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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.
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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

}--Hih-ﬂh.ﬂ
ESES e

1

mloanianes
B aggma

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

[ COMBIVES stucko & L.

= B PLC (C6 Compact I PROJADVANCED)
E COMBIVIS studio HMI project
= Bl pLc Loge

= €3 Application
& o settings

= um
@ camCurveSavel
& o

= DM
(g Dataserver
_| Externalle
@ Gobaivarisblelist
1] tmagePool
®:3 Symbol Configuration
T PersstentVars

BB LOBEISEAREBRG

= (54 Task Confguration

= & DataServeTask
@ pataserver PRG

= £ EtherCAT Master
&) EtherCAT _Master EtherCAT_Task

= & MpnTask
4] s

a Trace

= () EtherCAT_Master (EtherCAT Master)
[ KEB_H5_SOU (KEB_HE_SingheDrivelnit_PRO_ADY)

=
g
PEESEILEELED OGO

A W

Metwork Variable List (Sender). .. =
Persistent Variables...
PO for implict chedks...
Symbal Configuration...
Text List...

Trace...

= () EtherCAT Master (EherCAT Master)
() master_drive (EB_s6x_generic (MOP))
save_drive_1 (KEB_SE_generic (MOF])
() save_drive_2 (<EB_SEK_generic (MOF))
= [ KESID_ETHERCAT Bus_Coupler (KES_Buscounler (00.C5.CA1-010))
[ ¥EBID_ETHERCAT_DO_16_S00MA (KEB_DO15 0.54 (00.C6.CB1-0500))
¥EBIO_ETHERCAT _DI_32_IMS (KEB_DI32 Lms (00.05.CB1-0200))
% () NEBIO_ETHERCAT_EXTENDER 2 PORTS (KEB_Extender 2Port (00.C6.071-0100))
+-(3) ¥EBIO_ETHERCAT_Bus_Cuupler_L_1 [KEB_Buscougler (00.C6.CA1-0100])
3 SoftMotion Genersl Drive Pool
= B9, master_drive (KEB Device)
[ Parameter kst
o StartUp
< §9, siave_crive_t 0E8 Device)
[ Parameter st
& startlp
= g%, save_srve_2 (EB Device)
[ Parameter kst
2 startlp
= 12 covIG
B2 cenfiguration
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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
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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

“n uyn inid H H
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 lewpassl KEB_LowrassFilier
# ¥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
SatValue:= lowpassl.rQutputValue/ Factor;
Pidl(
bEnable: ,
rIn_value:= SetValue - ActualValue,
rTotal limit low:= MinLevel,
rTota 1_'_'_:||1 r__h igh:= 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
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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.
1] Instructionkist X -
P2 8 ¥ PROGRAM InstructionList B
= }
Seope Hame Address [Dana type Initislization Comment  Attributes = |D_]
& VAR KLB_LowFassilter 0 KES_LowPassPite |
# VAR Ansloglngut REAL
& VAR Factor REAL =
C‘i:l:."- e “‘h!_lal?.lu'!l!t:r_ﬂ[
L FER LowPassFilter O.rOutputValus
DIV Factor
ST Actvalue
Lo G Rt SetValue
f) Acthaloe
sT EER PID O.rIn_value
CAL FEER_FID O{
PEnAblE:= TroS, & o
HP:w , Ry coor
rTlim , Pash
rID:s , W Delets
rTotal_gain:= ,
tisCycletise:= , [ trmert Metwork
[ insert Network felow)
B et label
#  Topghe netwark comment state
high:= MaxValue) s Insert 1L ine below
(P KEB_?IIJ_O_EE“E_\!IJ.DB & Delets L Ine
5T Actuator
OGS ErrorHandling()

Instruction list (IL)

HIGHLIGHTS

+  Machine-level assembler language
+  Register commands and jumps
+  Retrofit applications
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COMBIVIS studio 6

FUNCTION BLOCK DIAGRAM (FBD)

The graphic editor of the Function block diagram language (FBD) is @ Inputs can be defined or negated without additional function blocks for
combination of a step-like Ladder diagram and a compact function block  rising or falling edges. Outputs support set, reset and jump configurations.
diagram. If the user inserts a new element, the connecting lines arereated  As in the LD editor, an activation input (IN/INO) can be added to the func-
automatically. The FBD toolbox also allows programming by drag-and- tion block so that this is only executed if desired.

drop.

2] Funchonbiodiagram X - Teclom -
FROGRAM FunctienBlockDiagras - [l | = ol
VAR o L Wetsor
KEB_LowpassFilter_0: KEB_LowPassFilter: e
AnalogInput: REAL; M Banith ENERG
Factor: REAL; e —
ActValue: REAL; - ey
e R
- of o
T Beasch
v
Y =
Analogingst !

o e
@ Fms
e
=

- TN
= me
-

& o
- Pous
k[+fQ) [mow@ - ) mo s

[ ErrorBasaling
v B Cortta Femoechat

Function block diagram (FBD)

@ HIGHLIGHTS

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

22



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.

#] SequentiafunctionChart X w | (HECR T
] #* X PROGEAM SequentialFunctionChart B||" ==
R = [
Scope Hame: Address  Databype  Imitialization  Com * | + Transmion
| # VAR InRDORe BOOL | A Aios
| # VAR HomingDome BOOL 1 Iy Jump
#* VAR AstomodeActive BOGL [ Macre
| # VAR ManuslModective BOOL &b Branch
# VAR MeodeDOne BOOL
| # VAR Start BOOL -
F) m '
=
Init
|
=.I'= InitDone
Homing
£] [x]
o= Bomi ngDane
Sele
Antobods Hanualiode Ll Boar:
F Falae
B B
1] DelayedScop
e
== Hode Done
Eject
T
E | X
-—I:-|I:=.:.:-n:::.
1
B Ins

Sequential function chart (SFC)

@ HIGHLIGHTS

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

Variables &  MName T?l'p'. Dﬁgl“
Module Calls B, ErvorHandling

Instance Calls * 1} loDrvithercamib

Fenctica Blacks # ) KEE_Base

Key | X

Keywerds & 1} KEB_Comm_Chasneliande

CoavergicaDpersion # 1)} KEB_Drive_Unity

U} KEB_Gateway_utity
# {) xEB_sMc_ummy
= 4} standend
& 1) Esstable Functios Slodes
¥ 2 Counter
) Miscellanecs
= 2 Timer
] ToF
) Tom
mw

= 1 Trigger -
#| Sructured view

¥ et with argumenss Iraert vath ramepace preflx
Documentstion:

FUHCTION_BLOCK TON

On-Delay timer, { becomes TRUE, when PT ms élapsed, since BN had & rising &dge, and remained TRUE. .. cdsiranges::
IN: [TRUE FALSE] <FT: [0..255] :~PT_0LD: [0..255] :Q: [TRUEFALSE] :ET: [0..4294967295]

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 5

.

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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COMBIVIS studio 6

DEBUGGING AND WATCHING

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 vabet

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.

1= Cnc[Ea80}+1:
Cnc[gHigE] 1= Coc[EEER ;
Coe[BHES] <= Coc[BEEH;

IF Cncfidifs] >= CrcMaxInvernfiioo) THEW //Check limi
ValidfRDE]: =TRUE:
ELSIF Cnif24333] < ©

THEN
setError (ErrID:=T_KEB_SAMPLE_ERROR.INVALID DATA]
ELSE
ValidfAE|s=FALSE;

Watch Window
7| END_IF
1
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




INTEGRATED DEVELOPMENT ENVIRONMENT E .

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.

B> O

T

= E e (8o § ereo mee | s o e oesoss | ()] R Uulu’ iEEymaage | ] e e e

B ey e ) e g | ) rog s K|
EEa

st e 8 D |

it et Tmiln ]

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 pcLogk 8 PLeLogic |
< e - = ) sample € sample e
e ~ — [N] checkBounds [B] checkBounds
. e Sl [§] CheckPointer [B] checkrainter
- — @ s @ v
] Imageres 1] Imagersd
g = [B) E£8_Enable (5] xEB_Enable
s [ 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] pic_pre 0] 5] me_pRG
2] samplecrc 0l 8] samplecrc
] 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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COMBIVIS studio 6

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.

e & [ ™) B A%l B T s o " BE B
B B P Boen FELDRE Bl Grie Deng Dot e o
|t = 8N pemsemer | o psesmeouos 3] Cessers ) crevseage () mee e (5] mcrsc ] Semplew | w0 [BR - AN
= ) danle, AU KRS 1= -
-
= L Pesonjumeeamed O Samear =
= mucisge prersien T Vi Frapesed ciben Corras L™
- ) el 8 ] D e § | oo
B8 T_Lod_ITI T "o By #on L]
5O T e B (]
Bt T Sase g R () el O SRR D BRRDR LV s 2emp
A T S _$TaTE Bee) * R TGN _SHRE STA puSY ; o= b
= 8] ern_peansi 0y # T e o ] ot
] I " Bariews doemen L
B s | S dpEHEE
_ el e fpwvien D, O, MO sie
= [E] € Beeiste W0 Searedseica K Exscete | Panctom sk —l
K cuean ——l——tasrune o - R | Lt sbets
B Sain sany = I | 2o
I e (| *| - x
& e L] R - — | v e Sty - Bt -
5 3 M5 _jemple —_— ! - ms
W o i
Bl Seeietnd :
=] Bampleics (PR3} .
u&] PLC_PEG RS LLFR ) EER Exsouts
hpires ] ——rxese 2one b IR
L il rasy b 0L
I e e o |
B Sectcntainn [ ITtr] of ey - —
= G Tagh oot aiie
B man
& vaazeos e BHrEe
] tragmpec 1 axy -
W L e +m "
Croms Rufererce Laé. - @ X a1 - 8 3  Fewsge - ¥ ¥
i BN Emcom LT AR @ | Expresson Typn B * |9 D] | % 3 mamingad | 8 13 memsacat)
FoU Wsable  Asdsi Tyt Suepe e || emrpann Pageit [ Fastn r
L L Desanticn  NFD_Rmoty R o TIO It Gatirptn wampl PB_MALA  Gatpats [DekwP L 3 Soleem 200
LEMRMED o Doflesafics  WEB_Pwmcids Lot @ 20 Inploment work matted sample P8 LAY Wock [Devien: PLCL  Lime 2, Solern 8 (1
s el Desarmee Ol Bwoan  Lmew B Sned e e a0k IID demeiy FE_Lede &
] Desannics O Bectn L = |
& | b = s | Preccmede: & TeDa: Dfies sem shatn CHUMY (T EED SAMAL SENTE (Dvsics: PLE Lo samcls PR Ling )
L] [Spaation| Brigres lzaded Pb g wechisad Bwrried i (e by
Online depiction
O B Pew Domct T Bd Qriee Qebg [k edom b
O E & (N, Rl alll -] L] = -] B
B > afhER
gt 2 x
- Demg_ 0w Nzl v i
L
= Bl mcege
= €3 Applcation fren] |
o s
[ e
& motanires)
) euc_reG Pag)
o @ Tesk Coofiguien
A Tence_poztie
af Teace_Banden F ez
» B vesmanae Mrwe 1 T £ e s = ;
&) Susrivone : et
P e : B m— - ——
= S am Rabot 11 b= .
= !
D et ctaectmucticnany-moaTe-of 1 aahaiaiod S0 P> Tergesk_ril_@ 1
=111 13 TRFulaees
= e o] 4 eishinTizg=y )2
(] sesanmageres 5
L] shsameas: 1éiy - = 1f  Basdem_yi
0l e . v e
i 1 SMizRENaloe § Fe 0,
13 ' adaahaifalod W k= TiC,
1001 3 TR PR Teiima k= -
3 QELRER LT m— =T :
_’,_.-—. n wimdinFulseDisance L m— DR
20 | b cimMaxPulseDimcance]  Fmgees ke TebIoms
I o g .
it afafalod S ke Tergest_of S0
B L =R laems B
; 5 5 it | e -l e 5 ;
[ waech 3 | B Memragm
RUH Pesiraes loaded Progres wchaeged Tieme: JimiBadims Vot i} Trace stopsed Current waar: [mabady )

Trace recording

30



INTEGRATED DEVELOPMENT ENVIRONMENT E .

ASSISTANTS

On-line and off-line assistants are a firm component of COMBIVIS studio A second example of an efficiency-improving assistant is the Anti-cogging
6 - above all to make the engineering easier and quicker. The Motor  assistant, which was developed using KEB's full experience in the field
configuration assistant for example allows access to the KEB motor  of movement guidance. The background: in many cases, because of the
database, and databases of other manufacturers or programmers. Also  internal structure and magnet alignment, cogging torque can occur in
third party databases can easily be shared with other COMBIVIS studio 6 ~ permanent magnet motors which is transmitted to the control loop and
users. In addition, the programmers can produce complete process data  leads to instability or loss of precision. Using the Anti-cogging assistant,

mapping configurations using the Process data start 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
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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
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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

35



COMBIVIS studio 6

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 “Givieion

Slave Fieldbus

— EthercAT~— M |

- —CANopen —
l — —DIN 66019-I —> =

COMBIVIS COMBIVIS
Communication Fieldbus Gateway
Notebook Control Master Fieldbus Drives
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