM) (3xIntel®1210 + 1 x Intel® 1219LM)
USB on back 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A) 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A)

Serial interface

1xRS232 (DBIM)

1xRS232 (DBIM)

Monitor output

1xDVI-D

1xDVI-D

Expansion slot

1x PCl (for fieldbus cards)

Add-on interface

1xRS232/422/485 opto isolated + 1x USB 2.0 (Type -A)

1xRS232/422/485 opto isolated + 1x USB 2.0 (Type -A)

TYPE A B C a
SO Box 3384 246 75.8 -
S1 Box 3384 246 - 105.8
‘ € i
- R
U U
o o
0 0
@ [} o o
U 0
o o
0 0
® ®
jsww Jfaww—a—
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TECHNICAL DATA E .

CPU

Processor

Intel® Core™ i5-6440EQ, 2,70 GHz (3.40 GHz Turbo), 6MB smart cache, 4 cores, 4 threads, Soldered on-board

System memory

RAM 4 GB (2 x SODIMM DDR4-2133)

Graphic controller

Intel® HD Graphics 510 integrated into Intel® Celeron™ microprocessor, 950MHz

MASS MEMORY

mSATA 32 GB for operating system and runtime environments (internal, not removable)
(fast slot 16 GB or expandable memory sizes as project memory for free use

OPERATING DATA

Power supply 18....32V DC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

-10....60°C, Rel. humidity 80 % (without condensation)

Protection class
OPERATING SYSTEM

IP20

APPROVALS

Windows Embedded Standard 7P 32 Bit and Microsoft Windows 10 loT Enterprise 2019 - LTSC

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL61010) pending
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(6 P34 BM

DCPOWER SUPPLY
DV
RVL OUT (OTIONAL)
f
i RS232
]
l'
'.' 2 X ETHERNET (10/100/1000 MBPS)
lll
(M |
i
l'l
] '| 2X USB 2.0 (TYPE A)
2 X ETHERNET (10/100/1000 MBPS) :l: 2X USB 3.0 (TYPE A)
l\f
{ |
®)
® L ' " L)
‘ |
POWER ON ;'
uPs -
HDD ACTIVITY o K POWER ON RESET
OVER TEMPERATURE / I - o SYSTEM RESET
BATTERY FAULT gz oS WATCHDOG RESET
WATCHDOG / FACTORY RESET B BN
STATUS PLC | ok PLCRUN /STOP / RESET
STATUS BUS
- USB 3.0
BACKUP BATTERY
2.5“ SATA HDD / SSD
(OPTIONAL) CFAST MEMORY
O o] ©
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TECHNICAL DATA E .

INTERFACES S0/D0 S0/D1
DVI AL DVI [
Ethernet / EtherCAT® 4 x Ethernet 10/100/1000 Mbps 4 x Ethernet 10/100/1000 Mbps
(3xIntel®1210 + 1 x Intel® 1219LM) (3xIntel®1210 + 1 x Intel® 1219LM)
USB on back 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A) 3xUSB 3.0 (Type A), 2x USB 2.0 (Type A)

Serial interface 1xRS232 (DBIM) 1xRS232 (DBIM)
Monitor output 1xDVI-D 1xRVL out (RJ45) 1xDVI-D 1x RVL out (RJ45)
Add-on interface 1xRS232/422/485 optoisolated + 1x USB 2.0 (Type -A) | 1xRS232/422/485 opto isolated + 1x USB 2.0 (Type -A)
HDD/SSD 2,5" - 1xHDD/SSD SATA 3
TYPE A B C D E
BM 90 268 225 19 230
A C
0] e 71_ M o—w o _
L () ()
b | (] (] |
lmtenl | e[l
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INDUSTRIAL MONITORS

The industrial monitor series for visualization and operation of applica-  High protection classes and reliable hardware designed for rough industri-

tions is used to complete embedded and IPC systems without displays. al environments distinguish the monitor systems.
The series offers a sophisticated design with a wide range of monitor sizes
and the choice between resistive and capacitive touch based on the latest  « €6 MONITOR « (6AMM

technologies, to complete the KEB range.
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(6 MONITOR



EY

HIGHLIGHTS

Industrial Touch Monitor with high protection class, 16 million colours, up to full HD resolution

and long-term availability

LED backlight TFT LCD displays with resistive or capacitive touch technology

- 4:3 format: 12.1%, 15, 17" (5:4), 19" (5:4)

- 16:9 format: 12.1” (16:10), 15.6", 18.5" 21.5", 24"

Integrated extension module for graphics and touch with only one cable up to 100m
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(6 MONITOR

FULL HD RESOLUTION

4:3 AND 16:9 FORMATS

RESISTIVE TOUCH TECHNOLOGY

UsB
ON FRONT

GLASS FRONT

CAPACITIVE TOUCH TECHNOLOGY

PROTECTION CLASS IP66

CAT5E SFTP
bis 100 m —
"
Extension cable g‘
]
Extension IPC
module
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TECHNICAL DATA E .

OPERATING DATA

Power supply

18...32VDC (isolated power supply)

Operating environment

0...50°C, Rel. humidity 80 % (without condensation)

Storage conditions

-20....60 °C, Rel. humidity 80 % (without condensation)

Protection class [P66 On front
APPROVALS

CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1), cULus LISTED (UL508)
PANEL resistive
Display size 120" 15" 17" 19"
Format 43 43 54 54
Resolution 800x 600 1024 x 768 1280x 1024 1280 x 1024
Brightness 500 cd/m” 500 cd/m” 350 cd/m’ 350 cd/m’
Viewing angle (L:R/0:U) 160°, 140° 170°,170° 170°,160° 170°,160°
Touch technology Resistive 5 wire
USB on front 1xUSB 2.0
Front Panel Aluminium, Polycarbonate
PANEL WIDE resistive
Display size 10.1"W 121"W 15.6"W 18.5"W 21.5"W 24'W
Format 16:10 16:10 16:9 16:9 16:9 16:9
Resolution 1280 x 800 1280 x 800 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Brightness 400 cd/m? 400 cd/m? 400 cd/m? 300 cd/m” 300 cd/m” 300 cd/m’
Viewing angle (L:R/0:U) 170°,170° 176°,176° 170°,160° 150°, 140° 178°,178° 178°,178°
Touch technology Resistive 5 wire
USB on front 1xUSB 2.0
Front Panel Aluminium, Polycarbonate
PANEL WIDE capacitive
Display size 10.1"W 121"W 15.6"W 18.5"W 21.5"W 24"W
Format 16:10 16:10 16:9 16:9 16:9 16:9
Resolution 1280 x 800 1280 x 800 1366 x 768 1366 x 768 1920 x 1080 1920 x 1080
Brightness 400 cd/m? 400 cd/m? 400 cd/m? 300 cd/m’ 300 cd/m’ 300 cd/m?
Viewing angle (L:R/0:U) 170°,170° 176°,176° 170°,170° 150, 140° 178°,178° 178°,178°
Touch technology (apacitive 4 Finger
USB on front -
Front Panel Aluminium, Glass
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(6 MONITOR

DVI

DVI AND VGA

DCPOWER SUPPLY 2 X USB (TYPE A) ON BACK

RVL

DCPOWER SUPPLY RJ45 (EXTENDER INPUT)

2XUSB (TYPE A) ON BACK
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TECHNICAL DATA E .

INTERFACES DVI RVL

USB on back 2xUSB 2.0 (Type A) + 1x USB 2.0 (Type B) 2xUSB 2.0 (Type A)
Standard Version up to 10m 1xDVI-land 1x VGA -

Monitor input

Extended Version up to 100 m - 1xRJ45 (Extender input)

Extender input

LCDTFT A B C D E1L ETH E2 F G H
Resistive 10.1"W 293 212 277 196 8 8 8 45 19 5
121" 335 270 315 250 10 10 10 45 19 5
12.1"W 331 234 313 218 9 9 9 45 21 5
15 390 315 370 295 10 10 10 45 19 6
15.6"W 430 275 410 255 10 10 10 45 19 6
17" 455 355 435 335 10 10 10 45 21 6
18.5"W 500 320 480 300 10 10 10 45 19 6
19" 490 388 470 368 10 10 10 45 21 6
21.5"W 579 367 559 347 10 10 10 45 23 6
24"W 640 402 620 382 10 10 10 45 213 8
Capacitive 10.1"W 293 212 277 196 8 8 8 45 19 5
121"W 331 234 313 218 7 9 9 45 23 5
15.6"W 433 2805 410 255 15 10.5 1.5 45 36 6
18.5"W 503 320.5 480 300 10 10.5 1.5 45 35 6
21.5"W 581.5 367.5 559 347 10 10.5 1.5 45 35 8
24"'W 640 402 620 382 10 10 10 45 21 8
A E G Front Panel

gE Sp SaRN

HEEERHREERERERREAAREEREE O BeRAEEs

Soococococococcc s o o o

[FEaaewasl
000000000
c
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@ HIGHLIGHTS

Resistive or capacitive touch panel upto in four wide screen formats

Fully enclosed housing protection class IP65

Individually configurable monitor system with up to 8 freely definable elements

RFID reader/writer transponder with USB 2.0 interface designed for button area installations of (6 AMM systems
Simple installation and wiring thanks to innovative hardware concept

Integrated extension module for graphics and touch with just one cable up to 100 m

Supports various makes of mounting arm mechanisms
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(6 AMM ARM MOUNTING MONITOR

HD/FULL HD RESOLUTION

RESISTIVE OR CAPACITIVE
TOUCH TECHNOLOGY

UP T0 8 CONFIGURABLE 1/0
ELEMENTS WITH ONE
TERMINAL BLOCK

VARIOUS INTERFACES, SIGNAL DISPLAYS,
BUTTONS OR SWITCHES AVAILABLE

CATSE SFTP
bis 100 m yf
Extension cable @
L]
U S588 @ 8
e 0 (CX°) o000 © Extension IPC

module

240



TECHNICAL DATA E .

OPERATING DATA
Power supply 18...32V DC (isolated power supply)
Operating environment 0...50°C, Rel. humidity 80 % (without condensation)
Storage conditions -20...60 °C, Rel. humidity 80 % (without condensation)
APPROVALS
CE (EN 55022, EN 61000-3-2/3, EN 55024, EN 60950-1)
PANEL
Display size 15.6"W 18.5"W 21.5"W 15.6"W 18.5"W 21.5"W 24"W
Format 16:9 16:9 16:9 16:9 16:9 16:9 16:9
Resolution 1366x768  1366x768  1920x1080 | 1366x768  1366x768  1920x1080 1920 x 1080
Colours 16M 16M 16M 16M 16M 16M 16M
Brightness 400cd/m®  300cd/m®  300cd/m®>  |400cd/m’  300cd/m’  300cd/m® 300 cd/m’
Viewing angle (L:R/0:U) 160°160°  150°140°  178°178° 160°160°  150°,140°  178°178°  178°,178°
Touch technology Resistive 5-wire capacitive 4 finger
Protection class Full IP65 Full IP65
Front panel Aluminium Aluminium, glass
Installation Arm mounting bottom or top (straight elements, no oblique elements)
Mechanical adapter RITTAL (CPS) / ROLEC (TARAPLUS) / HASEKE (ULT COUPLING 48)
FULLY ENCLOSED HOUSING REAR USB ACCESS
IN 1P65
VARIOUS ADAPTERS
AVAILABLE
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(6 AMM ARM MOUNTING MONITOR

DVI DVIAND VGA
2XUSB (TYPEA)
DCPOWER SUPPLY 1XUSB (TYPE B)

RVL RJ45 (EXTENDER INPUT)
DC POWER SUPPLY
2XUSB (TYPE A)
- . el B
P —
I =
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e =1 I

INTERFACES

DVvI

RVL

USB on back

2xUSB 2.0 (Type A) + 1x USB 2.0 (Type B)

2xUSB 2.0 (Type A)

Standard Version up to 10m
Monitor input

1x DVI-land 1x VGA

Extended Version up to 100 m
Extender input

1xRJ45 (Extender input)

LCD TFT A B C D E F
15.6"W 433 320 240 13.5 30 54
18.5“W 503 358 276 14.5 36 91.5
21.5"W 582 403 314 18 40 134
24"W 640 439 347 194 40 175
A 55 35 E
[a] © . 12
D Y
- _ 1 (]
] — | ]
(@] % (l_
] | u
v || || I L | H
45,5 ol 55 35 E
20 UNH 12
_ | 1 (]
le ® 3 © ]
O :
€ | I s 18 7/ N
| , , | 2| i

35

290

2,5
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ETHERCAT FIELDBUS 1/0

Analog or digital — the reception and emission of signals on the periphery
of a plant requires decentralisation of the connection technology and a
suitable medium for signal transmission to the central intelligence.

The 6 1/0 System is based on the economically optimum Ethernet-based
hardware and, thanks to the EtherCAT® protocol standard, brings the

T

proven properties of real-time communication to every single element of
the input/output level. Just 25 mm wide, the plug-in system has a high
packing density of up to 32 digital inputs and outputs.

- (61/0 - C6SAFETYI/0




(6 REMOTE 1/0

RELEASE LEVER LABELLING CLIP
v:‘;,,_[n 54 .vE_r . s--:.;_&pc | Sweopie BLOC
ETHERCAT BUS COUPLER I E STATUS LEDS
TOP-HAT RAIL
FIXING AND
FUNCTION EARTH
SHIELDED CONNECTION SIGNAL STATUS
TO HOUSING CARRIER LEDS
COE SLAVE SLAVE SLAVE SLAVE SLAVE SLAVE
Ether AT~
[IKEBJ  EtherCAT EtherCAT EtherCAT EtherCAT EtherCAT EtherCAT
MASTER

0000

§ DoOoooooooooo:™
O
o
§ DoOoooooooooo:™
O
o
ﬁ oooooooooood e
O
O
ﬁ ooooooooooog e
O
O

ﬁ ooooooooooon -
I

_
0

(6 Coupler 61/0 61/0 @61/0 G61/0 61/0
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TECHNICAL DATA E .

ﬁ ooooooooooon
I

_
0

EY

HIGHLIGHTS

Complete EtherCAT® 1/0 system in real time
Compact construction (32DI on 25 mm)
Great range of modules

Plug-in terminals and modules

61/0

Fieldbus EtherCAT® 100 Mbits/s
WxHxD 25x120x90 mm
Installation 35 mm DIN top-hat rail
Controller ET 1100

E-Bus connection

10-in system plug in side wall

End module

not necessary

Power supply

24VDC-20% +25%

Potential separation

Modules to each other and to bus

Operating temperature

0...4+55°C

Storage temperature 25...+70°C
Relative humidity 5 ... 95%, without condensation
Protection class IP20

61/0

Resistance to interference

EtherCAT

ﬁ oooooooooooo ™«
(m]
(]

61/0

Zone Bto EN 61131-2

EtherCAT

ﬁ ooooooooooon -
I
_
0
ﬁ ooooooooooon
I

_
0

61/0 @61/0

EtherCAT

ﬁ ooooooooooog ™
(m]
(]

SHIELDED CONNECTION TERMINAL

EtherCAT

ﬁ ooooooooooon -
I

_
0

EtherCAT

61/0

EtherCAT

EtherCAT

0000

(6 EXTENDER
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C6 REMOTE 1/0 ETHERCAT BUSMODULES

Q BUS MODULE COUPLER
COUPLER Fieldbus EtherCAT® 100 Mbits/s
KEB| P | 24VDC 20 % +25 %
STATUS LEDS Jg EBUSOUT o PPy LI
=Ly Potential separation Modules to each other and to bus
. [E ETHERCAT OUT Operating temperature 0...+55°C
Storage temperature 25...+70°C
ETHERCAT IN ) E;] Relative humidity 5 ... 95%, without condensation
E-Bus supply max. 3 A (approx. 20 modules)
DCPOWER SUPPLY - HE
s |
o e |
COE SLAVE SLAVE SLAVE SLAVE SLAVE SLAVE
[KEBJ EtherCAT [KEBJ EtherCAT [KEBJ  FEtherCAT IKEBJ  EtherCAT [KEBJ| EtherCAT =3
] o o o o o
a [m] a a a
m) o m) m) m)
|§| a [m] a a a
a [m] a a a
MASTER [u] u] [u] [u] [u]
a [m] a a a
m} [m] m} m} m}
a [m] a a a
a [m] a a a
| o I o I o | o | o
(6 Coupler 61/0 61/0 61/0 @6I1/0 61/0
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(6 REMOTE ETHERCAT DIGITAL BUSMODULES KEB|

"

EXTENDER

BUS MODULE EXTENDER
Fieldbus 2x EtherCAT® 100 Mbits/s
Power supply Via E-Bus

Potential separation

Modules to each other against bus

CH2

[NKEB|

STATUS LEDS g shec
ETHERCAT OUT f;]
ETHERCAT OUT [f;]
e s e |
o I |

[KEB)|

STATUS LEDS g Erec
FIELDBUS f;]
FIELDBUS ° E;]

—

oo
oo
oo

Operating temperature 0...455°C
Storage temperature 25...+70°C
Relative humidity 5 ... 95%, without condensation
E-Busload 160 mA for OUT1
210 mA for OUT1 + OUT2
BUS MODULE MULTI FIELDBUS INTERFACE
Fieldbus Profinet Slave
Ethernet IP Slave
EtherCAT® Slave
Powerlink Slave
Power supply Via E-Bus

Potential separation

Modules to each other against bus

Operating temperature 0...455°C

Storage temperature 25...4+70°C

Relative humidity 5...95%, without condensation
E-Bus load 240 mA
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C6 REMOTE 1/0 ETHERCAT BUSMODULES +1/0

Q BUS MODUL COUPLER + DI16/D016
Fieldbus EtherCAT® 100 Mbits/s
H =3 Power supply 24V DC -20% +25 %
O EtherCAT
O Power Potential separation Modules to each other and to bus
—= ¢ poiemmel| ¢ =— Operating temperature 0...+55°C
outua |(0O)|©MNOIO
. o e Storage temperature -25...470°C
noflemmoe
ﬂ EE %%ﬁ% Relative humidity 5... 95 %, without condensation
g gg%g E-Bus supply max. 2 A (approx. 11 modules)
@] a0 8%%8 Digital inputs 16
nojlommo
L s | ™ o g%%g 15 ——F—o Input delay 3ms
A= o357
[ - “J...
e Signal level (EN 61131-3, Type 1)
L+ L- E L+ L- On 15...30V
Digital outputs 16
oo | 558 Max. current 0.5 A per output
Total current max. 8 A
E-Bus load 135mA
Q DI16/D016 LS
Digital inputs 16
H =3 Input delay Tms
g IEtherCAT
;Power Off 1530\/
‘ — o oo @mmm@a] R ‘ Signal level (EN 61131-3, Type 1)
———— 1 |oojjem@mol|| 1 —=— On-3...5V
nojjomm e
s | Digital outputs 16
i
EE g%%g Max. current 0.5 A per output
noj|omm © Total current max. 8 A
noj|emme
o | E-Bus load 135mA
oof(oMm e
oof(oMm e
——— 15 [DOj|OMmIO||| 15 ~—F—
=i [elaig) £ =
i i
:Tl:u%]
L- L+ L- L+
i s |
e ) o e |
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C6 REMOTE 1/0 ETHERCAT DIGITAL IN-/OUTPUTS

Q DI16/D016

Digital inputs 16

[ =3
g IE(;herCAT
= P"Emﬂ‘”e’ off -3...5V
0 ol Signal level (EN 61131-3, Type 1)
1 On 15...30V

Input delay Tms

Digital outputs 16

Max. current 0.5 A per output

Total current max. 8 A

E-Bus load 135mA

——— 15 |00
L+ [+

R

L+ L- L+ L-

15 11—

L+ e—

o

o
©
BEEEEEE8EE8EE888E8E8H
E[=[E =S E S EEEEEEEEEEE
[ClelelelClelelelelelclclclclcleclole)

[=]
[=]
0000000000000 0OO

;

I

oo
oo
0o

Q DI16/D08 1A

Digital inputs 16
g Ethercat Input delay Tms
= 0ff 3.5V
.+ o |odemmO]|| 0 —m—p Signal level (EN 61131-3, Type 1)
———— 1 |ogjlemmoe On 15...30V
oOjlommel||| 2 —=—
ik 8%%8 4 =] Digital outputs 8
sglegel . o
oo
nollemme Max. current 1A per output
ooj|© MM © 8 —I—1+—
oo MmO Total current max. 8 A
ooj|e MM © 10 —TF+—
i g%%g 12 e — E-Bus load 135 mA
oo mmo
(ful| [l in|ufe) 14 o—F—
——"— 15 |[DOj|©@ MO o
F———— L+ ({[@O@O|| L+ e—
L- |- |[lemDo L
———

L+ L- L+ L-

I

oo
oo
oo
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C6 REMOTE 1/0 ETHERCAT DIGITAL INPUTS

Digital inputs 32
Hg EtherCAT Input delay 1ms
2 o ff -3...5V
o [odemmell| 0 e——~—— Signal level (EN 61131-3, Type 1)
——— 1 |ooflemmolf| 1 ——— On 15...30V
00jj©mMmo
o0 omme Digital outputs -
sdonne ;
nllomme ax. current -
n0j|e MM o
nojle MM o Total current -
noj|e MM o
EE %%%g E-Bus load 85 mA
nojle MM o
noj|e MM o
———— 15 |(DOjj©0 DI o 15 e———
— omme|| .
L- ffL- -
:w::u%]
L+ L- L- L+
o o |
e ) e |
Digital inputs 16
Hg EtherCAT Input delay 1ms
= 0ff -3...5V
— o o= Dﬂﬁh Signal level (EN 61131-3, Type 1)
——— 1 [o]|E8 On 15...30V
o320
i =0 Digital outputs -
|28
E EE Max. current -
oo Total current -
ofl=0
o l=8 E-Bus load 100 mA
of|=0
of|=0
———m>—15 |O || C O
(|
L- - (| 30O
:TEDJEF
L+ L-
o o |
e s I e
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C6 REMOTE 1/0 ETHERCAT DIGITAL OUTPUTS

D016 0,5A
Digital inputs -

Input delay -
Signal level (EN 61131-3, Type 1) -
Digital outputs 16

Max. current 0.5 A per output

Total current max. 8 A

E-Bus load 130 mA

D08 1A

Digital inputs -

Input delay -

Signal level (EN 61131-3, Type 1)

Digital outputs 8

Max. current 1A per output

Total current max. 8 A

E-Bus load 130 mA

D08 2A

Digital inputs -

Input delay -

Signal level (EN 61131-3, Type 1) -

O EtherCAT
(=T
O Power
—
[u] [l 0 13—
[u] (Emp| 1 T3
o|( =0
o|( =0
ol =0
D ——
D ——
D ——
D ——
D ——
D ——
D ——
D ——
D —
D —
[u} LI L] 15 —1+—
L+|| L U L+ e—
L- | LU L-
— HEF
L+ L-
s s I |
o s [ |
O EtherCAT
(=T
O Power
=g
[u] [l 0 —TF—
o|( =0
[u] (Emp| 2 I 1—
o|( =0
[u] (Emp| 4 —1—
o|( =0
[u] (Emp| 6 —1+—
o|( =0
[u] (Emp| 8 I 1—
0| =0
[u] g 10 —F—
0| =0
[u} g 12 11—
0| =0
o =0 14 ——1+—
0| =0
| =20 L+ ——
- 50 L-
e
L+ L-
s s I |
) s I o |

Digital outputs 8

Max. current 2 A per output
Total current max. 10 A
E-Bus load 130 mA
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C6 REMOTE 1/0 ETHERCAT RELAY OUTPUTS

Q DO8 RELAY NO 230V
Digital inputs -
H [=3 Input delay -
E IE(t)herCAT
== Signal level (EN 61131-3, Type 1) -
o EE e — Digital outputs 8
0 || 2 —IT—31+—1L
N el [ e—— Max. current 5 A (resistive) /2 A (inductiv)
0| =0 5 e—N
. 10 e — Switching voltage max. 24V DC/ 230V AC
E 10 g [ h Switching cycles mech. (min.)  2x107
0|30 10— 1L
o |l =0 i Ser=m— Switching cycles elec. (min.) ~ 3x10°(2A/30VDC)
0| =0 13 e—— N
allea ||| s =—x E-Bus load 130 mA
L+f| L U L+
L[| B0 L-
:T:D:l%]
L L+
o o |
e ) e |
Q DO8 RELAY N0 24V
Digital inputs -
H [=3 Input delay -
E IEéherCAT
éi‘.’g"’;{.ﬁ] Signal level (EN 61131-3, Type 1) -
0 [ ] 0 —/—1—1L ..
o|l=0o 1T ——N Digital outputs 8
0 || 2 —IT——1—1L
E E ‘é i — N Max. current 5 A (resistive) / 2 A (inductiv)
] 5 ———— N
E E ‘é e — El Switching voltage max. 24V DC/ 24V AC
8 [ +——
o (=0 9 — N Switching cycles mech. (min.)  2x 107
o c=0 10 —T———1L
0 E § i permm— Switching cycles elec. (min.) ~ 3x10°(2A/30VDC)
[u} 13 e— N
=R ||| H=2—x« E-Bus load 130mA
488t
o .
:TEDEF
L- L+
o o |
s [ |
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(6 REMOTE 1/0 ETHERCAT COUNTER KEB|

VOENOUAWN=O

L+

Counter 1
L-

VCOENOUARWN=O

24V—s 15

L+ L

L+

Counter/Posi 1

]

=

herCAT
ower

[[|ooo
3o

BEHBEEEEEEEEEEEEEEEEH
[=[=[=]=]=]=l=]=]= ==l == =] =] ===
[Clelelelelelolelelelelelelolelelele)

=
=}
0000000000000 0OOOO

i

oo
oo
oo

il

o

herCAT

ower

[||ooo
3o

=]
-
0000000000000 O0OOO
HEBHEEEEEEEBEEE8EE8EH
BBEEEBEBEEEEEEEEEEEEE
[ClelelelleloleleleolelolclclelClole)

IE;

oo
oo
oo

VENOUBAWN=O

15 e— 24V
L+

L- o——

Counter 2

L-

VCENOUBEWN—=O

L+

Counter/Posi 2

L- L+

DOUBLE COUNTER

Encoder 2 A, B, Ref

Encoder type 5V (RS422)

Count frequency max. 200 kHz

Digital inputs 8

Input delay Tms

Signal level (EN 61131-3, Type 1) o3
On 15...30V

Digital outputs 2

Max. current 2 A per output

Analog outputs -

Resolution -

E-Bus load 300 mA

DOUBLE COUNTER/POSI

Encoder 2A, B, Ref

Encoder type 5V (RS422)

Count frequency max. 200 kHz

Digital inputs 8

Input delay Tms

Signal level (EN 61131-3, Type 1) o350
On 15...30V

Digital outputs 2

Max. current 2 A per output

Analog outputs 2

Resolution 12BIT

E-Bus load 300 mA
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C6 REMOTE 1/0 ETHERCAT MIX | DRIVE

MIX02

Digital inputs 4(8)

DI0..3 ms

DI4 0.1ms

DI5..7 0.00Tms

Counter (DI5) 500kHz (up to 1 MHz)
Digital outputs 24

D00..7: 0.5A

D08..23: 0.1A

Analog inputs 12 Bit

4%0..10V (also usable as DI, DI0..3)

Sampling rate

Tms

RS485 potential-separated

Baud rate 2.4...921.6 kBit/s

E-Bus load 90 mA

DRIVE MODULE

Motor connection 2-phase stepper motor or brushless DC
motor

Motor voltage 12V..72VDC/ cULus: 12V .. 42 VDC

Motor current nominal

5A

Peak current

Stepper motor: 10 A / brushless DC
Motor: 15 A

Incremental emitter

5V/24V (A, /A, B, /B, Z,/7)

Hall emitter

5V/24V (H1,H2, H3) or

3 extra zero-switching digital inputs

Digital inputs

5x1ms configurable, e.g. reference
switch, limit switch, release

Digital outputs

1x0.5 A (brake output or standard
output)

Control

(1A402

E-Bus load

100 mA



(6 REMOTE 1/0 ETHERCAT ANALOG INPUTS KEB|

A14/8-U (COE)
Analog inputs 8 single-ended or 4 differential

Resolution 13 Bit (1.221 pV unipolar/ 2.422 pV bipolar)

]

o
=
o
(]
g
=

o

Measurement range 0...10V,£10V

;E

Conversion time 464 ys (if all channels are active)

o
T
=

Output rate -
E-Bus load 190 mA

h
T
>

il
iRl

SvENOAUAWN = O

000000000000000C0O0
000000000000000000

o
I
o
ii
wN
A
I
o
s
£ 11T
i

se

a;

I

oo
oo
oo

Q Al4-1 (COE)

Analog inputs 4
H =3 Resolution 12 Bit (5.2 pA)
g IE(;herCAT
O Power Measurement range 0...20mA, 4...20 mA (end value 20 mA)
24V 24v. I
*_r" ? + ? E E E Conversion time 235 pis (if all channels are active)
cHO v 2 cHo [ov; 2 Jo =20
Y. 3 3 =0
us 3 «, 3 I8l =g Output rate -
{)’_’: 5 s of|lE=ZO
cHI W 6 ol 6|0 E E E-Bus load 190 mA
oD = 5 lollcoo
*te 9 *e 9 D E E
CH2 m 10 CH2 [oy 10 ([0
e 11 1 (o | =20
Y, 12 22 o | 2O
*e 13 *.13 o || = O
CH3 o 14 CH3 [ov 14 |0 [Em |
— 15 15 |0 |
L+ =2 O
|| 30

;

Il

oo
oo
oo
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C6 REMOTE 1/0 ETHERCAT ANALOG INPUTS

Q AI8/16-U (COE)
Analog inputs 16 single-ended or 8 differential
H E Resolution 13 Bit (1,221 pV unipolar/ 2,422 pV bipolar)
g IE(;herCAT
= Measurement range 0...10V,z10V
:% !
Ho 0 o |ooffemmeof| o 0 Hg C S . .
-1 wo@ — 1 |oojlommel|| 1 — s 1 - onversion time 580 ps (if all channels are active)
. P2 2 |oojemmolf| 2 2 o
-3 —e 3 |OOj{©@@MMO|[| 3 «— 3 Output rate _
v P2 4 |oojlemmol|| 4 4! — p
< 5 CH2 —e 5 |oOjl@@DMo||| 5 «— CH10 5 =
cm{):j 6 — ¢ gg g%%g 6 6 L:@’CH” E-Bus load 190 mA
'8 s |oojlemmel|| s 8 !
CHA/{\,:—J 9 cm/{:o 9 |oo ©%%© 9 ﬁcmz 9 }:@/CHH
110 10 |joof|© © 10 10;
C“S{::—:n — 11 [egflemmey) 11— 11:—:,\§/C”‘3
12 12 |00 12 121
CHG/{):%B CHG@ 13 |oofjje @D © 13 %ﬂu 131—:\,%/&”4
7 14 14 |oojlomMmol|| 14 141 s
115 —e 15 |0Oj©@@MMO||| 15 «— 15k
Ground [©Jujufe} Ground
Use Uditf (©Jujufe) Uditt Use
i I s
I s e |
Analog inputs 8
H KEB!| Resolution 12 Bit (5.2 pA)
O EtherCAT
= M 0...20mA, 4...20 mA (end value 20
—p T easurement range A
o 2, o |ooflemme|| o & 0o & mA)
te g *. 1 [ooflommel]| 1 & 1ot ion Ti i i
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(6 REMOTE 1/0 ETHERCAT ANALOG OUTPUTS KEB|

Q A04-U/I1 (COE)
Analog outputs 4
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C6 REMOTE 1/0 ETHERCAT TEMPERATURE INPUTS
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2 wire
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O EtherCAT
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Analog inputs 4

Resolution 16 Bit

Conversion time 50ms (adjustable)
E-Bus load 170 mA

Thermoelement

Sensor typs

J K, mV (internal)

Cold point compensation

yes

Measuring range Typ K

-200°C.. 4+1372°C

Measuring range Typ J -50°C.. +760°C
Measuring range mV -40 ... 4+65mV
Pt100/Ni100

Measuring range Pt -75°C.. 4+670°C
Measuring range Ni -60°C...4+250°C
Input resistance 70...320Q

Measuring current

1mA (typical)

Pt1000/Ni1000

Measuring range Pt -75°C.. 4+670°C
Measuring range Ni -60°C...4+250°C
Input resistance 700...3200Q
Measuring current 0.1 mA (typical)



C6 REMOTE 1/0 ETHERCAT TEMPERATURE INPUTS
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Analog inputs 8

Resolution 16 Bit

Conversion time 50ms (adjustable)
E-Bus load 170 mA

Thermocouple

Sensor typs

JK, mV (internal)

Cold point compensation

yes

v v vy

] | =lf =t

Measuring range Typ K

-200°C.. 4+1372°C

0000000000000
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Measuring range Typ J -50°C.. .+760°C
Measuring range mV -40 ... +65mV
Pt100/Ni100

Measuring range Pt -75°C.. 4+670°C
Measuring range Ni -60°C...4+250°C
Input resistance 70...320Q

Measuring current

1 mA (typical)

Pt1000/ Ni1000

Measuring range Pt -75°C.. +670°C
Measuring range Ni -60°C...4+250°C
Input resistance 700...3200Q
Measuring current 0.1 mA (typical)
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C6 REMOTE 1/0 POTENTIAL DISTRIBUTOR

Q POTENTIAL DISTRIBUTOR
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KEB COMPANIES

Austria | KEB Automation GmbH

RitzstraBe 8 4614 Marchtrenk  Austria

Phone: +43 7243 53586-0  Fax: +43 7243 53586-21
E-Mail: info@keb.at  Web: keb-automation.com

Benelux | KEB Automation KG

Boulevard Paepsem 20 — Paepsemlaan 20 1070 Ander-
lecht  Belgium

Phone: +32 2 447 8580

E-Mail: info.benelux@keb.de ~ Web: keb-automation.com

Canada | KEB Canada

2010 Winston Park Dr., Suite 200 Oakville, ON L6H 5R7 Canada
Phone: +1905 617 2352

E-Mail: sales@keb-automation.ca  Web: keb-automation.ca

Czech Republic | KEB Automation s.r.o.

Videnska 188/119d 61900 Brno  Czech Republic
Phone: +420 544 212 008

E-Mail: info@keb.z Web: keb-automation.com

France | Société Francaise KEB SASU

Z.1. de la Croix St. Nicolas 14, rue Gustave Eiffel
94510 La Queue en Brie  France

Phone: +33 149620101  Fax: +33 145767495
E-Mail: info@keb.fr ~ Web: keb-automation.com

Germany | Geared Motors

KEB Antriebstechnik GmbH

Wildbacher StraBe 5 08289 Schneeberg ~ Germany
Phone: +49 3772 67-0  Fax +49 3772 67-281

E-Mail: info@keb-drive.de ~ Web: keb-automation.com

Germany | Headquarters

KEB Automation KG

StidstraBe 38 32683 Barntrup  Germany
Phone: +49 5263 401-0

E-Mail: info@keb.de ~ Web: keb-automation.com

Italy | KEB Italia S.r.. Unipersonale

Via Newton, 2 20019 Settimo Milanese (Milano)  Italy
Phone: +3902 3353531  Fax: +39 02 33500790

E-Mail: info@keb.it ~ Web: https://blog.keb.it

m KEB’S GLOBAL PARTNER NETWORK

- |KEB|

Japan | KEB Japan Ltd.

711-103 Fukudayama, Fukuda,

Shinjo-shi Yamagata 996-0053  Japan

Phone: +81233292800  Fax: +81233 292802
E-Mail: info@keb.jp  Web: keb.jp

P. R. China | KEB Power Transmission Technology (Shanghai) Co. Ltd.
No. 435 QianPuRoad  ChedunTown  Songjiang District

201611 Shanghai  P.R. China

Phone: +86 2137746688  Fax: +86 2137746600

E-Mail: info@keb.cn ~ Web: keb.cn

Poland | KEB Automation KG
Phone: +48 604 077 727
E-Mail: roman.trinczek@keb.de ~ Web: keb-automation.com

Republic of Korea | KEB Automation KG

Room 1112, Hanju 4th 501  Pyeonghwa-ro 322beon-gil
Uijeongbu-si 11706 Gyeonggi-do  Republik Korea
Phone: +82 103101 3902

E-Mail: vb.korea@keb.de ~ Web: keb-automation.com

Spain | KEB Automation KG

¢/ Mitjer, Nave 8 - Pol. Ind. LA MASIA

08798 Sant Cugat Sesgarrigues (Barcelona) ~ Spain
Phone: +34 93 8970268

E-Mail: vh.espana@keb.de ~ Web: keb-automation.com

Switzerland | KEB Automation AG

Barzloostrasse 1 8330 Pfaeffikon/ZH  Switzerland
Phone: +41 43 2886060

E-Mail: info@keb.ch ~ Web: keb-automation.com

United Kingdom | KEB (UK) Ltd.

5Morris Close  Park Farm Industrial Estate
Wellingborough, Northants, NN8 6XF  United Kingdom
Phone: +44 1933402220  Fax: +44 1933 400724
E-Mail: info@keb.co.uk ~ Web: keb-automation.com

United States | KEB America, Inc.

5100 Valley Industrial Blvd. South

Shakopee, MN 55379  United States

Phone: +19522241400  Fax: +1952 2241499
E-Mail: info@kebamerica.com  Web: kebamerica.com
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https://www.keb-automation.com/contact#c6459

The information provided in this brochure contains merely general descriptions or characteristics of performance which in case of actual application do not always apply as described or
which may change as a result of further development of the products. An obligation to provide the respective characteristics shall only exist if expressly agreed in the terms of contract.
We reserve the right to make technical changes.

© KEB 0000000-51CA 03.2021

Automation with Drive keb-automation.com

KEB Automation KG  Siidstrasse 38 32683 Barntrup  Germany  Phone +49 5263 401-0  E-Mail: info@keh.de
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