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2 Document History

Edition Software Date Description
Version
0.2 September First release for KAS R1
2010
A 2.5 May 2012 Initial release of KASIDE and AKD PDMM
B 2.6 December EtherCAT devices backup & restore; PLCopen Registration;
2012 Superimposed Axes; Cam on the fly; Ethernet/IP; Profinet; Reset to
factory settings; Save project on controller; Password protection
C 2.7 June 2013 Initial doc
D 2.7 October Coordinated Motion; EtherCAT device configuration; KVB 2,
2013 softscope; generic Modbus configuration; Dictionary
improvements; Control panel changes
E 2.8 May 2014 Coordinated Motion (3D linear w/ blending & transition; nD w/o

blending & transition), HTTP variable interface, UDP socket
interface, Ether CAT MDP management

F 2.9 May 2015 AKD-C/N support, flexible PDOs, multiple E/IP assembly files,
export-compliant firmware, new functions and function blocks,
GUI improvements including easier EtherCAT device setup,
improved IO and variable mapping, improved IO viewing.

G 2.10 January PCMM support, Code generation types: Normal and Optimized,
2016 MC_TouchProbe: Time or Position-based capture, , MCFB_
StepLimitSwitchFastInput, HTML5 help.
H 2.1 September Parabolic cam profile support, send data to/from a controller via
2016 UDP, access KDN from the menu, improved EtherCAT diagnostics,

Find All command, find variable instances, access shared directories
from the webserver, configurable Modbus slave data exchange
rate, double-click editing of FFLD & FBD, F_Seek function,
configurable circle center point tolerance.

J 2.12 June 2017 AKD2G support, AKD 1.16, KVB 2.20, AKIX2 panels, Ether CAT
Diagnostics (webserver diagnostics tab, A31,
ECATWCStatus, ECATMasterStatus, ECATDeviceStatus,
ECATCommeErrors), MC_MoveContVel, FFLD Editor Comments,
PN Editor Improvements, SSH Security

K 3.0 January AKD 1.17, AKD2G integration, MC_CreatePLCAXis,
2018 MLPNAXxisCreate
L 3.01 December Multiple installed versions, updated UDFBs, Backup Import/Export
2018 on webserver, Ul improvements, Softscope enhancements,
security enhancements
M 3.02 June 2019 Map a digitizing axis, AKD2G, multiple instances of KASIDE,
ElasticSearch, reorder programs
N 3.03 December FSoE; T-Bot / H-Bot / Gantry robotics: Axes Groups, MC_KIN_REF
2019 structure, MC_SetKinTra; AKD2G Backup & Restore, MDP support
P 3.04 June 2020 TCP/IP functions, eitadapter, file management functions, SafePLC

support, WorkBench improvements, support AKT2G slices,
DriveParamStrRead, multi-select PDO objects for mapping

R 3.05 December Integration of BBH SCU-1-EC with KAS IDE and BBH SafePLC2
2020 software; Integration of E-bus AKT2G I/0 devices; WorkBench
connection improvements; MLAxisReadVel
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3 Preface

Welcome to the Kollmorgen Automation Suite help and documentation! This book covers the use and
programming of the KAS IDE, the AKD PDMM and PCMM, information about KAS components, and
much more. This chapter explains how to use the online help provided with Kollmorgen Automation
Suite™.

3.1 System Requirements for KAS IDE and KAS Simulator

KAS IDE and KAS Simulator are compatible with any PC having the minimum following hardware:

Element Description

Operating System Microsoft® Windows® 7 SP1 (32 or 64-bit), Microsoft® Windows® 10 (32 or
64-bit). For optimal performance, please be sure your operating system is
fully updated with the latest patches.

Processor type Intel® Pentium® M or equivalent processor at 1.5 GHz or greater.

Memory 1 GB RAM (for 32-bit) or 2 GB RAM (for 64-bit) or greater (which is
recommended for complex applications).

Storage 16 GB (for 32-bit) or 20 GB (for 64-bit) of free space on hard disk.

Display WXGA+ (1440 x 900) or higher-resolution monitor with 24-bit color. See
Note #1 below.

Connectivity 1 Ethernet port, at either 100Mbits/s or 1Gbits/s. See Note #2 below.

Web Browser A modern web browser is required to access the web server and online

help. We recommend Microsoft Edge E Google Chrome @ Mozilla
FireFox @ or Internet Explorer (IE9 or later, see Note #3) e

NOTE

1. Better results are achieved with OpenGL and 3D cards.

2. A 100Mb network is required in order to allow the IDE to Runtime communication to work in
all conditions. The AKDWorkBench AutoTuner and Scope both require 100Mb of bandwidth
to function properly.

3. IE9 should be considered a minimum. Later versions of the browser are more compliant with
web standards and afford better performance and compatibility.

* TIP

See the topic Connect Remotely for information about the ports used by the KAS IDE which may
need to be opened to support connecting from an external network.

Table 1-1: Minimum System Requirements for the KAS IDE
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3.2 Learning Kollmorgen Automation Suite
To learn Kollmorgen Automation Suite, you can either:

« Navigate this online help and choose chapters depending on your experience, or
o Read the printed materials

3.2.1 Where to Start

The KAS documentation includes information for readers from a variety of backgrounds. To get the
most out of the documentation, we recommend that you start by reading the chapters that are most
relevant to you. Within each chapter, read through the topics in sequence.

3.2.1.1 Beginner

« Find basic information about KAS in Introducing Kollmorgen Automation Suite

« If you are not familiar with the concepts behind KAS, read the Understanding KAS

« Anoverview of the KASIDE User Interface is in Describing KAS Graphical User Interface

« To getinformation on how to run and debug the project, read Launch KAS Simulator and
Testing and Debugging the Project

3.2.1.2 Advanced User

« Inorder to design and create a project, refer to the Getting Started
« Goto Tools if you need explanations about the tools used by the KASIDE
« For in-depth information, refer to Advanced Topics

3.2.1.3 Online

« KDN: The Kollmorgen Developer Network ("KDN") has many articles, resources, and a user
community where you may learn, ask questions, and contribute to our community. Visit KDN at
https://www.kollmorgen.com/en-us/developer-network/

« YouTube: Kollmorgen has a channel dedicated to KAS. Check out the KAS Online Learning
Collection.

3.2.2 Read KAS Manuals

If you prefer to read printed material, the following manuals (in PDF format) are available under the
C:\Program Files\Kollmorgen\Kollmorgen Automation Suite\Help folder

Document Title PDF Description

Release Notes m/' The KAS version 3.05 Release Notes contain fixed limitations, known
limitations, workarounds, and information on all hardware and software
components that have been updated, changed or added in this release.

Getting Started ¥ Coversthe main steps to get your KaS system up and running.
What does it contain?

« HW Installation (Connection and Wiring): Wiring & hardware details,
connectors, system diagrams

« HW Configuration: Basic configuration and settings needed to start
the HW components (HMI + Industrial PC + Fieldbus + I/0)

« SWnstallation: kas software setup
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Document Title PDF Description

30 Minutes to ). Covers the main topics to help you start quickly with KAS IDE. The objective is
Motion to familiarize you with the basic principles and the way the program works by
creating a simple motion application project.

What does it contain?

« Key Features

« Explore the Workspace

« Build a motion project
Almost every task that you perform in gas falls under one of the
following basic steps (which may not always be completed in the
following order):

1. Start Projects - Create a project from scratch, or modify an existing
project.

2. Add Components - Add elements to build your project necessary to
control the motion part of your system.

3. Build Output - Select a device and generate the application that you
will deliver to users.

4. Run Output - Make the output accessible to your end-users.

IDE User ¥ Contains the content to help you with KAS IDE, except the topics included in
Manual the Reference Manuals.

Reference *%' Contains Technical References on PLC Programming Languages and Library.
Manual - PLC

Library

Reference ¥ Contains Technical References on Motion Library for Pipe Network and
Manual - PLCopen.

Motion Library
Table 1-2: List of KAS Guides in PDF Format

* TIP

The KASIDE allows you to include references to external files such as the PDF files listed above. For
more details, refer to Use the Reference Folder.

Additionally, you can add in the PDF your own comments, tips and tricks, provided that you have
Adobe Acrobat®.
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4 Introducing Kollmorgen Automation Suite

This chapter introduces Kollmorgen Automation Suite (KAS) with a product overview that lists the
features, the components, and the different implementations.

KAS is intended for engineers who want to design and build high-performance motion control and
automation systems. KAS is designed to allow you to quickly and easily compose a motion application.
It can be achieved with all of the re-use and flexibility of the KAS libraries in conjunction with the IEC
61131-3 programming languages.

As can be seen, KAS can cover a wide variety of applications:
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Figure 2-1: Synchronized Feeder
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Figure 2-2: Spring Winding

Figure 2-3: Synchronizer

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 4 Introducing Kollmorgen Automation Suite

Figure 2-4: Form Fill Seal
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Figure 2-5: Carton Erector
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4.1 Key Features

The purpose of KAS is to include in a single software package, all the tools you need (i.e. a soft PLC,
configuration tools, and a motion controller) to create an automation system.

An overview of an investment in Kollmorgen for Motion Control and Automation Systems solution
can be encapsulated as follows:

Inline Labeling
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W . ,,o/ \.\\
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e

‘5";;, :i ’// \\.‘_

Inline Wrapping y

Inserter

Vertical/Horizontal
Form, Fill & Seal

Flexographic Printing

Kollmorgen Automation Suite (also known as KAS) is Kollmorgen's all-in-one solution for designing,
developing and maintaining automation systems. As a solution offering, it brings many years of
Motion Control experience to the market, and this is coupled with technical expertise and
experience, global delivery capability, and strong financial performance.

KAS is a set of software packages designed to run and take advantage of Kollmorgen's extended set
of integrated hardware products such as Programmable Automation Controllers, Programmable
Drives, AKD drive family, award winning components like the AKM motor family, gear boxes, I/0
terminals and Human Machine Interaction terminals (or Operator Interfaces.)

KAS provides machine builders with a high-performance, cost-effective and easy to use solution for
building machines. KAS achieves this goal by integrating in a coherent, intuitive, flexible way the
three main functionalities of a machine:

« Precise control of all moving parts (Motion control)
« Interface with machine operators (HMI)
« PLC programming of the machine (IEC 61131-3 Soft PLC)

KAS is made of two different software components:
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o KASIDE-the Integrated Development Environment allowing the development and
monitoring of complex machine automation systems

« KAS Runtime - the Runtime engine offers the functionally of both a High-Performance Motion
and a PLC Engine
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4.1.1 Integrated Development Environment

[KOLLMORGEN | Kollmorgen Automation Suite

INTEGRATED
KAS DEVELOPMENT

ENVIRONMENT

‘Because Motion Matters”

Kollmorgen Automation Suite Integrated Development Environment
combines a market leading Motion Engine, tightly integrated PLC engine
and HMI developer with the ability to configure an array of motion
hardware such as motors, drives, gearboxes and actuators as well as
auto hardware suchas odules and HMI's, Providing both
process contral capabilities and unsurpassed metion contral
programming delivers the very bestin machine automation technology.

KAS comes with a powerful Integrated Development Environment (IDE) (commonly named KAS IDE)
which provides machine builders with all the necessary tools for designing, programming,
configuring, debugging and maintaining machine applications. KAS uses the same interface, tools,
and libraries to create applications for various types of KAS controllers (AKD PDMM, PCMM).

With the KAS IDE, system engineers can:

Create new application projects using predefined or custom application templates

Define the machine hardware architecture (motion bus, fieldbus, controllers (Controllers,
PCMM), drives and motors) as well as the machine program (HMI panels, IEC61131-3
programs and function blocks, motion block, profiles and axes) from a centralized Project
Explorer which is based on a tree-structure

Develop PLC programs, functions and function blocks using the five IEC61131-3 programming
languages (ST, IL, FFLD, FBD and SFC), the IEC 61131-3 standard library and KASFunction Block
libraries dedicated to motion, communication and monitoring

Centrally manage all IEC 61131-3 variables with KASvariable dictionary

Create and organize your own libraries of functions and function blocks

Easily set up HMI panels by means of graphical objects that are part of the HMI control library;
and map graphical objects to IEC61131-3 variables

Graphically design advanced multi-axis relations using Kollmorgen's graphical motion
programming environment - also called the Pipe Network - with its tool generating code
automatically

Use ultra-fast IEC 61131-3 compiler to validate the syntactical correctness application code
Configure hardware devices via an integrated set of configuration tools (for instance AKD
drives, EtherCATI/0O terminals, etc.)

Access controller devices to download, start and stop the application, watch log messages and
send shell commands to the target device

Debug the application by inserting break points and stepping into the code or by monitoring
internal values (IEC 61131-3 variables, motion positions, drive's internal values) directly in the
editors or with KAS advanced softscope tool

Access the full online documentation
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4.1.2 KAS Runtime

[ROLLMORGEN | Kollmorgen Autormation Suite

HIGH PERFORMANCE
MOTION & PLC ENGINE

"Because Motion Matters”

Kollmaorgen Automation Suite High Perfarmance Motion and PLC Engine
combines the Motion and PLC software into a powerful Runtime Engine

todeliver superior performance for your automation applications. Run
anyof the five IEC 61131 languages and combine them with a Motion
engine that runs PLCopen or the high-performance Fipe Network.

Kollmorgen Automation Suite Runtime (commonly named the KAS Runtime) offers, in asingle
software package, the functionally of both a soft PLC and a motion controller.

The KAS Runtime (virtual machine) is a high-performance deterministic environment designed to run
on different hardware platforms ranging from low-cost programmable drives to high-end
Programmable Automation Controllers. This gives machine builders all the flexibility when
designing their machines.

KASsupports many configurations when integrating machines:

« Ranging from single-axis to more than 200 tightly coordinated axes

« With a centralized (Programmable Automation Controllers), distributed (Programmable
Drives) or mixed (Programmable Automation Controllers + programmable drives) control
architecture

« Running on a single or multiple controllers

« Communicating via Ethernet, EtherCAT, Profinet, EtherNet/IP, or Modbus

« Using the high-performance Pipe Network or the standard PLCopen function blocks

« Controlling Kollmorgen's drives (AKD, some of the Servostar Sxxx drive family), AKM motors,
and AKT terminals for I/0s products

The KAS Runtime can be used in the two different contexts:

« With a controller implementation (PCMM)
« With a master drive implementation (AKD PDMM)

See Different Implementations for more details.
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4.1.3 KAS Simulator

[EOLLMORGEN ___ § Kolimorgen Automation Suite
K As HIGH PERFORMANCE
MOTION & PLC ENGINE

_w- ‘Because Motion Matters”

Kollmorgen Automation Suite High Performance Motion and PLC Engine
combines the Motion and PLC software into a powerful Runtime Engine

todeliver superior performance for your automation applications. Run
any of the five IEC 61131 languages and combine them with a Motion
engine that runs PLCopen or the high-performance Pipe Network.

Thanks to the KAS Simulator tool, development of the machine software can start before (or parallel
with) bringing in production. Thus developers can already begin to develop and test their application

without any hardware available. Once ready, the application can be deployed on the targeted
controller.

By allowing developers to run the full application (HMI, soft PLC, motion and 1/0s) totally
independently from the final targeted machine, KAS helps reducing:

« Development time, by limiting down time waiting for other engineers (mechanical,
electrical...) to test, fix and tune the real machine
« Cost, by limiting broken hardware due to software bugs.

See Using the KAS Simulator for more information.
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4.2 Looking at Kollmorgen Automation Suite

4.2.1 Physical View

Figure 2-6: Example of Automation System

Key of Communication Types

Method of communication
Ethernet

EtherCAT

Modbus

Motor cable
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4.2.2 Logical View

An automation system usually needs an organized hierarchy of controller systems to function and
usually including the following items:

Item Call Description
out#
HMI @ At the end-user top level, the Human Machine Interface is where the
operator can monitor or operate the system. It is usually composed of a AKI
panel.

Communication @ HMI is linked to the middle layer via a non time critical communication
system (e.g. Modbus TCP protocol on Ethernet).

PLC @ Programmable Logic Controllers is a digital computer used for automation
of industrial processes, such as control of machinery on factory assembly
lines. It is used to synchronize the flow of inputs from (physical) sensors and
events with the flow of outputs to actuators and events.

Motion Engine @ There are two Motion Engines available: Pipe Network and PLCopen.
The Motion Engine implements different motion algorithms and functions to
create, access and delete pipes, pipe blocks and axes. It also provides a set
of Functions and Function Blocks that IEC 61131-3 applications can use to
control the behavior of these algorithms.

Fieldbus @ The fieldbus is the way to connect instruments in a plant design by linking
the PLCto the external systems.

1/0 @ Input/Output refers to the communication between your automation
system, and the outside world.

Drive @ A Drive is an electronic device that provides power to a motor or servo.

Motor At the bottom of the control chain is the motor which actually does the work.

Color Legend Description

Blue Cell Belongs to KAS
Green Cell Kollmorgen products
White Cell Third parties
SCADA| ERP | PLC | HMIG)
Communication (@)
Soft PLC @)
110 Engine I Motion Engine(s)
Operating System
Fieldbus (s)
110 ®)
Drives @
Motors (®)
Feedback
Gear boxes

Mechanical Elements
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4.2.3 Architectural View

The diagram shows an architectural view of what KAS is from a hardware and software perspective,
or realtime and not-realtime components. Hardware is shown in blue shaded boxes and, minimally
consists of a computer, a controller, one or more drives, I/0, and optionally an HMI device. Each of
these components has a software aspect, many of which communicate with other components.
Communication may be done over Ethernet or HTTP (seen in blue), EtherCAT (seen in green),
Modbus (seen in red), or several other protocols.

KAS Architecture

Drives

Project file A

\ Slice VO
Motion Engine

PipeNetwork

I\
| Waorkbench ===~ L‘
\ | \‘ I

»” ‘.
.
\\.. PLCopen ‘o’
N EtherCAT Master [~
"'
‘

| kvB Project

.
o]

1 voe

.

(]
Figure 2-7: Architectural view of KAS components.

The non real-time part is composed of:

Item Description

KASIDE The development tool which allows creating the project (i.e. design, create and run
virtually)

KAS
Runtime

KvVB The development tool which allows creating an HMI interface.

HMI Available when integrated on a Programmable Automation Controller platform (not
present when integrated a programmable drive)

The realtime components, including that which run the KAS Runtime engine, consists of:

Description

IEC61131-3 Responsible for managing an IEC 61131-3 application with its programs and variables
virtual
machine

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 4 Introducing Kollmorgen Automation Suite

Item Description

Motion Manages motion engines, axis objects and motion bus drivers.

manager The KAS Runtime comes with two motion engines: Pipe Network and PLCopen.
The motion engine implements different motion algorithms and functions to create,
access and delete pipes, pipe blocks and axes (e.g. MLPNAXisCreate, MLGearInit,
MLPipeAct)_
It also provides a set of Functions and Function Blocks that IEC 61131-3 applications
can use to control the behavior of these algorithms

I/0 manager ManagesI/Os and I/O drivers. It works closely with the VM Manager instances to map
transparently allIEC 61131-3 variables declared as input or output

Motion Bus A plug-in giving access to the Ether CAT network

custom A plug-in implementing custom function blocks
function
blocks

Interface between the realtime and non-realtime systems is done via shared memory buffers.

The Runtime communicates with the KAS IDE during operation to:

« Receive further instructions from the KAS IDE such as a direct motion command

« Provide status information to the KAS IDE for motion and operation of the application program
« Provide information displayed on the KAS IDE scope

« Provide Log information to the KASIDE

NOTE

When the KAS Runtime is implemented with a programmable drive, the interface between the real-
time and non real-time parts is done via Ethernet based on TCP/IP protocol.
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4.3 KAS Breakdown

Domains Concept (Technology) Task (Tools) Reference

HMI Using Kollmorgen HMI
‘ Visualization Builder

Add an HMI Device

PCMM and AKD PDMM Add the Controller Controllers
(Programmable Drive )
Multi-axis Master) Configure the Controller
IEC61131-3 ST editor STLanguage
IL editor IL Language
) FBD
FBD editor Language
T T T FFLD editor FFLD
| ey | mesmny L wser . Language
o [ | SFC editor
e oL mese e SFC
‘ Variable dictionary Language
Softscope
Motion Concept Design Pipe Network
« Pipe Network Pipe Network Editor
« PLCopen

Create Cam Profile
Cam Profile Editor

Softscope
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Domains Concept (Technology) Task (Tools) Reference
Fieldbus EtherCAT Configure EtherCAT Motion  Motion Bus
Bus and
Fieldbuses
Cables
I/0 Terminals EtherCAT Add and Configure I/0 Slices Remote
' Input/Output
,‘E? fg!._:. Map Input and Output to TeFr)minaIs P
fES | Variables
s -1} N1 |
— | 46/ |68 8B
e A I
- - LN 1]
ﬂ EI _ 68| (8688
EE %% |ToEw
86| (s |salsal
x| |emEm
88 (8| |68 BB
| Ry
AKD Add and Configure Drive Drives
AKD2G . . .
AKD-C AKD Drive Configuration
AKD-N Download AKD PDMM Drive
5300 Firmware
S700
AKD/AKD2G Firmware
Ppdate
Safety over EtherCAT Working with SafePLC2 BBH FSoE
2. Projects Master
How To Set Up a Variable :
3. to Monitor Safety Data Drives
AKD2G Safety AKT2G-SDI-
Parametrization Using 004-000
FSoE with SCU-1-EC and
4. PCMM/AKD PDMM ’35120%'05[’0'
Set Up FSoE Master and )
an AKD2G with
SafeMotion Monitor
Kollmorgen AKM2G
Servomotor AKM
Cartridge
DDR
Housed DDR
KBM
TBM
Direct Drive
Linear
Mechanical Linear
o, - Actuators
‘ :\ Gearheads
W SN

Table 2-1: KAS - Technologies and Tools
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4.3.1 Human-Machine Interface

Position  Fault Number Description Position Error  Li
sl | #.##deg | @ #
nis2 [ #rides | @

Master (Axis1) Velocity

#.# deg/s @ '(?" |H\J\HTH_H_H_H-‘

Figure 2-8: Hardware to Display the Human-Machine Interface

PLCs interact with people for the purpose of configuration, alarm reporting or everyday control. A
Human-Machine Interface (HMI) is employed for this purpose. A simple system uses buttons and
lights to interact with the end-user. Text displays are available as well as graphics on the touch panels.

Most modern PLCs can communicate over a network to some other systems, such as a computer
running a SCADA system.

The communication between the HMI and the PLC is based on Modbus over TCP/IP (Modbus TCP is
the Ethernet version of Modbus) by means of a standard Ethernet cable that connects the two
devices.

This communication is done in the background, asynchronously, at the cycle time (20-1000
milliseconds) specified in the Controller Properties (see "Configure the Controller" on page 121).
Variables defined in the HMI to describe the interface (see Map Variables to HMI) are passed to the
AKD PDMM/PCMM this way. This means there is no data coherency in the data exchange because the
variables read by the Modbus do not come from the same PLC cycle. As this data has a rather low
priority and is interpreted by human feedback, it should never be noticed by the user.

NOTE

Please note that Kollmorgen HMIs are limited to communicating no more frequently than every
100 milliseconds.
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4.3.2 Controllers

Figure 2-9: High, medium and low voltage AKD PDMMs and the PCMM.

Kollmorgen Automation Suite controllers consist of the AKD PDMM (Programmable Drive Multi-Axis
Master) and PCMM (Programmable Controller Multi-Axis Master).

4.3.2.1 AKD PDMM and PCMM Hardware
The AKD PDMM comprises of three printed circuit boards (PCB) while the PCMM comprises of one.
« Power board (AKD PDMM only)

« AKD control card (AKD PDMM only)
« AKD PDMM and PCMM option card, available in two variants:

AKD PDMM o NXP/Freescale QorIQP1011 processor (800MHz)
o NXP/Freescale QorIQ P2010 processor (1.2GHz)
PCMM o NXP/Freescale QorIQ P2010 processor (1.2GHz)

o NXP/Freescale QorIQ P2020 processor (Dual Core 1.2GHz)

Ve

To Opnon Board )

Connector

EtherCAT
(master)

Freescale QorlQ
P10/ P20
PowerPC Processor

[~ ]«

Figure 2-10: AKD PDMM and PCMM card

NOTE
Please note that any reference to AKD PDMM or PCMM refers to both the 800MHz and the single-
and dual-core 1.2GHz variants, unless otherwise noted.
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4.3.2.2 PDMM or PCMM Rotary Switch

. 4

RS1 2

=]
-]

The rotary switch on the AKD PDMM or PCMM can be set on a position from 0 to 9.

Switch Position Description

Position 0 The drive tries to get an IP address from a DHCP server. If the DHCP fails, then
the AKD PDMM or PCMM uses AutolIP to get a usable IP address.
Position 1 The default custom static IP address, 192.168.0.101 or a custom IP address.

Position 29 The AKD PDMM or PCMM is pre-configured with static IP addresses ranging from
192.168.0.102 (Position 2) to 192.168.0.109 (Position 9).

* TIP

If a DHCP server is not present, the drive will assume an Automatic Private IP Address of the form
169.254.x.x

NOTE

The AKD PDMM or PCMM will not set (or show) an IP address without an attached network cable.

4.3.2.3 PDMM & PCMM Web Server
These controllers contain a web server that allows you to perform the following operations:

« Read information about the controller (model type, firmware version, version of your KAS
application)

» Diagnostic your system (CPU speed and usage, total and free storage space, list the Ether CAT
devices)

« Configure some parameters (change the IP address, upgrade the firmware)

« Interact with your application (Start and Stop your KAS application, see the logs)

KOLLMORGEN ¥

Because Mation Matters™

LOGIN | HOME | CONTACT US | ABOUT

KAS Application  Settings Backup & Restore Diagnostics Help

Kolimorgen Automation Suite ™
Manufacturer Kollmorgen
CPU Speed
CPU Cores
Model Number

1.2GHz

AK

00306-M1Ec-D000
Serial Number B247000086
Hardware Revision

TCP/IP Mac Address

EtherCAT Mac Address

See Using the KAS Web Server for more information.
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4.3.2.4 Controller Performance

Kollmorgen offers several controllers with varying performance. This section compares the relative
performance to help you decide what is best for your needs.

4.3.2.4.1 Performance Graphs

800 MHz PxMM

4000 250
3 3
X =
: — :
g 2000 500 E
a 9
o
S &
1000 1000
500 2000
1]
o 2 4 [ 8 10 12 14 16

Number of Axes

I:l Low Complexity -I Mid Complexity -High Complexity I:lunsupported

1.2 GHz PxMM
4000 = 250
g E
g 2
=2 2000 K]
@ L
v
b 5
1000
500
]
0 2 a 6 8
Number of Axes
I:l Low Complexity -I Mid Complexity -High Complexity I:lunsupported
1.2 GHz Dual Core PxMM
4000
g E
g 2
=2 2000 K]
@ L
v
b 5
1000
500
[]
2 4 6 8 10 12 14 16
Number of Axes
I:l Low Complexity - Mid Complexity - High Complexity

Figure 2-11: Graphs comparing the performance of 800 MHz single-core, 1.2 GHz single-core, and
1.2 GHz dual-core controllers.
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« A high-complexity application is characterized by complex setups such as most axes being slave
axes, and cammed or geared to a master axis, frequent moves, frequent reading and setting
of external I/0 points, and complex PLC logic.

« A low-complexity application is characterized by point-to-point and velocity moves, occasional
reading of external I/0 points, and simple PLC logic.

« A middle-complexity application lies in between and is usually characterized by most axes being
point-to-point or velocity moves and some axes being cammed or geared to a master; PLC
logic is split so that parts of a complex logic run at given times.

Generally speaking, Pipe Network applications use less of the controller's CPU. So for the purposes
of using the above graphs, a Pipe Network application will tend to act like a slightly lower-complexity
application while a PLCopen application will tend to act like a slightly higher-complexity application.

Should | use a single 8O0MHz, single-core 1.2 GHz, or dual-core 1.2 GHz controller?

To determine which controller model to use for initial development of an application, the axis
count and cycle rate of the application can be used to determine what type of application can be
run on different controllers. For example, suppose you are planning a middle-performance
application for 6 axes that runs at a 2 kHz (500us) cycle rate. Looking first at the 800 MHz PxMM,
you can see that it can only handle a low-complexity application with these requirements.
However, the single-core 1.2 GHz PxMM can handle a high-complexity application with these
requirements. Since only a middle-completxity application is needed, the single-core 1.2 GHz
PxMM should be sufficient for this application. If in doubt, start with a higher-performance
controller model and after optimizing the application code, determine if a lower performance
model will meet the present and future needs for the application.

NOTE

The graphs above are for guidance in initial controller selection for development. During
development, the performance of an application should be measured to ensure that the
selected controller will meet the performance requirements. Measurements can be done with
KAS's digital oscilloscope using the trace times traces, the GetCtrIPerf function block, and by
observing the CPU usage on the Hardware Status tab of the KAS controller's web page interface.

Examples
« A 10-axis low-complexity application running at 2 kHz (500us) can be handled by an 800 MHz
PxMM.
2000 800 MHz PxMM 250
—_ \ —_
S = — g
EZOOO ( ; 500 &%
500 2000
\\

0 2 4 6 8 10 12 14 16
Number of Axes

I:I Low Complexity I:I Mid Complexity I:I High Complexity I:I Unsupported
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« A 4-axis high-complexity application running at 1 kHz (1000us) can be handled by a single-core 1.2
GHz PxMM.

1.2 GHz PxMM

4000

2000

Cycle Rate (Hz)
Cycle Period (us)

1000

500

0
o 2 4 6 8 10 12 14 16

Number of Axes

I:I Low Complexity - Mid Complexity -High Complexity I:IUnsupported
« A 12-axis middle-complexity application running at 4 kHz (250us) requires the dual-core 1.2 GHz
PXMM.

1.2 GHz Dual Core PxMM

4000 250

2000 500

Cycle Rate (Hz)
Cycle Period (ps)

1000 1000

500 2000

0 2 4 6 8 10 12 14 16
Number of Axes

I:l Low Complexity - Mid Complexity - High Complexity

How much improvement will | get in moving from a single-core 1.2 GHz PxMM to a dual-core PxMM?

The dual-core PxMM improves performance by running PLC code and motion code at the same
time. Typical performance gain varies from 45% to 80% depending on the type of application being
run. The greatest performance gain is obtained when PLC code execution time and motion code
execution time, measurable using the trace times feature (see Practical Application: Using Trace
Time To Measure CPU Load), are roughly the same. If one of these two values dominate the
execution time, then the performance gain will be on the smaller side.

Can | downgrade the controller used to run my application?

« Ifyouare using a dual-core PxMM and the peak CPU usage (see Hardware Status) is under 40%,
then the single-core 1.2 GHz PxMM model will likely meet your needs.

« Ifyouare using a dual-core PxMM and the peak CPU usage is under 25%, then the 800 MHz PxMM
model will likely meet your needs.

« Ifyouare using a single-core PxMM and the peak CPU usage is under 50%, then the 800 MHz
PxMM model will likely meet your needs.

KDN has an article that has a tool to help you pick a controller which matches your project needs.
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4.3.3 Communication and Fieldbus

4.3.3.1 Fieldbus

Fieldbus allows a machine to be connected to other machines in an automation systems network.
Typically, such a connection is referred to as a “factory automation” network connection.

4.3.3.2 Motion bus

Motion requires the controller to frequently update the drive with new trajectory setpoints. The bus
involved in the motion control requires to be able to handle rigid jitter and timing demands including
high data throughput and low latency.

4.3.3.2.1 Ethernet

Ethernet is certainly the most popular communications bus today because it is used in most computer
networks. Motion control devices using Ethernet allow high-speed connections to computers without
requiring special hardware. This reduces the cost and time required to make high-speed
connections.

4.3.3.2.2 EtherCAT

The EtherCAT technology overcomes the system limitations of other Ethernet solutions. The
Ethernet packet is no longer received, then interpreted and copied as process data at every
connection. Instead, the Ethernet frame is processed on the fly. Each slave node reads the data
addressed to it, while the telegram is forwarded to the next device. Similarly, input data is inserted
while the telegram passes through. The telegrams are only delayed by a few nanoseconds.

4.3.4 Input Output Bus

Input/Output refers to the communication and acquisition of data between your automation system,
and the outside world (possibly a human, or another information processing system). Inputs are the
signals or data received by the automation system, and outputs are the signals or data sent fromit.
Automation systems built with KAS are interrupt-driven. Typical interrupt uses include the following:
system timers, disks I/0, power-off signals, and exceptions handling.

)
124

- Mo
¥

| S KOLLMORGEN
AKTRB000
1
>

S

Figure 2-12: /0 Modules

I/0 modules provide a convenient modular package which is simple to wire and add or change slice
types.

Figure 2-13: Standard I/O Couplers and Slices
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4.3.5 Drives

AKD2G AKD Decentralized AkD S300 S700

See Drives in Hardware Devices chapter for more details.

4.3.6 Kollmorgen Motors

NOTE

The following images are all hyperlinked to their respective product pages on Kollmorgen.com.

Servomotors

AKM2G AKM AKMH Goldline
Cartridge Motors

Cartridge DDR
Direct Drives

Housed DDR KBM Frameless TBM Frameless Direct Drive Linear
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4.4 Different Implementations
KAS supports the following architectures:

« Single-Axis with PDMM (= p. 49)
o Multi-Axis with PDMM or PCMM (= p. 50)

4.4.1 Single-Axis with PDMM

The scalable system architecture begins with an integrated programmable controller and drive
package to control a single axis.

ETHERNET
TCPIP
L dowrnload
—»
P I
maonitoring
—
e — f 1 Motor
User's application M o [ocal /O + High Speed
and HI design | [ —
DOWNLOAD KAS Run-time
DEBUG

KAS ide

Hv
ModBus over TCP/P
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4.4.2 Multi-Axis with PDMM or PCMM

The AKD PDMM (integrated programmable controller and drive package) or PCMM (programmable
controller) can be scaled to control additional drives w/ motors and I/0 devices via EtherCAT. This

configuration can manage up to 32 axes.

ETHERNET

TCPiP

¢

KAS Run Time

downlfoad

User's application
and HMI design

\E'_’- T
DOWNLOAD
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KAS ide

monitoring

HwM
ModBus over TCPIP
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EtherCAT Motion Bus

master -
* Motor
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—————— * Motor
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-
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5 Describing KAS Graphical User Interface
This section provides an overview of the common elements of the KAS IDE GUI.

NOTE

« For in-depth discussion of interface elements, refer to KASIDE Reference
« For KAS Simulator GUI, refer to Using the KAS Simulator
« For AKD drive GUI View, refer to AKD Drive

5.1 Windows and Panels Overview

5.1.1 Main Window
The KAS IDE interface provides an all-in-one-window integrated workspace.

B Kollmorgen Automation Suite Integrated Development Environment - ReadAux.kas - [EtherCAT] | |

m, File Edit View Tools Window Help (1 x
@M mi oo REE RS PSS s 0055 ) »-wm@ @)1
Main

Project Explorer 8 x | Controller:Motion:PipeNetwork EtherCAT | Control Panel |
Project View
Name e || [ Devices | cydemme | M. ConfiguratonFie |
4 g System Sinope
4 [ Controller Drive Ba..
P ? XML Configuration File
4 [ Programs 1
> [ Main SFC 3
[ Subprograms XML Options
“§ Defines
+ I Moton Virite a unique ID to each EtherCAT device to prevent wiring mistakes.
] Profiles L
% PipeNetwork XML File Import / Export
Control Panel Panel
@+ PDMM Onboard 1/0 Import Configuration File| [ ] Use imported configuration file

4 =~ EtherCAT i Export Configuration File
AKD_1 AKD Drive ™

.8l
Ubraries | Dictanary | Project Explorer |

Watch Window B X __ Information and Logs & x
- T 3b ) tocallog | controllerlog | Find and Repiace | Compier Qutput. |
[l
N Find what: + [F] Match complete word
Lookin: Al documents ][] Find Unused Variables
— Device Location Text
<[ n »
Watch 1
Local: ReadAux8 Drives inactive (4 ) Not Connected

Figure 3-1: KAS IDEMain Window

The main view in the Integrated Development Environment (IDE) is a Multiple Document Interface
(MDI) environment. This provides an easy-to-use and customizable view; including the capability to
hide, enlarge or overlap windows in order to optimize visibility.

The main view is saved when you exit the application. This ensures that your workspace remains the
same each time you open and use the KAS IDE.

The KAS IDE main window contains the following items:

« Menu bar (see call out @)

« Toolbar @ A toolbar is a little bar with icons which is usually located under the menu bar of a
window.

« Workspace @ which contains:
« A specific area dedicated to displaying the workspace children windows
« Several toolboxes A toolbox is a child window that provides you with some functions
to perform specific tasks.

« Status bar at the bottom @ displaying the current state of the target
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5.1.1.1 Abouttoolboxes

The available toolboxes include:
« 5.1.2 Project Explorer
e 5.1.3 Libraries

« 5.1.4 Dictionary
« 5.1.5 Information and Logs

* TIP

You can hide/show each toolbox and toolbar directly from the contextual menus in any title bar (i.e.
menu, toolbar or toolboxes).
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5.1.2 Project Explorer

The Project Explorer toolbox is a window that displays machine application informationin a tree-
structure representation. This window contains all the following items used to design, implement,
test, and document the application.

Project Explorer 5 X
Project View
MName Type
v g System Sinope |
w . Controller [10.50.68.57] PDMM or PCMM |
v 3 PLC
Programs
L siomogems | [10.50.68.57] PDMM or PCMM
% Defines
L = Motion
) Profiles
~ 4g) PLCopen PLCopen !
v 3 Axes )
[J PLCOpenAuis |
[J PLCOpenAuxis2 .
v [J Axes Groups |
v [J Groupl PLCOpen Axes Group ’
[J PLCOpenAuis !
[J PLCOpenAuxis2 .
@+ Controller Onboard 1/0 )
w == EtherCAT .
@] AKD_1 AKD Drive |
@ AKD_2 AKD Drive i
i Coupler_1 KBus Coupler .
[) References |
& Fieldbus !
Control Panel Panel
FaultReportPanel Panel
D KVEProject KVE 2

Figure 3-2: Project Explorer with Controller type and IP address.

Item Description

Hardware Devices that make up the system such as Controllers, EtherCAT Motion
Bus, servo and stepper drives, HMI devices, I/0 Terminals, etc.

Programs that control the system
User-defined Functions and Function Blocks

Pipe Networks or PLCopen
Axis objects
Cam profiles

PLC (IEC 61131-3)

Motion

* TIP

You can navigate in the project-tree by entering the item's initial letter, or by means of the arrow
keys.

A project is made of several items that are:

« System
Controller
PLC

« Programs
« Subprograms
Defines
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« Motion
« Profiles
« Pipe Network or PLCopen

o Controller Onboard I/0
« EtherCAT
« AKD Drive
o AKT (K-Bus) I/0 Coupler
o Device
« Module

References
Fieldbus

Control Panel
KVB Project
SafePLC2 Project

o HMI Device
« KVB Project

NOTE

Node Names: Allowable characters for node names include A-Z, a-z, 0-9, . (period), - (hyphen), and
_(underscore).

5.1.2.1 System

This item concerns the whole project. A right-click opens its menu that provides the following options:

Command Description

Add HMI Device Add a new HMI device with a KVB panel. For mode details see
HMI Device below.

Table 3-1: System Node - Contextual Menu
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5.1.2.2 Controller

This item displays the controller's IP address and controller hardware type. It is also used to Access
the WebServer From the IDE. The webserver functionality may be used directly within the IDE. For
more information on the webserver see Using the KAS Web Server.

NOTE

Please note that the IP addressisshownas127.0.0. 1 if the system is in simulation mode.

Command Description

Add Control Panel Add a new contol panel to the controller. For more details see Control
Panel.

Import Control Panel Importa pre-configured control panel for use in the project. See Import a
Control Panel for more information.

Add KVB Project Add a new KVB panel which is embedded into the contoller. For more
details see KVB Project.

Import KVB Project  Importacompressed ("zipped") KVB project, which may be created in KaS
or KVB. The system will validate the compressed KVB project and add the
panel.

Add SafePLC2 Project Add anode to the tree that allows you to access a SafePLC2 project directly
from the KASIDE. See Working with SafePLC2 Projects for more

information.
Import SafePLC2 Select a . SPL2 file to import.
Project There may only be a single instance of a SafePLC2 project in the KAS IDE. If

none exists, a SafePLC2 Project will be added to the end of the Project
tree. If there is a project you will be prompted to overwrite the project or
cancel the import. Note that the import cannot occur if SafePLC2 is
running.

Add Fieldbus Add a node to access the Fieldbus Editor. See for more information.

Access Web Server  This command opens the web server interface in the GUI. See Access the
WebServer From the IDE and Using the KAS Web Server for more
information.
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Command Description

Properties Open a dialog box to configure the controller. See Configure the
Controller for a full description of this dialog box.

| Controller Properties @

Controller Configuration

IP Address 10.50.68.30 -
Controller Type
PDMM or PCMM
Project

Viersion

Download project source to the controller

[ Enable PLC variable remote access

Modbus Configuration
@ KV Panel Cyde Time (20ms - 1000ms)

() Other Modbus devices 200

[ o |[ canca |

Figure 3-3: Configure the Device
Parameters Description

« IP Address or COM: allows for connecting to and downloading your
application to the controller. Changing this value modifies the IP address
for the Controller.

« The last 10 IPs entered are accessible and are stored with the project.
Selecting an item in the list and pressing the 'Delete’ key will clear the
entry from the list.

« When you click E to choose the simulation mode, this address is
disabled.

@ IMPORTANT

Do not use leading zeroes when entering an IP address. The
connection to the controller will automatically fail if leading zeroes are
used. For example, use 10.2.3.40 instead of 010.002.003.040-
« The Controller type can be a AKD PDMM ©F PCMM-
Different ImBIementations
« Version number is used to ensure both versions of your application on
the kAS IDE and the KAS Runtime are the same
« Enabling "Download project source to the controller" allows for
comparing source on the controller to the source on your computer.
« The "Enable PLC variable remote access" is disabled by default. Enabling
it will allow users to read/write variables using an HTTP connection.
« "Modbus Configuration" sets what the Modbus will connect to and the
Cycle Time specifies the update rate.

Table 3-2: Controller Node - Contextual Menu

A controller is composed of a PLC item, a Motion item, control panels, an Ether CAT Motion Bus and
some References. These items are described in the following sections.
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5.1.2.3 PLC

This item contains all the PLC (Virtual Machine) part of the controller. The following items can be
present in this item:

« Program items
« Subprogram items
« Some "Defines"
Command Description

Libraries Import new libraries

Table 3-3: PLC Node - Contextual Menu

5.1.2.4 Programs

Command Description
New Program Add new program items (SFC,ST,FBD| IL or FFLD)
Cycle Configure the cycle of the virtual machine
For mode details on Cycle, see "Define the PLC Cycle" on page 205
Import Import a saved program

Table 3-4: Program Node - Contextual Menu

* TIP

Programs and Subprograms can be reordered by drag-and-drop. Dragging an item up the list
places it above the program you drop it on, while dragging down places it below.

Command Description

Add Child SFC Add a child program to this program. Note that this is reserved for the first
SFC program only.

Import Child SFC Import a saved SFC program to the current program. Note that this is

reserved for the first SFC program only.

How to import all children from one project to another?

Export each program one at a time from the existing project

Save the program (specify a location and a name, avoiding spaces in the
file name)

Close the project

Open the project to be updated

Import each saved program in the project tree

Rename the program if needed

N —

on n S Y

Please note that only local variables are copied (not the global variables)

Export Save the selected program to your file server, avoiding spaces in the file
name.

Rename Rename the selected program.
Delete Delete the selected program.

Print SFC and All Print all PLC programs. See Print for more details.
Level 2

Table 3-5: Program Item - Contextual Menu
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* TIP

You can double-click to open the program in the workspace.

5.1.2.5 Subprograms

Command Description

New Function Add a new subprogram item (ST,FBD, IL or FFLD)
(Subprogram)

New UDFB Add a new UDFB item (ST,FBD, IL or FFLD)
Import Import a saved program

Table 3-6: Subprogram Node - Contextual Menu

You can create your own functions as well as functional blocks that are called UDFBs (User-Defined
Functional Blocks). For each of them, you can use the following commands:

Command Description

Export Save the selected subprogram onto your file server

Rename Rename the selected subprogram

Create Unlocked Duplicate the selected, locked subprogram. The duplicate will not be

Copy locked.

Delete Delete the selected subprogram

In/Out Parameters Open the Program Properties dialog box to Declare Functions or
Function Blocks. This item is disabled for locked UDFBs.

Table 3-7: Subprogram Item - Contextual Menu

5.1.2.6 Defines
This item contains all the global definitions in the scope of the corresponding device.

* TIP

You can double-click a Define item to show these global definitions. A file of internal defines can be
foundin [the installation directory of the
KAS IDE]\Astrolabe\Bin\HwDef\lib.eqv.

Use the Defines List

5.1.2.7 Motion
The motion item contains the motion-specific items (i.e. the Profiles and PipeNetwork items).

Command Description

Motion Engines Choose the motion engine for your application between PLCopen and
PipeNetwork

5.1.2.8 Profiles
This item contains all the cam profiles in the project.

Command Description

New Profile Create a new cam profile and add it to this device (*.csv, *.cam)
For mode details, see "Adding Cam Profiles" on page 199
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Command Description

Import Import already existing cam profiles to your project
Show compiled code Show the code corresponding to the selected cam profile

Table 3-8: Profiles Node - Contextual Menu

Right-clicking on a cam profile provides additional commands.

Command Description

Rename Provide the cam profile a unique name

Delete Remove the cam profile from the list

Export Save the cam profile in CAM (.cam) format

Properties Open a dialog to modify the cam profile's Master/Input Slave/Output

Offset and Scale values.
B Cam Profile Properties l ? iz_—J

Profile name : Profile
Master/Input Offset: 0
Master/Input Scale : 360
Slave/Output Offset: 0

Slave/Output Scale @ 360

o ][ e |

For more information on cam profiles see Adding Cam Profiles and Cam Profile Editor.

5.1.2.9 Pipe Network
This menu applies to the Pipe Network in the project.

Command Description

Import and replace  This command replaces the existing Pipe Network with a pre-saved Pipe
Network. You will be presented with a dialog box to locate the pre-saved
file. The Pipe Network Editor will be opened when the file is imported.

Export Export the Pipe Network to afile for reuse.

Show compiled code Show the code corresponding to the Pipe Network

(@ IMPORTANT

The existing Ether CAT axis mapping is lost when using Import and replace. Additionally, profiles
assigned to Cam blocks are cleared at this time.

1. Double-click on EtherCAT in the Project View to open the EtherCAT Devices tab tab so you
can reassign the axes.
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2. Double-click on any Cam blocks, and set the Profile_Name parameter.
= CAM: CAM

General Parameters

Profile Name | v|

Output Modulo Position |350.0 |

Cancel
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5.1.2.10 PLCopen

Command Description

New Axis Add a new axis to your project
For mode details, Create PLCopen Axis

Show compiled code Show the code corresponding to the PLCopen

Table 3-9: PLCopen Node - Contextual Menu
5.1.2.10.1 Axes

Each axis is listed here, whether it is found via a scan of the EtherCAT network, or added manually. To
add an axis manually, right-click and select New Axis. For each PLCopen axis you can use the following
commands:

Command Description
Properties Open a dialog box to configure the PLCopen axis data
Delete Delete the selected axis

Table 3-10: Axis Item - Contextual Menu

5.1.2.10.2 Axes Groups

Axes Groups are collections of related axes defined by the data type AXIS_GROUP_REF, typically used
by coordinated motion and function blocks such as MC_SetKinTra. Right-click on this section to create
anew Axes Group. Groups are populated by dragging an existing axis from the above section into
the group.

~ [§ PLCopen PLCopen
v Axes
o3 PLCOpenAxist AL COpen Axis
o3 PLCOpendxis2 F Open Axis

o PLCOpenAxis3 PLI  len Axis
o3 PLCOpendxisd PL'  en Axis
w [ Axes Groups

v By Aml pen Axes Group

#% PLCOpenfuis1] ouped Axis

#9 PLCOpenAxis2 Grouped Axis
Wy Arm2 PLCOpen Axes Group

#% PLCOpenfuxis3 Grouped Axis

#% PLCOpenfxisd Grouped Axis

The following commands are available by right-clicking on a group.

Command Description
Delete Delete the selected Axes Group
Rename Change the name of the Axes Group.
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5.1.2.11 Control Panel

This item holds the Control Panel item used to provide a basic interface between you and the virtual

machine.

Axis 1 Feedrate Override
0 25 50 75 100 125 150 175!00

0%

Axis 1 Position:

Axis 2 Position:
Direction || un/Stop @E

Q q @®Ready

(65535,65535)

« For more details, Design the Control Panel with the Internal Control Panel Editor
« For a more advanced tool to build HMI, KVB Project

Command Description

Rename Rename the selected Control panel

Delete Delete the selected Control panel

Export Export the control panel for use in other projects. See Export a Control
Panel.

Table 3-11: HMI Control Panel Node - Contextual Menu

5.1.2.12 Controller Onboard I/0

Command Description

Properties Open the Properties dialog box to configure the local I/0 for the
PDMM or PCMM controller.

Configure Controller Onboard I/0

Table 3-12: Controller Onboard I/0 Item - Contextual Menu

5.1.2.13 EtherCAT
This item gives access to all the devices linked to the EtherCAT Motion Bus.

Command Description

Add Device... Add a Kollmorgen drive, power supply, or coupler, pr a third-party
EtherCAT device to the EtherCAT node in the Project view.

Scan Devices TheKAS Runtime sends EtherCAT messages to discover the devices present
in the network
EtherCAT Devices tab

Enable/Disable Toggles Online Configuration Mode on and off. See Online Configuration

Online Configuration Mode for more information.

Mode

Properties Open the Properties dialog box.
Configure EtherCAT Motion Bus

Table 3-13: Ether CAT Node - Contextual Menu
Add & Configure Third Party Devices
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5.1.2.14 AKD2G Drive
You can double-click an AKD2G to set its parameters. Configure the AKD2G/AKD Drive

Command Description

Rename Rename the selected drive

Delete Delete the selected drive

Configuration Opens the Configuration tab for the AKD GUI.

Properties Select the Properties menu to access the EtherCAT device's configuration
Views.

Table 3-14: AKD Drive Item - Contextual Menu

5.1.2.15 AKD Drive
You can double-click an AKD to set its parameters. Configure the AKD2G/AKD Drive

Command Description

Rename Rename the selected drive

Delete Delete the selected drive

Configuration Opens the Configuration tab for the AKD GUI.

Properties Select the Properties menu to access the EtherCAT device's configuration
views.

Table 3-15: AKD Drive Item - Contextual Menu

5.1.2.16 AKD-C Central Power Supply
You can double-click an AKD-C to set its parameters. Configure the AKD2G/AKD Drive

Rename Rename the selected device

Delete Delete the selected device

Properties Select the Properties menu to access the EtherCAT device's configuration
views.

Configuration Opens the Configuration tab for the AKD GUI.

Table 3-16: AKD-C Drive Item - Contextual Menu

5.1.2.17 AKD-N Drive
You can double-click an AKD-N to set its parameters. Configure the AKD2G/AKD Drive

Rename Rename the selected drive

Delete Delete the selected drive

Properties Select the Properties menu to access the EtherCAT device's configuration
views.

Configuration Opens the Configuration tab for the AKD GUI.

Table 3-17: AKD-N Drive Item - Contextual Menu

5.1.2.18 AKT2G (EtherCAT) I/O Coupler
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The Coupler node acts as a gateway for E-Bus I/0 slices.

Command Description

Rename Rename the selected coupler

Delete Delete the selected coupler

Properties Select the Properties menu to access the EtherCAT device's configuration
views.

Table 3-18: AKT2G I/0 Coupler Node - Contextual Menu

Note that all those commands are disabled when the controller is running.

5.1.2.19 AKT (K-Bus) I/O Coupler
The Standard I/0 Coupler node gives access to its I/0 slices.

Command Description

Add I/0 Slice Add a new slice (Digital or Analog Input and Output) to the selected
Standard I/O Coupler

Rename Rename the selected coupler

Delete Delete the selected coupler

Properties Select the Properties menu to access the EtherCAT device's configuration
views.

Table 3-19: Standard I/0 Coupler Node - Contextual Menu

Note that all those commands are disabled when the controller is running.

See EtherCAT Coupler Error Handling And Diagnosis in the Troubleshooting section for information
about diagnosing the coupler LEDs.

5.1.2.20 1/O Slice

AKT2G (E-Bus) slices are children of the EtherCAT node while AKT (K-Bus) slices are children of the AKT
I/0 Coupler.

Command Description

Rename Rename the selected slice

Delete Delete the selected slice

Properties Open the Properties dialog box to configure the 1/0 slice

Map Input and Output to Variables

Table 3-20: I/0 Slice - Contextual Menu

5.1.2.21 Device
Double-clicking a Device accesses its Ether CAT device configuration views.

Command Description

Rename Rename the selected device

Delete Delete the selected device

Add Module... Add a module to an MDP device. Add Modules to Third Party EtherCAT
Devices.

Properties Access the EtherCAT device's configuration views
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Table 3-21: Device - Contextual Menu

5.1.2.21.1 Module

Command Description
Rename Rename the selected module.
Delete Delete the selected module.

5.1.2.22 References

This item allows you to insert references into your project. Each reference is a user-defined
reference that links any kind of deliverable to your project (for more details, refer to Use the
Reference Folder)

Command Description

Insert Reference Link any kind of deliverable to your current project
Delete Delete the reference

Properties Open the referenced file in the workspace

Table 3-22: Reference Node - Contextual Menu

5.1.2.23 Fieldbus

This item holds the Fieldbus Editor to configure the Ethernet/IP or Profinet fieldbuses. For mode
details,

5.1.2.24 HMI Device

This item holds the HMI (Human Machine Interface) item used to provide an advanced interface
between you and the virtual machine.

Command Description

Add KVB Project Add a new KVB panel to the controller. For mode details, Add an HMI
Device Note that this command is disabled when a KVB panel already
exists

Import KVB Project ~ Importacompressed ("zipped") KVB project, which may be created in
KAS or KVB. The system will validate the compressed KVB project and add

the panel.
Rename Rename the selected HMI device
Delete Delete the selected HMI device

Table 3-23: HMI Device Node - Contextual Menu

5.1.2.25 KVB Project

Command Description

Open KVB Opens the associated KVB project.

Rename Rename the selected KVB panel

Delete Delete the selected KVB panel

Export Save a copy of the panelin a compressed (.zip) file.

Table 3-24: KVB Panel Node - Contextual Menu

5.1.2.26 SafePLC2 Project
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Command Description

Delete Delete the SafePLC2 project

Export Select a location and name to export/create a SafePLC2 file.

Open SafePLC2 Creates or opens a synchronized SafePLC2 project. See Working with
SafePLC2 Projects for more information.

Rename Rename the SafePLC2 project

Table 3-25: SafePLC2 Project Node - Contextual Menu
5.1.2.26.1 Access the WebServer From the IDE

Double-clicking Controller will both expand/collapse the Controller's components as well as open the
web server and automatically log into the administrator account. For more information on using the
webserver see Using the KAS Web Server.

Praject Explorer B X ‘ Webserver: 10,50.67.44
Neme Type
4 g System Sinope
P Controller [10.50.67.44] PDMM ... .
> I3 PLC KOLLMORGEN
. £ Motion Logged in as administrator
Centrol Panel Panel T P I
Controller Onboard 1O Because Mation Matters HOME | CONTACT US | ABOUT
4 == EtherCAT - . . .
5 AKD 1 AKD Drive KAS Application  Settings Backup & Restore Diagnostics Help
B AKD2 AKD Drive
- ¥ Coupler1 KBus Coupler
[ References
& Fieldbus
Kollmorgen Automation Suite ™
Manufacturer _Kollmorgen
CPU Speed _B800MHz

The web server can also be accessed by right-clicking the Controller node and selecting Access
webserver.

* TIP

IDE users are considered administrators and therefore are automatically logged into the
webserver. You may change the password but there is no logout function.

By default the localhost (127.0.0.1) will be opened. To set the IP address of the controller, right click
and select Properties. Enter the proper Address and Controller type then click OK. The page is
automatically refreshed.

If aninvalid or wrong IP address is entered, the following error will be displayed.

Webserver:255,255,255.255

(=] (=)

.0- This program cannot display the webpage

e The ite is encounterin
¢ There might be a typing error in the address.
} can try
® Check your Internet connection. Try visiting another website to make sure you are connected.
® Retype the address.
® Go back to the previous page.

More information

5.1.2.26.1.1 Exporta Control Panel
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Control Panels may be exported and imported for easy reuse across projects. Any variables
associated with the control panel will be preserved across projects.

1. Right-click on the Control Panel in the Project Tree and select Export.

MName Type
4 g System Sinope
a . Controller [10.50.67.44] PDMM or PCMM
4 3 PLC
> 0 Programs
[ Subprograms
"§ Defines
4 7 Motion a
2] Profiles
> Ef: PLCopen Rename
@ Control Panel Delete
@+ PDMM Onboard /O
=& EtherCAT Export
References
i Fieldbus

S,

Il i el Sl i B il

2. Name and save the .GRA file.
(® egortto =)
@Qv| . % Documents » KAS Projects » v|¢'u,|

File name: Control Panel.gra

Search KAS Projects 2 |

Save as type: ’*.gra v]

~ Browse Folders Save ] ’ Cancel ]

3. Click OK to confirm the export.

See also: Import a Control Panel
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5.1.2.26.1.2 Import a Control Panel

Control Panels may be exported and imported for easy reuse across projects. Any variables
associated with the control panel will be preserved across projects.

1. Right-click on Controller in the Project View and select Import Control Panel.
Project Explorer = )ﬁ!
F |

Project View

MName Type
4 W@ System Add Control Panel .
4 Controller ‘ive Based Controller
Add KVB panel

> K3 PLC
> I3 Motion Import Control Panel j
E E;”Mt'hfll Add Fieldbus
%= EtherCA Access Webserver
Referen -
? Fieldbu peapertic

N ettt Al gl A it = gl ot |

2. Locate asaved .GRA file and click Open.

B Choose a HMI panel to import @
cale .« My Documents » KAS Projects » - | + Search KAS Projects p'
S y i ? )

Organize « MNew folder B 0 @

. CD Mavigator

| images

, KAS PDMM WebServer PDF Comparisons
, PDMM

, PDMM lterations

. Registration documentation

|| Centrol Panel.gra

File name: Control Panel.gra - ’*.gra v]

[ open |v] | cancel |

« Ifthe panelyou are trying to import has the same name as an existing panel, you will be
prompted to change the name or cancel the import.

B Rename l ? 3

Panel 'Control Panel' already exists.
Flease enter new name for the imported panel.

OverridePanel

| Ok |’ Cancel ]

3. Upon élicking Open (or OK) the panel will be placed in the Project View.

Project View .!

MName Type
4 @ System Sinope
a . Controller [10.50.67.44] PDM
> W3 PLC
> 5 Motion
&= control Panel Panel

@+ PDMM Onboard /O

== EtherCAT

W References

i Fieldbus

= overridePanel Panel

R i ]

See also: Export a Control Panel
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5.1.3 Libraries
This toolbox contains several tabs to access all the functions of the available libraries.

Libraries g X
Function Blocks | Controls | Properties |

MName Description
> (Al

> (Project)

> Field Bus

> Kollmorgen UDFBs

> Motion/Common

> Motion/PLCopen

> Motion/Pipe Network
> PLC Advanced

> PLC Standard

> System

Project Explorer | Dictionary | Libraries |

Figure 3-4: Libraries Toolbox

5.1.3.1 Function Blocks

This tab displays all the available libraries shown in a tree-structure representation and gathered by
categories. You can expand a library to access all its functions. A short description of each function is
also available.

The (All) category at the top enables you to see the full list of available functions sorted in
alphabetical order.
The (Project) node contains all the UDFB and subprograms associated to the current project.

For more details about these libraries, refer to the following libraries description:

» PLCStandard

o PLCAdvanced

« Motion/Pipe Network
« Motion/PLCopen

« Field Bus

« System

» Kollmorgen UDFBs

* TIP

It is possible to use the functions, UDFB or subprograms in PLC editors with a simple drag-and-drop
operation.

NOTE

Dragging and dropping a Kollmorgen UDFB into the "Defines" editor has no effect. However, if the
Kollmorgen UDFB is already imported to the project, then it's prototype will be seen in the editor.

5.1.3.2 Controls

This tab displays all the controls available for the HMI design.
For more details, refer to the Graphic Objects description.

5.1.3.3 Properties
This tab displays all the properties of an HMI control currently selected in the HMI editor.

More information about setting the properties of an HMI widget can be found in Graphic Objects
Properties.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 5 Describing KAS Graphical User Interface

5.1.4 Dictionary

The Dictionary toolbox is used to show all the identifiers (variables, data types, sub-routines, etc.)
defined within the project. There are three tabs within the Dictionary, the Variables tab, the Enum
Tab, and the Bit Fields Tab.

5.1.4.1 Variables tab

The Variables tab is used to show all the variables defined within the project. All the variable details
are displayed in order to show the variable types, dimensions, attributes, etc.

Dictionary F X

Controller:PLC - ]I [ Track Selection

Variables | Enums | itFields |
T Mame | Tupe | Diirn. | Arib. | Irit walue | User Gro. || HMI [|Tag | Description

| i@ Global variables
[ Retain variables @
[ INCR
Cntln UINT 1N 5]
CntCOut UINT ouT O
[ Actions
\_[® Main /
(5 || EtherCATCode A
L MewStructure1 @
L MewStructure
[ PNCode
[3# ProfilesCode
\C [ PLCopenCode

<

Figure 3-5: Dictionary Toolbox

The list of variables is split into two parts:

« Allthe Variables at the top @
« Allthe Structures at the bottom @

NOTE

For more information about the procedure to create an instance of a structure, see "Call Functions
or Function Blocks" on page 308

* TIP

To show all the variables of all programs, select 'PLC' in the project tree.

About the Dictionary's contextual menu.
Right-click in the Dictionary window to open the menu as follows:
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Dictionary F X

Controller:PLC - [ Track Selection

Variables | Enums | itFieids |

T MName | Type | Dim. | K¥B | Init.. | Atri
@ Global variables -
l
Overrid Uni= O
ActPo Redo O
MoveAl  add variable O
Sﬁ_::?{ Rename variables E
ActPo Edit variables as text O =
EStopH Browse variable O
EESEtEIE Add structure E
pen - )
CloseH Rename structure 0
Starth Copy |
Profile Paste
EtherC| Delete O R
Axis O
Axis? Find all O
Dir Open UDFB |
StartM = r— |
AxisPd ug on channel ... O
Starth Unplug all channels O
EStop Variable 10 mapping O
EStopd — [
O

Input_ Print Dictionary...

4 I 2

Figure 3-6: Dictionary Contextual Menu

This menu allows you to perform the following actions:

Command Description

Undo Undo the last action performed on the Dictionary
Redo Redo the last undone action
Add Variable Add a new variable in the selected level (Global, Retain, program). This

automatically creates a new variable called NewVar with type BOOL

For a Function or UDFB, you can specify input and output parameters (for more
details, see "Define Parameters and Private Variables" on page 307)

Rename This function can either replace a section of matching variables or append text
variables to the variables' names. S€e Rename Variables

Edit variables as This function will open a text editing dialog, allowing you to edit the variables
text found in the group as text using IEC 61131-3 syntax. S€€ Editing Variables as

Text for more information.

Browse variable This function allows you to browse all instances of a variable. See Browse
Variable Tab for more information.

Add Structure Used to have a new complex type. A structure named NewStructure is created
and variables can be dragged into it (for more details, see "Complex Structures"
on page 302)

Rename Rename the selected structure

Structure

Copy Copy avariable

Paste Paste the copied variable to the selected level

Delete Delete the selected variable. A deletion can also be performed by pressing the
Delete key on the keyboard

Find all This function will find all instances of the specified variable and open the results

in the Find and Replace tab.
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Command Description

Open UDFB Open the selected UDFB instance (for more details, see "Monitoring UDFBs" on
page 231)

Plug On Channel Plug the selected variable on a channel. This command opens a dialog used to
configure the variable plug operation.

This command is enabled when your application is connected and running, and if
the type of variable is eligible for the softscope (i.e. BOOL, INT, SINT, DINT,
LINT, UINT, USINT, UDINT, ULINT, BYTE, WORD, DWORD, LWORD, TIME and
LREAL, as long as they are not in a UDFB instance).

Unplug All Unplug all plugged probes from the softscope
Channels

Variable 1/0 Connect a variable to an I/0.

mapping

Print Dictionary Print all the variables displayed in the Dictionary and sorted by programs. The
columns display the Name, Type, Dimension, Initial Value, and Attributes

Name Type Dim  InitVal R E

(Global)
TravelSpeed

(Retain)
LastAxisPos LREAL

MachineLogic
lastTravelSpeed LREAL 0 LREAL¥0
lastMachineSpeed LREAL 0 LREAL¥0

ProfilesCode
cmdID DINT

PNCode

DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
PipsAXIS1 DINT
PipsAXIS52 DINT

What is the purpose of the Track Selection check box?

The Track Selection filters the displayed items in the dictionary to show only items linked to the
current PLC selected program:

« Unchecked: All your project variables will be displayed. This is the default setting.

« Selected: The variables in the Dictionary are filtered to display only those that are relevant to the
PLCitem currently selected in the project tree. Along with the Global, retains and variables related
to the selected program or UDFB, structure definitions will be displayed. The dictionary content
will change accordingly if another PLC program is selected in the project tree.
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About the two editing modes for editing a variable.

There are two available modes when editing a variable in the Dictionary:

« Cell: only the selected cellis active

Dictionary (-1
Controller:PLC R [] Track Selection
1A Name | Type | Dim. | Atib. | Irit walue | UserGro.. | HMI | Tag | Description
[ INCR 5
Cntln UINT IN E
CntOut UINT ouTt O
Inst_UntitledFBD AnUFBD O

« Row: all the row is active

Dictionary (=]
Controller:PLC R [] Track Selection
I Name | Type | Dim. | Atrib. | Irit walue | UserGro. | HMI | Tag | Description
[ INCR 5
Cntln UINT IN E
CntOut _____JUINT . our | | | = | |
Inst_UntitledFBD AnUFBD [m]

Press Spacebar to toggle the selection mode from cell to row (Table Keyboard Shortcuts).

How can variables be arranged and/or sorted?

« The columnsin the Variables tab can be reordered, resized, and hidden by double clicking on the
filter icon in top left corner of the table. This opens a dialog box which allows you to modify the
table's appearance. These settings will persist until you change them. Please note that the Visible
box for the Value field cannot be changed as the Value column is automatically shown in debug and
online modes but hidden in edit mode.

Arrange columns @
Calumns... | wisible | WWidth | Filter oK |
MName 100
Type &0 Default
Dirn. 40
KB 75 Cancel
Initvalue 40
Adtrib. 60
User Group 50
Tag 50
Description 500
Properties O 100
Valug O 100 Feset Filter

« You can sort the list of variables in the table as follows:

« Ensure you are in cell editing mode (press the Spacebar to toggle from one mode to the other)
« Click the header of the column you want to use as the key sort order

How do I modify parameters of a variable?

(Press Spacebar to toggle to the relevant edition mode).

Description

One Parameter Assuming you are in the cell edition mode, double-click on the parameter

All the parameters  Assuming you are in the row edition mode, double-click in any parameter
are at the same time to open the dialog box for variable configuration as shown below.

For more details on parameters, see "Variables" on page 74-

NOTE

It is not possible to modify a variable when the KAS IDE is connected to the controller.
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5.1.4.1.1 Variables

Allvariables within the entire system project are grouped as follows:

Variable Description

Global variables

Retain Variables

Program variables

List all global variables that are used and accessible throughout
the entire program

List all variables that are to be retained when the systemiis
powered down

List the variables related to your specific selected program

For each variable, the Dictionary toolbox allows you to set the following parameters:

Field Description

Name
Value

Type
Dim.

Attrib.

Init value

User Group
HMI

The variable name

All the variables in the Dictionary are animated with real-time
values 1

Note that this column is only displayed when your application is
running

For more details, see "variable Monitoring" on page 231

The variable type (which can also be UDFB or complex structure)

To declare an array, you can specify dimension(s) for an internal
variable

The variable attributes (Read Only, External, IN, OUT) as defined:

« Read Only: avariable set as Read Only is a constant (it cannot
be modified in your PLC code, but it can be forced manually).
Read Only variables can be mapped to Outputs but not to
Inputs. This is because Inputs can change state and a Read
Only variable would not be able to change its value to match
the input state.

« External: this attribute is not used

« INor OUT: Input or Output parameters of User Defined
Function Blocks

The variable initial value when you start your application (see
more details here)

The variable user group (used for sorting variables)
Select variables to be used in HMI (see Map Variables to HMI)

1To better track variables in Running mode, the gas IDE dynamically computes their value along with the application
execution and display the result in this column.
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Field Description

Tag The variable tag is a short comment, that can be displayed
together with the variable name in graphical editors.

Edit the variable parameters

SetOverrideBusy1 |§|
Mame: ISetDvenideBusy‘I QK I
Type: IBDDL LI I Cancel |

ead Only inn.: =
™ Fead Ol Di =
Init walue: I
Tag: |SetDvenide FB
Description: ||ndic:ates the setoverride FE is executing
™ Estemal
I Syh,

Add the variable to your FBD program
O sT{IL &) FED ) FFLD

B s u T R
E] g: SaDverﬁeBusy] ﬁ’
—

COE R n

Resize the rectangle to make the Tag and Description visible
O sT{IL &) FBD ) FFLD

]
=

Description The variable description is a long comment text that describes
the variable

Syb. reserved

Indicates the setovemide FB iz executing
SetOvermide FB
SetOvemide Busy 1

[m SESN m SN
= SERN s |
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5.1.4.1.2 Structures

All the structures within the entire system project are grouped as follows:

Structure Description

EtherCATCode List all the devices as PLC variables so you can use their
names in FBs instance

* The devices are displayed under the EtherCAT node in
the Project Explorer (see call out @)

* The same devices are also displayed as PLC variables
in the Dictionary @

Project Explorer

Project View
Marme Type
= g Syskem Sinope
= - Controller Panel Contraoller
= I3 PLC

§ Programs
=R 51 Subprograms
[#] MyFBD  FED
"§ Defines
=) Maotion
Contral Panel Panel

= ==& EtherCAT o
CAKD e

i1 Coupler_1 KEus Coupler
@ References

Dictionary

[Conh’oller:PLC v] [ Track Selection

Variables | Enums | itFieids |
A Name | Type | Dim. | Attib. | Irit walue |

@ Global variables

¥ Retain variables

[® MachineLogic

[ Main

[ UntitledST

[ PNCode

[3# ProfilesCode

7 EtherCATCode
AKD_1 INT Read Only  INT#0
Coupler_1 INT Read Only  INT#0

* You can use them in your PLC programs with a drag-
and-drop operation é

IMyFED*

|

. . @ any_to_string

| MO w9

|

|
PNCode List all the variables related to the specific Pipe Network

Code

ProfilesCode List all the variables related to the specific profiles
PLCopenCode List all the variables related to the specific PLCopen Code
UDFB variables List the variables related to a specific UDFB
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5.1.4.1.3 Variable editor
Variables are declared in the Dictionary of the KAS IDE main window.

The variable editor is a table that enables you to declare all variables of the application. Variables in
the editor are sorted by groups:

« globalvariables

« "retain" non-volatile global variables

« I/Ovariables (each I/0 device is a group)

« variableslocal to a program (including in and out parameters in case of a UDFB).

Please refer to the description of variables in the language reference for a more detailed overview.

Each group is marked with a gray header in the variable list. The "-" or "+" icon on the left of the group
header can be used to expand or collapse the group:

Mame |Tﬁ,fpe |Dim.
—)| = |Global variables

BRUN ‘E-CICIL ‘

b1 BOOL
See howto:

« Create New Variables

« Use the Variable Table List
« Define Structures

« Set Bookmarks

5.1.4.1.3.1 Create new variables

Press the INSERT key in the variable editor to create a new variable in the selected group. The
variable is added at the end of the group. Variables are created with a default name. You can rename
anew variable or change its attribute by using the Variable Editor.

* TIP

You cannot insert a new variable in an I/0 group.

In case of a group corresponding to local variables of a UDFB, pressing the INSERT key gives you the
choice between:

« adding an "IN" (input) parameter
« adding an "OUT" (output) parameter
« adding a private variable

IN and OUT parameters always appear at the beginning of a UDFB group.
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5.1.4.1.4 Variable Table List
There are two available modes when editing a variable in the Dictionary:

« Cell: only the selected cellis active

Dictionary (-1
|C0nh'oller:PLC v| [] Track Selection
1A Name | Type | Dim. | Atrib. | Irit walue | UserGro.. | HMI | Tag | Description
[ INCR 5
Cntln UINT IN E
CntOut UINT ouTt O
Inst_UntitledFBD AnUFBD O

« Row: all the row is active

Dictionary (=]
|C0nh'oller:PLC v| [] Track Selection
I Name | Type | Dim. | Atib. | Irit walue | UserGro.. | HMI | Tag | Description
[ INCR 5
Cntln UINT IN E
CntOut _______JUINT L our | | | = | |
Inst_UntitledFBD AnUFBD [m]

Press Spacebar to toggle the selection mode from cell to row (Table Keyboard Shortcuts).

When the selection mode is on cell, the variable editor enables you to enter each piece of
information directly in the cell.

Double-click or press the ENTER key to open the dialog box.

At any time you can drag with the mouse the column separators in the main grid header for resizing
columns.

Press the following keys for browsing groups of variables:

Ctrl + Page Up Move the selection to the head of the previous group
Ctrl + Page Down Move the selection to the head of the following group

For Tables manipulation, see also Windows Standard Conventions

5.1.4.1.5 Sortvariables

At any moment you can sort variables of a group according to their name, type or dimension. To do
this, you simply need to:

1. Move the cursor to the header of the group
2. Click on the name of the column you want to sort

The KAS IDE always keeps the original order of declared variables, to allow safe online change. Each
time you insert a new variable or expand/collapse a group, the original sorting is re-applied.
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5.1.4.1.6 Define structures
To create a new type of data structure, use the "Add structure" command.
For more details of the full procedure, refer to Complex Structures

Each structure is represented as a group in the dictionary grid. Enter the members of the structure
in its group in the same way you enter variables in another group.

New data structures are created with default names. Use the "Rename structure" command to
change its name.

If a member of a structure is an instance of another structure, the nested structure must be
declared BEFORE in the list.

5.1.4.1.7 Name a variable

To change the name of the variable, do as follows:

In the Name column of the table, select the cell you want to edit

Press ENTER (or press the first character of the new name)

Enter the name in the small box
Press ENTER to validate the name or ESCAPE to cancel the change

PN =

A variable must be identified by a unique name within its parent group. The variable name cannot be
areserved keyword of the programming languages and cannot have the same name as a standard
or "C" function or function block. A variable must not have the same name as a program or a user-
defined Function Block.

The name of a variable must begin by a letter or an underscore ("_") mark, followed by letters, digits
or underscore marks. It is not allowed to put two consecutive underscores within a variable name.
Naming is case-insensitive. Two names with different cases are considered as the same.

5.1.4.1.7.1 Naming Physical I/Os

Each I/0 channel has a predefined symbol that reflects its physical location. This symbol begins with
"%I" for an input and "%Q" for an output, followed by a letter identifying the physical size of the data.
Refer to the description of variables for more details.

You cannot change the "%..." name of an 170 variable. This name is directly allocated according to the
[/0 devices defined in the I/0 device list. But you can give an alias (a readable name) to each I/0
channel. In that case, either the "%" name or the alias can be used in programs. The alias must fit to
the same rules as a variable name.

When an alias is defined for a variable, both "%..." name and alias are displayed in the "name" column
of the grid.
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5.1.4.1.8 Rename Variables

Variables may be renamed from within the Dictionary. The renaming function can either replace a
section of the name or append text to variable names. The search will find and replace matches first
within the Dictionary and will then continue the search within programs in the current project. You
will have the option to propagate the changes to programs or not.

1. Right-click on any variable in the Dictionary and select Rename Variables.

Dictionary F X

[Conh’oller:PLC - ] [ Track Selection

Varisbles | Enums | it Fields |

16 Marne | Type | Dirm. | Adtrib. | Init
i@ Global variables -
L INT/

Undo

Plug on channel ...

Unplug all channels

Variable IO mapping

a
Al
4 variable
S Rename variables
Add structure 3
E
R —_ |
Co
a ; Py
C aste
5 Delete |
P Find all
E Read Only
Al Open UDFB
Al
D
S
Al
9

Print Dictionary... -

4 | Ll

| Project Explorer | Dictionary | Libraries |

2. Enter the phrase to be replaced in What. m. Rename Variables [0
3. Enter the new phrase in Replace.
4. Setthe replacement method using the Where menu. et |
5. Click OK to make the changes shown in the Results frame. || == |
6. The Replace in files dialog box opens if there are matches || ™= Jpref =
within programs. Select which programs to modify. u ”la"d’ Case
Results
oK Cancel

What it means

What Enter the variable name/text which is to be replaced
Replace New text which will replace current variable name text
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Item What it means

Where How the replace will occurs
Prefix The search/replace starts from the first character in the variable
name.
. Rename Variables @

What: | Machine

Replace: | Mator

Where: |Preﬁx j

[ Match Case

Results
MachineSpeed -> MotorSpeed -
MachineState - MotorState

e A s AT A it et g

Suffix The "Replace" text will be appended to the "What" text,
completely replacing any matches.
. Rename Variables @
What: | VarStatus
Replace: | Motor
Where: |Suf'ﬁx j
[~ Match Case
Results
VarStatus - VarStatusMotor -
MachineLogic/VarStatus -> MachineLogic/VarStatusMoto
[ - SR e ——

Please be aware that this search method completely
replaces the search string. Use this method with caution.

. Rename Variables

Vhat: | us

Replace: | de
Where: |Suf'ﬁx j

[~ Match Case
Results

Axis15tatus -> usde -
Axis25tatus -> usde
bledStatus - usde
e e s Al il b

Everywhere Searches the entire variable name.

. Rename Variables

Vhat: | Ma

Replace: | def

Where: |Everywhere j
™ Match Case

Results

MasterAbsPos - defsterAbsPos -
MasterDeltaPos - defsterDeltaPos

MachineSpeed -> defchineSpeed

MachineState -> defchineState

bMasterAbs -> bdefsterAbs

bMasterRel - bdefsterRel

MotionTaskMa - MotionTaskdef
MachineLogic/lastMachineSpeed -= MachineLogic/lastdef
PMCode/MASTER -> PNCode/defSTER

A s g A b s e i . el

Match Case The search will be case sensitive
Results The search results and proposed changes are displayed.

When matches exist within programs the Replace in Files dialog box displays the matches and lets
you choose which programs to modify. Once OK is clicked, the programs will be modified in the order
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they appear in the list.
Replace in files

Find what: whesl
Feplace with: Motor
Feplace in files:

[w] &utamation
Industrial
Machinelogic
STPig

ot ot e e it .l At . ot | it

5.1.4.1.9 Initial Value of a Variable

A variable can have an initial value. The value must be a valid constant expression that fits to the data
type of the variable. The initial value is displayed in red if it is not a valid expression for the selected
data type.

There is no initial value for arrays and instances of function blocks.

You can change the initial value of a variable by using the Variable Editor.

5.1.4.1.10 Variable Tag and Description
For each variable, the KASIDE enables you to enter in the dictionary two strings that describe the
variable:

« The "Tag"is a short comment, that can be displayed together with the variable name in graphic
languages.
« The "Description" is a long comment text that describes the variable.

To change the tag or description of a variable, enable the modification mode to Row and move the
cursor to the corresponding cell. Then press ENTER to enter the new text.

Mame: ISetDvenideBusy‘I I
Type: IBDDL _I I Cancel |
[ ReadOnly Dvirn.: I _Ij

Init walue: I

Tag: |SetDvenide FB

Description: ||ndic:ates the setoverride FE is executing
[ Estemal
I~ 5.
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5.1.4.1.11 Editing variables as text using IEC 61131-3 syntax

Using IEC61131-3 syntax, variables are declared within structured blocks. Each blocks begins with
"VAR", "VAR INPUT", "VAR OUTPUT"oOr "VAR EXTERNAL"keyword and ending with "END VAR"
keyword (with no semicolon after). Below is the meaning of each keyword:

Keyword Meaning

VAR Memory variables. Can be global, local or retain depending on the edited group
VAR _INPUT Input parameters of a block. Available only when the edited group is a UDFB.
VAR_OUTPUT  Output parameters of a block. Available only when the edited group is a UDFB.
VAR _EXTERNAL External variables. Can be global or local depending on the edited group

5.1.4.1.11.1 Basic syntax for declaring a variable:

To declare avariable, simply enter its symbol, followed by ":" and its data type. If the data type is
STRING, it must be followed the maximum length between parentheses. Example:

MyVar : BOOL;
MyString : STRING(255);

To indicate that a variable has the "read only" attribute, insert the "cCONSTANT "keyword at the
beginning of the variable declaration:

I CONSTANT VarName : DataType;

To declare an array, the data type must be preceeded by "ARRAY [ dimensions] OF". There are at
most 3 dimensions, separated by commas. Each dimension is specified as "0 .. MaxBound". Below are
examples:

Arrayl : ARRAY [0 .. 99] OF DINT;
Matrix : ARRAY [0 .. 9, 0 .. 9, 0 .. 9] OF REAL;

Additionally, you can specify an initial value for single variables. The initial value is entered after the
data type, and is preceded by ":=". The initial value must be a valid constant expression that fits the
data type. Examples:

MyBool : BOOL := TRUE;
MyString : STRING(80) := 'Hello';
MyLongReal : LREAL := lreal#1.0E300;
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5.1.4.1.11.2 Additional information and description texts:

As avariable may have additional properties and comment texts in the KAS IDE, we use special

directives entered as IEC comments AFTER the declaration of the variable, to specify additional info.
The following directives are available:

(*Stag=Text¥*) Variable tag (short comment)
(*$desc=Text¥*) Variable description
(*$profile= Variable embedded profile

ProfileName¥*)
(*$Sembed=Text*) Variable embedded properties (the syntax is the one shown in the variable
grid, in the "Property" column)

You can also use "//" single line comments to enter the directives:

//$tag=Text
//$desc=Text
//$profile=ProfileName
//$embed=Text

5.1.4.2 EnumTab

This tab allows you to define enums (Enumerated Types). An enumerated type allows you to define a
data type and assign a specific set of accepted values.

Dictionary

Track Selection $
Variables | Enums | Bit Fields | i
Type | Walue ]

Season_et Winter Zpring, Summer. Fall 4

DayOft'aek_et Mon, TueWed, Thu,Fri,Sat Sun

TimeOfDay_et taorning.Afternoon,Evening. Night

L, e b O il | g kit O el gl ey

5.1.4.2.1 Adding Enums

An enum may be created in one of two ways:

« Right-click within the Enum tab and select Insert Enum.

o Pressthe Insert key while the Enum tab is active.
This creates a default enum labelled as "EnumT ypen" with the Value of "v0, v1".
Double click on the Type or Value to make changes.
Dictionary

Controller T D.icﬁoi"lary

|
variables | ok | Controller Track Selection
Tira | vrahie .
E|Drive Variables | Enums ]
i et M T_'.-'DE | Walia

Drive  [AKDE06,AK DSOS

ﬂw—-’ il el o
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NOTE

« An enum must contain two or more values. If only one value is defined, it will be not be
considered and the previous value will be retained.

« Anenum should not contain special characters such as #, @, etc.. If a special character is
defined in the value field, it will be not be considered and the previous value will be retained.

5.1.4.2.2 ToUse Enums

1. Enter the enum type and hash (#), the press Ctrl+Space. This opens a dialog to select the
corresponding value.
CurrentDrive :=

-

|Driveﬂ v M

_SvSINFO_NBEREAKPOINTS -
_SvSINFO_NBLOCKED
_SYSINFO_TRIGGER_MICROS m
_S¥SINFO_TRIGGER_MS ™
_SYSINFO_WARMSTART

DriveHAKDE06

Drived AKDEOS
EC_ADDITIWE_TORQUE_WALUE

EC_ANALOG_OUTRUT - ’

4 | i b

| define ~|

I Local variables only
I Hide FB instances

N e il i il ik | i kot O et gl it e

2. Select the value and click the check mark. The value is loaded into your program.
UntiledST*

CurrentDrive != DrivefAKD30 |

5.1.4.2.3 Declaring Enums
Enums may be declared in the same way as variables; at the end of the line press Enter.

As CurrentDrive is not a part of the dictionary, a dialog is opened to add the variable. Set the Types as

the enum name.
UntitledsT= |

CurrentDrive := DrivezAKD30&;

CurrentDrive |

Thig symbol does not exist. Do pou want to:
~

(+ Declare a new variable

Type: | Crive
where:  [UntiledST

LedLel

es | Mo | Cancel |

Once this is added, the variable will be displayed with the selected type in the Dictionary.
[® UntitledST
TravelSpeedind... LREAL
CurrentDrive Drive
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5.1.4.3 BitFields Tab

A bit field packs multiple pieces of data together in one variable. Each |pictenary

field represents one piece of data. Each piece of data should have no

dependency upon other fields. Bit Fields are used to define custom
variable types and values.

5.1.4.3.1 Adding Bit Fields
A Bit Field may be created in one of three ways:

« Right-click within the Bit Fields tab and select Insert BitFields.
« Pressthe Insert key while the Bit Fields tab is active
« Double-click within the Bit Fields tab.

This creates a default Bit Field labelled as "BitFieldn" with a Value
type "INT".

« The Bit Field type Value may be modified by double-clicking on
value, allowing a selection from a list.

| Séalinm )
MERE n
BYTE
INT
UINT
WORD
DINT
UDINT
DWORD

=TT = O

|
|

R e A

Once the Type is defined you may populate the bits.

« Double click on a bit value to change the text.

@ IMPORTANT

Track Selection

Variables | Enums | BitFields

Type

| value

BitField1

INT

To save your changes you must press Enter, Tab, the Up, or the Down arrow key.

NOTE

Bit Fields are supported over MODBUS. Below is a variable with a custom Type defined in the Bit

Fields list which is flagged for KVB. It will be exported.to MODBUS.

Variables | Enums | itFieids |

i ¥
V6 Name | Type | Dim. | Attrib. | nitval... | Usel. | KvB | T
@ Global variables
Motor_State AxisState
bMasterRel BOOL FALSE

bMasterAbs BOOL FALSE O
bledStatus BOOL [0.3] |
bEStop BOOL FALSE |
MachineState DINT 0 |

e e I —
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5.1.4.3.2 Using Bit Fields

Following is an example of setting up and testing a Bit Fields entry.

1. Define the Bit Field Type and Values.
Here we have defined a bit called AxisState with four values.

Dictionary F X

Controller:Pl « Track Selection

Variables | Enums | BitFields |
Type | value
AxisState INT
0 Jog
1 Funning
2 Stopped
3 Errar
4
--...M#.“_.M‘—

2. Create avariable whose Type that matches the Bit Field.

Here we have defined a variable called Motor_State. We selected the AxisState type from the
dropdown menu.

Create Variable @

MName: |M0t0r_8tate |
Type: |Axi58tate J ’— Cancel
™ Read Only m
[ INOUT
Initvalue: |
User Group: | -
Tag: |
| Description: |
I~ External
I Syh.

3. Touse the bitenter VariableName.BitName in any editor.

Here we are using the Structured Text editor and typed 'motor_ state."When the dot was
typed the selector opened, showing us the available bits for the variable.

| Control Panel | UntitledsT= |

ooz scate. | ‘

rotor_State | v X

; B MasterDeltaPos -

-B Matar_State

Jog |

Funning |E|

Stopped [

! Errar o
Variables: (all) - j

™ Localwvariables only

™ Hide FB instances l
A s il M.—- el oy
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5.1.5 Information and Logs

The Information and Log window is used to identify current state status and can be used to identify
operational errors, compilation errors, and also to quickly assist you in finding areas of the workspace
or program variables.

This window contains different tabs that provide:

« Log messages (Local or Controller) including Log Messages Settings
« A system search function

« Alist of breakpoints

» A state report onthe program compiler

5.1.5.1 Log Messages

* TIP

Log messages are an important source of information when you are troubleshooting with KAS IDE.
When reporting an issue to Support, copy/paste the logs in your report.

Information and Logs 5 X
| Local log Contraller log | Find and Replace | Compiler Qutput | a
Filter * @ v| T~ Configuration
Time Source Level Messa
| (@)
2 &) 16-Mar-10 12:17:25 PM (384) IDE ERROR  Can not connect bo addr Disab%"'/
3 & 16-Mar-10 12:17:25 PM (385) IDE ERROR  Execute command witho
4 &) 16-Mar-10 12:17:25 PM (385) IDE ERROR  Could not get SinopeR.TE Clear
5 &) 16-Mar-1012:17:25 PM (388) IDE ERROR  Execute command witho Copy
6 &P 16-Mar-10 12:17:25 PM (388) EtherCAT  INFO Could not get ECatDiscoy) Save As
7 0 16-Mar-10 12:17:59 PM (422)  IDE WARM... Mo devices mapped ko ph v
¢ T Select Al =

Figure 3-7: Log Messages
Log messages are displayed on two tabs, Local log and Controller log.

« The Local log tab shows all messages managed by the KAS IDE to explain the current state of
the system and to help identify any operation errors encountered when developing your
system.

« The Controller log shows all messages managed by the KAS Runtime.

Based on the configuration settings (see call out @), only messages that are recorded and that
match the filter @ are displayed.

* TIP

The Configuration button is only available on the Controller log tab when the IDE is connected to a
controller.

Every log message in the table widget @ has the following information:

Field Description

Time Time when the log was recorded with the format:
DD-MMMM-YY hh:mm:ss (millisecond)

Source Identifies a software or hardware component issuing the messages. Each
source is configured with a specific Level.
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Field Description

Level Each message has one of the following levels with importance in
ascending order:
DEBUG > INFO > WARNING > ERROR > CRITICAL

Message Text of the message issued from the source

Table 3-26: Log Messages - List of Fields

The table contains a contextual menu (see call out @) with the following commands:

Command Description

Disable/ You can stop the log recording at any time, so that no more messages
Enable are added

Clear Empty the list by erasing all the messages already recorded

Copy Copy the text of the selected messages to the clipboard (you can

perform multi-selection with the Ctrl or Shift keys)

Save As Save all the messages in a log file

Select All Select all the messages that are displayed in the table

Table 3-27: Log Messages - List of Buttons
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5.1.5.2 Log Messages Settings
The KAS IDE manages all messages according to the two following gates:

« Configuration settings define what is recorded in the database
« Filtering defines which messages are displayed in the table widget

5.1.5.2.1 Configuration Settings

B Local Log Configuration X

Log levels by sources @ 2
E Controller  EtherCAT Drive PLC Mation System Apply to all
WARNING ~ WARNING ~ ERROR ERROR INFO INFO WARNING WARNING ®_ Controller log Configuration ? w
- -
- - - - Log levels by sources
- - IDE Controller  EtherCAT Drive PL Motion System Apply to all
ERROR  WARNING ~ ERROR  WARNING  ERROR ERROR ERROR ERROR
- - - - - -
Local log file settings (3 - -
Enabled
Log sze HBytes
Log Directory C:Wsers'yss. s AppData'LocalKollmorgen Yogs\IDEV21336Y
Log name [local_logs |

Close

Figure 3-8: Configuration of the Local and Controller log messages

Call out# Description

@ Each log source can be set with its own notification level.

It is possible to get a maximum of log details for the selected source
without getting a flood of irrelevant messages from the other sources by
controlling the level of each source. See What are the sources of the log
messages?, What are the log message levels?, and How do I choose the
appropriate level for alog?.

You can set or reset all the sliders with the same level value

©
®

Logs can be recorded on the local machine as circular files.

Note that on the controller, the recording of the logs is enabled by default.
For more details, see About Local Log File Settings.

What are the sources of the log messages?

Source Apply to...

IDE Win32 applications: the KAS IDE and the KAS Runtime Server (also
called the KAS Runtime Front-end)

Controller For the KAS Runtime items: Drivers, IOEngine, SinopEngine...

EtherCAT For all kinds of EtherCAT items: Motion bus, 1/0s

Drive Messages from AKD drive

PLC For application engineers to create custom log within the PLC
programs (similar to printf)

Motion Messages coming from the Motion engines: PLCopen, Pipe network or
VM

System For common API and libraries. Also includes messages issued from the
operating system.

What are the log message levels?
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Level Icon Description

CRITICAL i Application crashes or becomes unstable. Data is
corrupted. At that point, the application behavior can be
unpredictable.

ERROR {J The application does not behave as expected but the
processes remain stable.

WARNING I System is stable but the KAS IDE warns that an unexpected
event can occur. This is the default logging level.
You can ignore this log.

INFO “ Information status of the current process.
You can ignore this log.

DEBUG lﬂ Any information logged for development purpose.
You can ignore this log.

Each message has one of the following levels, with importance in ascending order:
DEBUG > INFO > WARNING > ERROR > CRITICAL

About Local Log File Settings

Log files are a group of small files where all the last logs are recorded. Each log is recorded as a
separated line.

* TIP

You can import the log files into Microsoft Excel using drag-and-drop.

Field Description

Enabled The Log File Settings has to be enabled to record all the logs.

Log size To prevent any overflow, you can define the maximum size on disk
dedicated to the group of local log files. The minimum size is 1MB, the
maximum log size is 2MB. At most, the system will store 20 files. When
a new file is created, an old one is deleted, maintaining the 20 file
threshold.

In the example below, the size on disk is limited to 100 KBytes (see call
out @).

CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMo -
CircularLogFilePMO -

Tue Jan 25 15h27m24 2011
Tue Jan 25 15h27m25 2011
Tue Jan 25 15h27m33 2011
Tue Jan 25 15h27m35 2011
Tue Jan 25 15h27m42 2011
Tue Jan 25 15h27m43 2011
Tue Jan 25 15h27m44 2011
Tue Jan 25 15h28m23 2011
Tue Jan 25 15h28m42 2011
Tue Jan 25 15h28m43 2011
Tue Jan 25 15h29m09 2011
Tue Jan 25 15h29m10 2011
Tue Jan 25 15h29m43 2011
Tue Jan 25 15h30m27 2011
Tue Jan 25 15h31m17 2011
Tue Jan 25 15h31m25 2011
Tue Jan 25 15h31m27 2011
Tue Jan 25 15h31m34 2011
Tue Jan 25 15h31m40 2011
Tue Jan 25 15h31m45 2011
Tue Jan 25 15h31md6 2011
Tue Jan 25 15h32ms0 2011
Tue Jan 25 15h32mS1 2011
Tue Jan 25 15h45m43 2011
Tue Jan 25 15h46m20 2011

General | Security | Summary

3

25 Files, 0 Folders

Type: Al of type File
Location: Allin C:A\Program FilezKollmorgenKollmorgen Auto
Size: 125 KB (12,840 bytes)
Size on disk: 100 KB (102,400 bytes] @
Attributes: ] Read-only
[ Hidden
[ Ok ] [ Cancel ]

Note that the number of rows can vary for each file, depending on
what is in the backlog when KAS creates the log files.
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Field Description

Log Directory The Log Files are stored in this directory. Each KASIDE instance has a
unique log directory, defined by the process identification number.
You can access the local log files for this specific instance of the
KAS IDE, by clicking this link to open the directory location in the file
explorer. For more information see Where are the log files stored?

Log name You can define the filename prefix to be used on the local machine.(on
the controller, the filename prefix is: controller logs).

The suffix to create the complete filename contains a timestamp with
the following format: - day MMM DD HHhMMmSS YYYY nn

NOTE

The Log name change is applied immediately. The name used by the
next IDE instance is determined by the last IDE instance.

How do I choose the appropriate level for a log?

When a levelis set for a source, only messages with the same or higher importance are recorded.
In other words, drag the level control slider Up to reduce the verbosity, Down to increase it.
When the configuration leads to lower verbosity, the treatment during the filtering is quicker.

For example, if a source is set to WARNING, then all messages with levels WARNING, ERROR and
CRITICAL are recorded (DEBUG and INFO messages are discarded).
In other words, DEBUG is the most verbose, whereas ERROR is the less verbose.

NOTE

Critical messages are always recorded (as a consequence, the Critical level is not visible on the
slider).

Where are the log files stored?

« For the local machine (IDE), the Log files are located in the following location:

C:\Users\ (user
name) \AppData\Local\Kollmorgen\KAS\Astrolabe\logs\IDE\ (process ID)

« For the controller, the Log files are located under:

C:\Users\ (user name) \AppData\Local\Kollmorgen\KAS\Sinope
Simulator\Application\logs

« The AKD PDMM or PCMM logs are accessed via the web server page by browsing to:
KAS Application > Log Data.

* TIP
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AKD PDMM/PCMM generated logs may be configured through the webpage. See PDMM and
PCMM Log Files for more information on those controllers' logs.

KAS Application Settings Diagnostics Help

en Automation Suite KAS Application
HIGH PERFORMANCE

Version of KAS App _PN_4axis_HC::296

Status of KAS App

_stopped

Options [] Auto-start
Apply
Axis Log Configuration User Data
Log Configuration
IDE Controller EtherCAT  Drive PLC Motion System Al
Debug s s § § § § ®
Info
Warning
Error
Apply

NOTE

It is recommended that you use either the IDE or web page method, but not both. The
communication is unidirectional and the configuration is not read at runtime.
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5.1.5.2.2 Filtering

You can narrow the list of recorded messages by specifying a filter. The filter is applied on all the
strings displayed on each row of the table widget (i.e Time, Source, Level and Message).

The drop-down menu gives access to some predefined filters, which can also be edited.

Information and Logs

| Local log | Controller log | Find and Replace | Compiler Output |

Filter * f
*

Info

163 19 Info OR Warning 4

2 € 1 ‘warning AMD IDE o
1Warning NOT errar

3 €3 19 yaming AND IDE NOT Controller d

Figure 3-9: Filtering the Messages

For example, filtering with Warning NOT error means that only the lines including the word
"warning" but not the word "error" are listed.

Filtering Rules

The following rules apply when you work with filters:

« You can combine several strings by including one of the three following Boolean operands:
. OR

. AND

o NOT (or use the exclamation mark "!")

« Several keywords separated with spaces are considered as an exact string

« Filtering is not case sensitive

Information and Logs 5 X
| Local log | Controller log | Find and Replace | Compiler Output
Filter controller OR info AND Imotion v Configuration
Time Source  Level Message

17 0 13/08/2009 17:15:24 (750) System INFO Update from version 16 to version 17 finished

Figure 3-10: Filtering the Messages - Example

NOTE

Warning! When you apply the filter, all the currently recorded messages are parsed and
displayed if they match the filter. But all the upcoming recorded messages are added as new
rows at the end of the table widget with no filtering.

About Scrolling

If you select a message in the table, the scrolling is stopped.

All the upcoming recorded messages are added at the end of the list, but your selected message
always remains in the same place (you have to scroll down to make the most recent messages
visible).

If you select the last row of the table (shortcut: Alt+Page Down), the scrolling is active.
The last recorded message is always selected and visible at the bottom of the table.
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5.1.5.3 Find and Replace Tab

Information and Logs 5 X
| Local log | Controller log | Find and Replace | Compiler Qutput @
Find what: | MachineSpeed R Mateh complete word
Lok, in: Al docurnents |'v_ [ Find Unused Yariables
Dex Dictionary Text L
1| Controller:PLC  Machinelogic: GS4-P1(4) MLMstRuniPipefetwork, Master, MachineSpeed);
2 | ControllersPLC  MachineLogic: GS4-M,MW1(0,2)  MachineSpeed =-
3| Controller:PLC  MachineLogic: GS4-M,MW1(0,3)  lastMachineSpeed =-
4 | Controller:PLC  MachineLogic: GS4-M,MW1(2,3)  MachineSpeed =-
5| Controller:PLC MachineLogic: GS4-M,MW2(0,2)  MachineSpeed =-
6 | Controller:PLC  Machinelogic: GS4-M,MW2(2,2) - = lastMachineSpeed
7 | Controller:PLC  Dictionary:{Global) ({MachineSpeed, LREAL, LREAL#0,,}
8| Controller:PLC  Dictionary:MachineLogic (lastMachineSpeed, LREAL, LREAL#0,,) v

Figure 3-11: Find and Replace

This tab enables you to search for all the instances of a string of characters (search is not case
sensitive) within the entire environment, and replace it if desired.

You can re-use one of the last ten entries or type a new text string.

Call Description

out#

@ The operation can be performed across:

« Dictionary: search the dictionary
« Alldocuments: search all files of the project and the dictionary

The search string can be with 'complete word' only. When selected, only the
instances that match the complete words defined in the "Find what" field are
selected (for example, a search for "MyVar" returns "MyVar" but not "MyVariable").
When this option is selected, the search is case sensitive.

To optimize your project, the Find Unused Variables option allows you to perform
a search in the dictionary to locate variables not used ! in any program. Double-
click avariable in the list within the table widget to open it in the Dictionary.

© ©® ©

With the Replace... button, you can replace in all documents a string with another
one (or re-use one of the last ten entries

Replace in files

M achineS peed

Find what:

Fieplace with: | Cancel

The replace function is limited: it is not supported in the Dictionary, Pipe Network
and HMLI. For those, you have to make the change manually.

Once the search is done, the results appear in the table widget at the bottom of this tab. If areplace
has been performed, the Text column provides more information about the replacement.

Double-click the item you want in the list in order to openitin its relevant location (it can be a PLC
editor or the Dictionary).

How to Understand the Location Details — SFC Programs
SFC Location details

TA variable is not used when there is no effective usage of it in your entire project.
It can still be the case even when avalue is assigned to a variable (e.g. Myvar :=100. * Axis1.Velocity ;),
The variable MyVar becomes used when it is affected as an input argument (e.g. Velocity := Myvar ;),
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b3 controller:PLC MachineLogic: G5101-P1(4) | MLMstRun{PipeNetwork.Master, TravelSpeed);

« Controller : PLC and MachineLogic refer to the program in the Project Explorer
» GSstands for Graphical and Step (T is for Transition)
« 101 isthe reference in the editor

e = i J_ MachineState = ! J— Machir
201

101 |
1) 1[...5T... (P1); ...3T.
1) : ( 101 "...LD... () ; 201 H...sT.
MY - A ST (BOY -

e <> —©_ Machinescate <» —|_ mrsim
102 202

« -P1(4) referstothe P1 tab and the 4thline in the source code

First Lewvel Actiong i P1 4 PO Motes

® stiiL O FED O D O FRLD

Printf({'Mannal mode', 0, O, O, O):

MILM=tRun (PipeNetwork.Master, TrawvelSpeed):

How to Understand the Location Details — FFLD Programs
FFLD Location details

Controller:PLC: = Complex variables stared in a separate segment
Controller:PLC:Loading application symbals, ..

Controller:PLC:Main

Controller:PLC:Main: G55-M, MW 154,23 Object not connected on the left
Controller:PLC:Main: G55-M, MW 15(4,00: Bad value on box inputis)
Controller:PLC:Error(s) detected

Controller: PLC failed

« Controller : PLC and Main refer to the program in the Project Explorer

« GSstands for Graphical and Step (T is for Transition)

« 5isthereference in the editor

« -Nreferstothe Ntab

« NW?15 stands for Network number 15

o (4,2) correspond to the X,Y coordinates of the cell relative to the current network

Bl Netwot#15 1 2 3 4
Read the states of the axes
—Axstat] ———————— A
o MC_ReadStatus
FirstScan Stat 1'alid
- |} Enable walid Enak
Stat1Busy - [ )
@ Foae Exis Busy T = iz
Stat1 Emor
S I 1

How to Understand the Location Details — ST Programs

ST Location details

Controller:PLC:MyST_function
Controller:PLC:MyST_Function: (S Array index expected - must be a DINT expression
Controller:PLC:Error(s) detected

« Controller ;: PLC and MyST_function refer to the program in the Project Explorer
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« (5)refersto the 5thline in the source code

|  MyST_function )] |

Printf('My 3T function', 0O, 0O, O, 0O):

G:u_LedSt,at,us[l.S] := TRUE: )

For more details, see "Find and Replace Operations" on page 97.

5.1.5.4 Find and Replace Operations

The Find and Replace command enables you to search for a specified string of characters within your
project.

You can use any of the following methods to access this functionality:
« Fromthe Information and Logs toolbox
« Inthe Dictionary panel
« From an editor (ST/IL, FBD, FFLD)

5.1.5.4.1 Information and Logs

For more details, refer to the Information and Logs toolbox.

5.1.5.4.2 Dictionary

Right-click on the variable name and select the Find all command in the menu.
This command starts a search of all documents for the selected variable and displays the results in the
table widget within the Information and Logs toolbox.

NOTE

This opeartion selects only the instances that match the complete words (for example, a search for
"MyVar" returns "MyVar" but not "MyVar1").

5.1.5.4.3 Editor

It is possible to perform a search and replace from a PLC editor (ST/IL, FBD, FFLD) by selecting the
Find, Find next, and Find Allcommands in the contextual menu.

B, Find and Replace

Find what  MLGearInit

Replace with MLGearInit2 Replace

HHig

Replace all

Figure 3-12: Find and Replace from an Editor

Function Description

Match  When selected, only the instances that match the complete words defined in
Whole the "Find what" field are selected (for example, a search for MyVar returns
Word "MyVar" but not "MyVar1").

Find Allows you to select in the current editor the next instance of the matched
next string.

Replace Allows you to replace the next instance of the matched string.

next

Replace Allowsyou to replace in the current editor all instances of the matched string.
all
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NOTE

The Find, Replace and Replace all operations work only for variable symbol property of the Control.

* TIP

When the Find All command is applied to a variable, the system will return a list of all instances of
the variable, not just those in the current program.

GEAR1 := MLBlkCreate( 'GEARR1', 'GERR' );

——=, false,
Undo Cirl+Z
CNVL = Redo Cirl+Y | ):
MLCNVIn Copy Ctrl+C
Paste Ctrl+V
RXIS1 : Cut Ctrl+X BT
MLAxISH T Find cul+f |74
GEAR? - img ;:II Ctrl+5h|ﬁ+F-; .
MLGearl nafiiext false,
Add/Remove Breakpoint F9
CNVZ := Enable/Disable Breakpoint Ctrl+F9 |' }:
MLCNVInit( CNV2, 1 );
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5.1.5.5 Browse Variable Tab

This tab is used to browse all instances of a variable. It will show the locations and usage of each
instance of a single variable. There are two ways to populate the tab:

« Click the Select Variable button. See Using the Browse Variable tab for more information.
Information and Logs 5 X
*Local log® | Controller log | Find and Replace | Browse Variable | Breakpoints | Compiler Output |

[ Select Variable ] Refresh

T A I i, i . A NI, i, A i . D A . e, .
« Right-click on avariable in the Dictionary and select Browse Variable. See Using the
Dictionary's Browse Variable menu item for more information.
Variables | Enums | itFieids |
6 Mame | Tupe | Dirn. | Attrib.
i@ Global variables
TravelSp... LREAL

MasterA... LREAL
Profiles ProfilesCo...

EtherCAT  EtherCAT... Read Onl
TestVar _f
Undo

PipeMet...
M Retain varig [t
[® MachineLo Add variable
@ Main Rename variables
[®) TestProg
[ UntitledST {5
[ UntitledST1 Add structure
% PMNCode Rename structure
| ProfilesCod T

a4 EtherCATC| | C°PY
P Trpp—— D oo

Browse varjable 4 | Update browse info i

5.1.5.5.1 Using the Browse Variable tab

1. Click the Select Variable button to open avariable selection pop-up window.
2. Select avariable from the pop-up list.

| . x

(#h ariables: (all
------ By Awxiz]Status
------ By Axis2Status

...... By bledStatus] ]
------ By bMasterbbs
------ B bMasterRel

------ [ Machinelogic/last achineS peed
------ [ MachineLogic/lastTravelSpeed
------ By MachineSpeed

------ By MachineState

------ By MastertbsPos

------ By MasterDeltaPos

-y Pipeietwork

B Profiles

------ By TravelSpeed

[variables: (al] |
™ Local variables anly
I Hide FB instances }

—— ’

I

3. The Browse Variable tab is updated with a two-column table detailing the variable's usage
« Location shows the file name and line number where the variable is used.
« Usage shows whether the variable is being read (use) or written to (set).

4. Double-click on an entry to be taken to the correspondinglocation in the editor.
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NOTE

« The process of generating the Browse Variable content after clicking Select Variable can take
a significant amount of time, depending upon the number of files in the project. If there are
no modifications to the project, further browse operations will not take any time.

« The browse information may not be current if changes are made to the project.

» The browser information needs to be refreshed after saving and compiling a project. A

message is shown in the tab to alert you if the information may not be accurate.

5.1.5.56.2 Using the Dictionary's Browse Variable menu item

The first time this menu is accessed (per project instance) you are
presented with Update browse info. This updates the browse
data. Further selections of any variable result in the location and
usage being shown directly in the menu.

« Selecting an entry will take you to the corresponding location
in the editor.

When the menu has more than ten entries an ellipsis (...) is added
to the bottom of the menu.

« Selecting the ellipsis (...) brings you to the Browse Variable
tab, which will be populated with the variable locations and
usages.

Undo
Redo
Add variable

Rename variables

Browse[\griable

3

| *Local log*® | Controller log | Find and Replace ‘ Browse Variable ’T[r
Browse result for (Global)/Testvar ...

f

Usage j

Location

1 TestProg: (3) use
2 TestProg: (6) set
3 TestProg: (8) set

| e LR b e 0 bt ottt el i = gl

Kollmorgen | kdn.kollmorgen.com | December 2020

Add structure
Rename structure
Copy

Paste

Delete

Find all

Open UDFB

Plug on channel ...

Unplug all channels

Variable IO mapping

Print Dictionary...

TestProg: (3): <use>
TestProg: (6): <set>
TestProg: (8): <set>
TestProg: (9): <set>
TestProg: (11): <set=
TestProg: (14): <set>
TestProg: (15): <usex
TestProg: (18): <usex
TestProg: (19): <usex
TestProg: (20): <usex
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5.1.5.6 Breakpoints tab

The Breakpoints tab lists all of the breakpoints in the PLC program, including their position and
status. Double-clicking on an entry will take you to that location in the editor.

Breakpoints may be enabled and disabled singly by clicking the Status checkboxes. Buttons on the
left of the tab provide the ability to remove single breakpoints, enable and disable all breakpoints,
and remove all breakpoints.

Information and Logs

| Mocaliog* | *Controllerlog® | FindandReplace | Breskpoints | Compder output |
X Status Location

UntitledsT: (1)

UntitledsT: (3)

UntitledsT: (5)

UntitledsT: (7)

HEEE
ses e

@
m.
&

Button Action Performed

x Delete selected breakpoint from the list and editor.

". Enable all breakpoints. This will make all breakpoints "active"
"I}. Disable all breakpoints. This will make all breakpoints "inactive"

%- Remove all breakpoints.

i

Right-clicking on a breakpoint entry in the list provides for enabling, disabling, deleting the entry, and
going to that location in the source code.

Breakpoints (both active and inactive) which have been "hit" or reached in the code are flagged with a
yellow triangle. This provides a quick and easy way to identify the breakpoint. This can be seen in both
the code and the Breakpoints tab.

#start TRUE = true; ’
#®#aamas TRUE := true;
| *Controller log* Find and Replace Breakpoints
Dbbbbb 1= true; - .
status Location
®cooe 1= true; v e UnkitledsT: (3)
V] - UntitledsT: ()
v UntitledsT: (9)
#end 1= true; s
v e UntitledsT: (11
v & Unkitled3T: (14

A A—— ey -

|

e ek el St S el S I

* TIP

Any program (except for an SFC program) that contains a breakpoint that gets "hit" during
debugging will be automatically opened for your convenience.

As breakpoints set in SFC programs cannot be enabled or disabled, entries in the Breakpoints widget
do not have a checkbox to perform these actions.

Information and Logs

| Local log | Controller log | Find and Replace | Breakpoints | Compiler Output |

X
-
©
®

Status Location
* Main: GT2
[ Up_Timer_LIDFE_FFLD: MW 1(0,0)
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Figure 3-13: Example of a breakpoint (Main: GT2) set in an SFC program.

For more information on breakpoints, see About Breakpoints and Setting, Removing, Enabling, and
Disabling Breakpoints.

5.1.56.7 Compiler Output

Information and Logs 0 X
Local log | Controller log | Find and Replace | Compiler Qutput

Controller:PLC: == Complex variables stored in & separate segment L
Controller:PLC:Loading application symbols. ..

Controller:PLC:Main

Controller:PLC:MachineLogic

Controller:PLC:ProfilesCode

Controller:PLC:PNCode

Controller:PLC:Building application data...

Controller:PLC: < Call stack depth = 1 =

Controller:PLC: < 123 BOOL/SINT; 15 INT; 50 DINT/REAL; 12 LINT/LREAL; 1TIME; 25 STRING; - CRC = fbcBsde]
Controller:PLC:On Line Change is disabled

Controller:PLC: < CT Segment = 238 byte(s) =

Controller:PLC:Relocating code. ..

Controller:PLC: < Code CRC=0cf5d6af - File CRC=d1ec091d - Size=12512>

Controller:PLC:No error detected

Controller: - PLC successful -~

Controller: Device compile successful -

Project compile successful

< 4

Figure 3-14: Compiler Output

This tab displays information about the last project compilation. It shows information messages as
well as Warnings and Errors (highlighted in red). Successful and unsuccessful output is reported
within this tab to help identify and troubleshoot problem areas of the program development.

Information and Logs

| ocallog* | Controllerlog | FindandReplace | Browse Variable | Breakpoints | Compier Ouput |
Compile Project

Controller: - Compile Device -
P L U TP

- Generating Modbus configuration from the dictionary KVB check boxes ————————
Sample_Inst is having a member NewVar (String variable) length is mere than supported Modbus string length of 2401
P

g & member Inst_Ne
iables which
member Nes

ing variable) length is more than supperted Modbus string length of 2401

rring : UntitledST:Inst |
rring : UntitledST:Inst_NewStructure co
- Generating Modbus Files successful -

is more than supported Modbus string length of 2401

Controlier: p
Controller:PLC: > Complex variables stored in 2 separate segment
Controller:PLC:Loading application svmbols...

* TIP

Double-click an error to open the program in the workspace and jump directly to the relevant
location in the editor. This lets you rework the program and fix the error.

In the image above, the first warning is for Sample_Inst. Double clicking that item opens that item's
location in the Dictionary.

fi Mame | Type | Dim. | Attrib. | Irit walue | User.. | KVE |
i@ Global variables
TravelSpeed LREAL LREAL... |
MasterAbsFos LREAL LREAL... |
MasterDeltaFos LREAL LREAL... |
B T I s o
PipeMetwork PMCode
Sample_lnst MNewStructure
Inst_MewStructure MewStructure

When there is a long list of statements, only the bottom part is displayed. Do not forget to scroll up.
How to Clean-up the Code?

To clean-up your application, do as follows:

1. Scrollup to start from top and locate the first error message
2. Fixtheerror
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NOTE

Because fixing one piece of code can eliminate multiple compiler output error, it is
recommended to recompile each time you correct an error.

When no more errors exist, the following messages are displayed:

PLC successful (the IEC61131-3 code is correct)

Device compile successful (is related to the Motion part (e.g. CAM profiles), EtherCAT XML file...)
Generating Modbus files (related to the variables mapped with the HMI)

Project compile successful (the complete project is ready to be downloaded to the target)

Text displayed:
Operands of "*" or "/" must be numbers and have the same type
Meaning:

This error appears in a ST instruction when a constant does not have the expected type ina
multiplication or division operation. Typically, REAL is the default precision for floating points, so
you have to explicitly declare your long real constants with the LREAL# prefix when required.

5.1.5.7.1 Howto Understand the Details of Location?

Same explanations contained in previous section Find and Replace are also applicable here.
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5.1.6 Watch Window
This toolbox enables you to add variables to a dedicated watch window to display its value in real time.

Watch Window g X

* =+ & | L+l
Mame | Walue

b aste...

Watch 1
Figure 3-15: Watch Window

NOTE

« PLCvariables viewed in the Watch Window are saved as a part of the project. This means that
the next time you open the project, those variables will be pre-loaded in the watch window.
This does not apply to AKD variables, which are not saved with the project.

« While variables may be changed or locked/unlocked (see Force a Variable), parameters may
not be. AKD parameters in the Watch Window are read only.

5.1.6.1 Multiple Watch Windows

The KAS IDE allows you to group several variables in a single watch window, and to have up to 10
different watch windows. Each of them is displayed as a tab with its own label.

Explanation for each icon:

Icon Description

L Add a variable with the PLC Variable Selector
= Remove a variable
} Move up the selected variable
* Move down the selected variable
' N Add a new watch window. Each window is displayed as a tab with its own label. (Note that
there is a limit of 10 tabs)
E: Remove the selected watch window

Table 3-28: Watch Window - List of Icons

* TIP

You can also add an existing variable in the watch window directly by using drag-and-drop from the
Dictionary or the PLC editors.

Each variable in the table widget has the following information:

Description

Name Lists the variables as well as structure, arrays and expressions. You can double-click
avariable (or press F2 key when it is selected) to edit its name (except for structure
and array members)

Value When the application is running, displays the variable or expression's value. You can
double-click a value to force modification of the selected variable
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The contextual menu allows you to:

« Add avariable
« Remove avariable
« Remove all variables

5.1.6.2 Access Structure and Arrays

Watch Window g X

=4 ¥ DL

M ame
FLCopen
.cmd|D
.actualState

Walue

[E2)

ArmapTest[0]
AmapTest[1]

<] 1l
Watch 1

Figure 3-16: Watch Window - Accessing Arrays

When a structure or an array is in the watch window, you can expand its node to display all its
members.

Note that structure or array members cannot be deleted, edited or moved up/down in the list.

5.1.6.3 Add Variable
« Double-click the nodes ((Global), Main...) to expand their related variables

* TIP

Expand AKD node if you want to add AKD parameters to the Watch Window

« Select one from the list
« Click OK

®)] PLC Variable Selector

Select a variable below.

Name

{Retain) ’
® Main
®| Machine...

Expression: |

Type

e
L

||:|Ins

Figure 3-17: Watch Window - Selecting PLC Variable

This variable is then added to the current watch window tab.
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5.1.6.4 Add an Expression
You can enter variable strings as an expression.
For example, if you want to add together two integer variables, follow these steps:

« Click the Add symbol % to open the PLC Variable Selector

« Choose avariable, but do not click OK yet
(the variable is added to the expression field where you can do any required editing)

« Select the Ins option
(this option allows you to insert the next selected variable at the current cursor position in the

expression edit field)

®)] PLC Variable Selector

Select a variable below.

Mame Type
@ (Global)
4 (Retain)
= [® Main
WErrorID1 INT
WErrorID2 INT

ﬁ] Machine...
-W
|

Expression: |MainM’ErrorID1 | Ins

I Ok l ’ Cancel ]

Figure 3-18: Watch Window - Creating Expression

o Pressthe PLUS SIGN (+) in the expression field
« Select another variable
« Click the OK button

®)] PLC Variable Selector

Select a variable below.

Mame Type
@ (Global)

4 (Retain)
= [® Main
WErrorID1 INT
WErrorID2 | INT
ﬁ] Machine...

-—"N—-\ ant

Expression: |ainf\“a’Err0rID1 + Main/WErrorID2 | Ins

I Ok l ’ Cancel ]

« Then the expression is displayed into the watch window

Watch Window g X

-t 30

Mame | Walue ”
MainwErmorlD + Main/wEmorl D2
&) blLedStatus
blLedStatus(0]
blLedStatus(1]
blLedStatus[2]
blLedStatus3]

Figure 3-19: Watch Window - Displaying Expression

What you can include in a complex expression:
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« Indexof array
° Comparison ll>II’ ll<"’ ll<>"’ ll="
° Ope rator ll+ll, M*II’ ll_ll’ M/"

Please note that the DIVIDE SIGN (/) is not interpreted as an operator when used with prefixed
variables (e.g. MachineLogic/lastTravelSpeed)
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5.1.6.5 Force a Variable
At run-time, all variables in the table widget are animated 1 with real-time values.

You can double-click on the value of a variable (or press the ENTER key when it is selected) to open a
pop-up window that allows you to:

» Force:
change the value of the selected variable. Depending on the variable type, you have the
possibility to define its value either in the text field or with the check boxes.

LastMachineState @

Farce |

I \ Lock |
Llnlcm |

15 = 0
rrrrrrror—rrrrir
Kl 24 23 16

rrrrrrrrrrerrrrnr

Figure 3-20: Forcing a variable

« Lock:
Variables, member variables of a structure and variables in an array may be locked. When a
variable is locked, its value is no longer changed by the runtime. You can then force its value

from the debugger independently from the runtime operations.

The value of alocked variable is displayed with square brackets.

AotuslMachineState [[ -1 ]] = -1:

Mame | alue |
Test_bi/ar Mame | Walue |
Test_bvar... I Inst_MewStruc. ..
Test_bvarl... Mewiar [[ TRUE ]] [FALSE]
Test_bvarl.. [[TRLE ]| Mewrar i}
Test_bVarl... I

The variable locking feature can be enabled or disabled via the PLC Options device toolbar
button. If enabled, the Lock and Unlock buttons are accessible:

1To better track variables and expressions of the PLC programs in test mode, the KAS IDE dynamically computes their
value along with the execution and displays the result
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Variables Enums. Bit Fields
T Name | Yalue | Type | Dim. | K
i@ Global variables
M Retain variables
1 [3 MachineLogic
|lastTrave 00 LREAL
lastTravelSpeed =]

Al =
]
r Lock.

Unlock

If disabled (default), the Lock and Unlock buttons are not accessible:

[F Name 7| Value | Type |
[ i@ Global variables

Axis1Status 185 DINT
Axis2Status 185 DINT
bEStop BOOL
bLedStatus BOOL [
blMasterAbs BOOL
bMasterRel BOOL

EtherCAT EtherCAT
Aachine REA

®m
=1

=
[3 PNCode
Eﬁ ProfilesCode
%% EtherCATCode

@ IMPORTANT
If PLC variable locking is enabled, the controller Runtime requires an additional 3% to 10%

CPU processing power to manage the PLC variable locking. For the best controller
performance, disable PLC variable locking.

« Unlock:
Remove the lock on a variable so that it can be changed again by the runtime.
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5.1.7 AKD Drive

First generation AKD drives support one axis per drive, while AKD2G drives support two axes per
drive. When configuring drives in the EtherCAT Devices tab, you will need to designate which motion
axis applies to each "drive axis", which is the actual axis the drive controls.

In addition to the different views, the WorkBench provides a toolbar and a status bar to display some
extra information.

5.1.7.1 WorkBench Toolbar
The toolbar provides access to the following:

« Enable / Disable the drive (software enable)

» Start/ Stop the Service Motion

» Mode:position / torque / velocity

« Disable & Clear Faults: Click this button to clear the fault, then click the Enable button to enable
the drive again

Enable | Stop | 2 - Position Mode - | Disable & Clear Faults | Save To Drive r
4 v no-name (Onling) - -
@ Setings Drive Overview i
" Performance Serva Tuner *fou are connected to a drive and the communication is workiri
£ Slider Tuning

Figure 3-21: AKD Toolbar

* TIP

To stop all the AKD drives at the same time, click on the Stop button 'U' in the Device Toolbar.

5.1.7.2 WorkBench Status Bar
The status bar provides the following information on the drive:
« A fault indicator (No Faults / x Faults) that becomes red when any AKD gets a fault
You can also set the Log message to get more details on the drive messages
« The drive status: active / inactive

« The software (SW) enable status
« The hardware (HW) enable status

- _ . . Mot Connected
Figure 3-22: AKD Status Bar
For the SW and HW enable status indicators, the color code is:

o Greenwhenitis OK (i.e. everything is ready to do motion)

« Redin case of errors/ faults

« Grey for all other cases (for example when SW or HW is not enabled: status is not green
because a motion could not happen, and not red because it is not an error)
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5.1.8 Status Bar

A status bar located at the bottom of the KAS IDE main window displays the five following labels from
left to right:

« Local version

« Controller version (application version located in the controller)
« Drivesstate

« Controller state (stopped/running)

« Connection state

|l§ Local: myUDFB2:25 pi C ller: U iProject:3 Drives inactive Stopped Connected @ |

Figure 3-23: Status Bar Labels

Anicon ar between the Local and Controller versions allows to show any differences (for more
details, Compare PLC Programs).

The space on the left of the status bar is reserved for messages.

5.1.8.1 Local Version

This label provides information about the version locally present in the KASIDE. There are three
different states:

« Nothing displayed (for instance when no project is loaded)
« Version information (when available)
« Compilation error (backgroundinred)

* TIP

You can position the mouse over the text field to display a tooltip with the detailed version
information.

5.1.8.2 Controller Version

This label provides information about the version present in the controller. There are three different
states:

« Nothing displayed (when not connected)
« No Application in the controller
« Version information (when available)
Syntax of the version label is: <project_name>:<version>

* TIP

When an application is active in the target, you can hold the mouse over the text field to display a
tooltip with the detailed version information, including a timestamp of the compilation.

5.1.8.3 Drives State
There are three different states:
« Drivesinactive (drives are disabled or your application is not connected to the target)

« Drives active (at least one drive is active)
« Driveserror ( atleast one drive isin error)
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5.1.8.4 Controller State

The Controller state label lets you know if the Controller is running or stopped. There are three
different states:

« Nothing displayed (the label is empty when the KASIDE is not connected to the target)
« Controller is stopped
« Controller is running

5.1.8.5 Connection State

The Connection label displays the Connection state between the KASIDE and the Controller. There
are five different states:

Not connected

Connecting

Connected (background in green)

Connection Error (backgroundinred )
Unexpected Disconnection (background inred )

* TIP

You can hold the mouse over the text field to display a tooltip with some detailed information about
the Error, and the Controller address when connected.

5.1.8.6 Color Codes

The Local and Controller version labels has an orange background in case of version mismatch
between the IDE and the Controller. This warns you that you have to download the new version of
the application.

The Local version label has a red background if the compilation fails.

List of use cases for the labels of the status bar

The following table summarizes all cases for the labels of the status bar.

Controller Controller status Connection status
version

Local
version

Connection
state

Disconnected Not Connected
Disconnected Version A Not Connected
Connecting...

Connecting Version A

Connected Version A No Application Stopped
Connected Version B Version B Stopped or
running
Connected Stopped or
running
Disconnected Not Connected
Connected Version A Stopped or
running
Comm. error Version A

Disconnected Version A

Table 3-29: Connection Status
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6 Getting Started

[EOLLMORGEN | Kollmorgen Automation Suite

KAS INTEGRATED
DEVELOPMENT
ENVIRONMENT

‘Because Motion Matters”

Kollmargen Automation Suite Integrated Development Environment
combines a market leading Motion Engine, tightly integrated PLC engine
and HWI developer with the ability to configure an array of motion
hardware such as motors, drives, gearboxes and actuators as well as
automation hardware such as /0 modules and HMI's, Providing both
proo ntrol capabilities and unsurpassed motion control
programming delivers the very bestin machine automation technology.

This chapter provides explanations and procedures to accomplish common tasks with the KASIDE.

6.1 KAS IDE to Runtime Compatibility

The KAS software includes two main software components, the IDE and the Runtime. The IDE resides
on your PC and the Runtime resides on your programmable automation controller or programmable
drive. For optimum operation, the IDE you install and run on your PC must be compatible with the
Runtime you install on your controller or programmable drive.

The KAS installer and AKD PDMM or PCMM Runtime contain the version information in the filename:

KAS-Setup-3.05.0.60001.exe
KAS-PCMM-M-M1EC-3.05.0.60001.img
KAS-PCMM-M-MCEC-3.05.0.60001.img
KAS-AKD PDMM-M-M1EC-3.05.0.60001.1img
KAS-AKD PDMM-M-MCEC-3.05.0.60001.1img

NOTE

The version in the text above is only an example of the syntax. The firmware file will have a
different version number.

The version can be determined by the following:

Version Source Found From Example
IDE, Controller or  Help menu > About Product details:
Simu|at0r General

Version: 2. 5 Build 2.5.0.30540

PDMM Web server Firmware Network File System |

Settings Firmware tab
Firmware Information

Firmware version _ 28154839
Recommended file name _ KAS-PDMM-M-MCEC-{version}.img
e — el et —— el
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The compatibility between the IDE and the Runtime is defined by matching the digits in the versions.
The IDE and Runtime use the same version scheme:

I major . minor . micro . revision

« If the IDE to Runtime major.minor is NOT equal, they are NOT compatible.

« If the IDE to Runtime major.minor is equal, but the micro is NOT equal, they are not 100%
compatible.

« If the IDE to Runtime major.minor.micro is equal, they are compatible.

Examples

IDE Runtime  Compatible? IDE to Runtime Connection

3.05 1.2.xx.xxxx NO, No The IDE displays an error message.

XX XXXX connection.

3.05 3.05 YES* Connection possible. The IDE displays warning and requires
O0.XxxXx L TXXXx user to press “ok” to continue.

3.05 3.05 YES Normal connection.

Oaxxxx.0.Xxxx

3.05 3.05 YES Normal connection.

.0.30540 .0.30540

* Not a recommended configuration. The IDE will operate, but there can be different features
available between the IDE and the Runtime. It is recommended to upgrade either the IDE or the
Runtime to matching versions.

6.2 KAS PLC Code to Runtime Compatibility

Itis possible that after a Controller Runtime upgrade that the Runtime and the compiled project
versionsmajor.minor.micro may be different. The Runtime will not start if there is an
incompatibility between the versions.

AKD PDMM or An E24 error will be displayed and an error will be logged if compiled project
PCMM version is incompatible with the Runtime version.

PAC An error will be logged if the compiled project version is incompatible with the
Runtime version.

To correct the incompatible versions, either re-compile and download the KAS project file using the
same IDE version as the Runtime version OR change the Controller's Runtime version to match the
compiled project's version.
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6.3 KAS IDE to Project File Compatibility

This section helps describe forwards and backward compatibility between the KAS IDE and project
files.

About Backward Compatibility

The KASIDE is backward compatible, meaning the KAS IDE can open project files made with older
versions of the software. There are a few things to note.

« An"older" project file will be converted to take advantage of features in the newer version.

« Asthere may be multiple conversions needed to update the file, if any step is not backward
compatible you will be warned with a pop-up message and the process will continue with the next
conversion step.

« You can exit without saving the project conversion.

« You may use the "Save As" function to make a copy of the newly converted project file, preserving
the original.

About Forward Compatibility

The KASIDE strives to be forward compatible, meaning it can open project files made with newer
versions of the software. If there are no compatibility issues, the KAS IDE will simply open the file.
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6.4 Starting the KAS IDE
There are multiple ways to start the KASIDE.
« Double-click on a desktop shortcut.
» Double-click on a project file to open it with the most recently installed version of the KAS IDE..
« Windows 10: From the Start menu, under "K".
« Allinstalled versions may be found here, including one legacy version (in the

Kollmorgen folder), and all installed versions of v3.01 and later. See CanI install more
than one version of the KAS IDE? for more information.

KAS 3.01.0.75194
KAS 3.01.0.75237
KAS 3.01.0.75436
KAS 3.01.0.75514

) KeePass 2

Kellmorgen

Kollmorgen Visualization Build... ~

License Manaaement Tool

« Windows 7: Open All Programs and start the KAS IDE application located under the
Kollmorgen folder.

* TIP

The KAS IDE supports simultaneously running multiple instances. Double-clicking a shortcut or
project file, or selecting the application from the Start menu will open another instance, Double-
clicking on a project file more than once will open a copy of the project in another instance of the
KASIDE.

See the FAQs How do I launch my project with a particular version of the KAS IDE? and How do
I choose the default version of the KAS IDE to use? for more options.
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6.4.1 Find KAS IDE Version
The version of the KASIDE or KAS Simulator being used is visible in the title bar of the application.

B Kollmorgen Automation Suite Integrated Development Environmenk (version 3.01.0.75237)

File Edit View Tools Window Help T —
d%H'ﬁE—a|qﬁ|% El|n| gF|M'—L|)’"\3\Lw

Project Explorer 5 X

For more detailed information you may use the About command in the Help menu.

L1 About

Kollmorgen Automation Suite™
Kollmorgen Automation Suite Integrated Development Environment

Copyrights

Copyright @ 2009-2010 Kollmorgen ™
The software package is furnished under a license agreement or non-disclosure agreement.

Trademarks

Kollmorgen Automation Suite ™ is based on the work of;
- Ok project
- Zlib software library

Product details:

General »~
Version: 2,1,1,87
Build: 2.1.1.67

Plugins:

CamTools.dll: 2.1.1.87
KSTools dll: 2.1.1.87
MacroEditorTool dil: 2.1.1.87
MotionTools, dll: 2.1.1.87

SinopeTools.dll: 2.1.1.87
Teel Al % 1 1

Warning:

This computer program is protected by copyright law and international treaties,
Unauthorized reproduction or distribution of this program, or any portion of it may result in severe
civil and criminal penalties, and will be prosecuted to the maximum extent possible under lav,

Figure 5-1: About Window

This window displays the application versions as well as all the plug-in versions included in the KAS IDE
and loaded during start up.

6.4.2 Access Help System
You can access the online help using the Documentation command in the Help menu.

See also "Use the Context-Sensitive Help provided in "

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide |

6.4.3 KAS GUI

For a better understanding of KAS menus, toolbar and workspace items (description and
manipulation), refer to Describing KAS Graphical User Interface

6.4.4 KAS IDE Log Window

6.4.4.1 Log Information

The KAS log window (see Log Messages) provides a running display of activity related to the
execution of the application. Items displayed include application startup and initialization information.

Information and Logs 5 X
| Locallog | Controllerlog | Find and Replace | Compiler Output |
Filter | * V| [ Configuration ]
Time Source  Level Me|
i o 13/08/2009 14:44:05 (679) KMSIDE  INFO Successfully installed plugin datas from Danaher M
2 o 13/08/2009 14:44:05 (910) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
3 o 13/08/2009 14:44:05 (911) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
4 o 13/08/2009 14:44:05 (912) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
5 o 13/08/2009 14:44:05 (912) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
[ o 13/08/2009 14:44:05 (914) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA fA:
7 o 13/08/2009 14:44:05 (914) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
8 o 13/08/2009 14:44:05 (915) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
9 o 13/08/2009 14:44:05 (916) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
10 o 13/08/2009 14:44:05 (916) KMSIDE  INFO Load library C:/Program Files/DanaherMotionSA A
E80 | 13/08/2009 14:44:05 (917) Load library C:/Program Files/DanaherMotionSA /A
< | >

Figure 5-2: Log Messages

Information and Logs

6.4.5 Create a Project
There are six basic aspects of setting up a KAS project.

Setting up the controller

Setting up the drives

Defining the remote I/0

Setting up the EtherCAT Motion Bus
Creating the program in the KAS IDE
Setting up the HMI panel

ok wn =

and KVB (optional)

Your PC -

EtherCAT j

Motion Bus
Drives —
Remote /O

1 .
: ¥
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6.4.6 Add and Configure a Controller

6.4.6.1 Add the Controller
To add a controller to your project:

« Click the New command in the File menu tso start the Controller Creation Wizard
« Choose the motion engine option (Pipe Network or PLCopen) and select the application

template (see list below)

. Add new controller

Choose an application template

Template Type

(® PipeNetwork

O PLCopen

(O Coordinated Motion

(O Library

MName Description

1 Axis FFLD  Simple initialization, relative position move

1Axis 5T Simple initialization, relative position move

2 Axes SFC Position and velocity moves, gearing, and drive status with optimized performance
2 Axes FFLD Position and velocity moves, gearing, and drive status

2 Axes ST Position and velocity moves, gearing, and drive status

Figure 5-3: Select an Application Template

« Click the Finish button

« Click the Save As command in the File menu
« Define the Project Name and its Location

« Click OK

List of available application templates

Template Template
Type name
PipeNetwork 1 Axis FFLD
1 Axis ST
2 Axes FFLD
2 Axes ST
2 Axes SFC

PLCopen 1 Axis FFLD
1 Axis ST
2 Axes FFLD
2 Axes ST
2 Axes SFC

Description

Simple initialization, relative position move
Simple initialization, relative position move
Position and velocity moves, gearing, camming, and drive status
Position and velocity moves, gearing, camming, and drive status

Position and velocity moves, gearing, camming, and drive status
with optimized performance.

Simple initialization, relative position move
Simple initialization, relative position move
Position and velocity moves, gearing, camming, and drive status
Position and velocity moves, gearing, camming, and drive status

Position and velocity moves, gearing, camming, and drive status
with optimized performance.
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Template Template Description

Type name

Coordinated 2 Axes-Linear/ Raster Scan Motion Path, 2 PLCopen axes

Motion Circular
3 Axes-Linear/ Raster Scan Motion Path, 2 PLCopen axes and 1 PipeNetwork
Circular axis
3 Axes-Linear Diamond/Square Motion Path, 3 PLCopen axes
(3D)
KAS Runtime Library Allows you to create a custom library (Create and Use Custom

Libraries)

6.4.6.2 Configure the Controller
The controller is configured using the Controller Properties dialog box.

| Controller Properties @

Controller Configuration

IP Address 10.50.68.30 -
Controller Type
PDMM or PCMM

Project

Viersion

Download project source to the controller

[ Enable PLC variable remote access

Modbus Configuration

@ KvB Panel Cydle Time {20ms - 1000ms)

() Other Modbus devices 200

Figure 5-4: Configure the Controller Properties
To set-up the controller:

1. Inthe Project Explorer, right-click on the new controller to open the contextual menu
2. Select the Properties command
3. Define the IP Address

A note about addressing

« For the KAS Runtime Simulator, enter the localhost IP address: 127.0.0.1

o For the AKD PDMM or PCMM enter the IP address of the controller (e.g. 10.155.100.150).
The default is 192.168.0.1, which is the same as the default IP address on the PCMM or AKD
PDMM device.

NOTE

You must ensure that controller is accessible by the KAS IDE machine (see FAQ section for
IT issues)

@ IMPORTANT

Do not use leading zeroes when entering an IP address. The connection to the controller
will automatically fail if leading zeroes are used. For example, use 10.2.3.40 instead of
010.002.003.040.
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4.

5.

8.

(Optional) Specify a version number (the string can be composed of any character)

* TIP

Versioning can be useful when you make improvements to your application and need a
version control system (Use a Version Control System). The version is saved in your project
file.

(Optional) Choose whether the project's source code should be downloaded to the controller.
This is enabled by default and your preference is saved with the project. Disabling this option
means a comparison of source on the controller and in the IDE will not be available.

(Optional) Choose whether PLC variables may be read/written via an HTTP connection. this
requires that the source be downloaded to the controller. By default this option is disabled so
unauthorized changes may not be made.

* TIP

Be sure to recompile the application before downloading it to the controller.

Select whether Modbus will go to a KVB Panel or be handled by another Modbus device, and
set the Cycle Time (the communication update frequency, see "Modbus Slave" on page 651
for more information).

NOTE

« If KVB Panelis selected there will be no node to add a Modbus configuration in the
Fieldbus Editor.

Add Cenfiguration

Choose a configuration 1

Add Cenfiguration

Ethemet/IP

’ Choose a configuration
Frofinet 10

e ie—

(A
Ethernet/IF

Frofinet 10

« If Other Modbus devices is selected then the KVB checkbox for Dictionary items will be
hidden.. Motion configuration will need to be added from the Fieldbus Editor.

16 Marne 4| Type | Diirrr. | Adtrila. | Initvalue | U... | KVE | Tag | Description
@ Global variables
Axis1Sta... DINT O
Axis2Sta... DINT O
bEStop  BOOL FALSE |
blLedStat.. BOOL [0..3] O
bM1E Marne 4| Type | Dirm. | Adtrib. | Initvalue | U... | KVE | Tag | Description
bM i@ Global variables
Et Axis1Sta... DINT
Ma Axis2Sta... DINT
ety bEStop BOOL FALSE
bLedStat... BOOL [0..3]
bMaster... BOOL FALSE
bMaster... BOOL FALSE
EtherCAT  EtherCAT... Read Only
Machine... LREAL LREAL#0
Click OK
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6.4.7 Configure EtherCAT Motion Bus
* TIP

Before configuring your EtherCAT settings, you may wish to add third party EtherCAT devices. See
Add & Configure Third Party Devices for more information.

Double-click the EtherCAT node in the Project Explorer to open the EtherCAT properties dialog in the
workspace. This window is composed of following tabs:

Description
EtherCAT Devices tab Displays all the E-Bus devices present in the project tree
EtherCAT Master Settings Tab Allows you to configure the EtherCAT bus master
ENI File Tab Allows you to use an external configuration file
ESI Files Tab Display, add, and remove available ESI files

KAS includes an integrated tool to configure the EtherCAT master and start up the fieldbus
operation.

The configuration tool enables you to:

« Describe your motion topology as a configuration tree (see procedure in EtherCAT Devices
tab)

« Associate variables to the I/0 channels of devices (see procedure in Map Input and Output to
Variables)

About Slave devices

Slave devices can support several PDOs (for the list, PDOs for AKD, AKD2G, AKD-N, and S300/5700).
Some of them are mandatory; others are optional.

One of the main tasks of the EtherCAT configuration is to select the PDOs used by each slave (see also
EtherCAT Devices Summary Form) and group them all in the EtherCAT image.

NOTE

PDOs contain real-time cyclic data which is deterministic. Non-cyclic data is not deterministic and is
defined by Service Data Objects (SDO).

As explained in the introduction, input and output parameters are grouped in predefined blocks
called PDOs.

6.4.7.1 EtherCAT Scan and Association

Physical Ether CAT devices, modules, couplers, and slices are discovered during the Scan Devices
routine and are automatically set as project devices in the Project Tree. These device associations will
persist through subsequent scans unless you change them. The Scan Devices is accessed by double-
clicking the EtherCAT node in the project explorer, then pressing the Scan Devices button in the
Devices tab.

& Discovered Devices and Modules e
Physical to Froject Device Assooations

Physical Devices and Modules Project Devices and Modules
@ AKD Drive HNew D

4 == EtherCAT ]

@& AKD Drive > @] AKD_1 AKD Drive
*E AT ECT00 U » (@] AKD2 AKD Drive
=0 AKT-Dhx-D08-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) 4 & Couplerl KBus Coupler

[ AKT-DT-008-000, & Ch, Output (24Y, 0.5 A, 2A max) - P
1Pt ’ e = DISlice 1 8 ch Digital Input

l,: DOSlice 1 § ch Digital Output
o Cancel ? o ) RefErences. s ot

Changing the network's physical topology (by adding moving, or removing devices) or changing the
associations between physical devices and project devices will require that Scan Devices be run
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again. The Discovered Devices and Modules window will display any changes and the Modify button
will be enabled. When Modify is clicked the dialog box expands to show Available Project Devices and
Modules. Click on a device and drag it to the corresponding New Device to create an association.
Repeat as necessary for slices and modules.

=5

==& Discovered Devices and Modules

Physical to Project Device Associations

Available

Physical Devices and Modules
@ AKD Drive
@ AKD Drive
4 AKT-ECT-000
1 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms)

Project Devices and Modules

AKD_1

AKD_2

New Device
New Device

¥ Co

roject Devices and Modules

1 OlSlice 1

ler_1

Selected Device Details

Product Name AKT-ECT-000

Vendor ID Kallmargen

Revision Number ~ 0x100000

Device Description AKT-ECT-000 EtherCAT Fieldbus coupler

=5

© use %= Discovered Devices and Modules

Physical to Project Device Associations Available

Projec and Modules Project Devices and Modules

AKD_1 45
AKD_2
Coupler_1

New Device

Physical Devices and Modules
@ AKD Drive
@] AKD Drive
4 B AKT-ECT-000
8 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms)

Coupler_1

1 DiSlice_1

Selected Device Details

Device Description AKT-ECT-000 EtherCAT Fieldbus couple

0 Use drag-and-drop to define Associated Configurations.

Once the associations are complete, click Ok. See the following procedures for more details.

« New projects with no project devices: Scan and Associate Network Devices. This creates default
configurations for the discovered physical devices/modules and couplers/slices.

« Adding, removing, or moving devices: Re-Scan and Change Device Associations.

« Adding, removing, or moving couplers with slices: Re-Scan and Change Coupler/Slice
Associations.

« Adding, removing, or moving devices with modules: Re-Scan and Change Device/Module
Associations.

The physical network topology will be compared to the project's expected network topology after the
EtherCAT devices are associated and the PLC application is started. An error will be reported if the
topologies do not match and the PLC program will not run.

NOTE

The physical topology must match the project's expected topology for the PLC application to
operate the devices properly.
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6.4.7.1.1 Scan and Associate Network Devices
To discover the physical EtherCAT devices, follow these steps:
1. Inthe Project Explorer, double-click the EtherCAT node to open the Devices tab. If there are

no devices, the EtherCAT network topology has not yet been scanned and discovered.
2. Inthe Devices tab, click the Scan Devices button.

NOTE

The topology discovery is only enabled when the controller is not running an application.

« If the scan process fails, refer to the EtherCAT Error Messages.

[ Devices | cydeTme | xM. configuration Fle |

=i -
EtherCAT Devices
~~

[ how only drives Oriine Configuration Mode

=]

# | Name | Model | HW Information | Mapped to Axis | Simulated | PDO Selection 1
| | [ @ Scan Devices

lec

o

« If physical devices are discovered during the scan, they will appear under the Physical
Devices column.

=== Discovered Devices and Modules @

Physical to Project Device Associations

Physical Devices and Modules Project Devices and Modules
@ AKD Drive New Device
@ AKD Drive New Device
4 B AKT-ECT-000 New Device
1 AKT-DNx-008-000, § Ch. Input (24V, 3.0ms or 0.2ms) New Device
B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) New Device

3. Press OK. The devices will appear in the Devices tab and in the Project Explorer. Their

associated project devices are set to the defaults.
4. If you have previously compiled your project, you will be asked if you wish to recompile the

project.

* TIP

If you click Scan Devices again, the existing project devices will be automatically matched to the
same physical devices. The association will not be lost from rescanning.

“%= Discovered Devices and Modules @
Physical to Project Device Associations
Physical Devices and Modules Project Devices and Modules
@ AKD Drive AKD_1
@] AKD Drive AKD_2
4 ¥ AKT-ECT-000 Coupler_1
1 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) DiSlice_1
E=! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) DOSlice_1
[ 0Ok ] I Cancel I [ Modify >>]

To change the device associations see Re-Scan and Change Device Associations.
To troubleshoot an error due to a missing ESI file, please see Unknown - Missing ESI File.
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6.4.7.1.1.1 Unknown - Missing ESI File

The Discovered Devices and Modules view will identify a device as "Unknown" if a corresponding
ESI file is not found during the Scan for physical Ether CAT devices. For example, the last three devices
are missing ESI files:

==& Discovered Devices and Modules @
Physical to Project Device Associations
Physical Devices and Modules Project Devices and Modules
@ AKD Drive New Device
@ AKD Drive New Device
4 B AKT-ECT-000 New Device
A AKT-DNx-008-000, & Ch. Input {24V, 3.0ms or 0.2ms) New Device
B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) New Device
@ Unknown - Missing ESI File New Device
@ Unknown - Missing ESI File New Device
@ Unknown - Missing ESI File New Device

Click on the Ok button and the Unknown devices will be added to the Project View:

B AKD1 AKD Drive
Bl AKD2 AKD Drive
> & Couplerl KBus Coupler
6 Device 1 Unknown
6 Device 2 Unknown
6 Device 3 Unknown
bttty i o e

To correct the problem:

1. Double-click on the “Unknown” device in the Project View or right-click and select Properties.
2. Fromthe General Properties view, identify the Vendor, Product Code, and Revision Number.

| General Properties | PDO Selection/Mapping | Distributed Clock | CoElInil ' *

(N

! Device_1 (Unknown) General Properties

Information
Deyice 1
Description: Unknown
Vendor: Beckhoff Automation GmbH
Product Code: Ox44C2C52 (72100948)
Evision Number : Ox 120000 (1179633)
URL: Mot Available
ESI File: ESI file missing Import ESI File
EtherCAT Address: 1004

Topology

Missing Port Information

3. Contact the vendor for the EtherCAT ESI file for this device.

The vendor may provide an ESI file that supports multiple devices or they may provide a
separate ESI file for each device.

4. Import the ESI file using the Import ESI File button and the device specific information will be
automatically updated in the Project View and General Properties.

B AKD1 AKD Drive
Bl AKD2 AKD Drive
> &5 Couplerl KBus Coupler
[ Devicel EK1100
6 Device 2 Unknown
6 Device 3 Unknown
- e, ot it it P
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6.4.7.1.1.2 Missing ESI File - MDP Device

During the Scan for physical EtherCAT devices, if a MDP device is discovered that does not have a
corresponding ESI file, then the Discovered Devices and Modules view will identify the device as
“Unknown” and will not be able to discover any modules under the device. For example, the last
device is missing an ESI file:

== Discovered Devices and Modules @
Physical to Project Device Associations
Physical Devices and Modules Project Devices and Modules
@ AKD Drive New Device
@ AKD Drive New Device
4 B AKT-ECT-000 New Device
4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) New Device
B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) New Device
@ Unknown - Missing ESI File New Device

Click on the Ok button and the Unknown device will be added to the Project View.
4 == EtherCAT

- @] AKDA AKD Drive
> ¥ Couplerl KBus Coupler
6 Device 1 Unknown
——

To correct the problem:

1. Double-click on the “Unknown” device in the Project View or right-click and select Properties.
2. Fromthe General Properties view, identify the Vendor, Product Code, and Revision Number.

| General Prapertes | PDO Selection/Mapping | Distributed Clock | Cof Init-Comma | *

—

r Device_1 (Unknown) General Properties

Information

Name: Device_1

Description: Unknown

Vendor: WAGO Kontakttechnik GmbH & Co. KG
Product Code: 0x7500354 (122684244)

Revision Number: 0x0002 (2)

ORI TG AVSIEEE

EST File: ESl file missing Import ESI File
EtherCAT Address: 1004

Topology

Missing Port Information

3. Contact the vendor for the EtherCAT ESI file for this device.
The vendor may provide an ESI file that supports multiple devices or they may provide a
separate ESI file for each device.

4. Import the ESI file using the Import ESI File button.
A pop-up message will indicate that this a MDP device and the EtherCAT network must be
scanned to re-discover the modules:
B EtherCAT Project Device Added

A MDP project device has been added from an imported or updated ESI file. The
. l % project's network topology does not match the physical network topology. Use
Scan Devices to re-discover the network before re-compiling the project.

Do you want to Scan Devices now?

After the scan and association of devices/modules, the MDP device and its modules will be added to
the Project View:
4 =55 EtherCAT

- @ AKD1 AKD Drive

B AKD 2 AKD Drive
> ¥ Couplerl KBus Coupler
4 [ Devicel 750-354

JB Module 1 750-5m0¢ / 750-15w¢ (4b out)
JB Module 2 750-5m0¢ / 750-15w¢ (4b out)
£ Module 3 750-4wc £ 750-14¢ (4b in)
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6.4.7.1.2 Re-Scan and Change Device Associations
Device Association must be updated after the following actions.

« Changing the physical network topology by adding, moving, or removing EtherCAT devices.
/A CAUTION |

Changing the EtherCAT network topology (plugging and unplugging EtherCAT cables) is
supported while power is supplied. Personal injury or damage to devices may occur if
EtherCAT devices are installed, wiring is changed, or the terminal configuration is changed
while power is supplied ("hot swapping").

« If youwant to change the associations between devices and configurations.
« Changing the FSoE address via physical switch settings (DIP switches, rotary switches, etc.) for
Safety devices.

To update the associations:

1. Re-scan and re-discover the physical network topology.

2. Click the Modify button to expand the Discovered Devices and Modules view.

3. Drag-and-drop the project coupler and/or slice(s) to associate them with the physical
couplers/slices.

For example, a project has the following configuration:

« The first AKD Drive and aI/0 Coupler were created during a previous scan

« The second AKD was added to the project manually, and is not yet associated with any physical
drive

5% EthercaT ]

Type evices | CydeTime | XML Configuration Fie
Sinoy

incpe
Panel Controller
? EtherCAT Devices

Panel

[ Show only drives
AKD Drive
KBus Coupler #  Name Model HW rmation Mapped to Axis  Simulated  PDO Selection
8 ch Digital Input 1 AKD_1 AKD-B00307 Firm M_0-0-64-0 [(None) v N/A AKD
8 ch Digital Output 2 Coupler_3 AKT-ECT-000-000 Present it NiA O NfA
AKD Drive 3 AD_2  AKD-PO0O0S Not present. N/A

To update the network topology:

1. Inthe Project Explorer, double-click the EtherCAT node to open its Properties and click the
Scan Devices button in the Devices tab.

Alternatively, right-click on the EtherCAT node in the Project Explorer and select Scan Devices.

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a - Controller [10.50.67.95] Dri...
> A PLC
> Motion
Control Panel Panel
Add AKD Drive
Add Standard I/0 Coupler
Add Device...

Scan Devices

Enable Online Config Mode

Properties
I
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2. The Discovered Devices and Modules dialog box appears after a successful scan.

=== Discovered Devices and Modules @
Physical to Project Device Associations
Physical Devices and Modules Project Devices and Modules
@l AKD Drive AKD_1
@ AKD Drive New Device
4 B AKT-ECT-000 Coupler_1
A AKT-DNx-008-000, & Ch. Input {24V, 3.0ms or 0.2ms) DiSlice_1
I AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) DOSlice_1
[ ok [ concel |[modiy>>]

3. Click the Modify button to open the expanded view.

=== Discovered Devices and Modules @
Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
@] AKD Drive AKD_1
@ AKD Drive New Device
4 8 AKT-ECT-000 Coupler_1
4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) DISlice_1
B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) DOSlice_1

Selected Device Details

Product Name
Vendor ID
Revision Number

Device Description

@ Use drag-and-drop to define Associated Configurations.

4. Drag-and-drop AKD_2 from Available to the second physical AKD drive. This associates the
project device to the physical device.

=& Discovered Devices and Modules ==
Physical to Project Device Assodiations. Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
8] {AKD Drive AKD_1 @) AKD_2
8] AKD Drive New Device
4 B AKT-ECT-000 Coupler 1
£ AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) DiSlice 1
B4 AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) DOSlice 1
= Discovered Devices and Modules =
-
Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Medules
AKD Drive AKD1 .
AKD Drive Mew Device @] AKD_2
4 E AKT-ECT-000 Coupler 1
£ AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) DiSlice 1
I AKT-DT-008-000, 8 Ch. Output (24, 0.5 A, 2A max) DOSlce1
== Discovered Devices and Modules
Physical o Project Device Associtions Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
§ AKD Drive AKDL
9 AKD Drive AKD_2
4 B AKT-ECT-000 Coupler 1
+4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) DiSlice 1
J¢ AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 24 max) DOSlice 1 p—

5. Click OK to confirm the modified association.

6. If you have previously compiled your project, you will be asked if you wish to recompile the
project.

The KAS IDE automatically reorders the EtherCAT nodes and the I/0 terminals in the Project Explorer

to match the physical device order on the network. The following figures show the Project View
before and after associating devices.

Project View Project View |

Name Type MName Type
= W@ System Sinope B g System Sinope
= i Controller Panel Controller = @ Controller Panel Controller
K3 PLC K3 PLC
¥} Motion 7} Motion
[ control Panel Panel & control Panel Panel
= ==& EtherCAT = ==& EtherCAT
W Aot AKD Drive AKD_1 AKD Drive
$=5 Coupler_3 KBus Coupler = AKD_2 AKD Drive
- AKD_2 AKD Drive = Coupler_3 KBus Coupler
ﬂ References W References
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6.4.7.1.3 Re-Scan and Change Coupler/Slice Associations
Coupler or slice associations must be updated after the following actions.

« Changing the physical network topology by adding, moving, or removing I/0 slices attached to
an EtherCAT coupler
« Changing the associations between physical and project I/0 slices.

To update the associations:

1. Re-scan and re-discover the physical network topology.

2. Click the Modify button to expand the Discovered Devices and Modules view.

3. Drag-and-drop the project coupler and/or slice(s) to associate them with the physical
couplers/slices.

@ IMPORTANT

After changing the association of an EtherCAT device, you have to recompile the project and
download this new version to save your modifications on the target.

6.4.7.1.3.1 EtherCAT Scan & Association Example 1 - Associating Couplers and I/O Slices
In this example the project has the following configuration:

« Two AKD drives which were created during a previous scan
« A coupler and I/0 slice were manually added to the project but are not yet associated with the
physical coupler and I/0 slice.
Sx‘

B ]

ee [oevces | mster | evirie | esirie |

Sinope
[10.5067.95] Drive.

- .
EtherCAT Devices
-
8 ScanDevies

Mode! FWVersion  Mappedto Axis Simulated

AKD EtherCAT Dive (Cof) AKD-PO0306-NAEC-0000 01-11-00-002 NA
/AKD EtherCAT Drive (CoE) AKD-PO0306-NAEC-0000 01-11-00-002 [(None) > |N/A
AKT-ECT-000 EtherCAT Fildbus coupler  N/A (Unknown)  N/A NA

N | DU

To update the network topology:

1. Inthe Project Explorer, double-click the EtherCAT node to open its Properties and click the
Scan Devices button in the Devices tab.
Alternatively, right-click on the EtherCAT node in the Project Explorer, and select Scan Devices.

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a - Controller [10.50.67.95] Dri...
> A PLC
> Motion
Control Panel Panel
Add AKD Drive
Add Standard I/0 Coupler
Add Device...

Scan Devices

Enable Online Config Mode

Properties
b gl s . O

2. The Discovered Devices and Modules dialog box appears after a successful scan.
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==& Discovered Devices and Modules

Physical to Project Device Associations

Available

==

Physical Devices and Modules
@ AKD Drive
@ AKD Drive
4 AKT-ECT-000
A AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms)

Project Devices and Modules
AKD_1
AKD_2
New Device
New Device

4 & Coupler_l
+4 Dislice_1

Project Devices and Modules

Selected Device Details

Product Name AKT-ECT-000
Vendor ID Kollmorgen
Revision Number ~ 0x100000

AKT-ECT-000 EtherCAT Fieldbus coupler

Device Description

o Use drag-and-drop to define Associated Configurations.

4. To associate the project coupler and I/0 slice to the physical coupler and I/0 slice:
1. Drag-and-drop Coupler_1 from Available to the physical coupler (AKT-ECT-000).

==& Discovered Devices and Modules

Physical to Project Device Associations

=S

Available

Physical Devices and Modules
] AKD Drive
@ AKD Drive
4 ¥ AKT-ECT-000
4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms)

Project Devices and Modules

AKD_1

AKD_2

New Device
New Device

Project Devices and Modules

F Coupler_1
A DiSlice_1

=& Discovered Devices and Modules

Physical to Project Device Associations

Available

Physical Devices and Modules

Project Devices and Modules

Project Devices and Modules
4 & Coupler_1

@] AKD Drive AKD_1
@] AKD Drive AKD_2 1 DiSlice_1
4 ¥ AKT-ECT-000 Coupler_1
= AKT-DNx-008-000, & Ch. Input {24V, 3.0ms or 0.2ms) New Device
€
Selected Device Details
Product Name AKT
Vendor ID Kollmorgen
Revision Number  0x100000
Device Description AKT-ECT-000 EtherCAT Fieldbus coupler

@ use drag-and-drop to define Associated Configurations.

2. Drag-and-drop DISlice_1 from Available to the physical I/0 slice (AKT-DNx-008-000).

==& Discovered Devices and Modules

Physical to Project Device Associations

=S

Available

Physical Devices and Modules
@] AKD Drive
@] AKD Drive
4 B AKT-ECT-000
=8 AKT-DNx-008-000, & Ch, Input (24V, 3.0ms or 0.2ms)

Project Devices and Modules

AKD_1

AKD_2

Coupler_1
New Device

Project Devices and Modules

==& Discovered Devices and Modules

Physical to Project Device Associations

Available

' | Physical Devices and Modules
@ AKD Drive

@ AKD Drive

0 |« & AkT-ECT-000

4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or

Project Devices and Modules
AKD_1

AKD_2

Coupler_1

0.2ms) Dislice_1

Project Devices and Modules

Selected Device Details

Product Name AKT-ECT-000
Vendor ID

Kollmorgen

Revision Number ~ 0x100000

Device Description AKT-ECT-000 EtherCAT Fieldbus coupler

@ use drag-and-drop to define Associated Configurations.

5. Click OK to confirm the modified associations.
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The KAS IDE updates the EtherCAT nodes for the coupler and I/0 slice in the Project Explorer to
match the physical coupler and I/0 slice.

Project Explorer 5 X
MName Type
4 g System Sinope
a . Controller [10.50.67.44] PDMM
> A PLC
> Motion
Control Panel Panel

@+ PDMM Onboard I[/0
4 = EtherCAT

B AKD1 AKD Drive
B| AKD_2 AKD Drive
4 ¥ Couplerl KBus Coupler
1 DiSlice 1 8 ch Digital Input

ﬂ References
T Tl

6.4.7.1.3.2 EtherCAT Scan & Association Example 2 - Adding Physical I/O Slices
In this example another physical I/0 slice is added to the coupler.

To update the network topology:

1. Inthe Project Explorer, double-click the EtherCAT node to open its Properties and click the

Scan Devices button in the Devices tab.
Alternatively, right-click on the EtherCAT node in the Project Explorer, and select Scan Devices.

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a . Controller [10.50.67.95] Dri...
> 3 PLC
> Motion
Control Panel Panel

Add AKD Drive
Add Standard I/0 Coupler
Add Device...

Scan Devices

Enable Online Config Mode

Properties
A il gl At it Al

The Discovered Devices and Modules dialog box appears after a successful scan.
Click the Modify button to open the expanded view.

==& Discovered Devices and Modules

wn

==

Physical to Project Device Associations Available

Physical Devices and Modules Project Devices and Modules Project Devices and Modules
@ AKD Drive AKD_1 4 ¥ Coupler_1
@] AKD Drive AKD_2 A DiSlice_1
4 AKT-ECT-000 New Device
4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) New Device
Selected Device Details
Product Name AKT-ECT-000
Vendor ID Kollmorgen
Revision Number  0x100000
Device Description AKT-ECT-000 EtherCAT Fieldbus coupler
o Use drag-and-drop to define Associated Configurations.
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4. To associate the coupler and I/0 slice configurations with the physical coupler and I/0 slice:
1. Drag-and-drop Coupler_1 from Available to the physical coupler (AKT-ECT-000).

== Discovered Devices and Modules ===

Physical to Project Device Associations Available

Physical Devices and Modules Project Devices and Modules Project Devices and Modules
@ AKD Drive AKD_1 [ Coupler_1
@ AKD Drive AKD_2 1 DiSlice_1

4 ¥ AKT-ECT-000 New Device

4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) New Device
B AKT-DT-008-000, 8 Ch. Output (24Y, 0.5 A, 2A max) New Device

S| == Discovered Devices and Modules =5
[l Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
] AKD Drive AKD_1 4 ¥ Coupler 1
@] AKD Drive AKD_2 4 DiSlice_1
L 4 & AKT-ECT-000 Coupler_1
1 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) New Device
o B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) New Device

|  Selected Device Details

Product Name
Vendor ID

Revision Number

Device Description

@ use drag-and-drop to define Associated Configurations.

2. Drag-and-drop DISlice_1 from Available to the physical I/0 slice (AKT-DNx-008-000).

=& Discovered Devices and Modules =5
Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
@ AKD Drive AKD 1 4 ¥ Coupler 1
@ AKD Drive AKD_2
4 # AKT-ECT-000 Coupler_1
=4 AKT-DNx-008-000, 8 Ch. Input (24V, 3.0ms or 0.2ms) New Device
B! AKT-DT-008-000, 8 Ch. Output (24V, 0.5 A, 2A max) New Device
5| == Discovered Devices and Modules @
Physical to Project Device Associations Available
\ Physical Devices and Modules Project Devices and Modules Project Devices and Modules
@) AKD Drive AKD_1
@] AKD Drive AKD2
| 4§ AKT-ECT-000 Coupler_1
1 AKT-DNx-008-000, 8 Ch. Input (24, 3.0ms or 0.2ms) DISlice_1
o B! AKT-DT-008-000, 8 Ch. Output (24Y, 0.5 A, 2A max) New Device

Selected Device Details

Product Name
Vendor 1D

Revision Number

Device Description

@ use drag-and-drop to define Associated Configurations.

5. Click OK to confirm the modified association.

The KAS IDEcreates the EtherCAT node for the added 1/0 slice in the Project Explorer to match the
physical I/0 slice:

Project Explorer 5 X
Project View |
MName Type
4 g System Sinope
4 - Controller [10.50.67 44] PDMM
> 3 PLC
> Motion
& Control Panel Panel

@+ PDMM Onboard I[/0
4 = EtherCAT

AKD_1 AKD Drive
AKD_2 AKD Drive
4 8§ Couplerl KBus Coupler

1 DiSlice 1 § ch Digital Input
B DOSlice 1 8§ ch Digital Qutput

ﬂ References
el s sl gl s
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6.4.7.1.4 Re-Scan and Change Device/Module Associations
Device or module associations must be updated after the following actions.

« Changing the physical network topology by adding, moving, or removing modules attached to
an EtherCAT modular device.
« Changing the associations between a physical module and a project module.

To update the associations:

1. Re-scan and re-discover the physical network topology.

2. Click the Modify button to expand the Discovered Devices and Modules view.

3. Drag-and-drop the project coupler and/or slice(s) to associate them with the physical
couplers/slices.

@ IMPORTANT

After changing the association of an EtherCAT device, you have to recompile the project and
download this new version to save your modifications on the target.

NOTE

A MDP device's configurable properties (PDO selections/content, PLC variable maps, and CoE Init-
Commands) are determined by the modules under the device. The default values for the device’s
configuration are determined from the ESI file.

The device’s configuration can be modified from the KAS IDE EtherCAT device configuration tabs.
Although the project modules cannot be configured directly, they can be associated with Physical
modules by dragging-and-dropping them in the Discovered Devices and Modules view.

When a project module is associated with a Physical module, its configuration (PDO
selections/content, PLC variable maps, and CoE Init-Commands) is automatically updated at the
device level. The order of the modules under the device, is determined by order the Physical
modules are discovered. The order of CoE Init-Commands also follows the order of the Physical
modules. This includes any user specified CoE Init-Commands.

It is recommended to check the CoE Init-Command ordering after changing module associations, to
verify it still meets any user-specific ordering requirements.

6.4.7.1.4.1 EtherCAT Scan & Association Example 3 - Add a Module to a Device
In this example a module is added to the device on the physical network:

« A device with a module which was created during a previous scan.

x| T ]
g
‘r EtherCAT Devices

Type

Sinope
[10.50,67.95] Drive Based C.

Panel

3 showory dves

. 750354 % Name Vendor Product Model FW Version Mappedto Axis Simulated
U8 Modulel  750-5i/ 750-15w (4b out) 1 Devicel WAGO Kontakttechnik GmbH & Co.KG 750-354 EtherCat fieldbus coupler N/A  (Unknown) N/A N/A

. Another module needs to be added to match the device on the physical network.
To update the network topology:

1. Inthe Project Explorer, double-click the EtherCAT node to open its Properties and click the
Scan Devices button in the Devices tab.
Alternatively, right-click on the EtherCAT node in the Project Explorer, and select Scan Devices.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide |

Project Explorer 5 X
Project View |
MName Type
4 g System Sinope
a . Controller [10.50.67.95] Dri...
> 3 PLC
> Motion
& Control Panel Panel

Add AKD Drive
Add Standard I/0 Coupler
Add Device...

Scan Devices

Enable Online Config Mode

Properties
A i gl i . Al s

2. The Discovered Devices and Modules dialog box appears after a successful scan.
3. Click the Modify button to open the expanded view.

=== Discovered Devices and Modules @
Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
4 [ 750-354 New Device 4 [E Device_1
LB 750-5xx / 750-15xx (8b out) MNew Device LB Module_1
B 750-4xx / 750-14xx (8b in} MNew Device

Selected Device Details

Product Name
Vendor ID
Revision Number

Device Description

o Use drag-and-drop to define Associated Configurations.

4. To associate the project device and module to the physical device and module:
1. Drag-and-drop Device_1 from Available to the physical device (750-354).

% Discovered Devices and Modules @
Physical to Project Device Associations Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
< E1750-354 New Device &l Devic
U8 750-5xx / 750-15xx (8b out) New Devic U8 Module_1

& 750-dxx / 750-1dxx (8b in) New Device
59 == Discovered Devices and Modules @
[ Physical to Project Device Associations Available
\ Physical Devices and Modules Project Devices and Modules Project Devices and Modules
A |4 B 750-354 Device_1 4 [ Device_l
d LB 750-5xx / 750-15%x (8b out) New Device 1B Module_1 '
4 £ 750-4 / 750-140¢ (8 in) New Device

(i) Selected Device Details

Product Name
Vendor ID

Revision Number

Device Description

+. Module configurations (PLC variables mapped to PDOS and CoE Init-Commands) not associated with physical modules wil be lost.

@ use drag-and-drop to define Associated Configurations.
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Drag-and-drop Module_1 from Available to the physical module (750-5xx).

"% Discovered Devices and Modules

Physical to Project Davice Associations

5

Available

Physical Devices and Modules
4 [ 750-354

Project Devices and Modules

Device_L 4 [3 Device 1
JE 750-50¢ / 750-15%x (8b out) New Device
& 750-4xx / 750-14xx (86 in) New Device

Project Devices and Modules

"% Discovered Devices and Modules

Physical to Project Device Assodiations

Available

Physical Devices and Modules
4 [ 750-354

Project Devices and Modules Project Devices and Modules

Device_1
LB 750-50¢/ 750-15xx (8b out) Module_1
& 8 750-4xx / 750-14xx (8b in) New Device

Selected Device Details

Product Name

Vendor ID

Revision Number

Device Description

€ use drag-and-drop to define Associated Configurations.

5. Click OK to confirm the modified associations.

The KAS IDE updates the EtherCAT nodes for the device and modules in the Project Explorer to
match the physical device and modules.
Project Explorer

8 X
MName Type
4 g System Sinope
a . Controller [10.50.67 44] PDMM or PCMM
> I3 PLC
> Motion
Control Panel Panel
@+ PDMM Onboard /O
4 == EtherCAT
a [B Devicel 750-354
JB Module 1 750-530¢ / 750-15:0¢ (4b out)
£ Module_2 750430 / 750-14s¢ (4b in)

ﬂ References
sl bl s Al sl b i st

6.4.7.1.4.2 EtherCAT Scan & Association Example 4 - Remove a Module From a Device
In this example a module is removed from the device on the physical network.
To update the network topology:

1. Inthe Project Explorer, double-click the Ether CAT node to open its Properties and click the
Scan Devices button in the Devices tab.

Alternatively, right-click on the EtherCAT node in the Project Explorer, and select Scan Devices.

Project Explorer 5 X
MName Type
4 g System Sinope
a . Controller [10.50.67.95] Dri...
> A PLC
> % Motion
Control Panel Panel

Add AKD Drive
Add Standard I/0 Coupler
Add Device...

Scan Devices

Enable Online Config Mode

Properties
A il gl At it Al

2. The Discovered Devices and Modules dialog box appears after a successful scan.
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3. Click the Modify button to open the expanded view. Note that there are two modules
(Module_1 and Module_2) under Device_1 in Available, but there is only one physical module.

=== Discovered Devices and Modules @

Physical to Project Device Associations

Available

Physical Devices and Modules

Project Devices and Modules

Project Devices and Modules

4 [ 750-354 New Device 4 [ Device 1
LB 750-5xx / 750-15xx (8b out) New Device LB Module_1
B Module 2

Selected Device Details

Product Name
Vendor ID

Revision Number

Device Description

@ Use drag-and-drop to define Associated Configurations.

4. To associate the project device and module to the physical device and module:
1. Drag-and-drop Device_1 from Available to the physical device (750-354).
=

= Discovered Devices and Modules

Physical to Project Device Assocations Availzble

Physical Devices and Modules
4 [ 750354
1B 750-50c/ 750-150« (b out)

Project Devices and Modules Project Devices and Modules
Create New Con
Create New Cor 18 Module 1

£ Module 2

== Discovered Devices and Modules ===

Physical o Project Device Associations Avalable

Physical Devices and Modules
o [§ 750354
LB 750-5¢/ 75015 (4 out)

Project Devices and Modules Project Devices and Modules

Device_1 a [ Bevice 1

Create New Configuration JE Module 1 '
B Module 2 '
I
IC | =
Product Name
Vendor ID
Revision Number
Device Description
I
I

€ Use drag-and-drop to define Associated Configurations.

|
2. Drag-and-drop Module_1 from Available to the physical module (750-5xx).

=~ Discovered Devices and Modules ==

Physical to Project Device Associations

Available
Physical Devices and Modules Project Devices and Modules Project Devices and Modules
a [} 750-354 Device 1 a4 [ Device 1
LB 750-S0c/ 75015 (4b out) Create N '
& Module 2 '
~= Discovered Devices and Modules ==

Physical to Project Device Associations Avaiable

Physical Devices and Modules Project Devices and Modules

4[5 750-354 Device 1 4 [ Devicel
LB 7505/ 750-15%« (4b out) Meodule 1 & Module 2 '

Project Devices and Modules

Q[ selected Device petais

Product Name
Vendor ID
Revision Number
Device Description

I

I

@) Use drag-and-drop to define Associated Configurations.

NOTE

Module_2 cannot be associated with a physical module. This is because there are no

compatible Physical modules available. Module_2 and any of its user configuration
settings will be lost when the OKis clicked.

5. Click OK to confirm the modified configuration. Module_2 is automatically deleted.
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The KAS IDEcreates the EtherCAT node for the device and modules in the Project Explorer to match
the physical device and modules. Module_2 is no longer available.

Project Explorer 5 X
MName Type
4 g System Sinope
a . Controller [10.50.67 44] PDMM or PCMM
> W3 PLC
> 3 Motion
& Control Panel Panel
@+ PDMM Onboard /O
4 == EtherCAT
a [B Devicel 750-354
JB Module 1 750-50¢ / 750-15x%x (4b out)
W References
gl b s Al ol Al . e st
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6.4.8 Overview: Create Programs

Once the project has been created and the EtherCAT devices have been defined, the program may

be created.

* TIP

The KAS IDE has several program languages you may select from.

« Sequential Function Chart (SFC)
« Function Block Diagram (FBD)

o Free Form Ladder Diagram (FFLD)

o Structure Text (ST) and Instruction List (IL)

1. Right-click on the Programs item in the project tree and select the language you wish to use.

Project Explorer 8 %
Project View
Mame Type
4 E@ System Sinope
4 W@ Controller PDMM or PCMM
4 K6 PLC New Program *
A [§ Programs Cycle
[: Subprogra| Import
“§ Defines
4 3 Motion
K Profiles
% PipeNetwork

2. Name the program.

MyFED

[ ok |[ concal |

B, Mews program @

3. Click Ok to create the program and open the language-specific editor.

Project Explorer & x | MyFBD |
Project View
Name Type ::::::::::::::::|‘;|
4 g System Sinope E ................ e
4 R Controller PDMM or PCMM
4 I3 PLC T f - - o
a 9 Programs .: ................
@Main SFC I
M Actons ST =
& MyFBD EED =
£ Subprograms T
“§ Defines By
4 g3 Motion i ................
¥ Profiles i ................
% PipeNetwork s
.
Q T -
gzl |« P

KAS IDE User Guide |

Project Explorer | Dictionary | Libraries |

The empty program is ready for you to add functions and function blocks. Other information you may
need to complete your program includes:

« Overview: Create Variables
« Overview: Create and/or Call Functions & Function Blocks
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« Overview: Using Constants
« Overview: Map Input & Output to Variables

For more in-depth information on the programming languages, see Create Programs in the KAS IDE
Reference section.

6.4.8.1 Overview: Create Variables
Variables may be created in either of two ways:

« Fromthe Variables tab of the Dictionary. Clicking Add Variable opens the Create Variable

dialog box.
Dictionary & x
D Track Selection
Variables | enums | it Fiels | Create Variable @
T Name | Type | Dim. | kv | \#
B 1 Glob=l "°='°= Narne: |MasterAbsPDs oK, |
bPowg ndo F.
bRun Redo Fi .
Profilg— - ‘ THEE |LREAL =] Cancel
PipeN variable . =
H Reta Rename variables [~ Read Onky  Dim.: :
[ Actiq Edit variables as text
% maiF" Browse variable [ INOUT
m Myl S O E—
o lis PG Add strucure Initvalue: [CREAL#I]
cmdid | Rename structure
MAST| | copy _
CNV1 Jasts User Group: | ﬂ
AXIS
PipeA| Delete Tag; |
[ Prof{f | Find a
Open UDFB Description: |
Plug on channel ...
Unplug all channels [ External
Vafiablé Ip mapping r Syb.
PR Print Dictionary... >

| Project Explorer | Dictionary | Libraries |

« Fromthe program Editor. Below we see examples of the FBD (click on the Variable button) and
FFLD (double-click on the in or out pins of the function) Editors. Enter a name and click OK to
open a dialog box that allows you to define the variable.

MyFBD ‘ MyFFLD* ‘

=

4

4

4

= H )

= ) L MC_Power 3
-

fi Variables: (all) | —Enable Status =l 4

B bP 4

E P s Busy | [@ varicbles (al) b

L p

#--@ PipeNetwark . & bPower b

&0 Profiles | —|Enable Positive Error — B bRun :

| [—Enable Negative ErroriD — 4

4

Yariables: (all) hd — BufferMode 4

It g I
[ b?';ﬁl;;‘f'ab‘es only ariahles: (all) A :
[ Hide FBinstances M [ Local variables only

L [~ Hide FB instances <

4

@ FPT P PO Y oy FUP O VOV S O VY Y S WY FVU VY TP Uy Y B WY ‘A‘=
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6.4.8.2 Overview: Create and/or Call Functions & Function Blocks
To call a function or function block:

1. Draganitem from the Libraries into a program

Libraries 8 x ‘
Function Blocks ‘ Controls | Properties |
Name Descriptic * i
» (Al E] -
> (Project) 5 E I 4
> Field Bus P
> Kolimorgen UDFBs A ,’
: Motion/Common 5 " L
4 Motion/PLCopen p <
4 Control y :
M MC_Clearfaults  Clgar Driy 4
B MC_CreateAxis Lreatea P
2 MC_EStop < Emergenc :
m MCnitAxis Initialize P
&3 MC_Power Power sta
) MC_ResetError / Reset axis 1
&3 MC_Stop . : 4 Controllet o
< \, e 0] | » | W :
Project Explorer | Dictionary ‘ Libraries | 1

2. Name the new instance of the function or function block

See Call Functions or Function Blocks for more in-depth information.

To create a function or function block:

1. Declare the function or function block by right-clicking on Subprograms in the Project Tree.

Project Explorer & X
Project View
Name Type
4 i@ System Sinope
4 W@ Controller PDMM or PCMM
4 3 PIC
4 [0 Programs
@ Main SFC
@ Actions ST
@ MyFBD FBD
[® MyFFLD New Function *
1% Subprograms New UDFR *
§ D_efmes Import
4 I3 Motion
Kl Profiles
% PipeNetwork
Project Explorer ‘ Dictionary ‘ Libraries |

2. Name the function or function block
3. Define the inputs and outputs, and any private variables
4. Callthe new function or function block

See Create Functions and Function Blocks for more in-depth information.

See Also: Differences Between Functions and Function Blocks
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6.4.8.3 Overview: Using Constants

Constants, or Defines, exist at Internal, Global, and a Local level.

Internal Defines Allthe projects present on your machine
Global Defines  All the programs within your project. These are user-defined.
Local definitions Only the current program currently open

How to define constants

1. Double click on the Defines item in the Project Tree.

Project View
Mame Type
= g System Sinope
= . Controller [10.50.67.44] PD
= I3 PLC
é I Programs
= [® Main SFC

[ Machinelogic 5FC

=R 51 Subprograms
| MyFED FED
o MyUFBD FED

= I Motion

2. Use the text editor to create the defines using the following syntax.

I #define Identifier (* comments *)

See Use the Defines List for more in-depth information.

6.4.8.4 Overview: Map Input & Output to Variables

I/0 from the EtherCAT motion bus or the controller is easily mapped to PLC variables through the
Project Explorer. The exact process will vary slightly depending on the device.

1. Expand the Controller, and EtherCAT nodes in the Project tree.
2. Double-click on the device or I/O slice entry.
3. Map the variables in any of three ways:
« Drag anddrop variables from the Dictionary.
« Use the PLC Variable Creation Wizard for Kollmorgen devices.
« Directly map/unmap the inputs and outputs using the PLC Variable Selector.

See Map Input and Output to Variables for more in-depth information.
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6.4.9 Adding Motion
There are two ways to create motion, depending on the motion engine:

« For Pipe Network, refer to Design Motion with Pipe Network
« For PLCopen, refer to Design Motion with PLCopen Axis
« If you are not sure which engine to use, refer to Pipe Network or PLCopen

For high-level discussions about motion, refer to the sections within Motion Concepts.

6.4.9.1 Design Motion with Pipe Network
The contents of this section detail how to create and modify a Pipe Network.

6.4.9.1.1 Create the Pipe Network
To create the Pipe Network, do as follows:

1. Inthe Project Explorer, double-click the PipeNetwork button to open the graphical Pipe
Network Editor

Project Explorer

Project View

Name Type
= g System Sinope
= i Controller [127.0.0.1] AKC
= I3 PLC
§ Programs
&1 Subprograms
“§ Defines
= E=3 Motion
%] Profiles
£ PipeNetwork
Contral Panel Panel k
o ==& EtherCAT

Figure 5-5: Pipe Network - Open Editor

NOTE

If you have created a project from a template (for instance the standard two-axis template)
there is already a Pipe Network in the editor.

2. Toadd a new Pipe Block, right-click on the editor's background and select the Add Pipeblock
command in the menu
3. Choose in the drop-down menu the type of Pipe Block you want to add

V)

HMASTER:

MASTER

AXIS1

GEARZ

AXIS2

SAMPLER
Add Comment k MASTER.
PMP
GEAR.
+ + PHASER.
DERIVATOR.
INTEGRATOR
TRIGGER
ADDER.
CAM
SYNCHROMNIZER
COMPARATOR
DELAY
CONVERTOR.
AXIS
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Figure 5-6: Pipe Network - Add Pipeblock

4. Tolink the newly created Pipe Block, move the arrow to the corresponding Pipe Block with a
drag-and-drop operation

HMASTER:

MASTER

GEAR

Figure 5-7: Pipe Network - Create a Link

How to delete a Pipe Block?
There are two methods.

« Right-click on the Pipe Block and select the Delete command in the contextual menu.
« Select the Pipe Block by clicking on it and then press the Delete key.

How to change a link?

1. Select the link so that it becomes Red

HMASTER:

MASTER

Figure 5-8: Pipe Network - Edit a Link
You can either:

« Right-click and select the Delete command if you want to remove the link

HMASTER:

MASTER

Figure 5-9: Pipe Network - Delete a Link
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« Move the arrow to another Pipe Block with a drag-and-drop operation

V)

HMASTER:

MASTER GEARL

GEARZ

GEAR ARIS

Figure 5-10: Pipe Network - Move a Link
See also 80.3: Application Notes for application examples

6.4.9.1.2 Edit Properties of Pipe Blocks

Initial values for Pipe Network blocks are entered in the parameter screen for each block. To get to

the parameter screen, right-click on a Pipe Block and select the Properties command in the
contextual menu.

« Right-click on the Pipe Block and select the Properties command in the menu

Properties Alt+Return
.| Delete Del
Cut Ctrl+X
Copy Ctrl+C

Plug on channel...

Unplug all channels

TV XIS

Figure 5-11: Pipe Network - Pipe Block Properties
« The Properties window can also be opened by selecting the block and pressing Alt+Enter.

You can change the name (or even the type of Pipe Block) in the General tab.
The Parameters tab gives access to properties related to the type of Pipe Block.

See example

In this example, the selected name “AngleAdvance” would be used in the PLC application program
for this Pipe Network block.

L1 PHASER : AngleAdvance

General | Parameters

Name: |AngIeAdvance

Type |PHASER v

6.4.9.1.3 Map the Axis to the Drive
To link the axis to an EtherCAT drive, you have to do the mapping as described in Mapped to Axis.
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| Devices | Cycle Time | XML Configuration File |

! EtherCAT Devices
[] show only drives
# | Name Model HW Information Mapped to Axis  Simulated  PDO Selection
1 AKD_L AKD-B00307 Notpresent ___{({sl0l) B
2 AKD_2 AKD-BO0307 Mot present ] ]
3 Coupler_1 AKT-ECT-000-000 Mot present

Figure 5-12: Pipe Network - Mapping Axis to Drive

6.4.9.1.4 Add Comments to Pipe Network
To add a comment:

1. Right-click on the Pipe Network editor's background and select the Add Comment command in

the menu
2. Right-click on the comment opens the contextual menu to let you edit (Properties command)

or delete the comment

Axis 1 - Linear| Axis 1 -Linear

Figure 5-13: Pipe Network comments: editing, and deselected.
Click and drag the gray bar to move the comment.

6.4.9.1.5 Setthe Axis Block Position Units
You can set up the position units in the parameter screen of the Axis block.

B AXIS: AXIST *
General Parameters

Position Unit Degrees {motor shaft) w

User Units per Revolution 360.0

Unit Label deg

Travel Speed |1000.0 |
Acceleration |10000.0 |
Decleration |10000.0 |
Mode Modulo ~
Rollover Position |350.0 |

Cancel

Figure 5-14: Setting Axis Units
Some guidelines for suitable settings are given below:

« The user unit is adapted for the machine
« The user unit should be meaningful for the user
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« The same user unit should be used for all related axes, for simplicity
« The user unit should refer to the position of the final moving object, instead of any
intermediate part (e.g. the belt position rather than the position of the axis shaft)

Speed is defined in User Units for position / second, e.g. cm/s

Acceleration in User Units for position / second2, e.g. cm/s2

/

Final moving object

200 mm
Figure 5-15: Setting the Units - Example

In the example above, the belt flaps are about 60 degrees away from each other on the wheel, so 6
flaps would pass on a rotation of the axis. This would correspond to 1200mm/revolution. Because the
diagram specifies millimeters, one should select “Custom” from the Position Unit drop down box,
enter “1200.0” into the User Units Per Revolution text box, and “mm” box into the Unit label text
box.

6.4.9.1.6 Show Pipe Network and Profiles-Generated Code

You can access the code equivalent to the graphical representation with the contextual menu of the
Pipe Network item in the Project Explorer as follows:

Project Explorer a x
m‘ GERRZ := MLBlkCreate( 'GEARZ', 'GELR' );
MLGearInit( GEARZ, 1.0, 0.0, false, 0.0, false, 0.0, false );
Name Type o]
= i@ System Sinope CNV2 := MLBlkCreate( 'CNV2', 'CONVERTOR' );
= I Controller Panel Controller MLCMVInit( CNVZ, 1 ):
ER s Ll
¥ Programs AXIS2 := MLAxisCreate( 'AXIS2', 'MSBusDriver', 0 ):
[ Subprograms MLAxisInit( AXIS2, 360.0, = SHL (1,20}, 1000.0, 10000.0, 1000
“§ Defines
= g3 Motion PipeRXIS1 := MLPipeCreate( 'Pi] (15 )i

7 Profles Show compiled code MLFipeiddBlock( PipeAXIS1, MASTER )
B ControlParel  Panel | &

3EmFErCAT | Wy

Figure 5-16: Display Source Code of the Pipe Network

The KASIDE provides a set of Functions and function blocks for each of the Pipe Blocks. These
function blocks allow the logic part of the application to control and interact with the motion engine.

6.4.9.1.7 Pipe Network Functions for the PLC

After creating the Pipe Network, the complete project has to be compiled before you can use the
Pipe Network in your PLC Programs. Compiling creates a list of Functions that can be used in the PLC
Program. These Functions simplify programming by combining the same function block for all axesin
the Pipe Network:

Pipe Network Function Function Blocks included (for 2 axis system)

MLPN_ACTIVATE : MLPipeAct( PipeAXIS1 ),
MLPipeAct( PipeAXIS2 );
MLPN_CONNECT : MLCNVConnect( CNV1, AXIS1);
MLCNVConnect( CNV2, AXIS2);
MLPN_POWER_ON : MLAXxisPower( AXIS1 );
MLAXxisPower( AXIS2 );
MLPN_POWER_OFF: MLAXxisPowerOFF( AXIS1 );
MLAXxisPowerOFF( AXIS2 );
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Pipe Network Function Function Blocks included (for 2 axis system)
MLPN_DEACTIVATE : MLPipeDeact( PipeAXIS1);

MLPipeDeact( PipeAXIS2 ),
For more details on all constant definitions related to Pipe Network, Use the Defines List
* TIP

To see how these functions are used, open a project, go to the Project Explorer, right-click on
PipeNetwork and select the Show compiled Code command

6.4.9.1.8 Initialize and Start up a Pipe Network
See Motion State Machine

The Motion State Machine is driven by the IEC 61131-3 application with the help of dedicated
function blocks.

Not initialized

Error
Init

Reset
Stopped Error
Error

Start Stop Error

Running
Figure 5-17: Motion State Machine

Each arrow represents a transition from one State to another one.

To start-up a Pipe Network in your IEC 61131-3 application program, you have to perform the
following steps with their respective functions:

Step ML function Description

blocks

Motion Init ~ MLMotionInit Initialization of the Motion is done with this dedicated function
Set the Motion engine update rate. Wait for acknowledgement:
MLMotionStatus() = MLSTATUS_INITIALISED to continue
program operation

Create Cam Profiles(MLPR_ Create Cam Profiles from cam files
Profiles CREATE_
PROFILES);
Create Pipe  PipeNetwork
Network (MLPN_CREATE_
OBJECTS);

Motion Start MLMotionStart  Starts the motion engine, motion bus driver, and initializes
EtherCAT network to operational mode, then waits for

acknowledgement:
MLMotionStatus() = MLSTATUS_RUNNING to continue program
operation
Power on all PipeNetwork
axes (MLPN_POWER_
ON);
Activate the  PipeNetwork
pipes (MLPN_
ACTIVATE);
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Step ML function Description

blocks
Connect the  PipeNetwork For example: in the following Pipe Network this function
axes to the (MLPN_ connects the Converter blocks (CNV1, CNV2 and CNV3) to the
pipes CONNECT); Axis blocks

4

HASTER

MASTER

ARISL

GEARZ

ARISE

GEARS ARISS

6.4.9.1.9 How the Pipe Network interacts with PLC programs

Each Pipe Block is supported by several ML function blocks in the function block Library. As soon as
you add a Pipe Block, it is included as well in the Variable Editor.

« Add the FB into your program (see procedure here)
« Select the variable to update

| Fistievel | actions | Pt | m | Po | motes |

@& sTjIL O FED () FFLD

Printf('Foweroff', O, O, O, 0O);

/¢ Power off all axes
PipeNetwork (MLPN_POWER_OFF) ;
hlLedStatus[1] := FALSIE;

// desactivate Pipes
PipeNetwork (MLPN DEACTIVATE) ;
MLixisibs | PONRSPIERd), Fosition|*LEEAL®] |

o Press CTRL+SPACE to open the Variable Editor
« Expand the PipeNetwork node and select the name of the Pipe Block in the list
(all the Pipe Blocks created in the Pipe Network are listed)
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| Fistievel | actions | PL [ n [ po [ hotes |

@& s1jIL O FED ) FFLD

Printf('Poweroff', O, O, 0O, O

/¢ Power off all axes
PipeNetwork (MLFN_POWER_OFF) ;
hlLedStatus[1] := FALLZE:

/¢ desactivate Pipes
PipeNetwork (MLFN DEACTIVATE! :

HLAxisliba | FipeMetwork. by_24xIS v M ELL™] )

#2 bledStatus] | ~
#2 bMasterdbs
#2 bMasterRel
- #3 EtherCAT
#2 MachineSpeed
#2 MachineState
#2 MastertbsPos
#2 MasterDeltaPos
-l Mewhar
= #3 PipeMetwark
= cmdlD
1= MASTER
Tl Cakd
1= GE&RT
I CHW1
T A5
1= GE&RZ
I CNW2
I AxI52
=
1i= Pipets]51
1i= Pipedxl52

RN

Then your ST instruction is updated

/¢ desactivate Pipes
PipeNetwork (MLPFN DEACTIVATE);
IS RN N i pelletwork., My

NOTE

When you add a new Block in the Pipe Network, you first need to compile your project to
make the block visible in the list of items.

Position(*LREAL*) |

o Click the \/ icon to update your code
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6.4.9.2 Design Motion with PLCopen Axis

This section explains how to modify an existing PLCopen Axis, and how to create a new one.

6.4.9.2.1 Create PLCopen Axis
To create a new PLCopen axis, follow these steps:

1. Inthe Project Explorer, right-click on the Axes folder under PLCopen and select the New Axis
command in the menu

2. Give the new axis a name the Create PLCopen Axis dialog.

B Create PLCopen Axis *

MName:

[Myaxis1

care

3. Fillin the axis properties by right-clicking on the new axis. See Modify PLCopen Axis for details.
Compile the project to generate the code for the PLCopen axis reference(s).

Each axis will show in the variable type PLCopenCode, which is used by the PLCopen Global
variable.

Dictionary

Controller:PLC ~ ~ [ Track selection

Varisbles | Enums | BitFields |

T MName | Type /| Dirn.
i@ Global variables

CloseButton BOOL
EStopButton BOOL
OpenButton BOOL

Ready BOOL
ResetButton BOOL
StartMove BOOL
ActPos1 LREAL
ActPos2 LREAL
PLCopen PLCopenCode
Profiles Pri MesCode

1 Retain variables

[ FaulthMonitor

[ Main

[#] MCFB_AKDFaultLookup
[ MCFB_AKDFault_v3

[ MCFB_Jog
[ PLCopenCode

actualState DINT

cmdlD) DINT

My Axis1_ref lib:AXIS_REF
[+ Proftescade

% EtherCATCode

5. The PLCopen.XXXXXX_ref (MyAxis1 in the example below) is an instance of an that can be used
in your PLC programs.
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IF bMotionEngineStarted THEHN / en motion engine is running, mon
Inst_MC ReadActPos( TRUE,
[ MotionE ngineStatus ~

=
| pen.

[ [PLCopen Mykxis_ref 0K
[ .

[

[

[

[

[

[

[

[

[

bt ariahles (a0 =

IF bMotionEngineStarted THEN [/ lkerr=MOCION Srmgens is I
Inst MC ReadhctPos( TEUE,( PLCopen.Mylxisl ref );

* TIP

The PLCopen axis Name and Number in the PLCopen Axis Data dialog, are automatically applied to
the PLCopen instance under Global variables in the Dictionary when the project is compiled.
6.4.9.2.2 Modify PLCopen Axis
A PLCopen axis can be modified by using the PLCopen Axis Data dialog. To display this dialog you can:

« Double-click on a PLCopen axis in the Project Explorer

« Right-click the PLCopen axis in the project manager and select Properties in the menu as
shown below

Project View
MName Type
v g System Sinope
v @ Controller [10.30.67.76] PDMM or PCMM
K3 PLC
L = Motion
) Profiles
~ [§ PLCopen PLCopen
v Axes
&1 PLCOpenAsist \Mﬂ
&3l PLCOpenAxis2 lietete
i Axes Groups
@+ PDMM Onboard I/0
== EtherCAT
0 References

Figure 5-18: PLCopen Axis Context Menu
The PLCopen Axis Data dialog is displayed as follows:

B PLCopen Axis Data *

Axis

Mame: |PLCOpenAxis 1 Type: |Servo ~

Servo Axis

Axis Data Axis Limits

Position Unit: | Degree {motor shaft) w
User Units: | 360.0 deg / revolution
Update Rate: | 250 usec w
Rollover Position: I:I deg
Cancel

Figure 5-19: PLCopen Axis Data Dialog

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide |

Kollmorgen | kdn.kollmorgen.com | December 2020 153




KAS IDE User Guide |

6.4.9.2.2.1 About Axis Name and Number

The PLCopen Axis Name and Number in the PLCopen Axis Data dialog, are automatically applied to
the PLCopen instance of an AXIS_REF structure under Global variables in the Dictionary when the
project is compiled.

Dictionary

Controller:PLC ~ ~ [ Track selection

Varisbles | Enums | BitFields |

T MName | Type /| Dirn.
= W@ Global variables

CloseButton BOOL
EStopButton BOOL
OpenButton BOOL

Ready BOOL
ResetButton BOOL
StartMove BOOL
ActPos1 LREAL
ActPos2 LREAL
PLCopen PLCopenCode
Profiles Pri MesCode

1 Retain variables
[ FaulthMonitor
[ Main
[#] MCFB_AKDFaultLookup
[ MCFB_AKDFault_v3
[ MCFB_Jog
Bl [ PLCopenCode

actualState DINT
cmdin DINT
MyAxis1_ref lib:AXIS_REF

[+ Proftescade
% EtherCATCode

The PLCopen.XXXXXX_ref (MyAxis1 in the example below) instance can be used in your PLC
programs.

E IF bMotionEngineStarted THEN /
| Inst_MC ReadActPos( TRUE,

n motion engine is running, mon

[PLCopen Mytsis1_ref 0K

‘) MationE ngineStatus ~

bt ariahles (a0 =

IF bMotionEngineStarted THEN //eerr~MOCION Srmgsens 13 I
Inst MC ReadhctPos( TRUE,{ PLCopen.MyhAxisl ref j;
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6.4.9.2.2.2 Common Axis Parameters

Three types of axes are available: Servo, Digitizing and Virtual Servo. All types have common
parameters related to an axis.

Axis

MName: | PLCOpenAxis1 | Type:

Number:

Digitizing |
Virtual Servo

Figure 5-20: PLCopen Axis Parameters

Parameter Description

Name The user-defined name of the axis. The name can consist of 1-16 alphanumeric
characters. Spaces are not allowed in the name. The Axis Name identifies the axis
displayed in the Project Tree and in the Simulator.

Type A Seryo axis is closed loop: commands are sent to the axis and feedback is read
from the axis. After selecting this option you will need to define the Axis Data

Parameters and Axis Limits Parameters-

A Digitizing axis is read-only, open loop. Secondary feedback can be read by
reading the actual position of the axis assigned to the secondary feedback.
Digitizing axes can use extra feedback from the Drive or a third-party EtherCAT
feedback device. Selecting a third-party EtherCAT feedback device will require you
to enter EtherCAT Bus data (see Digitizing Axis Parameters) which will vary
depending upon your EtherCAT devices. Also see How To Create a Digitizing Axis
for specifics on different methods.

A Virtual Servois @ servo axis with no feedback or drive hardware. The feedback
for avirtual servo axis is automatically generated from the command position.
There is no limit to the number of virtual axes that may be used in an application.

Number The axis number (1-256) specifies the axis for PLCopen motion function blocks.
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6.4.9.2.2.3 Digitizing Axis Parameters

When creating a digitizing axis you must set the Common Axis Parameters (name and number), the
EtherCAT Bus parameters, and the Axis Data Parameters. The Digitizing axis type has some additional
parameters to define for third-party EtherCAT feedback devices.

TETTW - WTT FTTYPWS WY T WST T TETyT hd i
EtherCAT Bus
Device: |AKD2G_1 ~ | Address:
Feedback Settings
CoE Object: |Position actual value - Axis 1 w
CoE Object Index: (hex) 0x CoE Object Subindex: 0 =
Encoder Type: | Singleturn Absolute w

Single-turn position bit count: |2 =

_Aa adad . a4 4 A L AM Ak s a.a _Maaba

Figure 5-21: PLCopen Axis - Bus Parameters

The EtherCAT device parameters are:

Parameter Description

Device Select the device that will provide the digitizing axis feedback. The list is populated by
the devices defined in the EtherCAT section of the Project View.

~ 5= EtherCAT

v =& EtherCAT AKD2G_1 AKD2G Dual Asis SIL2
5 AKD_1 AKD Drive AKD_C_1 AKD-C String 1
% AKD_2 AKD Drive g AKD_N_1 AKD-N
G AKD2G_1 AKD2G Dual Axis SIL2 AKD_N_2 AKD-N

Address  The digitizing Address is the EtherCAT address of the device in the network. It is the 4-
digit node address of the servo drive on the bus. This address is required to assign a
digitizing axis to an EtherCAT node that already has a servo axis assignment. The
address for the EtherCAT slaves are defined as follows.

o first device: 1001
« second: 1002

« third: 1003
. etc
CoE Select the item that will be used to read the feedback.
Object
CoE The CoE object index of the feedback device. This is a hexadecimal value.
Object
Index
CoE The sub-index of the feedback device. This is a decimal value,
Object
Sub-Index
Encoder  Select Singleturn Absolute or Multiturn Absolute.
Type
Single-turn Typically 12, 16, 20, or 32-bits. A value of "0" indicates that rollover is not applicable.
position
bit count
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NOTE

AKD2G: Digitizing axes mapped to an AKD2G device are particularly easy to work with.
« The PDO 0x1A01 is automatically populated with available feedbacks.

PDO Content

0x1A01 Contents: Size
Index Subindex Object Name Size [bit]

OxB0E4 1 1st additional position act... 32

OxB0E4 2 2nd additional position ac... 32

« When afeedback object 0x60E4:1 to 0x60E4:2 is selected, the Encoder Resolution is
automatically set to 31 bits and the Feedback Units field is initialized to the 231 value.

« The Feedback Units text box is automatically adjusted to 2(Encoder Resolution) when the
Encoder Resolution is changed.

« Feedback units will be configured on the AKD2G device based on the resolution specified for
the digitizing axis. This is done using init commands during project compilation.

* TIP

For more information see Working With A Digitizing Axis in PLCopen.
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6.4.9.2.2.4 Axis Data Parameters

If a Servo axis is selected, two tabs are available: Axis Data and Axis Limits. If a Digitizing axis is
selected, only the Axis Data tab is available. By default, new axes will be defined using degrees as the
measurement unit.

Servo Axis

Axis Data Axis Limits
Position Unit: | Degree {motor shaft) w
User Units: | 360.0 deg / revolution

Update Rate: | 250 usec w

Rollover Position: I:I deg

Figure 5-22: Servo Axis - Axis Data

The Servo Axis - Axis Data parameters are:

Parameter Description

Position Unit This field sets the units (see UNIT Parameters) used by the drive axis.
When the axis is defined as an Akp2 g the controller applies the user units
value and label to the drive. These user units will be applied for both Op-
mode (running application) and Pre-Op mode (online config) when the
EtherCAT network is started up.

« Counts 16 bit

« Degree

» Radian

« Custom - Selecting Custom allows you to specify the User Units value.
User Units / The value used to define an axis position or distance for an axis. The default
Revolution values are:

Counts: 65,536 / revolution
Radian: 6.28318530717 (or 2m) / revolution
Degree: 360 / revolution

When the Unit is set to Custom you may enter your own value and units
name, suchas gradians, centimeters, or inches.
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Parameter Description

Update Rate The rate at which the axis's feedback is read and a new command position is
generated.

The choices are:

e 250 psec
« 500 psec
e« 1 msec
e« 2 msec
e« 4 msec
« 8 msec

This rate can be slower or equal to the EtherCAT Cvcle Time

The EtherCAT Cycle Time specifies the rate at which data is transferred
between the control and the drives. The axis Update Rate is the rate at
which the PLCopen code reads the feedback, runs its interpolation, and
generates a new command position. By allowing some axes to run at a
slower rate and staggering the updates on which these axes are
interpolated, more axes and/or quicker execution times can be achieved
since every axis does not have to be interpolated every update.

If you select an axis Update Rate which is faster than the EtherCAT Cycle
Time, the axis is set to run at the EtherCAT Cycle Time.

Rollover Position The value at which the axis position rollovers to zero. Rollover Position is
specified in User Units.
For example:

If the rollover position is 1000, the axis position counts up from 0 to 999
and then rollover back to 0. In the reverse direction, the axis position
counts down to 0 and then rollover to 999.

If Rollover Position is 0, no rollover occurs. Axis positions become negative
values when counting down below 0.

6.4.9.2.2.5 Axis Limits Parameters

Servo Axis

Axis Data Axis Limits

In Position Tolerance: 0 uu

Figure 5-23: Servo Axis - Axis Limits

The Servo Axis - Axis Limits parameters are:

Parameter Description

In Position The maximum distance between the axis's actual position and its commanded endpoint
Tolerance for the axis to be considered “in position”. The In-Position Tolerance is specified in User
Units.
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6.4.9.2.3 Create PLCopen Axes Groups

If your project utilizes coordinated motion and/or robotic transformations, you will need to create
one or more Axes Groups from within the Project Explorer.

Axes Groups are collections of related axes defined by the data type AXIS_GROUP_REF, typically used
by coordinated motion and function blocks such as MC_SetKinTra. Right-click on this section to create
anew Axes Group. Groups are populated by dragging an existing axis from the above section into
the group.

~ [§ PLCopen PLCopen
v Axes
o3 PLCOpenAxist AL COpen Axis
o3 PLCOpendxis2 F Open Axis

o PLCOpenAxis3 PLI  len Axis
o3 PLCOpendxisd PL'  en Axis
w [ Axes Groups

v By Aml pen Axes Group

#% PLCOpenfuis1] ouped Axis

#% PLCOpenfxis? Grouped Axis
Wy Arm2 PLCOpen Axes Group

#% PLCOpenfuxis3 Grouped Axis

#% PLCOpenfxisd Grouped Axis

Axes Groups are easily modified by dragging the axes the axes between or within groups. Right-
clicking on a group lets you Rename or Delete the group.

See Also:
o MC_KIN_REF Structure

o MC_SetKinTra
« What are Axes Groups?
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6.4.9.2.4 Initialize and Start PLCopen
See Motion State Machine

The Motion State Machine is driven by the IEC 61131-3 application with the help of dedicated
function blocks.

Not initialized
Error

Init

Reset
Stopped Error
Error

Start Stop Error

Running

Figure 5-24: Motion State Machine

Each arrow represents a transition from one State to another one.

To start the PLCopen engine in your IEC 61131-3 application program, you have to perform the
following steps with their respective functions:

Step Function Calls Description

Motion Init MLMotionInit  Injtialization of the Motion is done with this dedicated function
Set the Motion engine update rate. Wait for acknowledgement:
MLMotionStatus() = MLSTATUS_INITIALISED to continue
program operation

Create Cam Profiles(MLPR_ Create Cam Profiles from cam files
Profiles CREATE_
PROFILES);
Create/Initialize PLCopen (0); Create and initialize PLCopen axes from the PLCOpenCode
PLCopen Axes attached to the PLCopen node in the Project tree. To view the

PLCOpenCode, right click on the PLCopen node and select Show
Compiled Code.

Motion Start MLMotionStart Starts the motion engine, motion bus driver, and initializes
EtherCAT network to operational mode, then waits for
acknowledgement:

MLMotionStatus() = MLSTATUS_RUNNING to continue program
operation

6.4.9.3 Design Coordinated Motion

This section discusses how to create a coordinated motion application, including adding coordinated
motion to existing applications.

For more information on Coordinate Motion an the associated functions and function blocks see:

« Coordinated Motion in the Advanced Topics section
« Coordinated Motion Function Blocks

6.4.9.3.1 Create a Linear or Circular Coordinated Motion Application
A Coordinated Motion application can be created in one of two ways:

« Use a Coordinated Motion template to create a new application. Two Coordinated Motion
templates are currently available.
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« The first template controls two PLCopen axes in coordinated motion.
« The second template controls two PLCopen axes in coordinated motion plus a third
independent Pipe Network axis.

« Modify an existing application to included coordinated motion functions. When modifying an
existing application, axes need to be grouped to define the axes that will be active when
performing coordinated motion on that group. More information about Axes Groups can be
found in the section What are Axes Groups?.

NOTE

Coordinated motion can only be performed with PLCopen axes. Pipe Network axes do not support
this feature, although Pipe Network axes can be moved independently from coordinated motion
groups. Any synchronization between coordinated motion and Pipe Network axes must be
performed by the PLC application.

Related axes are "grouped" in an axes group. Coordinated motion is then performed on an axes
group. For more information see What are Axes Groups?.

* TIP

There are two vital concepts to remember when making interpolated motion.
« Interpolated motion requires creating a motion group that results in a second group
coordinate system.
« Group coordinate system positions are only affected by group motion, and non-group
coordinate system positions are only affected by non-group motion.

Group motion commands Non-Group motion commands

4 Coordinated Motion i 4 Motion/PLCopen
Group control > Control
> Info > 1O
4 Motion Info
3 MC_AxisSetDefaults 4 PLCopenMotion
&3 MC_GrpHalt i N3 MC_AddSuperhxis
3 MC_GrpSetOverride &3 MC_Halt a
3 MC_MoveCirchAbs ; 03 MC_MoveAbsolute |
03 MC_MoveCircRel 3 MC_MoveAdditive
I3 MC_MoveDirAbs &3 MC_MoveRelative
&3 MC_MoveDirRel I3 MC_MoveSuperimp 4
03 MC_MovelinAbs 03 MC_MoveVelocity
o3 MC_ Mo\reLlnReI M3 MC_RemSuperfxis
~ Dt 3 MC_SetOverride
rofi i et

NOTE

Typically axes that become part of a motion group are first homed using non -group function blocks
to establish a home or starting position for the group motion.

Typically, the following set of function blocks should be called before executing coordinated motion.

1. Call MLMotionInit (BasePeriod) to initialize the motion engine. Base period is specified in
microseconds.

MLMotionInit (1000.0) ; // 1000 pSec -> 1 mSec

2. CallMC_CreateAxesGrp (Enable, GroupName, UpdateRate, MaxNumberOfAxes,
AxesGroupRef) to create a Coordinated Motion Axes Group

NOTE

MC_CreateAxesGrp needs to be called between MLMotionInit() and MLMotionStart().

Inst MC CreateAxesGrp (TRUE, 'GROUP1l', 6, 2, Groupl ref);
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In the example above, the axes group name is 'GROUP1', the update rate is 1 mSec (specified
by '6') and the maximum number of axes that can be added to the groupis 2. The group
reference variable 'Group1_ref' will be used in future coordinated motion function block calls
to reference this newly created group.

Call MC_InitAxesGrp (Enable, AxesGroup, VelLimit, AccLimit, DecLimit, JerkLimit) to initialize
the path limits for velocity, acceleration, deceleration, and jerk.

I Inst MC InitAxesGrp (TRUE, Groupl ref, 100.0, 300.0, 300.0, 1000.0);

In the example above, the kinematic limits for axes group 'Group1_ref' will be set. The velocity
limit will be set to 100.0 user units/second, acceleration and deceleration limits will be set to
300.0 user units/second2 and jerk will be set to 1000.0 user units per second3 (Jerk will be
supported in a future release).

Call MC_CreatePLCAXxis (AxisName, BusInterface, BusAddress, AxisNumber, AxisType,
UserUnits, FeedbackUnits, Rollover, UpdateRate) to create a Coordinated Motion Axis. This
function needs to be called for each Coordinated Motion Axis wanted in the application.

NOTE

MC_CreatePLCAXxis needs to be called between MLMotionInit() and MLMotionStart().

Inst MC CreateAxis (TRUE, 'CoordAxisl', 'EtherCATDriver',6 1001,
CoordAxisl AxisNum, 0, 360, 1048576, 0, 6);
Inst MC CreateAxis (TRUE, 'CoordAxis2', 'EtherCATDriver',6 1002,
CoordAxis2 AxisNum, 0, 360, 1048576, 0, 6);

In the example above:

» Two axes are created and are named 'CoordAxis1' and 'CoordAxis2'.

« The bus interface for both is 'Ether CATDriver".

« The address of the drive on the busis 1001 and 1002.

« The axis numbers are set with variables CoordAxis1_AxisNum and CoordAxis2_AxisNum
which is set to an integer value between 1 and 256. Each axis number is unique.

« The axis type for both, '0', indicates a servo axis.

« The user units are 360, which is the 'user unit' portion of the 'user unit/feedback'’ ratio.

» The feedback units are 1048576, which is the 'feedback’ portion of the 'user
unit/feedback’ ratio.

« The rollover position for both, '0' indicates no rollover.

« The update rate for both, '6', indicates a 1mSec update rate.

Call MLMotionStart () to start the Motion and the motion bus driver. This also initializes the
EtherCAT network to operational mode.

I MLMotionStart () ;

. Call MC_AddAxisToGrp (Execute, AxesGroup, Axis, IdentInGroup) for each axis to be added to
the group.

Inst MC AddAxisToGrp (TRUE, Groupl ref, CoordAxisl ref, 0);
Inst MC AddAxisToGrp (TRUE, Groupl ref, CoordAxis2 ref, 1);

In the example above, we are adding two axes, CoordAxis1 and CoordAxis2, to the group
referenced by 'Group1_ref'. The axes are stored in the IdentInGroup positions 0 and 1. Note
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that when the group was created, it was specified that no more than 2 axes will be part of this
group. Therefore, valid IdentInGroup locations are 0 and 1.

7. CallMC_Power (Enable, Axis, EnablePositive, EnableNegative, BufferMode) for each
Coordinated Motion Axis to enable the drive and close the servo loop.

Inst MC Powerl (TRUE, CoordAxisl ref, TRUE, TRUE, O0);
Inst MC Power2 (TRUE, CoordAxis2 ref, TRUE, TRUE, O0);

In the example above, drives CoordAxis1_ref and CoordAxis2_ref will be enabled and the
position loop will be closed. Note that parameters 'TRUE, TRUE, 0' are place holders for future
use and are not currently used.

8. Call MC_GrpEnable (Execute, AxesGroup) to change the state of the Coordinated Motion Axis
Group from GroupDisabled to GroupStandby and allow motion to be performed on the group.

I Inst MC GrpEnable (TRUE, Groupl ref);

In the example above, 'Group1_ref' state will be changed from GroupDisabled to
GroupStandby. The group must be in GroupStandby in order to perform motion.

9. For the examples that follow, we want to set the current location of the axes in the group to 0,
0. This can be done by calling MC_GrpSetPos (Execute, AxesGroup, Position[], Relative,
CoordSystem, BufferMode)

PosAbs[1]:= 0;

PosAbs[2]:= 0;

Inst MC GrpSetPos (TRUE, Groupl ref, PosAbs, 0, MC COORDINATE SYSTEM
ACS, 0);

In the example above, the axis positions of 'Group1_ref' will be set to 0, 0. 'PosAbs' specifies
the position for each axis in the group. 'Relative’ input, '0', uses 'PosAbs' to set the absolute
position. The coordinate system is set to ACS . The buffer mode, '0', is a placeholder for future
use and is not currently used.

NOTE

No motion will be performed when this function block is executed.

10. Optional: To Add more axes to the group, modify the above code in the following way:

« InStep 2: Update the MaxNumberOfAxes input argument so that the group can handle
the desired number of axes.

« InStep 4: Create the additional axes that will added to the group.

« InStep 6: Add the additional axes to the group.

« InStep 7: Power on the additional axes.

« InStep 9: You will need to increase the size of the PosAbs array so it matches the
number you used in step 2, and set the position of the additional axes to zero.

After the above function calls have been made, we can start coordinated motion moves.
Performing a Linear Move

Performing a Circular Move

6.4.9.3.1.1 What are Axes Groups?

Related axes are grouped in an Axes Group to support interpolation. Axes Groups are accessed via
the type AXES_GROUP_REF. The following image shows the relationships between the different CSs
and groups.
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Figure 5-25: Overview of AxesGroup

The Axes Group, shown in blue above, provides the interface to the user of the group of axes. To
access the relevant coordinate system, the relevant function blocks have an input Coordinate System
which supports the three levels ACS, MCS, and PCS.

Parameters in the AxesGroupRef can include remaining time and remaining distance before target
position (or velocity or equal) is reached.

6.4.9.3.1.2 Performing a Linear Move

Linear moves can be programmed using absolute or relative positions using the following function
blocks:

« MC_MovelinAbs which commands interpolated linear movement on an axes group to the
specified absolute positions.

o MC_MovelinRel which commands interpolated linear movement on an axes group to the
specified relative positions.

Prior to performing any coordinated moves, some setup is needed (see "Create a Linear or Circular
Coordinated Motion Application" on page 574). Once these steps have been performed, alinear
move can be performed.

In the following examples, two linear moves will be performed. The first move is an absolute linear
move that goes from (0, 0) to (100, 200). The second move is a relative linear move that goes a
distance of (-75, 50) from the end of the first move.The BufferMode input is set to 'Buffered’,
meaning this move will wait for the first move to complete before it begins executing.

« To Perform an Absolute Linear Move

Call MC_MovelLinAbs (Execute, AxesGroup, PositionArray, Velocity, Acceleration, Deceleration,
Jerk, CoordSystem, BufferMode, TransitionMode, TransitionParameter). PositionArray is an
array of absolute end positions containing one position for each axis in the group. The inputs
velocity, acceleration, deceleration, and jerk establish the maximum values for the move.

In this example, PosArrayAbs[0] represent the x-axis and PosArrayAbs[1] represent the y-axis.

PosArrayAbs[0] := 100;
PosArrayAbs[1l] := 200;
TransParam[0] i = 0;
TransParam[1] i = 0;

Inst MC MoveLinRel (TRUE, Groupl ref, PosArrayAbs, MaxVel, MaxAcc,
MaxDec, 0, MC COORDINATE SYSTEM ACS, 1, 0, TransParam);

In the example a linear move will be performed on axis group 'Group1_ref".
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« PosArrayAbs contains the absolute end points of the axes in the group. The axis stored
in position 0 (IdentInGroup) of the group will be moved to 100.0. The axis stored in
postiion 1 of the group will be moved to 200.0.

« The maximum velocity is specified by variable MaxVel and is specified in 'user units/sec'.

« The maximum acceleration and deceleration are specified by variables MaxAcc and
MaxDec and are specified in 'user units/sec2'.

« The maximum jerk is currently not supported and can be set to a value of 0.

« The coordinate systemis ACS

« The BufferMode is set to 1, indicating the move is buffered. For more information
about buffer modes, see the Buffer Modes overview.

« The TransitionMode is set to O, indicating no transition mode will be used. For more
information about transition modes, see the Transition Between Moves section.

« The TransParam array is required and the contents can be set to 0 since the transition
mode is not being used. There has to be one array entry for each axis in the group.

« To Perform a Relative Linear Move

Call MC_MovelLinRel (Execute, AxesGroup, Distance, Velocity, Acceleration, Deceleration, Jerk,
CoordSystem, BufferMode, TransitionMode, TransitionParameter). The Distance input is an
array of distances, one distance for each axis in the group. The inputs velocity, acceleration,
deceleration, and jerk establish the maximum values for the move.

In this example, DistArrayRel[0] represent the x-axis and DistArrayRel[1] represent the y-axis.

DistArrayRel [0] -75.0; // Start pt 100 - rel 75 -> 25 absolute

end pt

DistArrayRel[1l] := 50.0; // Start pt 200 + rel 50 -> 250 absolute
end pt

TransParam[O0] 1= 0;

TransParam|[1] 1= 0;

Inst MC MoveLinRel (TRUE, Groupl ref, DistArrayRel, MaxVel, MaxAcc,
MaxDec, 0, MC COORDINATE SYSTEM ACS, 1, 0, TransParam);

In the example above, all the variables have the same meaning as the absolute linear example
except DistArrayRel. DistArrayRel contains the relative distance to move for each axis in the
group. The axis stored in position 0 (IdentInGroup) of the group will be moved a distance of -
75.0. The axis stored in postiion 1 of the group will be moved a distance of 50.0.

300
250
200
150
100

50

50 100 150

« To Perform a Linear Move With More Than Two Axes

NOTE

The dimensionality of the move is determined by the number of axes mapped to the group.
This implies that a group which could hold a maximum of three or more axes will do two
dimensional moves if it only has two valid axes mapped to it.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide |

In order to perform higher dimensional moves, additional axes must be added to the group.
The steps to do this are detailed in Create a Linear or Circular Coordinated Motion Application.

After the additional axes are added perform the following steps.

1. From within the Dictionary, update the array size of the variable being passed
(PosArrayAbs and DistArrayRel in the examples above) to the Position input so that its
length matches the maximum number of axes allowed in the group.

2. Setthe desired values for the additional axes in the now larger position arrays.

6.4.9.3.1.3 Performing a Circular Move

Circular moves can be programmed using absolute or relative positions using the following function
blocks:

« MC_MoveCircAbs which commands interpolated circular movement on an axes group to the
specified absolute positions.

« MC_MovecCircRel which commands interpolated circular movement on an axes group to the
specified relative positions.

Prior to performing any coordinated moves, some setup is needed (see "Create a Linear or Circular
Coordinated Motion Application" on page 574). Once these steps have been performed, a circular
move can be performed.

In the following examples, two circular moves will be performed. The first move is an absolute
circular move that goes from (0, 0) to (90, 90). CircMode specifies that the aux point (0, 180) will be
crossed during the paths start to end. The second move is a relative circular move whose end point is
(90, 90) from the end of the first move. In this move, CircMode specifies that the aux point (0, 90) is
the relative center of the circle. The BufferMode input is set to 'Buffered’, meaning this move will
wait for the first move to complete before it begins executing.

« To perform an Absolute Circular Move:

Call MC_MoveCircAbs (Execute, AxesGroup, CircMode, AuxPoint[], EndPoint[], PathChoice,
Velocity, Acceleration, Deceleration, Jerk, CoordSystem, BufferMode, TransitionMode,
TransitionParameter).

In this example, PosCircAuxAbs[0] and PosCircEndAbs[0] represent the x-axis. PosCircAuxAbs
[1]and PosCircEndAbs[1] represent the y-axis.

PosCircAuxAbs[0] := 0; // A point on the circle that is crossed
on the

PosCircAuxAbs[1l] := 180; // path from start to end point.
PosCircEndAbs[0] := 90; // RAbsolute end point.

PosCircEndAbs[1l] := 90;

Inst MC MoveCircAbs (TRUE, Groupl ref, MC CIRC MODE BORDER,
PosCircAuxAbs, PosCircEndAbs, MC CIRC PATHCHOICE CLOCKWISE, MaxVel,
MaxAcc, MaxDec, O, MC COORDINATE SYSTEM ACS, MC BUFFER MODE
BUFFERED, MC TRANSITION MODE NONE, TransParam) ;

In the example a circular move will be performed on axis group 'Group1_ref'.

« CircMode is defined as MC_CIRC_MODE_BORDER. This mode indicates that the AuxPoint
array input will indicate a point on the circle which is crossed on the path from the
starting point to the end point. See Circular Moves Diagrams for more information on
CircMode movement options.

« The AuxPoint array, 'PosCircAuxAbs', defines an absolute point on the circle which is
crossed on the path from the starting point to the end point. The contents of this array
are determined by the CircMode variable, MC_CIRC_MODE_BORDER.
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« The EndPoint array, 'PosCircEndAbs', contains the absolute end point for each axis in the
group. The absolute end point of the axis stored in position 0 (IdentInGroup) of the
group will be 90.0. The absolute end point of the axis stored in position 1 of the group
will be 90.0.

« PathChoice is only relevant when CircMode is set to MC_CIRC_MODE_CENTER. In this
case, this parameter is not used.

« The maximum velocity is specified by variable MaxVel and is specified in 'user units/sec'.

« The maximum acceleration and deceleration are specified by variables MaxAcc and
MaxDec and are specified in 'user units/sec2'.

« The maximum jerk is currently not supported and can be set to a value of 0.

« The coordinate systemis ACS

« The BufferMode is set to MC_BUFFER_MODE_BUFFERED, indicating the move is
buffered. For more information about buffer modes, see the Buffer Modes overview.

« The TransitionMode is set to MC_TRANSITION_MODE_NONE, indicating no transition
mode will be used. For more information about transition modes, see the Transition
Between Moves section.

« The TransParam array is required. The TransParam array is a 2-element array containing
the corner distance and velocity for the transition. Transitions are not used in this
example and therefore the contents can be set to 0.

« To perform a Relative Circular Move:

Call MC_MoveCircRel (Execute, AxesGroup, CircMode, AuxPoint[], EndPoint[], PathChoice,
Velocity, Acceleration, Deceleration, Jerk, CoordSystem, BufferMode, TransitionMode,
TransitionParameter).

In this example, PosCircAuxRel[0] and PosCircEndRel[0] represent the x-axis. PosCircAuxRel[1]
and PosCircEndRel[1] represent the y-axis.

PosCircAuxRel[0] := 0; // Relative center of the circle.
PosCircAuxRel[1l] := 90;

PosCircEndRel [0] := 90; // Relative end point.

PosCircEndRel[1] := 90; // Start pt 90,90 + rel 90,90 -> 180,180

absolute end pt

Inst MC MoveCircRel (TRUE, Groupl ref, MC CIRC MODE CENTER,
PosCircAuxRel, PosCircEndRel, MC CIRC PATHCHOICE CLOCKWISE, MaxVel,
MaxAcc, MaxDec, O, MC COORDINATE SYSTEM ACS, MC BUFFER MODE
BUFFERED, MC TRANSITION MODE NONE, TransParam) ;

In the example all the variables have the same meaning as the circular absolute example
except:

« CircMode is defined as MC_CIRC_MODE_CENTER. This mode indicates that the AuxPoint
array input will indicate the center point of the circle. See Circular Moves Diagrams for
more information on CircMode movement options.

« The AuxPoint array, 'PosCircAuxRel', defines the relative center point of the circle. The
contents of this array are determined by the CircMode variable, MC_CIRC_MODE_
CENTER.

« The EndPoint array, 'PosCircEndRel', contains the relative end point for each axis in the
group. The relative end point of the axis stored in position 0 (IdentInGroup) of the
group will be 90.0. The relative end point of the axis stored in postiion 1 of the group will
be 90.0.

« PathChoice is relevant when CircMode is set to MC_CIRC_MODE_CENTER. In this case,
PathChoice is MC_CIRC_PATHCHOICE_CLOCKWISE which specifies the direction of the
path.
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6.4.9.3.1.4 Circular Moves Diagrams
CircMode = BORDER

The user defines the end point and a border point (= input 'AuxPoint') on the sector of the circle
which the machine will traverse. For Relative mode, both points are defined relative to the starting

point.
Advantages « The border point can usually be reached by the machine, i.e. it can be
taught.
Disadvantages » Restricted to angles < 360° in one single command.
YA 1. Starting
point
2. Border
point
3. End point

CircMode = CENTER

The user defines the end point and center point (= input 'AuxPoint') of the circle. The input
'PathChoice’ defines clockwise or counter-clockwise motion. For Relative mode, both points are
defined relative to the starting point.

Advantages « Full360° moves are possible.
Disadvantages « Cannot perform zero-distance moves.
« Over-determination of the circle equation.
YA 4 1. Starting point
2. Center point
3. End point
4. Clockwise move
5. Counter-clockwise
' 3 move
C > >
X
NOTE

A 360° move will be performed if the end point is the same as the start point.
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A

1. Starting & Ending
point

2. Center point

3. Clockwise move

3 4. Counter-clockwise
move
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6.4.10 Add an HMI Device

To control your application, HMI panels can be downloaded to a dedicated HMI device (as described
in the following procedure), but it can also be embedded into a targeted controller.

Modbus TCP is used for communication from an HMI panel's ethernet port to the X32 connector on
the top of a AKD PDMM or PCMM. Modbus communication may be active while programming the
controller through the KAS IDE while the AKD PDMM or PCMM is connected to a network, switch, or
hub. The KAS IDE is automatically linked to the KVB HMI development software, and the Modbus
addresses are automatically set. See KDN for more information.

When running the KAS Simulator, an internal HMI editor is also available to debug your application
(for more details, Design the Control Panel with the Internal Control Panel Editor)

6.4.10.1 Create KVB Project
KVB projects are managed in the Project Explorer and can be created as follows:
1. Inthe Project Explorer, right-click on the System item to open the contextual menu

2. Select the Add HMI device command
3. Select the device name within the list and Click OK

B New HMI device =

Select the type of HMI device to create.

HMI Device KVB minimum version
AKI2ZG CDA-MOD-05T-000: 5" Touchscreen  KVEB 2.2

AKI2ZG CDA-MOD-07T-000: 7" Touchscreen  KVEB 2.2

AKI2ZG CDB-MOD-07T-000: 7" Touchscreen  KVB 2.2

AKI CDA-04T: 4.3" Touchscreen KVEB 2

AKI CDA-07T: 7" Touchscreen KVE 2

AKI CDA-10T: 10" Touchscreen KVEB 2

AKICDB-07T: 7" Touchscreen KVE 2
AKICDB-12T:12.1" Touchscreen KVEB 2

AKI CDB-15T: 15" Touchscreen KVE 2

AKICDC-12T:12" Touchscreen KVEB 2

AKI CDC-15T: 15" Touchscreen KVE 2

AKICDC-21T: 21" Touchscreen KVE 2

[ oK ] ’ Cancel ]

Figure 5-26: Select an AKI to add.

* TIP

The content will vary depending upon what version of KVB is installed on your system. If you
have KVB 1.1 installed you may open projects that have a KVB 2.1 panel, but you will not be
able to open the panel in KVB.

4. Right-click on the newly created item and select the Rename command to change its name
5. Right-click and select the Add KVB Project command

NOTE

Note that this command is disabled when a KVB panel is already created for the current HMI device
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6.4.10.2 Map Variables to HMI
For HMI, the variable mapping is done in two phases.

« Phase 1 -Tag all of the variables to be exported in from the HMI project (see procedure below)
« Phase 2 - Use this mapping file when designing the HMI

The tag operation directly takes place in the Dictionary, as follows:

1. Openthe Variable list editor available in the Dictionary toolbox

* TIP

Double-click the Dictionary header to display the widget as a popup window in order to have
more space.

2. Inthe KVB column, select the variables you want to map

Dictionary

[Conh’oller:PLC v] [ Track Selection
Variables | Enums | itFieids | /
T MName 4| Type | Dim. [ KvB Init ... | Adtri
i@ Global variables
ActPos1 LRE... f
ActPos2 LRE ..
AND_LED BOOL ;
Axis1 lib:AX.. | '
Axis2 lib:AX.. |
AxisPoweredON BOOL
CloseButtan BOOL
CloseLoop BOOL |
Current_Count DINT
Dir SINT |
Direction BOOL i
EStop1 BOOL | 1
EStop2 BOOL | ;
EStopButtan BOOL
EtherCAT Ether... O Read
Input_1 BOOL |
Input_2 BOOL |
MaveAxis1 BOOL \ Y,
gttt il il - 'l

Figure 5-27: Variable Mapping to KVB.

* TIP

Selecting the variable alone does not guarantee it will be exported. The POU must be set to
compile as well. See Ensuring Variables are Exported for more information.

(D IMPORTANT

Being based on Modbus, the communication is limited to 32 bits. As a consequence:
. Datatype conversion can lead to a loss in accuracy:
o LREAL variables are saved as REAL
o LINT variables are converted to DINT
o ULINT variables are saved as UDINT

« LWORD data types cannot be used within the HMI when using KVB. This is because
variables of this type are not exported, even when selected.

« STRING variable data types are allowed in the HMI when using KVB 2.0 or later (they
are not supported in KVB 1.2). String variables allow up to 240 characters.

« Variables of types "PNCode", "ProfilesCode", or instances of UDFB cannot be used
within the HMI.

« String variables whose size exceed the maximum string length of 240 characters
generate a warning message in the Compiler Output window when being exported
over Modbus. Only the first 240 characters will be exported. See Compiler Output for
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more information.

Infarmation and Logs
| "ocallog® | Controllerlog | Find andReplace | Browse Varisble | Breakpaints | Compiler Outout

Compile Project
Controlle

- Compile Device —---w-mmme
E e A e et A ot e}
enerating Modbus configuration from the dictionary KVB check boxes ———————

(Global):Sample_Inst is having a member NewVar (String variable) length is mare than supported Modbus string length of 2401

Controller
Contraller
Contraller

tring variable) length is more than supported Modbus string length of 240!
arizbles which are not supported by KVE

: UntitledST:Inst_NewStru
enerating Modbus Files successful

Controller:PLC:Loadina apolication svmbols. ..

* TIP

Non-primitive data types which are not exported over Modbus generate a warning message
in the Compiler Output window. See Compiler Output for more information.

3. Compile the application to create the Modbus mapping file.
* TIP

Generally you do not need to access this, but if you do the file used for manually importing
variables into KVB (named HMI Variable Import File.txt) is located in the following location.

« Windows 7: C:\Users\(user)\AppData\Local\Kollmorgen\KAS\Project
« Windows XP: C:\Documents and Settings\(user)\Local Settings\Application
Data\Kollmorgen\KAS\Project

« If you modify the set of tagged variables in the dictionary, you have to update the text
file by recompiling the project.

« The Modbus variables defined in KAS IDE are imported in Kollmorgen Visualization
Builder only when you start KVB (there is no update in real-time between the two
applications).

4. Openthe KVBProject from the Project Tree. This will automatically transfer the tagged
variables..

List of variables that you can export
The following types of variables can be exported to the HMI:

« The fundamental data types: BOOL, SINT, INT, USINT, UINT, BYTE, WORD, DINT, UDINT, DWORD,
TIME, REAL, LREAL, STRING.

« Arrays of supported data types

« Structures that include members of supported data types

Examples of structures that you can export

« Arrays of BOOLs such as a structure that includes a BOOL array member and instances of UDFB
members.

« Anarray of structures that include INT and LREAL members

« Astructure that includes both instances of UDFB member as well as an embedded structure which
includes an INT member and instances of a UDFB member. This is due to the embedded structure
has an INT member and therefore the outer structure can be exported too.

Examples of structures that you cannot export

« A structure that includes instances of UDFB or LWORD members only.
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6.4.10.3 Design KVB Panel with Kollmorgen Visualization Builder

« Double-click the new KVB panel to open the builder (for more details, refer to Using
Kollmorgen Visualization Builder.)

B Open Kcllmorgen Visualization Builder? @

1 Do you want to open the Kollmorgen Visualization Builder for this project?

[ v || concel |

Figure 5-28: Open the Kollmorgen Visualization Builder Builder

(D IMPORTANT

You must have the specific application already installed on your machine.

* TIP

Be sure to close the Kollmorgen Visualization Builder before deleting the KVB Panel from the IDE.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide |

6.4.11 Working with SafePLC2 Projects

A node may be added to the Project tree which connects to a SafePLC2 project. This allows you to
synchronize a SafePLC2 project with a KAS project. The KAS IDE automatically generates the PDOs for
the connected devices and will establish the Black Channel with the EtherCAT Safety network.

B Kollmorgen Automation Suite Integrated Development Environment (version 3.040825.. — O X
File Edit View Tools Window Help =
aam M wC m e 8 EEETE N Home T
Project Explorer 5 X 3 b Print Q @, Zoom In {ﬂ'? ]
Project View | & 2, Zoom Out T Insert Text
User Zoom Pan | Auto-arrange Not
Name Type || Rights & Device Interface Q, Zoom Al Tool | = Insert Title = Compiled
v i System Sinope
v @ Controller [192....
pLC
i = ~ WM& Large icons| =
I3 Motion
@ Controller Onboard /0 - ]| Master Device v Bk Master
= EtherCAT
[l References > & SMX 1x (C
& Fieldbus .
[ Control Panel Fanel ’ !ﬁ SMX Taox (
FaultReportPs Panel ]
=) p ~ 1Bk scu-x (M
D KVBProject KVB 2 ;
B ssfepLc2 g 3
Project Explorer | Dictionary | Libraries a >
Information and Logs Master Device - Sheet 1
ind and Browse Variable | Breakpoints . . 220 fsearch X
eV Compilation
¥ Locak: UnnamedProject:1 .

There are two methods for creating the synchronization between KAS Runtime and SafePLC2.

« Direct-thisis used when both the KAS IDE and SafePLC2 are installed on the same computer.
« Import - thisis used when KAS IDE and SafePLC2 are installed on different computers.

6.4.11.1 Connecting to a SafePLC2 Project - Direct Method

This method is used when SafePLC2 is installed on the same computer as the KASIDE. The steps
assume you have already added a SafePLC2 project to the KAS project tree (see Adding or Importing
a SafePLC2 Project).

Kollmorgen | kdn.kollmorgen.com | December 2020 175



http://www.bbh-products.de/products/tooling/safeplc�

KAS IDE User Guide |

KAS IDE A\ SafePLC2 IDE
JESES——— Y
1.5can and discover devices. "-‘ _a _;7 = " ; ’
" o ol 1. The Safety Project is cpene
2. Select "Add SafePLC Project”. ¥ Open SafePLC2 and me edyin tl':e EtherEAT
3. Double-click SafePLC2. The KAS IDE sends the re -
\, A Safety devices topology.
EtherCAT Safety device
2. When saved, SafePLC2
topology to a SafePLC2
g safety project generates the Connected
1. Connected Modules ' Modules information.
informaticn is available after J— 4 3.safePLC application is
the 5afePLC2 project is saved. g P | compiled and downloaded to
2. Compile the KAS project to . _ the SCU.
generate the connectad PDOs. \\ o T
\ -

Save SafePLC2
SafePLC2 sends the

| =
Connected Modules %
information back to the =
KAS IDE. f(é
e
b
uw
EtherCAT Network
FSoE Master
PCMM . = ;
Device Device Device BBH SCU
“ S | “ - 2 - » 3 afmmpe)s

1. Double-click on the SafePLC2 node. Alternatively, right-click on SafePLC2 and select Open

SafePLC2.
| FaultfieportPanel Panel
€D KVEProjec s
B saferLc2 Delctd
Open SafePLC2 |
Project Explorer | Diction Rename

2. SafePLC2 will be launched and the Safety Project will be opened. SafePLC2 automatically
populates the safety devices from the EtherCAT Safe topology defined in the KAS IDE.
Complete and save the SafePLC2 Safety Project.

Compile the Safety Project and download it to the SCU1 controller.

Return to the KAS IDE, complete and compile the project.

vhw

The KAS IDE automatically creates the required black channel communication required for
FSoE from the connected module information passed to the KAS IDE from SafePLC2.

6. Download the compiled KAS application to the controller and run it.
« The Black Channel will establish the Safety network connection when EtherCAT goes into
the operational state.
« The SCU will transition to Run mode.

NOTE

« The KAS project supports a single SafePLC2 instance and project.
« The SafePLC2 node cannot be deleted while the application is running.
« The KASIDE cannot be closed while SafePLC2 is running with a synchronized project.

See Also:

» AKD2G Safety Parametrization Using FSoE with SCU-1-EC and PCMM/AKD PDMM

6.4.11.2 Connecting to a SafePLC2 Project - Import Method

This method is used when the KAS IDE and SafePLC2 are not installed on the same computer. The
steps assume you have already added a SafePLC2 project to the KAS project tree.
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KAS IDE W SafePLC2 IDE

1.5can and discover devices.

u I A1 1. Open the file, which merges
2. Select "Add SafePLC Project™. 4 £
Export SafePLC2 i
3. Export the Safety Project. port sare the EtherCAT Safety devices
\ Transfer the file from topelogy.

the source computerto | 5 saye the file (*.k25) to
a comquer with generate the Connected
safePLC2installed. Modules information.

r1 . Select "Impert SafePLC2 J— @l 3.5afePLC application is
Project”. < : {: _____.// compiled and downloaded to
2. Compile the KAS project to . the SCU.
| generate the connected PDOs. \\\ o o
Import
Transfer the fileto a
computer with the KAS 5
IDE. =
g
=
EtherCAT Network
FSoE Master
sl Device Device Device BBH SCU
“ | < . 2 “ > 3 s
1. Export the SafePLC2 node (see Exporting a SafePLC2 Project).
2. Name and save the .k2s Safety Project file.
3. Transfer the exported file to a computer which has SafePLC2 installed.
4. Openthe Safety Project file with SafePLC2. SafePLC2 automatically populates the safety

devices from the EtherCAT Safe topology defined in the KASIDE.

Complete and save the SafePLC2 Safety Project.

Compile the Safety Project and download it to the SCU1 controller.

Transfer the completed .k2s Safety Project file back to the computer with the KAS IDE.
Import the completed Safety Project (see Adding or Importing a SafePLC2 Project).
Complete and compile the KAS project.

OO NoU

The KAS IDE automatically creates the required black channel communication required from
the connected module information passed to KAS from SafePLC2.

10. Download the compiled KAS application to the controller and run it.
« The Black Channel will establish the Safety network connection when EtherCAT goes into
the operational state.
« The SCU will transition to Run mode.

6.4.11.3 Adding or Importing a SafePLC2 Project
A SafePLC2 project may be added to the KAS IDE, or you may import an existing project.
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1. Right click on Controller in the Project tree.
2. Select Add SafePLC2 Project or Import SafePLC2 Project.

Project Explorer 5 X
Project View |
MName Type
v g System
Add Control Panel
v [ Controller
PLC Import Control Panel
|5}
£ Motion Add KVB Project
Q:.. Controll Impas-kVB-Preject
=~ EtherCA Add SafePLC2 Project
@ Referen Import SafePLC2 Project
& Fieldbus| S~ _ 7 |
& Control Add Fieldbus
ontro
[ FaultReq Access Webserver
Properties

When importing a project you are prompted to select the file's location.

There may only be a single instance of a SafePLC2 project in the KASIDE. If none exists, a
SafePLC2 Project will be added to the end of the Project tree. If there is a project you will be
prompted to overwrite the project or cancel the import. Note that the import cannot occur if
SafePLC2 is running.

3. Anode is added to the end of the Project tree.

6.4.11.4 Exporting a SafePLC2 Project

1. Right-click on the SafePLC2 node in the Project tree.

2. Select Export.

3. Navigate to and select the location to save the exported file.
4. Click Save.

6.4.11.5 Connect SafePLC2 to an SCU-1-EC

1. Connect to the SCU-1-EC by clicking the “Device Interface” and then click the Connect button.

Connection

Connect [fsconnect Start

2. After successfully connecting to the device, click the “Send Configuration” to download the
safety application.
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> || connection

S sgR e B D R

Connect Disconnect Start  Stop

Y

v Bl SCU-T-EC (Masten

o [ perphers
nput
Output
Encoder
v Profile
v @ AKD2G Axis 1 (Slave 1)

Bl soves
v (2] Functional Sheets
£ SCU-1-EC (Masten) - Sheet 1

SCU-1-£C Master) Compiled

NOTE

The download status is available at the status bar of the SafePLC2 application.

SCU-1-EC (Master) Compiled Sending Configuration ( I Connected Upload Stop

3. After asuccessful download of the application, click on the “Start” button to run the safety
application.

&9 ¢ |
Connection Window

& ¥

Connect Disconnect| Start | Stop Verify

4. The status of the SCU will change to “RunIntern”

Message Window

o RS | ) ¢

2:13:43 PM:
2:13:43 PM:
2:13:44 PM:
2:13:44 PM:
2:14:19 PM:
2:14:21 PM:
2:14:55 PM:
2:14:55 PM:
2:15:21 PM:
2:15:21 PM:
2:15:21 PM:
2:15:21 PM:
2:15:25 PM:
2:15:27 PM:_
2:15:27 PI

" Status changed to Runinten. _J

Stopping the device...

Transmission status changed to BetriebsartChange.
Transmission status changed to ldle.

Status changed to Stop.

Sending configuration...

Transmission status changed to Upload.

Sending Successfull.

Transmission status changed to ldle.

Running the device...

Transmission status changed to BetriebsartChange.
Transmission status changed to ldle.

Status changed to Init.

Status changed to SelfCheck.

6.4.11.6 Putlt Together: KAS, SCU-1-EC, and the AKD2G Working Together

1. Runthe KAS application.

2. When the “Execute” input on the FSoEParamslnit function block goes high, the safety

parameters are transferred to the AKD2G.

3. Onasuccessful transfer, the safety network will start exchanging the Safety Process Data.
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« SafePLC shows the message “Status Changed to Run” in the message window.

Message Window 4 x

v TR 1 ¢

2:13:43 PM:  Transmission status changed to BetriebsartChange.
2:13:44 PM:  Transmission status changed to Idle

2:13:44 PM: Status changed to Stop.

2:14:19 PM: Sending configuration...

2:14:21 PM: Transmission status changed to Upload

2:14:55 PM:  Sending Successfull

2:14:55 PM:  Transmission status changed to Idle.

2:15:21 PM:  Running the device...

2:15:21 PM:  Transmission status changed to BetriebsartChange.
2:15:21 PM: Transmission status changed to ldle

2:15:21 PM: Status changed to Init.

2:15:25 PM:  Status changed to SelfCheck.

2:15:27 PM:  Status chapged ta Buslnit

21527 PM:

« The status of the AKD2G drive in KAS IDEWorkBench or WorkBench will display “Safety
State: 6 - Normal operation” and “FSOE State: 54 - Process Data”

! Lol configaton | | pooedtor | | L |

2 (1/@ © @ || [DisablesCier Fauts | SaveToDevice || (881281 1) Enable | Stop | Comman Source » | 2-Positon - | [W/AS2 2] Enable | Siop | Commando

a Drive Overview

'+ @ no_name (Online)

@ Scope
[ Parameter LoadiSave
€, Teminal

Name: fro_name
Device Model:  [AKD2G-SPE-6V06D-A2F 30000

[2-EhercAT

ss1i1)

STO (58€)

* TIP

Checking the AKD2G's status is also recommended.
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6.4.12 Overview: Compile, Connect, Download, and Run

The last part of building a project is to compile the code, connect to the controller, download, and
then run the application.

B 1=l T2 X R

O OOOO

Set the Compilation Options
Compile the Application
Connect to the Controller
Download the Application
Start/stop the Device

uhwn =

6.4.13 Advanced Project Creation

This section provides reference for setting up hardware, performing tasks which may not apply to
every user, and other more advanced topics.

6.4.14 Add and Configure Drive

6.4.14.1 Add the Drive

1. Inthe Project Explorer, right-click the EtherCAT node to open the menu
2. Select the Add Kollmorgen Device command

(this option is only enabled when you are not connected to the controller)
3. Select the specific device to add.

= ECherCAT DeviceSelctor =

Select a device to add:

AKD-N AKD-N EtherCAT Drive (Cof) 04
AKD-N AKD-N EtherCAT Drive (Cof) 022)
AKD AKD EtherCAT Drive (Cof) 04
$300_5400_5600_5700 5300/5400/5500/S700 EtherCAT Drive (Co) 04

5300_5700 (new core) ) 5300/5700 EtherCAT Drive (CoF) with new core DRVCNFG316 =1) (1)

4 Power supply

Name Description Revision
AKD-C AKD-C power supply (CoF) 0a@)

AKD-C AKD-C power supply (CoF) 022)

4 Terminal Couplers

Name Description Revision

B AKTECT000 AKT-ECT-000 EtherCAT Fieldbus coupler 0120000(1179648)

NOTE

When choosing an AKD be sure to select the newest revision. Older revisions may show in the
list of options, but they may not be feature complete. If one of these drives is selected, only
the General Properties tab will be available.

4. Click Okwhen you are done (for more details about the AKD drive GUI, click here)
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5. Inthe Project Explorer, right-click the device node and select the Rename command

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a . Controller [127.0.0.1] AKC
> I3 PLC
> Motion
Control Panel Panel
4 = EtherCAT Rename
a7+ AKD1 AKD Drive
@ References lielete
& Fieldbus Configuration
Properties
i I At b s e St it 1]

6. Define the name for the new device
Note that the name is limited to 10 characters and can only include letters, numbers, and

underscores.
B Rename l ? 3
AKD_Drive3
[ Ok ] ’ Cancel ]
7. Click OK

* TIP

An alternative method to add a drive is to rely on the auto scan feature.

When an AKD drive is added to the project tree, it must be mapped to a physical drive. This step is
explained in Add & Configure Third Party Devices.

6.4.14.2 Add and Configure Drive
6.4.14.2.1 Add the Drive

1. Inthe Project Explorer, right-click the EtherCAT node to open the menu
2. Select the Add Kollmorgen Device command

(this option is only enabled when you are not connected to the controller)
3. Select the specific device to add.

~= EtherCAT Device Selector =
4 [0 Kolimorgen
ot

) Name. Description Revision
AKD-N /AKD-N EtherCAT Drive (Cof) 0d(1)
AKD-N AKD-N EtherC/ ive (CoE) 02(2)
AKD AKD EtherCAT Drive (CoE) 0d(1)
5300_5400_5600_S700 5300/5400/5600/5700 EtherCAT Drive (CoE) 0d(1)
5300_5700 (new core) ) 5300/5700 EtherCAT Drive (CoE) with new core (DRVCNFG3.16 = 1) (1)

—

) Name. Description Revision

B AKT-ECT-000 AKT-ECT-000 EtherCAT Fieldbus coupler 0x120000(1179648)

When choosing an AKD be sure to select the newest revision. Older revisions may show in the
list of options, but they may not be feature complete. If one of these drives is selected, only
the General Properties tab will be available.

4. Click Okwhen you are done (for more details about the AKD drive GUI, click here)
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5. Inthe Project Explorer, right-click the device node and select the Rename command

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a . Controller [127.0.0.1] AKC
> I3 PLC
> Motion
Control Panel Panel

4 = EtherCAT Rename
2 7+ AKD_1 AKD Drive
@ References lielete
& Fieldbus Configuration

Properties

B T Y

6. Define the name for the new device
Note that the name is limited to 10 characters and can only include letters, numbers, and
underscores.

B Rename l ? 3

AKD_Drive3

[ o || conca |

7. Click OK

* TIP

An alternative method to add a drive is to rely on the auto scan feature.

When an AKD drive is added to the project tree, it must be mapped to a physical drive. This step is
explained in Add & Configure Third Party Devices.

6.4.14.3 Configure the AKD2G/AKD Drive

The Configuration tab under the EtherCAT : AKD tab allows you to configure drives once the
following conditions have been met:

« The scan has been performed
« Your project is compliant with the physical devices on the EtherCAT network
« You have activated the Online Configuration mode

You then have access to all of the AKD configurations and parameters.

1. Inthe Project Explorer, double-click the new AKD Drive or select Configuration from the

context menu to open all the parameters linked to it.
GaMmoloeRGE®E:X= LSS0 0[5 5inr nipyd

ax ] erecanz \

[ Genearoperies | Corfnsaton | ot Conmands. | CoF Onectcionary |
Ensble | Stop | 2- Posifon Mode | Dissble & ClarFuls | Save To Dive

Type

Sinope
[10.50,67.48] Drive

@ Leam more shout tis togic:

SFC
i SFC
'AKD-PO0B06 NBEC 0000

2-BherCAT

nel  Panel
G+ PDMIM Onboerd 10

L2 ) @ |
P e o -
& Fieldb Y Ser

s W
™
V
<}
@
@
¢
ar
B s
= P
P:
2T
Project xplrer | Diielaseive [SW] [EWI (CS| 'STO. [DMESUIRSHBURA] 1 Warnings found  AKD-POOG06-NBEC-0000

Figure 5-29: AKD Configuration
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2. Define the motion parameters in the Limits tab to configure the limited motor torque, speed,
and acceleration

Limits {
This page shows all the drive limits all in one place. ’
Current Limits
Positive Peak Cument: 18.000 Ams %
Megative Peak Cument: -18.000 Ams ?
Velocity Limits i
Positive Speed Limit: 3.000.000 mm r
Megative Speed Limit: -3,000.000 pm
COver-Speed Limit: 3,600,000 mm
Paosition Limits
Maximum Paosition Emor: 655,360.000 Courts16Bit
Position Limit 0[] 0.000 Counts16Bit
Position Limit 1 [ 1,048576.000 Courts16Bt i
s L |
Acceleration: 10,000,170 mm/s f
Deceleration: 10,000.170 pm/s i
Motor Limits
Motor limits are set through the Motor Foldback Screen: Goto Foldback 1

I e e e
3. Define the motion parameters in the Position Loop tab to configure the limiting following
error.

@ Position Loop \

The parameters for controlling the position of the motor.

Velocity-Feed Forward Gain Velocity
| | Profile
Position Max Position Emror Integral Gain Proportional Gain Velocity

o }D*Hr >

Position
Feedback

@
| Gains | Limiter |Source I Statu5|
Maximum Position Error: 655,360,000 Counts16Bit
—— — e D

4. Define the resolution of the feedback position in the Feedback tab
Note that for all feedback types, the motor position feedback sent from the AKD drive to the
controller through EtherCAT is normalized to 20 bits/rev or 1048576 counts/rev
5. Then, you must define the units to be used for the motion 1:
« For Pipe Network, refer to Set the Axis Block Position Units
« For PLCopen, refer to Axis Data Parameters

NOTE

User units in the PLC language editors are:

o Position : User unit
« Velocity User unit/sec
« Acceleration: User unit/sec2

Several AKD tabs contain units that follow the standard AKD format:

1The normal units screen in the AKD Work bench GUI is not included in the IDE
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o Position: 16 bits/rev
» Velocity: RPM
o Acceleration: RPM/ Sec

6. To ensure high performance, define the load for your servo system.. KAS IDE provides several
options for performing the drive tuning:
« Slider Tuning - Allows adjustment to the desired bandwidth using the slider (pre-
calculated tuning)
« Performance Servo Tuner - Takes the drive through an automatic tuning sequence
« Manual Tuning - Allows you to set gains individually for Current Loop, Velocity Loop, and
Position Loop

For more details on AKD configuration, AKD Drive Configuration

For more details on AKD Firmware Download, refer to the FAQ section.

NOTE

After your application is downloaded to the controller you can activate the Online Configuration
Mode to configure your drives with the Setup Wizard...
For more details, AKD Setup Wizard...

6.4.14.4 Save Parameters to Non-Volatile Memory

The AKD parameters can be saved to non volatile memory in the drive. For more details, refer to
Save parameters to NV memory

| EtherCAT [ x]
| Devices | Master | ENIFle | ESlFies | FSoE /PDO Comnectens |
‘! EtherCAT Devices
[[] show only drives @ scan Devices
# Name Vendor Product Model FW Versicn Drive Axis Number  Mapped to Axis Simulated ™
1 AKD_1 Kellmergen AKD EtherCAT Drive (CoE) AKD-MO00306-MCEC-0000 01-20-00-001 1 (Nene) ~ NFA
2 AKD2 Kollmorgen AKD EtherCAT Drive [CoE) AKD-PO0306-NAEC-0000 01-20-00-001 1 (None) ~ N/A
3 Coupler_1 Kollmorgen AKT-ECT-000 EtherCAT Fieldbus coupler N/A (Unknown) N/A N/A N/A
4 Coupler 2 Kellmergen AKT2G-ECT-000-000 EtherCAT Gateway N7A (Unknown) N7A N/A N/A
5 AlSlice1 Kollmorgen AKT2G-AN-430-000 4Ch. Ana. Input +/-10V Diff,, +/-20mA SingleEnded, 16 Bit AKT2G- 05 N/A N/A N/A
6 A0 _Slice_1 Kellmergen AKT2G-AT-425-000 4Ch. Ana. Output +/-10V, 12bit AKT2G-AT-42 04 N/A N/A N/A
7 AOSlice2 Kollmorgen AKT2G-AT-410-000 4Ch. Ana. Output 0-10V, 12bit AKT2G-AT-41 04 N/A N/A N/A
8 Al Slice 2 Kellmergen AKT2G-AN-240-000 2Ch. Ana. Input PT100 (RTD) AKT2G-AN-24 o7 N/A N7A N7A
9 AlSlice3 Kollmorgen AKT2G-AN-400-000 4Ch. Ana. Input Thermocouple (TC) AKT2G-AN-40 o7 N/A N/A N/A
10 DI_Slice_1 Kellmergen AKT2G-DN-002-000 2Ch. +/- Counter 24V, 100kHz DN-002 04 MN/A MA MA
DI_Slice_2 q : AKT2G-DNH-008-000 8Ch. Dig. Inp (Unknown)
12 DISlice 3 Kollmorgen AKT2G-DN-008-000 ECh. Dig. Input 24, 3ms N/A (Unknown) N/A N/A N/A
13 DO_Slice_1 Kellmergen AKT2G-DT-008-000 2-channel digital cutput terminal 24 VDC, 0.3 A N/A (Unknown) N7A N7A N7A
14 DISsfeSlice.1  Kollmorgen AKT2G-5DI-004-000, 4 Ch. Safety Input 24V EL1904 06 N/A N/A N/A
13 DO_SafeSlice_1  Kellmergen AKT2G-5D0-004-000, 4 Ch, Safety Output 24V, 0.5A EL2904 04 N/A N7A N7A
16 AKD2G_1 Kollmorgen AKD2G Dual Axis FS1 EtherCAT Drive (CoE) AKD2G-SPE-6V0BD-ATF3-0000  M_02-05-00-000
1 PLCAXS2  ~ N/A
2 PLCAxis2 ~ NFA
17 Device_1 BBH Preducts GmbH  SCU SCU- 03.00.00.61 N/A N7A N7A
18 AKD2G_2 Kollmorgen AKD2G Dual Axis FS2 EtherCAT Drive (CoE) AKD2G-SPE-6V0BD-A2F3-0000  M_02-05-01-000 v
8 axp
[
Save paramelers o MV memory. Save the parameter values of selected AKD drive(s) into the drive's non-volatie memory.
Upgrade Firmware Update the frmuare of the selected AKD drive(s).

6.4.14.5 AKD Setup Wizard...
The wizard allows you to configure drives once the following conditions have been met:

« The scan has been performed
« Your project is compliant with the physical devices on the EtherCAT network
« You have activated the Online Configuration mode

You then have access to the AKD parameters that are used when the drive is running.
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%" AKD Setup Wizard

X

> P SE Welcome to the AKD Setup Wizard @ Leanmore shout this topic
@ Commurications
You will be taken through the following steps to configure your drive.
>
Pawer
1. Caonfirn communication with the corect drive
@ Mator 2. Monitor Bug Yoltage and configure the Regen. Resistor,
3. Select the maotor pou are uzing
0 Feedback 4. Select and test the motor's feedback
eedbac b, Parameter for controling a motor's brake,
. E. Tuning
i) Brake 7. Perform a test move
-E., Tuning
|> . *Y'ou can hit Finizh to go directly to the expert view.
ove

(L) Finished

Nest> | [ Finish

Figure 5-30: AKD Setup Wizard

6.4.14.6 Configure Onboard I/O

The procedure to define the local I/0s of the AKD drive is very similar to the one for 1/0 slices, with
the following exceptions:

« Channel column also contains in brackets the connector and pin number
« PLCvariable selection applies to digital inputs as well as analog inputs and outputs.

6.4.14.7 Digital Input Mode

NOTE

The way to set the Digital Input mode on an AKD drive has changed with KAS 2.6. Previously, this
setting was done in the Onboard I/0 view (seen below) where the I0 was mapped to PLC variables.

Properties Analog Input Configuration
N l AKD Onboard IO Properties

AKD Onboard If0 Connectars (%7 and %8 i
! ¢ ) 1 S?bd the il chalnnells PLC Variable Creation Wizard |
2} Right-click and select 'map

Control
© 24y matermd Channel Variable Mame Mode
2 DGND ;)o— ."}c:i“cu"g'" i 0 Digital Input 1 (X7 pin 10} akdIO_1 Positive Limit Switch x|
DIGITAL—INT _?;K,_._ — B Digital Input 2 (%7 pin 93 akdIo_2 Meqative Limit Switch = |
ommissiichy| o) L Digital Input 3 (%7 pin 4) akdlo_3 Contralled Ston =
R B Digital Input 4 (%7 pin 3} akdIO_4 {nonel =
- }—"e -+
| | W Digital Input 5 (X8 pin &) akdIO 5 {nonel =
TN R PNE— = )
5 [ B Digital Input & (%8 pin 53 akdIO_6 {nonel =
BLhE - = Digital Input 7 (%7 pin 2) akdlo_7 Tnone) =1
e e * Digital Output 1 (X7 pin 7 & 8)
DIGITAL-0UTI + -9 3 Digital ©utput 2 (X7 pin 5 &.6)
DIGITAL=INZ femr—————f g .,f‘-l Analog Input
DIGTAL—INT E)o—-— — —
rrl 1
— e
E
Pl 2, | SRR
3
&S VLN b SR enlods bt ondsinbhitntbniidnsbbbndod

The ‘Digital Inputs and Outputs’ are now accessed using the new AKD GUI integration inside KAS.
This will allow you to save this setting inside the drive instead of pushing it every time the
application is started.
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Files created with KAS 2.5 or earlier, with specific mode settings for any Digital Input of an AKD
drive, will automatically be converted to the new project format and these settings will be

removed. A dialog box will pop up prior to removal to inform you which settings will be removed
from the project.

B Project compatibility: AKD Digital IO mode configuration &Iéj

This project file contains configurations for the AKD Digital Input mode. These
settings are no longer supported in KAS projects.

'| FPlease apply these settings directly to the AKD parameters. Below is the list of AKD
= I . Drives that have a Digital Input mode configuration that you need to update.

To set the AKD parameters from the IDE, switch to Online Config Mode and
navigate to the EtherCAT: AKD drive 'Digital Inputs and Outputs' view.

Mode Mapping Details

AKD_1

LimitSwitchPos - Digital Input 1
LimitSwitchMeg - Digital Input 2
ControlledStop - Digital Input 5

AKD_2

LimitSwitchPos - Digital Input 0
LimitSwitchMeg - Digital Input 2
ControlledStop - Digital Input 4

For each drive you will find the list of digital inputs with their specific mode settings. You can

copy/paste the content of this text area to a text editor to keep track of them before closing the
dialog box.

6.4.14.7.1 How to configure Digital Input mode setting inside WorkBench
To set the mode of a Digital Input
1. Connect to the controller

. Go to Online Configuration Mode
3. Openthe desired drive’s WorkBench by double-clicking on the AKD drive node in the project

| EtherCAT | EtherCAT: AKD_L ‘
i Enable | Stop | 1-Field Bus - | 2 - Position Mode - | | Save To Drive | Discennect
= @ no_name (Online)* - I 5
el earn more about this topic
= @ Setings "01 Digital Inputs and Outputs 6 Lo et e i
= @ Communication L
B bt This page shows current state of each of the /0 pins and allows 1o select the function each pin performs
@ Motor General Purpose 1/0s [Xg 10s
p |
@ Feedback 1 .
© Feedback? General Purpose Digital Inp
T Foldback
ol LEJ'E‘:‘E State: Beep.  Mode Param: Filter Polarity:
74 Units
€ Modulo o -
DIN 1- High Speed () O |0- Off = L [1-10ps v [ Active High
DIN 2- High Speed ® O |0-0ff ] [1-10ps v [ Active High
1 Position Loop DIN 3 @ 0 18 - Negative Limit Switc|v [2- 183y v [&] Active High
© Encoder Emulation (49 Cfg) - = -
4 Anlag Input DIN 4 @ O |0- off ~ | 00 |2 183ps v | [ Adtive High
¥ Lt DIN 5 () O |- ot &L | [2-183ps v [ Aciive High
mable Limit Switches DIN @ F |18 - Positive Limit Swict »| | | [2- 18aps v| [ Active High
© Enable/Disable - . —— = : —
@ Posilion Capture 2 & O 0- Off &L 2-163us v [F] Active High
 Motion Profile Table
G 1P Digital O
Performance Servo Tuner pRerallpoe. X 2
%, Slider Tuning
B3 Miotion Tasks State Mode. Porem
% Drive Motion Status T
DOUT 1 , -
@ Faults and Wamings (@] 0-User (Defaut =0) v |
@ Scope DOUT 2 [0- User Defeut =0) | |
I Parameter Load/Save @ - s e
E Parameters Digital Relay: o—o 0- Fault Mods +| Mo faults. Relay closed.
2 Teminal :

[EENREREVE] B HW C5 STO Mo Fauts 2 Warrings found AKD-POC306-NACC-DO00

On this screen, you can set the mode of each Digital IO on the drive using the dropdown list in the
Mode column. For more information about this view see .
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6.4.15 Add and Configure I/O Slices
This topic discusses adding AKT (K-Bus) and AKT2G (EtherCAT/E-Bus) I/0 devices. All devices are
children of the EtherCAT node in the Project tree.

o AKT2G (E-Bus) devices are each directly under the EtherCAT node.
« AKT (K-Bus) slices are children of the coupler, which is a child of the Ether CAT node.

AKT2G example AKT example
w == EtherCAT w == EtherCAT
@ Coupler 2 AKT2G-ECT-D00-000 v (@ Coupler_1 KBus Coupler
0 DI _Slice_1 AKT2G-DNH-008-000 0 DiSlice_1 8 ch Digital Input
0 DO _Slice_1 AKT2G-DT-008-000 0 DOSlice_1 8 ch Digital Output
0 AKD2G_1 AKD2G Dual Axis SIL2 0 AKD2G_1 AKD2G Dual Axis SIL2

For local I/0, refer to Configure Onboard I/0 (= p. 186).

6.4.15.1 Add an AKT (K-Bus) I/O Coupler

1. Inthe Project Explorer, right-click the EtherCAT node to open the menu
2. Select the Add Device command
(this option is only enabled when you are not connected to the controller)

Project Explorer & X
Project View
MName Type
v @ System Sinope
v @ Controller [192,168.0.101] PDMM or PCMM
K PLC
£ Motion
Controller Onboa
?ﬁ_ EtherCAT Add Device..
@ References Scan Devices
& Fieldbus Enable Online Config Mode
Control Panel Properties
FaultReportPanel Panel
D KVEProject KVE 2

e

3. Select the coupler and click Ok

4. Inthe Project Explorer, right-click the coupler node and select the Rename command to
change the name

5. Click Ok

6. The coupler is added to the EtherCAT node.

6.4.15.2 Add an AKT (K-Bus) I/O Slice

1. Inthe Project Explorer, right-click the Coupler node to open the menu
2. Select the Add I/0 Slice command
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3. Choose the I/0 slice from the list
[ K-Bus /0 Slice Selection R

Select an /0 Siice type:

1/0 Devices
~iDigital

Input Devices
igital Input/3ms
8 Digital Input/3ms
= 4 Digital Input/0.2ms
4 8 Digital Input/0.2ms
= Digital Qutput Devices
" 4 Digital Qutput/0.5amp
% 8 Digital Output/0.5amp
% 2 ch Relay Output
4 Analeg Input Devices
4 2 ch Thermocouple
4 4 ch Thermocouple
4 4 Anzlog Input/0-20mA
8 Analog Input/0-20mA
4 4 Analog Input/0-10Vde
8 Analog Input/0-10Vde
I/~ Analog Output Devices
W/~ 2 Analog Output/0-20mA
/- 4 Anzlog Output/0-10Vdc
/- 8 Analog Output/0-10Vdc
/- 4 Analog Output/D-20mA
/- 8 Analog Output/0-20mA
7 Power Devices
* +24V DC Power Supply with Fuse

o
Figure 5-31: Add 1/0 Slice

4. Click OK
5. The device is added below the coupler.

6.4.15.3 Configure the I/O Slice

For more details, refer to Map Input and Output to Variables
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6.4.16 Add & Configure Third Party Devices

EtherCAT devices which are physically connected to the network can be scanned and discovered.
EtherCAT devices may also be manually added to the EtherCAT node in the Project view. Manually
added devices allow the project to be configured before connecting.

« KASIDE does not support third party drives.

« The KASIDE supports third-party FSoE Masters. BBH SCU-1-EC support is integrated with the
KAS IDE and is recommended. Please contact BBH for the latest ESI file that matches with the
SCU-1-EC firmware version. For more details, see the BBH web-site for SCU-1-EC. Other
third-party FSoE Masters are possible, but require the FSoE/Connected PDOs to be
configured manually by the user.

1. Double-click on the EtherCAT node in the Project View and select the ESI Files tab.
=

File Edit View Tools Window Help

@M wh o S EE RS 8BSy 0 OAES S i

Project Explorer 5 X |
m‘ | m— | Master | ENI File | ESI Files | FSoE / PDO Connections. |
MName Type
v Systemn Sinope
? & Controller [192.168.0... ? EtherCAT Slave Information (ESI) Files
K3 PLC
v &g Mation EEf BBH Products GmbH
EJ profiles EJ Kollmorgen
@& PLCopen PLCopen
@+ Controller Onboard 1/0
== EtherCAT
[) References
& Fieldbus
Control Panel Panel
FaultReportPanel Panel
D KVEProject KVE 2

2. Add ESI files from a third-party vendor using the Add button.

| - EtherCAT B8 |

| Devices | Master | EMIFie | ESIFies | FSof /PDO Connections |

? EtherCAT Slave Information (ESI) Files

EEH BBH Products GmbH
E Kollmorgen

Add Delete

3. Navigate to where you have the third-party ESI file saved on your computer and click Open.
This will add the manufacturer and device to the list of available devices.
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4. Right-click on the EtherCAT node and select Add Device... from the menu.

Project Explorer E x
Project View
MName Type
v g System Sinope
v @ Controller [192,168.0.101] PDMM or PCMM
i FLC
(%) Motion
@+ Controller Onbog =
Add Di
= EtherCAT ==
W References Scan Devices
5 Fieldbus Enable Online Config Mode
[ Control Panel Properties
[ FaultReportPanel Panel
D KVEProject KVE 2
OSSN S AT AN AN

5. Select the device from the EtherCAT Device Selector dialog box. If a specific revision number
is required, it may be selected from the drop-down list in the revision column. The default
selection is the highest revision number.

"+ EtherCAT Device Selector *

Select a device to add:

= Kollmorgen

B Balluff GmbH

BBH Products GmbH
Beckhoff Automation GmbH
Bronkhorst High-Tech BV
Danfoss Power Electronics
EtherCAT Technology Group
Ferag

Festo AG & Co. KG

4 HMS Industrial Networks

S K.A.Schmersal GmbH + Co. KG
Murrelektronik GmbH

&F Schneider Electric

= TURCK

WAGO Kontakttechnik GmbH & Co. KG
S= Weidmueller Interface

% Yaskawa Electric Corporation

o
£

El

=3

E

EREN IR

Ok Cancel

6. Click Ok.

The device is added to the project tree in the EtherCAT node.
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6.4.16.1 Add Modules to Third Party EtherCAT Devices

Modules may be added to third party MDP (Modular Device Profile) Ether CAT devices in the Project
view. This helps to preconfigure the EtherCAT network in the project before connecting to the
controller.

1. Right-click on a MDP EtherCAT device and select Add Module... from the menu.

Project Explorer 5 X
Project View
MName Type
4 g System Sinope
a . Controller [127.0.0.1] PAC Controller
> I3 PLC

> Motion
Control Panel  Panel

4 == EtherCAT Rename
7y Devicel 750-354 |

[ References Delete
& Fieldbus [ AddModule.. |
Properties

B sl b gl bt sl ot e it
2. Select a module from the EtherCAT Module Selector dialog box.
3. Click OK.

The module is added to the project under the EtherCAT device.

6.4.16.1.1 Limitations
When adding modules from the Project View, there are several limitations to be aware of.

« Modules cannot be manually added to devices that are mapped to physical devices. Modules
may only be added to an unmapped, manually added MDP device.

« Manually adding a MDP device will not automatically add mandatory modules. Either consult
the device documentation to identify the mandatory modules and add them manually or
discover the mandatory modules under the physical MDP devices, using the EtherCAT network

scan.
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6.4.16.2 Modules — General Properties Tab

A device may have no modules, or it may have several. Double-clicking or right-clicking on the
module allows access to the General Properties tab. This tab provides information about the selected

module.
i
4 == EtherCAT General Properties }
- @ AKD_1 AKD Drive |
. @ AKD_2 AKD Drive . ;
| B Coupler1  KBus Coupler Module_2 (Branch 0) General Properties .
[i Device 1 EK1100
"5 Device 2 EL7031 ~TirElEEs
i Device 3 EL1018 Name: Module_2
" Device 4 EL2008 Description: Branch 0
" Device 5 EL3102 R a—— f
u; ; |
_:_j_ ge\f!ce_? ES:[L}DE GW-EC Class: Cube67 Strangmodule )
= Device_ -E-GW- (
4 [ Device 8 750-354 } Ident: 0xDCCFD001 (3704553473) ;
B Module_1 750-4xx / 750-14xx (4b in) Slot Details |
»L Module_2  750-5xx / 750-15xx (4b out) R STt
B Module_3  750-4xx / 750-14xx (4b in)
A Number: 2
» Device_9 Cube67+ BN-EC

Figure 5-32: Devices in the EtherCAT list and the General Properties tab of a Device's Module.

The tab is divided into two sections, Module Details and Slot Details. Module Details provides the
module's basic information. Slot Details provides the module's slot information.
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6.4.17 Use Pre-defined Libraries
The Libraries toolbox allows you to select the functions.

* TIP

« The (All) category at the top enables you to see the full list of available blocks.

« You can access a specific function by entering its initial letters on the keyboard (if the elapsed
time between two strikes is greater than 1 second, the KAS IDE considers the last letter as
the new initial).

Drag-and-drop into the editors

1. When the function is selected, move it with a drag-and-drop operation in the program editor
2. Inthe editor, right-click on a function to set the number of input pins if the block allows an
extension.

ot B
u 5 .
Find ]
7

L Set number of inputs ¥

[T ]

0
1

Figure 5-33: Set the Pins Number of the Block

Drag-and-drop into the dictionary

If you have selected a function block, you can drag-and-drop it in the program declaration within the
Dictionary toolbox, to create an instance of that object.
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6.4.18 Create and Use Custom Libraries

You first need to create a custom library before you can use it to define a new item: function,
function block or variable (for more details on library usage, refer to Use the Custom Library).

NOTE

There is a difference between Libraries' usage and the Import / Export commands related to PLC
programs.
- Import/export is equivalent to a copy and paste operation of programs: when you update
the source of your UDFB, the other programs are not updated because the code has been

duplicated.
« Library is a unique source that can be shared between different projects (like a dll in C):

when you modify the library, all the linked projects are impacted.

6.4.18.1 Create the Custom Library

1. Inthe File menu, click the New command (save your current opened project if necessary)
2. Select the Library application template

B, Add new controller *

Choose an application template

Template Type

() PipeNetwork @ Library
O PLCopen

(O Coordinated Motion

MName Description

Library An application used to create a library

Figure 5-34: Create a Custom Library - Select the Library Template

Click the Finish button

Click the Save As command in the File menu

Define the Library Name (extension *.kal) and its Location

Click OK

In the Project Explorer, expand the Controller and PLC nodes

Right-click on Subprograms and choose New UDFB in the contextual menu, then select the
type of programming language

Expand the Subprograms node and rename the new UDFB

Project View

Mame Type
= g System Sinope
= - Controller [10.50.67 44] PDI

= I3 PLC
§ Programs
2B Subprograms
Ffi NewLib_MyNewUDFE ST
“§ Defines
= E=3 Motion

NOTE
It is the name of the variable type which is displayed in the dictionary if you use this library in
another project.

PN AW

0
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10.
11.

@ IMPORTANT

Duplicate UDFB names in a library are not possible. Only the first instance found is kept when
importing the library definitions in a project.

To avoid this situation when designing your libraries, use a prefix to identify the library for all
UDFBs and functions in the libraries (in the current procedure, the prefix is: NewLib_).

Create the UDFB program (for more details, refer to Create Programs)
In the File menu, click the Save command

6.4.18.2 Use the Custom Library

PN =

o

Open the project where you want to use a library

In the Project Explorer, expand the Controller node
Right-click on PLC and choose Libraries in the menu
Click Add

NOTE

You can add as many external libraries as you want

Select the *.kal file already created before and click Open

B, |ibraries *

Libraries

tion'~ KAS Related\KAS Project Files\Testing.kal Add...
tion'~ KAS Related\KAS Project Files\test.kal

Remove

Close

Cancel

< >

Save as Relative Path

Figure 5-35: Use a Custom Library - Select the Library

* TIP

You can use the relative path to specify the path relative to the working directory where
your project is saved. This ensures consistency when you move your project and your library.

Conversely, the absolute path points to the same location on your file system regardless of
your project directory.

Click Close
The library is displayed in the Library widget and you can now drag-and-drop the UDFB (or any
subprogram) of this library in any editor

Libraries

Function Blocks | Contrals | P

Mame
(Al
(Project)
PLC Standard
PLC Advanced
Mation/Pipe Metwork
Motion/PLCopen
Field Bus
Syskem
= Mylib
M3 Mewlib_MyNewDFE

Figure 5-36: Use a Custom Library - Display the Library
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8. Inthe Dictionary toolbox, right-click on the program and choose Add variable in the menu
Dictionary

[Conh’oller:PLC - ] ] w

Variables | Enums: | Bit Fields |
6 Mame | Tupe
@ Global variables
|44 Retain variables
[® MachineLogic

r nd P
[® untitle [z
Inst_Mey Redo
_ LastTra | Add vagigble |
E-’:l PNCo Renamvevariables
[3# Profile .
## EtherCl Browse variable
B MewSt Add structure
7 NewSt Rename structure

Figure 5-37: Use a Custom Library - Add a Variable

9. Inthe Type drop-down menu, select the type defined in the external library (it can be at the
bottom of the list)

Create Variable *

M ame: |NewVar (] 8 |
Tupe: |\u"a|idateAxisDuringMove j Cancel

Init walue:

Uszer Group:
Tag: Y alidatedsisDuringt ove
Drescription:

[~ Estemnal

[~ Sub.

Figure 5-38: Use a Custom Library - Select the Type

What happens when you remove a library from your project?

If youremove alibrary from your project, all its types are removed from your project and all
variables based on the library are displayed in the dictionary in red with question marks

O Main

Mew/ar3 My arType?

What happens when a library no longer exists?
If you open a project containing a link on a library which is no longer available, a warning is displayed:

3 KAS Libraries X

The following libraries were not found or were replaced with
' a newer library with a KAL extension
M o

Mot Found: C:\Documents and
Settings',philippe.moreno.DHRMOTION  Desktop'MyLib.kal

Functions From missing libraries will not be available,
(L ibrarias i Falics were incuded m othar tbraries)

To recover the libraries, you have two options:

« Enter the new path to this library (assuming it still exists on your machine) using the library
dialog (see Use the Custom Library).

« Find the missing library and copy the library back to the path originally specified.
Note that the project has to be closed and re-opened for the library to be read again.

Broken link displayed in Italics

Kollmorgen | kdn.kollmorgen.com | December 2020 197




KAS IDE User Guide |

If alibrary references another library which is no longer available, a dialog with the library link that
causes the problem is displayed in italics.

It can happen for example if your project has referenced LIB-4, which in turn references LIB-1-
ND, but LIB-1-ND does not exist.

To recover your project, you have to open LIB-4 and fix the issue (i.e. LIB-1-ND broken link), then
re-open this project again.
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6.4.19 Adding Cam Profiles

6.4.19.1 Create Cam Profiles
To create a cam profile, do as follows:

1. Inthe Project Explorer, right-click the Profiles item and select the New profile command in
the contextual menu

Project View ‘
Name Type !
4 @ System Sinope
4 . Controller [10.50.67 44] PDMM
- K3 PLC
4 3 Motion MNew profile |
= Import
Contral Pa Show compiled code
Z* PDMM Onboard 7O
> 5= EtherCAT
iﬁ] References
& Fieldbus

A o gl e it M i B ol e

Figure 5-39: Cam - New Profile

2. Anew profile named "Profile" is created with default parameters.
3. Right-click on the new profile to rename it or change its properties.

B Cam Profile Properties l P |

Profile name : Profile
Master/Input Offset: 0
® Rename T |- Master/Input Scale : 360
Rename Slave/Output Offset: 0
Delete 4 Slave/Output Scale @ 360
Export
L [ OK ] ’ Cancel ]
- oK ] ’ Cancel
Properties

Figure 5-40: Cam - Define Profile Filename

4. Click onthe new profile to edit it.

Description

Profile name The name of the Profile which is:

« displayed in the Project Explorer
« usedinthe properties Of the cam Pipe Block. see "Use Cam Profiles" on
page 202-
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Field Description

Master/Input Offset Offsets and scales on the X and Y axes transform the normalized profile into
the output profile as shown on the two figures below:

Master/Input Scale
Slave/Output Offset
Slave/Output Scale

Output

1 ormalize
profile

Input

Figure 5-41: Cam - Normalized Profile

Qutput }
Max Qutput
Output Value profile
1 ormalize
profile
Min 0
Output Value {

0 npu
min max
Input input
value value

Figure 5-42: Cam - Output Profile

For more details, refer to the paragraph below: Four Parameters
Transforming the Cam Profile

Table 5-1: Cam Profile Parameters
Four Parameters Transforming the Cam Profile

Master/Input offset

Output
X offset

Figure 5-43: Cam Profile Transformation - Step 1
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Master/Input scale

Output i

X amplitude

Input

Figure 5-44: Cam Profile Transformation - Step 2
Slave/Output scale

Output )

Input

A 4

Y amplitude
Figure 5-45: Cam Profile Transformation - Step 3
Slave/Output offset
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A

Output
Max O"'?‘E;‘it P
PR Jrofile
Output Value pr Yo fet
Min
T . | ¥
Clutput Value
?f g _ Input
min ./ : max
Input i ; % input
value ! : 3 value
! .
L}
1}
Al
A}
\ -
- -

Figure 5-46: Cam Profile Transformation - Step 4

NOTE

When you change a Cam Profile property, a dialog box indicates the progression of the operation.

For more details about editing the profile, refer to Cam Profile Editor.

See also: Use Cam Profiles

6.4.19.2 Use Cam Profiles
Once defined (see "Create Cam Profiles" on page 199), you can associate a cam profile to a cam Pipe

Block in the Pipe Network as follows:

1. Right-click on the cam Pipe Block and select Properties in the menu
2. Inthe Parameters tab, enter the profile's name

. CAM: CAMIT

General Parameters

Cancel

Figure 5-47: Cam - Associate Profile to a Pipeblock

NOTE

Separating the declaration of the cam Pipe Block from the cam profile provides the capability to
prepare several different cam profiles and then apply one of them to the cam Pipe Block.

NOTE

If you change the profile's filename, do not forget to update the cam Pipe Block accordingly.
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6.4.19.3 Cam Profile Switching

At pipe network start-up or when using the MLCamSwitch function block, a Cam block's output
position is set to the output position of the initialized profile.

For example if the following profile is switched in and the present pipe network position at the input
of the cam block is 150 the position at the output of the cam block will be 50. Then as the input to the
Cam block increases or decreases the Cam output value wiill increase or decrease respectively. And it
will go through the modulo without a postion jump.

2 8
|
9
A
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6.4.20 Define Scheduling

6.4.20.1 Periodicity

The period of execution of a pipe is the time spent between two successive computations of set
values for the same pipe. The period of execution of a pipe is specified by the PERIOD parameter of
the input Pipe Block.

. MASTER: MASTER *
¥
General Parameters
+ Sampling Period |1.0 |
Mode Moduo ~

Modulo Position |350.0

|
Travel Speed |1000.0 |
Acceleration |10000.0 |
|
|

Deceleration |10000.0

Initial Position |0.0

Cancel

Figure 5-48: Set the Period of Execution

All the pipe values are computed independently of events and sequences execution.

6.4.20.2 Order of Execution
The order of execution of programs within a project is determined from the Cycle window.

| Cycle 7 @
MName Period Phase
4
W Common B |1 = o &
4 SFC Section

) Main i1 2o &
b |@ UntitledSFC [ 1 |2] 0 |2]
[® UntitledSFC1 [#] 1 |2 0 |2

a Normal Priority
@ UntitledPBD [ 1 [2] 0 3]
MW UntitledSTL [ 1 [2] 0 [2]

T) UniiledFEDL [ [EENESERES) |

The order of execution is always

1. High Priority
2. SFCSection
3. Normal Priority

The order within each grouping is determined by the vertical ordering. Using the image above, the
order of execution for Normal Priority programs is:
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1. UntitledFBD
2. UntitledST1
3. UntitledFBD1

For more information see Define the PLC Cycle.
6.4.20.3 Define the PLC Cycle
The cycle specification defines the number of cycles between successive executions of the programs.

1. Inthe Project Explorer, expand the PLC node and right-click on the Programs item to open the
contextual menu and select the Cycle command

Project Explorer
Project View
Mame Type
= g System Sinope
= - Controller [127.0.0.1] AKC
= I3 PLC N
n §F'rograms Mew Program
8 Defines Import
= ) Motion
=R 4] Profiles

Figure 5-49: Edit the Cycle
The Cycle window allows the regulation of the following parameters: Period and Phase.

2%

| Name Period | Phase

[z}~ SFC Section ) -
[® Main [+ & o &
e TGl Y I

Figure 5-50: Define the Cycle

The cycle configuration dialog box is used to configure the programs priority into the Virtual
Machine.

Column Description

Name List of PLC programs grouped together by priority level. The priority defines the order of
execution. The SFC programs have a specific section as they must be grouped together.

High Priority means "executed before SFC", and [ ow Priority means "executed after SFC".

Check Enables or disables the execution of the corresponding program.
box

Period Defineshow many cycles are set between two executions of the program.

You can define various sampling periods for programs of the application. Default period is
"1" (the program is executed on each cycle).

Giving a slower period to some programs is an easy way to give higher priority to some
other programs.

Phase Definesan offset that enables you to dispatch slow programs among few cycles.
The goal of postponing the program execution is to reduce execution peak loads.

Example:
a program with period=2 and Phase=1 is executed each eyen cycle
a program with period=2 and Phase=0 is executed each gdd cycle

Table 5-2: Cycle Parameters
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In the High and Normal Priority sections, you can adjust the order of the programs with a drag-and-
drop operation according to the expected sequence. In each section, the program on the top is
executed first.

Select the program you want to set with a higher priority, then drag and drop it to the relevant
priority level.

Mame Petiod | Phase

[z} SFC Section

[®) UntitledsFc
[®) Main
(=} Mormal Priority High B #
: i i =} SFC Section v
c ] [®) Untitled
[ My _sT_znd [ Main
(=} Mormal Priority Marne
< @ LongProgranm [=! !
[®) mMy_sT_1st ) Longpr
[z} SFC Section
o o7 2ne [§ untitledsFc (1 %[0 =
‘ (s en ENIN
(=} Mormal Priority
W moe @[50
mwsimd @ 1 sosl
< | IS

Figure 5-51: Change Priorities by Defining the Cycle
If all programs are with a Period set to 1, the KASIDE is more loaded. The choice of the Period for the
programs gives you the possibility to distribute the load of the application.
Tasking Model / Scheduling and Order of Execution.

6.4.20.3.1 How to specify the duration of a cycle
This parameter is defined in Ether CAT Master Settings Tab.

6.4.20.3.2 Ensuring Variables are Exported

Program Organization Units (POUs) which contain variables (see "Map Variables to HMI" on page 172)
must be compiled in order for the variable to be exported. For example, in the following set of
images we see a POU (UntitledST) with two variables, NewVar and NewVar1 and only NewVar1 is set
to be exported (1). The POU, however, is not set to be executed in the Cycle dialog box (2). This will
cause a compile error (3).

A Name | Type | Dim. | Attrib. | Initvalue | User.. | HMI |
i@ Global variables B Cycle (-5 []
| Retain variables
[® MachineLogic Name Period  Phase
[® Main
El [ UntitledST 4 SFC Section
NewVar  BOOL O > [ Main HEICHE
NewVarl BOOL m@] - ""’“‘EIP""".“’ P
- 8| UntitedsT 1 5 0 &
3 PNCode D@
[3# ProfilesCode
%7 EtherCATCode

Information and Logs

| “Locallog™ | controlleriog | Find andReplace | Breakpaints | Compier Output |

Controller:PLC: < 37 BOOL/SINT; 0 INT; 40 DINT/REAL; 11 LINT/LREAL; 0 TIME; 22 STRING; - CRC = d409fe92 =
Controller:PLC:On Line Change is disabled

Controller:PLC: [MODBUS-5]: (4): UntitledST Mewvar 1: Unknown variable symbaol @

Controller:PLC: < CT Segment = 60 byte(s) =

Controller:PLC:Error(s) detected

Controller: PLC failed

Controller; - Device compile failed -

Project compile failed

Compilation Failed el

Figure 5-52: Example of a variable not being exported and the resulting compile error.
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6.4.20.4 About Parent-Child relationships and execution order

The SFC Section allows for editing the period and phase values of parent and child programs. Parent
and child programs follow certain rules:

« A parent program can be enabled or disabled. If a parent is disabled the child will also be
disabled. A child program cannot be disabled.

« Parent programs are allowed to move across priorities. Child programs will follow the
movement of a parent. Child programs are not allowed to move independently.

« When a child programis created or imported, it willinherit the enabled/disabled state of the
parent program.

« The SFCs are executed at the set cycle period and phase. All parent programs will be executed
first and then the children programs will be executed in order.

To understand the last rule, consider the following Cycle example. There are three parent programs,
each with a number of child programs. All parents are executed, followed by the children, in order.
The actual flow is illustrated below the image.

Mame Petiod | Phase

[= SFC Section
= @ Parenktl
= [§ Parent1_child1
[ Parent1_child1_child
= [ Parent1_childz
[®) Parent1_childz_childy
= [W| Parentz
= [ Parentz_Childl
[ Parentz_child1_child
= @ Parent3
= [ Parent3_Childl
[®) Parents_child1_child
Mormal Priority

A A

ooololojooolololo
AR O A A A

Parentl

\

*Parent2

\

*Parent3

\

"Parentl Childl

\

l#Parentl Childl Childl

\

"Parentl Child2

\

l#Parentl Child2 Childl

\

"Parent2 Childl

\

l*Parent2 Childl Childl

\

"Parent3 Childl

\

l#Parent3 Childl Childl
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(@ IMPORTANT

Parent SFCs should run faster than their children. If this is not the case, the stop condition can be
vague. When a child runs slower than its parent it does not stop when the parent stops, but at the
child's next execution. This means the parent could execute more, while the child is still running.

* TIP

A child program is initiated at Phase 0 in respect to its parent.
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6.5 Running the Project
This chapter explains how to build, download and run your project.

B =2 A

O OO OO

1 Set the compilation options to run your project in Debug or Release modes, and
choose if you want to activate the Online Changes
2 Compile the application and see all the remaining warnings and errors

NOTE

Before step 3, you need to start the kas software (KAS Simulator ©F KAS
Runtime) on the target device where you want to run your project.

3 Connect the KAS IDE to the target device
4 Download the Application compiled on the KAS IDE to the target device
5 Start / stop the device, and control your application with the script commands

6.5.1 Set the Compilation Options

You can open the PLC options with the (‘ icon. W PLCoptions |2 DS
If you want step-by-step debugging to be available during simulation or Compilation
online testing, you need to select the Debug compiling mode. If step-by- (@) Release () Debug

step debugging is no longer required, select the Release compiling mode Code generation:

in order to give highest performance to your application.
Online Change

When you incorporate additional statements (such as trace outputs) in

. Online Change Enabled
your code, you must select the Debug compiling mode so that they are

taken into consideration (in RELEASE mode, those statements are not PLC Variable Locking
included), Allow Variables to be Locked
« For Conditional Compiling, Conditional Compiling ok || cancel

« For Online Changes, PLC Online Change

Code generation
There are two code compilation options, Normal and Optimized.
« Normal code allows for use of all PLC features in the KAS IDEand Runtime.
« Optimized code allows for faster PLC execution with the following limitations:
« Debug features are disabled, including breakpoints and step-by-step debugging.
o PLCOnline Change is unavailable.
o WAIT/WAIT_TIME are not supported.
« Supported by AKD PDMM and PCMM controllers.
Why select Normal?
Normal code generation creates P-code and executes inside a virtual machine.
Size constraints: The P-code is smaller than the same program translated to "C-code".

For development and debugging: Normal code allows you to set breakpoints, step through PLC
code, and use online change. Additionally, as normal code is interpreted (which means that the
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code is read by the KAS Runtime engine that then determines the instructions to run), the
interpreter can apply many additional runtime checks that would be harder to implement with
optimized code.

Why select Optimized?

Optimized code generation creates C code (as in the C programming language), which is compiled
into native machine code, and executes directly.

Execution speed:Optimized code executes significantly faster, allowing the controller to run more
complex PLC applications.

* TIP

Using Normal code is recommended in order to take advantage of all KAS PLC features, unless the
controller is unable to meet performance requirements.

6.5.1.1 Conditional Compiling

The compiler supports conditional compiling directives in ST, IL, FFLD, and FBD languages. Conditional
compiling directives condition the inclusion of a part of the program in the generated code based on
pragma. Conditional compiling is an easy way to manage several various machine configurations and
options in one unique application project.

Conditional compiling uses definitions as conditions. Below is the main syntax:

#ifdef CONDITION
statementsYES. ..
#else
statementsNO. . .
#endif

If CONDITION has been defined using #de fine syntax, then the "statementsYES" part is included in
the code, else the "statementsNO" part is included. The "#else" statement is optional.

* TIP

Intellisense facilitates the reading by coloring in gray the part of the program which is not active.

How to define conditional compiling directives?

Languages Description

STandIL Directives must be entered alone on one line of text
F#ifdef DEF_Al_Periodichis
MLFhaSetPhase (PipeNetwork.PHASEL, DEF_Al1 PosPeriod-Al RefPosd);

HLPhaSetPhase(PipéNetwork.PHASEl,DEF_Al_LinearPeriod -Al RefPos4);

FBD Directives must be entered as the text of network breaks
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Languages Description

FFLD Directives must be entered as a network pragma with the #= icon.

In the example below, if CONDITION has been defined using #de fine syntax, then the
networks 2 to 4 are included in the code, else the networks 5 to 12 are included.

Metwark #1
E-stop hoth axes when the E-stop button is pressed
[ #ifdef CONDITION
Metwark #2
Reset the axis errors of both axes when the Reset button is pressed

Metwaork #3
Close the servo loop and enable the drive when the Enable button is pressed.
Open the servo loop and disable the drive when the Disable button or the
E-stop button is pressed.

Metwork #4
Close the servo loop and enable the drive when CloseLoop is high.
Open the servo loop and disable the drive when Closeloop is low.

[ #else
MNetwark #5
Get the Axis 1 actual position for the Contral Panel to display

Metwark #6
Getthe Axis 2 actual position for the Cantral Panel to display
Metwark #7
Raw feedhack positions
Metwark #8
Read the states ofthe axes
Metwark #9
If bath axes have no errars and are enabled, turn an the Ready indicator
Metwark #10
Manitor Yelocity of each Axis
Metwark #11
EtherCAT status word of each Axis
[ #endif
Metwork #12
Dirive Fault observer

End of Module

NOTE

Conditional compilation do not apply to actions in an SFC step.

The condition"__DEBUG" is automatically defined when the application is compiled in DEBUG mode.
This allows you to incorporate some additional statements (such as trace outputs) in your code that
are not included in RELEASE mode.

#ifdef __DEBUG
Printf('In debug mode', 0, 0, 0, 0);
#endif

Running the Project
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6.5.2 Compile the Application

After creating all the elements of your project, you are ready to compile it. The project must be
compiled before it is simulated or downloaded to the target.

You can compile your project with the compile icon E’J in the toolbar (Ctrl+B shortcut).
The compiler reports messages in the Information and Logs toolbox (see Compiler Output tab).

No other actions are possible when the compilation is in progress.

¢ Information and Logs 5 X
| Local log | Controller log | Find and Replace | Compiler Qutput |

LUNooner . FLU LUGUINY appiiig uorm S Ymous. ..

Controller:PLC:Main

Controller:PLC:MachineLogic

Controller:PLC:ProfilesCode

Controller:PLC:PNCode

Controller:PLC:Building application data...

Controller:PLC: < Call stack depth = 1 =

Controller:PLC: < 35 BOOL/SINT; 1 INT; 47 DINT/REAL; 12 LINT/LREAL; 1 TIME; 25 STRING; -CRC =0
Controller:PLC:On Line Change is disabled

Controller:PLC: < CT Segment = 60 byte(s) =

Controller:PLC:Relocating code. ..

Controller:PLC: < Code CRC=baa2f358 - File CRC=272d3199 - Size=6332>

Controller:PLC:No error detected
Controller: - PLC successful
Controller: Device compile successful -
Project compile successful

< ¥
Mot Connected

Figure 5-53: Compiler Output
* TIP

Errors are easily located using the information and logs window as shown below.

Double-click on an error in the list to open the program and jump directly to the relevant location in
the editor.

Main I MachineLogic I Buttons Iyhlew
Repeat
MyCounter (TRUE, FALSE, 16#FFFF);:
A4 CV 1= MyCounter.CV;
if MyCounter.CV.7 then
hToggleVal := TRUE;
Ledlightz := |dalsi=alatf
End if;
bToggleVal = not ggleVal;
LedlightZ := bToggleWal:
Until MyCounter.(Q = L3E

end repeat;

4

(6,23)

Information and Logs [ 4

Astrolab I Find and replace Cofpiler Oukput

O TS ;I
Controller _IPC:PLC:MyMask
Controller _IPC:PLC:MyMewSTProg

oop insks

i%:vggle\n‘al. EMD_IF" expecetd
Controller _IPC:PLC:MyMewSTProg: (6): boggleval: "UNTIL" expected after stat
Controller _IPC:PLC:MyMewSTProg: (6): boggleval: New statement expected
Controller _IPC:PLC:MyMewSTProg: (73 End_if: New statement expected
Controller _IPC:PLC:MyMewSTProg: {10% Unkil: Mew statement expected
Controller _IPC:PLC:MyMewSTProg: {10% Q: Unknown identifier
Controller_IPC:PLC:Errors) detected

Controller_IPC:PLC: < & error(s) =

Controller _IPC: PLC failed
Controller_IPC: Device compile Failed -—------------- b
Project compile Failed ‘;I

Figure 5-54: Error Location when Compiling
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To locate source code, you can also use the Find and replace feature (for more information, refer to
Find and Replace Tab)

NOTE

In FFLD, when a function, function block or UDFB is not connected on the left, theniit isignored
(removed at compiling time).
This case only applies for functions - not for function blocks.

6.5.3 Launch KAS Simulator
If you want to simulate your application, click on the Simulator button in the toolbar.

File Edit View Tools Window Help

Project Explorer 5 X ‘1 Simulator i
Project View

Once the program opens, you can start the simulation using the Control Panel.
Using the KAS Simulator
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6.5.4 Connect to the Controller
KAS provides all the commands for controlling the target in the Device toolbar:
L= Kess*0-0

Figure 5-55: The Device Toolbar

Icon Description

i 4 Show the controller communication properties dialog (PLC options) (see details
below)
= Change the controller IP address to connect with KAS Simulator. In this simulated

mode, the controller properties change as shown below and the Controller Type
includes the IP address 127.0.0.1,

B Controller Properties ==l

y Controller Configuration
v

IP Address

Controller Type

Controller Simulator
Project

Version |
Download project source to the controller

[ Enable PLC variable remote access

Modbus Configuration

o) e Cydle Time (20ms - 1000ms)

") Other Modbus devices =~ 227

For more details, refer to ysing the KAS Simulator

EJ Compile project

E.‘I!. ]Elompile and download the project. This downloads the application and Project Source
iles.

Establish connection with the target controller (see possible statuses here)
Close connection with the target controller

h Download the application to the targeted controller (note that the application must
not be running).
For more detalls, refer to pownload the Application

L] Start the application. It can be either:
Warm Start (default mode): Retain Variables are loaded at the application startup.
They are Not re-initialized; whereas other variables are started with their initial
values.
Cold Start: use retain variables with their default values. Such starts occurs from time
to time but are few.
To choose a Cold Start, you have to drop-down the Start button as follows:

O[|Olis 5lin » m 3 ® 3]

Cold Start - Use initial values For retain variables

u- Stop the application
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NOTE

If the previous download failed (due to events such as the Ethernet being disconnected or the
controller being turned off), you will not be able start your application. Additionally:

« noversion information is shown in the web server or status bar

« the Start, Cold Start and Download buttons are not available on the web server

« if the AKD PDMM or PCMM tries to auto-start, an E24 error is flashed on the 7-segment
display.

Review the Controller logs for more information.

Ensure the Simulated device mode is active (the icon E must be selected)

To establish the connection with the target controller, click the Connect Device icon 3-"»{'\

NOTE

You need to configure the device before connecting (see Configure the Controller)

6.5.4.1 Actions to Prevent Compatibility Issues

The software versions of the KASIDE and the KAS Runtime have to match to avoid compatibility
problems.

See KASIDE to Runtime Compatibility for more information.

* TIP

The software versions of the KAS IDE and the KAS Runtime are also available in the local log
messages (the level for this message is INFO).

When another KAS IDE is already connected to the controller, a warning is displayed and the
connection is discarded to prevent any conflict.

6.5.4.2 Application Status Bar

The status bar provides global information about the target and the name of the running application
currently stored in the device.

Text displayed with background means that the version of the application is different
between the KASIDE and the target.

For more details, The following table summarizes all cases for the labels of the status bar.

6.5.4.3 Message Window
Every log message has the following information:

« Timestamp
. ID
o Message

NOTE

Once connected to the device, it is no longer possible to edit the PLC programs, unless Online
Change is active (see Compile the Application)

@ IMPORTANT

Depending on the number of AKD drives physically present in the EtherCAT network, the KAS IDE
might slow down when getting data.
The KAS Runtime is not concerned with this limitation.
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6.5.5 Download the Application

« Click the Compile and DownloadE.!. button (Ctrl + F7) or the Download & putton.
The application is compiled and downloaded or just downloaded to the controller.

« Ifyouenabled the "Download Project Source in the controller" option in the Controller
Properties dialog box (see Configure the Controller) then the source code is also copied
to the controller.

« Ifyoudisabled the "Download Project Source in the controller" option and the controller
has project source loaded you will be prompted with a message. The message
presented will vary, based on whether your current project and the project on the
controller have the same name or not.

Project Message Actions
Names
Same B Download Project Source ==l OK: Source on controller is
name The source code an the contraller will be last, deleted.
l L Press 'OK' to continue, .
Press 'Save' to save the source to your local machine, Save: Source on Controller IS
Press 'Cancel' to cancel the download of the application. ove rWritten and |S also Saved to
[ ok |[ swe |[ concel "My Documents". If that source

file already exists in My
Documents you will be
prompted to rename the source
file, overwrite that file or not. If
you do not rename or overwrite
the file then the download to the
controller will be canceled.
Cancel: Download is stopped.

Different |= bownload Project Source [==J| OK: Source on the controller will
name The controller contains the project file UnnamedProject.kas, be re placed.
l"\ Eress :OK' i:'o replace this file With.Drag_Dmp.kas. ) Save: Source on the Controller
ress 'Save' to save UnnamedProject.kas to your local machine, A
Press 'Cancel' to cancel the download of the application, will be saved to "My Documents"
as above.
(ST R e Cancel: Download is stopped.

« You will be prompted with an alert to connect to a controller if you try to Compile and
Download without being connected.

« You will be prompted with an alert if there is not sufficient space on the controller for
the application. Clearing the User Data is one method to create more space on a AKD
PDMM or PCMM.

* TIP

The versions between the KAS IDE and the KAS Runtime must be the same if you want to be able to
debug your application (for example to display the animated values in the editors).

(@ IMPORTANT

If the IDE version differs from the runtime after compiling an application, the function blocks
defined in the IDE and those implemented in the virtual machine of the runtime can possibly be
different. To prevent this potential mismatch, you must compile and download your application
again.

NOTE

In addition to downloading the application to the controller's flash memory, you can download the
project's source code, allowing you to store the project. See File Menu for information on
retrieving saved projects.
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6.5.5.1 Application Status Bar

The tooltip of the application status bar gives more information about the application stored in the
target: name of the project, name of the device, version of the application, its build number and date
of compilation.

To view the tooltip, hold the mouse over the application status bar and wait for 1 or 2 seconds
without moving the mouse.

Local: Scan EtherCAT:4 @ Contraller: Scan E

Project: Scan EtherCAT

‘grsion:

Build: 4

Compile time: 2010-11-05T14:34:11

Figure 5-56: Device Tooltip displays Version

6.5.6 Device Control

6.5.6.1 Start/stop the Device
With the KAS IDE

You can start / stop the device with the buttons W and ﬂ
With the KAS Runtime

In the KAS Runtime menu you can click the start / stop command.

= Kollmorgen Automation Suite Simulator - [Axes]

)

File | Help

BE=EN [fitor |

| Cold Stalri}\- Use initial values for retain variables

Stop

Options

Exit

" />

Figure 5-57: Start Device with the KAS Runtime

6.5.6.2 Log Window

The Log window displays all run-time messages issued by the device or by the KAS Simulator when
testing the application.

The log area of the KAS IDE and the KAS Runtime Simulator are the same. It contains the log
messages as described in Information and Logs
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6.6 Testing and Debugging the Project

During system validation it is essential that the KAS IDE allows you to monitor the application program
execution and to capture critical events and their data when they occur.

A Control Panel (designed with an internal editor) can be used to provide a basic interface.

6.6.1 Step-By-Step Debugging

To minimize risk, the KAS IDE in conjunction with the KAS Simulator allows checking and validating the
application program prior to deployment of the machine/system in production. This is achieved by
capturing critical events in a step-by-step mode.

In addition to the cycle-by-cycle execution mode, the debugger has a rich collection of powerful
features for making step-by-step debugging in the source code of your application.

NOTE

Step-by-step debugging is available only if the project has been compiled with the DEBUG option.
This option can be selected from the project compiling PLC options dialog box, accessible with the

icon.
| PLC options P

Compilation

(") Release @ Debug
Code generation:

Online Change
Online Change Enabled

PLC Variable Locking

Allow Variables to be Locked

o ][ cond |

Figure 5-58: PLC Options - Debug Compiling Mode

« An application compiled in Debug mode includes additional information for stepping. This leads
to bigger code size and reduced performance.

« When debugging is finished, it is recommended to compile your application in Release mode
to give highest performance to your application.

Step-by-step debugging is available:

« InSTandIL text programs (a step is considered as a statement)
o InFFLD programs (a step is considered as a rung)
« InFBD (astepis considered as a graphic symbol corresponding to an action)

(D IMPORTANT

Step-by-step debugging is not possible in SFC programs, see About SFC for more information.
There are two possibilities for entering the step-by-step debugging mode:
« Setabreakpointin a program (for more details, see "About Breakpoints" on page 220)

UnikitledsT

[ Printf (' Manual mode', O, O, 0, 0);

/4 Start motion
MLM=tRun (PipeNetwork.Master 11 , Trawel3peed 50.000000 )
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When you start your application and the breakpoint is reached, the execution stops at the
specified location and you can run one step further in the program with the stepping
commands.

« Whenthe target isin cycle stepping mode (STOP), you can step to the beginning of the first
program.

* TIP

Pausing a program will not interrupt the current VM cycle. The current cycle will finish and
execution will be paused before the beginning of the next VM cycle.

The following commands are available from the Debug Toolbar for stepping:

Icon Description

ﬁl Step Over the next instruction:
If the next instruction is a call of a function block or a sub-program, the
execution passes over to the following instruction.

Tl} Step Into the next instruction:
The next step will be at the beginning of the called block
(if the next instruction is not a call of a function block or a sub-program,
then the Step Into behaves like the Step Over)

{"il Step Out the current block:
If the current stepping position is in a called function block or a sub-
program, the execution continues up to the end of the current block.
Otherwise, the Step out behaves like the Step Over.

In addition to these commands, you can click at any time:

Description

Bl Execute the cycle (from the current position up to the end of the last
program)

B  Restart the target in "normal" execution mode (RUN)
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6.6.2 About Breakpoints

The step-by-step debugging feature is enabled by setting breakpoints in the source code of the
application.

NOTE

This feature is only available when you have chosen the DEBUG mode (for more details, Set the
Compilation Options).

1 Kollmorgen Automation Suite Integrated Development Environment - [UntitledST]

W, File Edit ‘Wiew Tools

Window  Help
aMwl e R aE e d:XFE 0 sss0 0

Py om P H (R

Praject Explorer & X | UntitledST |
Project View
o Type ~| [¥stare  TRUE = true;
= u Sysktem Sinope | (o .
= . Controller PAC Cont... gend, true:
=g PLC ®aaaa TRUE true;
= W Programs
# |3 Main oo | | RppS— .
[§) UnttledsT ST P Lrues
&1 Subprograms
*§ Defines
= ) Mation
) Profiles
L PipeNetwork
& control Panel Panel
= EtherCAT < s
Project Explorer | Libraries | Dictionary (1,1)
Information and Logs 5 X
| *Locallog® | *Controller log* | thdeqiaoeI Breakpoints | Compiler Output
> Status Location
~' * UntitledST: (1)
- *® UntitledsT: (3)
@ ®  UntitedsT: (5)
<€ * UntitledsT: (7)
Local: UnnamedProject: 25 & Controller: UnnamedProject:25 Drives inactive Paused Connecked

6.6.2.1 About Breakpoints

» Breakpoints are a marker that is set in code which, when reached, stops the code's execution
at that location. This lets you run one step further in the program with stepping commands.

* TIP

Pausing a program will not interrupt the current VM cycle. The current cycle will finish and
execution will be paused before the beginning of the next VM cycle.

« Breakpoints are shown as ared circle (dark or light) in the left margin.
» Breakpoints may be active ('.') or inactive ().
« Breakpoints are active only when the IDE is connected to a target running an application that is
compiled from the exact code displayed in the editor.
« Breakpoints are inactive if:
» the IDEis not connected to atarget
« the IDE is connected but not running
. the IDEis connected to a different version of the code
» the IDEis connected to the code but a modification has been made in Edit mode.

« Breakpoints will always be applied to the target, based on their position in the editor. If a
breakpoint is moved in the editor, then you reconnect to a target, the breakpoint in the target
will be moved to the new position.

« A Breakpoint that has been "hit" has a yellow triangle ([} and [E') to indicate it has been
reached in the code.
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« Breakpoints are saved when saving the KAS application and are reloaded when loading a KAS

application.
« See Setting, Removing, Enabling, and Disabling Breakpoints for information on working with

breakpoints.

« See Breakpoints tab for information on the Breakpoints tab in the Information and Logs
widget.

« Projects support a maximum of 16 breakpoints. This includes both enabled and disabled
breakpoints.

NOTE

Breakpoints can significantly increase the PLC cycle time execution. This is due to the fact that the
VM must evaluate the breakpoint condition at every cycle.

6.6.2.1.1 About Online Change

« Online Change cannot be enabled when the KAS Runtime is paused due to a breakpoint. Online
Change can only be activated when the target is running.

L1 Online Change need a running target! :z:

The Cnline Change cannot be enabled because the runtime is paused.,

! 5 Yiou must first resume the runtime!

Online Change has been canceled!
« Every breakpoint is activated if an Online Change is performed successfully.

NOTE

The breakpoints are not activated synchronously but in a reasonable time.

« All breakpoints become inactive when an Online Change is reverted.
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6.6.3 Setting, Removing, Enabling, and Disabling Breakpoints

This section discusses working with breakpoints within the editor. See Breakpoints tab for
information on the Breakpoints tab in the Information and Logs widget, including modifying
breakpoints in bulk. For background information see About Breakpoints.

6.6.3.1 How to Set Breakpoints

1. Openyour programin the IEC 61131-3 Editor.

2. Click onthe line (for ST/ IL) or diagram (for SFC 1, FBD or FFLD) where you want to set the
breakpoint.

3. PressF9 or right-click and select Add/Remove Breakpoint from the menu.

IF StartTest THEHN
23 Undo Ctrl+Z
Ins
FLSE Redo Ctri+Y
Ins
oD 1n Copy Ctrl+C
- Paste Ctrl+V
IF Ins Cut Ctrl+X
exp, 72| | Find Ctri+F
Find All Ctrl+Shift+F
Find MNext F3
Elapse
Add/Remove Breakpoint F9
Enable/Disable Breakpoint Ctrl+F9

Figure 5-59: Setting Breakpoints

4. A Breakpoint circle is added to or remved from the left margin. The Breakpoint will be set as
either active ('.') or inactive (&), based on the IDE's connectivity (see About Breakpoints).

Even when you are not connected to the Controller, breakpoints can be placed in programs, sub-
programs or UDFBs.

NOTE

When you start your application, if the current position is not on a valid line for stepping, the
breakpoint is automatically moved to the nearest valid position.

@ IMPORTANT

When you close the connection with the target, all the breakpoints are removed in the KAS
Runtime.
6.6.3.1.1 About SFC
There are several things to note about breakpoints in SFC programs:
« InSFC programs, breakpoints can only be set on transitions (i.e. in First Level diagram), and

not in steps or conditions. With a breakpoint set on a transition, you can debug cycle-by-cycle.
Please remember that P1, N and PO placeholders are designed to contain very simple code.

* TIP

The recommended way to proceed for SFC sub-level programs is to rely on subprograms,
where debugging is allowed.

« Breakpoints can be set and removed in SFC programs, they cannot be enabled and disabled.

6.6.3.2 How to Enable/Disable a Breakpoint

1See limitation explained in paragraph below: About SFC
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To enable a breakpoint, right click on an inactive breakpoint and select Enable / Disable Breakpoint
(or Ctrl + F9). This is only available when the IDE and runtime are connected.

To disable a breakpoint, right click on an active breakpoint and select Enable / Disable Breakpoint
(or Ctrl + F9). Selecting this option will remove the breakpoint from the runtime; the breakpoint will
be remain in the editor and be changed to an inactive state (D).
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6.6.4 Printf Function
You can use the Printf function to display string in debug mode.

| MacroEditor | Osdlloscope | ControlPanel | Controller:Motion:Pipelietwork |  MachineLogic

| Firstievel | actions | P1 | v [ Po | notes |

@® stL O FeD O D O FRLD

-~
b Printf ('Manual mode', O, O, O, 0): J A
// Start motion |
MLMstRun (PipeNetworg.Master 12 ter 2 ravelSpeed S0 )
v
<3| ¥
Information and Logs 5 X
Local log Controller log | .FandandRa% | Compiler Qutput |
Filter | * \ V| [ Configuration
A"
Time Source \ Level Message L
=TT —— S
22 0 13/08/2009 17:42:25 (892) Controller KFO Starting driver MSBusDriver
23 o 13/08/2009 17:42:26 (154) KMSIDE  INFO Reset CmdIDs of Object Database ok
24| P 13/08/2009 17:43:37 (371) Motion INFD Activation Pipes
25 | P 13/08/2009 17:43:37 (402) Motion INFCY PowerOMN 3
26 | P 13/08/2009 17:43:37 (403) Motion TNFO Manual mode v
< | ¥

Figure 5-60: Printf Function

This is a good way to trace your SFC programs. Note that you can also use the PrintMessage
(Function).
How to customize output in the log window?

Raise warnings or errors icons

First column in the log window displays an information icon which can be replaced with a warning or
error icon as follows:

@w
QE

| Firstievel | actions | P1 [ v [ Po [ notes |

® st O reo O b O FALD
e
Printf('Manual mod§BW’ , 0, 0, 0) ~
// Start motion
MLMstRun (PipeNetwgkk.Master 12 , TravelSpeed S0 )
v
<3| ¥
Information and Logs Z 5 X
Local log Commy log | Find and Replace | Compiler Qutput |
Filter | ‘/ V| [ Configuration
ri
Time Source  Level Message L
g P v e S
52 0 13/@8/2009 17:47:13 (100) Controller INFO Starting driver MSBusDriver
53 0 1308/2009 17:47:13 (411) KMSIDE INFO Reset CmdIDs of Object Database ok
54 | €9 #3/08/2009 17:47:40 (698) Motion INFO Activation Pipes
554§ /08/2009 17:47:40 (699) Motion INFO PowerQN -
13.."08,."2009 17:47:40 (713) Motion WARN... Manual mode »
< | ¥

Figure 5-61: Customizing Output for Printf Function
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6.6.5 Soft Oscilloscope Debugging

It can be interesting to access the values of the variables of the application. It is particularly important
during development and debugging.

There is a way of visualizing and changing variables via the Graphics HMI panel (see IEC61131-3
Editor Debugging). You can also access and change variables via the Variable Dictionary (see Variable
Monitoring).

However, these two methods can only access and change variables from the PLC part and not from
the Motion part of the application. Furthermore, the temporal evolution of the Motion variables
would not be very intuitive. The ideal tool to trace the Motion variables is a softscope.

Other typical areas for using the softscope are:

« Recordingwhen aninputis sensed in a cycle
« Recording how much correction is being made in each cycle
« Checking the settling time of an axis

To open the Softscope, click the Oscilloscope command in the Tools Menu.

For more details on Softscope description and usage, refer to Soft Oscilloscope

6.6.5.1 How to Plug Motion Variables

NOTE

The Softscope retrieves the variable values from the Motion Simulator. You can only plug objects
which exist in the Motion Simulator. While the PLC variables exist all the time, the Motion objects
are only created after the start of the application.

When your application is running, do the following:

1. Open the PipeNetwork of your Controller in the Workspace
2. Right-click on Gear1 to open its menu
3. Choose the command Plug on channel...

A 1

MASTER GEAR1

[ Properties Alt+Enter
* * X Delete Del
& Cut Ctrl+X
G Copy Ctrl+C
GEAR? CW[ Map to Oscilliscope channel...
| Unmap all Oscilliscope channels

Figure 5-62: Plugging a Motion Variable

NOTE

Your application must be connected and running to plug a variable to the channel.
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4. Set Channelto 1 and choose the relevant Data

| Plug on channel @‘ﬁ

Name: GEAR1
Type: GEAR
Channel:
Derivation order:

Derivation Period: 0.0

o |

Cancel

e ]

Figure 5-63: Plugging a Motion Variable - Parameters

NOTE

The complete list of data are only visible when your application is running
For more details on the parameters, refer to Plugging Probes, Mapping Variables

6.6.5.1.1 Usage example with the Pipe Network
The Softscope allows the recording and display of motion at points any where in a Pipe Network.

The following example shows the difference between the input and output of the Phaser Pipe Block
(called AngleAdvance).

B

HMASTER:

MASTER

ORIL

Angle_Advance  CNV1 AXIS1

GEARZ AXIS2

The red line is the input, the green line is the output and the blue line shows when the phase advance
change was active.

(

JO®)  remzrzm 05 20

Figure 5-64: Example of Plugging a Pipe Block

How to Plug PLC Variables
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6.6.5.2 How to Plug PLC Variables

1. Inthe Variable Dictionary, right-click on the variable lastMachineSpeed to open its menu
Choose the command Plug on channel

Dicti y

[Commller:PLC v] [ Track Selection f

Variables | Enums | itFieids |
A Name | Value | Type |
@ Global variables

[ Retain variables Undo
[® MachineLogic Redo
@ pliain Add variable

El [ UntitledST
Inst_MNewStructure
[ PNCode
[3# ProfilesCode
%% EtherCATCode
% NewStructure
% NewStructure1 Paste
Delete

Rename variables

Browse variable L4

Add structure

Rename structure

Copy

Find all

Open UDFB

| Plug on channel ...
Unpluﬁll channels

< |

Dictionary Project Explorer |

Variable IO mapping

Print Dictionary...

Figure 5-65: Plugging a PLC Variable

3. Set Channelto 2(because channel 1 is already plugged)

LJ Plug on channel Iilfg

Select a variablefmember to plug on the channel

Group : MachineLogic
lastMachineSpesed

Channel:

Detivation Order:

I Ok l ’ Caniel ]

Figure 5-66: Plugging a PLC Variable - Parameters

You can start the Softscope now to see traces, as shown in the following figure:
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458

388

319

249

180

111

41

-97.7

4975 4975 4975 4985 4985 4995 4995 S00s s00s
[T=444.631ms] [C1:69.44] [C2:100] [C3:100] [C4:100]

Figure 5-67: Traces Displayed with Soft Oscilloscope

* TIP

Easy probe plugging is assured since you do not need to unplug a probe from a channel before
plugging a new probe into the same channel.

How to Plug Motion Variables
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6.6.6 Compare PLC Programs

KAS provides a tool to show the differences between the "Local Project" and the project currently on
the Controller or another project file.

* TIP

« To compare project files, use the Compare Projects function from the File menu.

« The function for comparing the local project file to that on the controller is accessed from a
button on the Status Bar, between the Local and Controller versions. It is active when KAS is
connected to a controller.

—| Compare PLC programs } i
Locak: CamSwitch_SthOrder_Parabelic:373  [21 Controller: CamSwitch_5thOrder_Parabelic:: Drives: Unknown  linning Connected a

Once files have been selected to compare, a window opens listing the components of each project,
and any differences between them. How the projects differ is color coded.. Red itemindicates
where there is a mismatch. Double-click to open an item. The << button brings you back to the list.

53] Project Comparison : C:\Users\william.gaffga\AppDatatLocal\Kollmorgen\KAS\IDE_Instances\12888\Project\Controllen\PLC <> C:/Users/william.gaffga/AppData/Local/K... - O X
] W i K==
4 [@ PLCOPLC JFroarams\Cycle and piopetties

4 [@ Progams Programs: Programs:

B cycle and properties
B CAM[ST]- left only
] Main [SFC] - right only

B FaultMonitor [ST] - left only
B Main[ST]- left only
B MWCFB_AKDFault_v3 [ST] - left only DEBa: T
B MCFB_AKDFaultLookup [ST] - left only SCES 955 5T
B MCFB_Jog IST] - left only —
B PLCopenCode HCFB_-AKIJEault_VS [ST] :
BE ProfilesCode FrofilesCode [ST] ProfilesCode [ST]
B  ProfilesCode_FFLD [ST] - left only PLCopenCode [ST] PLCopenCode [ST]
b [ Variables, /0 and stuctures
b [ Defines
B Compiing options
E Binding
BE mopBus
B asi
B Bushiiver

Figure 5-68: Listing the Differences

The following message will be shown if you click on the compare button but the project is not present
on the controller.
M. Cannot Compare Projects *

The project source is not present on the controller, Please enable the option to

! download the project source in the Controller Properties window to use this
feature.

OK

Limitation with FFLD Diagrams

If one or more components within a network differ, then the entire network is displayed in the diff
view with a gray background. Differences between individual components within the network are
not specified in any way.

For example, in the following image we have a comparison of two FFLD programs.
« Network #1 differs, but the actual difference is not called out or highlighted. The difference is the

last element: a coil on the left diagram and an inverted coil on the right diagram.
« Network #2 is the same on the left and right, so it has a white background.
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(X CihUsershmattthornleyt&ppDatatlocalyKollmorgentkKAasProjecth Controlle\PLC f Ciflsers/mattthormley/AppDataflo.. | = ===
<4 Programs - MachineLogic - Step G5101 [1.7] - N actions [FFL]

Bl Netwark #1 Bl Netwark #1 -
== MLMztRun == fALkstRLn
En @ En @ ———] En @ En @ ——_r—]
Fravelsp.. HIN PipeNetn... HBlock TravelSp... A1 PipeNetn.. HBlock E
astTrave...>|N2 TravelSp...}Speen astTrave...>|N2 Tra\relSp...}SpE&
Bl Netwark #2 Bl Netwark #2
hLhstibs 1 hLhstibs 1
bhstertbs bhstertbs
1 F| En @ En ok ——r—] P} En @ En OK ——_—]
ipeNeti.. HBlock 00 N @ [TravelSpeed ipeMetn. HBlock 00 HIM @ BTravelSpeed
asterfb... > Positi asterfib... > Positi
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6.6.7 Variable Animation

When your application is running, all variables in the IEC 61131-3 Editors, in the Dictionary and in the
Watch Window are animated. This means that the value of each variable is displayed dynamically.

NOTE

When the value of a variable is displayed, only the value computed at the end of the cycle is
displayed.

So if the same variable is set in different programs, the animation in all those programs displays the
same value for the variable, which corresponds to the latest program executed within the cycle.
6.6.7.0.1 About Online Change

When Online Change is enabled, the animated values only take place when you are in Debug mode
(and not edit).

6.6.7.0.2 Limitations

« The versions on the KAS IDE and the KAS Runtime must be the same
« Animation does not apply to actions in an SFC step

6.6.7.1 Variable Monitoring

The Variable Dictionary contains all the IEC 61131-3 variables needed by the application. The
variables are listed by categories corresponding to the declared programs, functions and function
blocks.

When your application is running:
« allvariables in the Dictionary are animated 1 with real-time values displayed in the Value

column (see call out @)

« aspecific column is used to indicate the initial values of all variables @

Dictionary &F X
| Controller:PLC | Track Selection
Variables | Enums | BitFields |
A Name Value Type Dim Altib. Init vakee | User ... | KVE
P Global variables @
TravelSpeed 0.0 LREAL LREAL
MasterAbsPos 0.0 LREAL LREAL
MasterDeltaPos 90.0 LREAL LREAL
MachineSpeed 0.0 LREAL LREAL
Axis1Status 185 DINT E
Axis2Status 185 DINT
MachineState 0 DINT 0
bMasterAbs BOOL FALSE
bMasterRel BOOL FALSE
bEStop BOOL FALSE
bLedStatus BOOL [0..3)
Profiles ProfilesCode
EtherCAT EtherCATCode Read Only
Sample_Inst MNewStructure
Inst_NewStructure1 NewStructure1
PipeNetwork PNCode
B Datain wnrinhine e
4 m »

Figure 5-69: Variable Dictionary
6.6.7.1.1 Monitoring UDFBs

1To better track variables and expressions of the PLC programs in Test mode, the KAS IDE dynamically computes their
value along with the program execution and display the result in gray boxes beside their usage in the instruction lines of
the IEC 61131-3 editor.
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The real time values for UDFBs can be shown in the workspace while the program is running. Double
clicking on a UDFB in the Project View's Subprograms list will open the UDFB in the workspace. You
will first be presented with a list of the UDFB's instances if it is instantiated more than once or
declared inside of a structure.

B Choose UDFE instance @

Up_Timer_UDFE is instantiated multiple times,

Please choose an instance from the list below to see its animated values,

UpTirner_FFLD/Uptirner_IDF
UpTirmer_FFLD/Uptimer_UDFB_
UpTimer_ST/Up_Timer_UDFB_FirstInstance
UpTimer_ST/Up_Timer_UDFB_Secondlnstance
UpTimer_ST/Inst_Up_Down_LDFBMew
UpTimer_ST/Inst_Up_Down_LIDFB

o ][ canal |

If the UDFB is open in the Workspace before running the program it will not automatically animate
because there may be more than once instance of the UDFB. To start the animation double click the
entry in the Project View. If there is only one instance, it will open; if there are multiple instances the
list will be presented.

6.6.7.1.2 Forcing a variable

At run-time, double-click on the value of the variable in the list or press the ENTER key wheniitis
selected. A popup window appears and allows you to:

« Force: change the value of the selected variable. Depending on the variable type, you have
the possibility to define its value either in the text field or with the check boxes.

LastMachine5tate @

Force |

I \ Lock |
Unlm\ |

15 g7 0
rrrrrrr rrrrr
A 24 23 1E

rrrrrrrrrrerrrrrr

Figure 5-70: Forcing a Variable

The variable locking feature can be enabled or disabled via the PLC Options device toolbar
button. If enabled, the Lock and Unlock buttons are accessible:
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Variables Enums. Bit Fields
T Name | Yalue | Type | Dim. | K
i@ Global variables
M Retain variables
[® MachineLogic
|lastTrave 00 LREAL
lastTravelSpeed =]

Al =
]
r Lock.

Unlock

If disabled (default), the Lock and Unlock buttons are not accessible:

[F Name 7| Value | Type |
@ Global variables

Axis1Status 185 DINT
Axis2Status 185 DINT
bEStop BOOL
bLedStatus BOOL [
blMasterAbs BOOL
bMasterRel BOOL

EtherCAT EtherCAT

& PNCode
E& ProfilesCode
% EtherCATCode

@ IMPORTANT
If PLCvariable locking is enabled, the controller Runtime requires an additional 3% to 10%

CPU processing power to manage the PLC variable locking. For the best controller
performance, disable PLC variable locking.

« Lock: When avariable is locked, its value is no longer changed by the runtime. You can then
force its value from the debugger, independently from the runtime operations. Note that all
variables can be locked and forced at run-time.

* TIP

The value of a locked variable is displayed with square brackets.

AetualMachineState [[ -1 1] = —-1;

« Unlock: Remove the lock on a variable so it can be changed again by the runtime.
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6.6.7.2 IEC 61131-3 Editor Debugging

In Test mode (Online or Simulation), all editors are animated 1 with real-time values of the edited
objects:

« Values of variables, contacts and coils are displayed in FBD diagrams. Double-click on a variable
name to force or lock the variable

« Values of variables, contacts and coils are displayed in FFLD diagrams. Double-click on a variable
name to force or lock the variable

« Step activities (tokens) are displayed in the SFC editor

« Inthe text (ST or IL) editor, place the mouse cursor on a variable name to display its real-time
value in a tooltip.
Double-click on the variable name with the Shift key pressed to force or lock the variable

Repeat

MyCounter (TRUE, FALSE, 16#FFFF):

/4 CW 1= MyCounter.CV;

if MyCounter.CV.7 FALSE then

hToggleVal TRUE := TRUE:

Ledlight2 TRUE := bToggleVal TRUE

End if;

bToggleVal TRUE := not bToggleWal TRUE ;
Ledlight2 TRUE := bToggleVal TRUE
Until MyCounter.Q FALSE = FALS3E

end repeat;
Figure 5-71: Animation in Editors
See also Forcing a variable

6.6.7.3 Pipe Network Editor Debugging
See How to Plug Motion Variables.

1To better track variables and expressions of the PLC programs in Test mode, the KAS IDE dynamically compute their
value along with the program execution and display the result in gray boxes beside their usage in the instruction lines of
the IEC 61131-3 editor.
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6.7 Managing a Project
The New command in the File menu uses a wizard to help you to define the project.

The Open... command opens a window to let you navigate your system and retrieve previous
projects.

The Save command saves your entire project.

The Save As... command allows you to save your project with a custom name and location.

NOTE

Choose a safe folder for your project. Never select the Installation repository.

The Close command prompts you to save first if some modifications have not been saved.

NOTE

When a project is already open, and you try to create or open another one, the KASIDE proposes
you to save your project before it is closed.

The Print... command allows you to create documentation containing editors' programs or diagrams.

For more details on the File menu, also refer to Menus and Toolbar Overview.

* TIP

With the Recent Projects command in the File menu, the last four projects can be opened easily.
When editing your project, the KAS IDE has the following restrictions:

« You cannot work with several projects in parallel. You may use multiple instances of the
KAS IDE as a work-around.

« Modifications that impact the project structure cannot be reversed with the Undo command
(you have to make a backup first using the Save As command)

« No guarantee is provided by the KAS IDE with respect to the project file's integrity (this means
that if you modify your data from outside the KAS IDE, you can spoiled your project)

Use a Version Control System
To ensure integrity of your project files, you have to rely on tools to control versions.
Generally, such tools also have facilities for:

« Backup management
o Multi-users or multi-site development
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6.7.1 Print

6.7.1.1 Printable Elements
The elements that you can print are:

All PLC programs (see PLC node in the Project Explorer)
Individual programs

Level 2 SFC

Level 2 SFC of single transition/state

The Pipe Network editor

The Dictionary

You can either print one specific program or all the project (PLC, Motion, Dictionary variables)

6.7.1.2 Page Setup
This dialog enables you to define the following settings:

Page Setup tab

« Orientation:
Allows you to choose between portrait or landscape.
Because the orientation can be set in both the page setup and the printer driver, it is
recommended to have both settings synchronized.

« Scaling:
You can select the Fit to option to fit on the specified number of pages. You have to enter one
of the two values (either Wide or Tall) and the other are filled in automatically to keep a 1:1
aspect ratio of the print.

NOTE

These settings are not applicable when printing a project.

Margin and Header/Footer tab

If you specify new margins or header/footer for a program, it affects the entire project when
printed.

About field items used in Header/F ooter

Special items can be inserted into the header/footer string as {@item}. They are converted to the
correct format on printing or for print preview.

About the Filename field:

If an SFClevel 2 programis being printed, the filename contains the SFC program name, Step or
Transition number and the action tab name (e.g. Main, GS3, P1).

NOTE

All the settings defined in the Page Setup are saved within your project and are applied to each
printed program.

This dialog box also contains two buttons:

« Print... displays the Printer dialog box as described below
« Print Preview displays a printout on the screen so you can see how it looks like before printing
it.

6.7.1.3 Print
This dialog enables you to:
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« Setthe output (a printer, a PDF)

« Setthe output preferences to set-up the printer options
« Look for a printer on the network

« Set the number of copies

« Setthe page areato be printed

« Startthe print

To print an SFC level 2 program, open it in the SFC editor and click the Print icon = (ctri+ P)

6.7.1.4 Print Preview

This dialog box enables you to display a printout on the screen so you can see how it looks before
printing.

NOTE

Print preview limits the number of pages to display to the first 30 pages.

6.7.1.5 Print Project

A Print Project dialog displays all the items that are printable. Then you can select those you want to
include in your output and click OK.

B Print Project (2 [

Print Project
Select the items to print

Print to: \\sbaprinters\SBAPRO3

Type | [ Ponter. |
4 v H
[¥] &2 Dictionary
e

Figure 5-72: Print Project

NOTE

Selecting an SFC program prints the SFC chart as well as SFC level 2 programs.
Automatic scaling is applied for best readability.
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6.7.2 Use the Reference Folder

Using the Reference item, you can link as many files as you want to your project.

1. Right-click on the Reference item and select the Insert Reference command

Project View I
Mame Type
= g System Sinope
= . Controller [10.50.67 44] PDMM
K PLC

¥} Motion

Contral Panel
== EtherCAT
T Reterences

Panel

Insert Reference

|

Figure 5-73: Inserting a Reference

2. Define the Name and choose a valid URL
r!_. Insert Reference ? &1

Mame Tip for calling a function

URL  C:/Calling A Function.rtf E]

[ ok J[ concal |

Figure 5-74: Defining the Reference

3. You can double-click the new reference to open it in the workspace

NOTE

You can link files that are on your local machine (or to a server shared with a mapped drive) and of

the following types: pdf, doc, xls, drawings, etc.. You must ensure the link is not broken if you want
the KASIDE to open it correctly.
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7 KAS IDE Reference

This section provides in-depth reference to using elements of the KAS IDE interface.

7.1 Choose a Workspace Layout

7.1.1 Move Child Windows
In the integrated workspace, all child windows are integrated into a single larger application window.

With the MDI/Tabbed workspace command in the Window menu, you can choose to display the child
windows either as Tabbed Document Interface (TDI) or as Multiple Document Interface (MDI).

When in MDI mode, you can move and resize the displayed windows.

The Cascade command automatically rearranges all the windows to provide you with easier access to
each of them.

7.1.2 Move Toolbox

All toolboxes can be moved within the workspace to a more appropriate location. To customize your
workspace, click in the Toolbox header and move the window using drag-and-drop. The other
toolboxes are adapted accordingly.

l D@ oo ki@ Click and Drag )
mhﬂmlhbl i

ore [vpe [Peinpe
= @ Project Test 1 pmo Sinope
5 Devices
9 Controber_IPC Sinope
= 4 P
B @ Msn SFC PROG
Conkrel Panel L PANEL
g Defines
S Buttors Ha PANEL
B Buttoncd FC FROG
B MyflewsTProg 5T PROG
B MyMack Bl PROG
B MyHMIMask o PANEL
Motion
2| Profies
& Poetitwork
Librawies & X
Function Bocks | controls | Propesties |

& (AR
- PLC Standard

7.1.2.1 Dock Window

You can separate out a toolbox and change it to a docking window to be placed in the workspace
independently of the other toolboxes.

How to change a toolbox to a Docking window?
To do so, click the & icon (you can also double-click in the toolbox header).

* TIP

Double-click to place the window back into its original position.

o kml@l

e L T I TLL L TR |

8=
Hashe | pesariptin ritroller_IPC Sirope o |
& (D) c il
#- PLC Standand
# PLC Advanced

Refere FunctionBlocks | Controls | Properties |

me]cm ]. k1 pmo Sinope

Hfs_mn

%) Mation Library
% Fiekd Bus Mama [Descrption ||
- System % (Al)
% PLC Standard
& PLC Advanced .
- Motion Libeary F5_RUN
% Field Bus
= System

bogic)

T
,,__“ j:‘:hzsuor
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NOTE

Moving a toolbox to a docking window can lead to problems which can be difficult to recover.
How to undock a window?

If problems arise, drag-and-drop the window to a toolbox border as shown below:

s sidicod] Ll FirstLevel | actions | p1 |
MName 73 Iw I e
[ @ Project Test 1 pmo Sinope @[ —
= &) Devices T . -...ST...
2 4 Controller_IPC Sinope =
# 4 A -
& @ Mol LY tHLsﬂTJ TL
- ) Ref ;
Function Blocks | Controls | Pﬂapenkl i
Name | Description | =
[ (Al ||
- PLC Standard
[# PLC Advanced % oy |
[ Motion Library
(3} Fiekd Bus

System b lei
N

I\ J &
ki 3
T
4 | i
Dictionary & 3% |Information ar
Cortrolle; PC ¥| ¥ Track Selection [Astrolsbe |
Na | Type | Dim. | Attrib. | Init va§
& 5Glohalvan'ables
[28 RETAIN variables
C§ Main

Dropped in the bottom border of the Project Explorer toolbox, then the Libraries toolbox is
moved nearby.

Project Explorer [ 4

Project Yiew | Help I

Mame £ |Type
= ¢ Project Test 1 pmo Sinope
B- @ Devices
= ﬂ Contraller_IPC Sinope

&1 PLC
IMation
+- 4] References

4 | i

Libraries 5 X

Function Blocks | Controls I Properties I

Marme | Description |

[ (Al
[#- PLC Standard

+-- Motion Library
[+ Field Bus
[#- System
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7.2 Menus and Toolbar Overview
The KAS IDE contains the five following menus:

File

Edit
Tools
Window
Help

...and the following toolbars:

lsamM el o KEE B dlidm Kk es s o 0ffh

O, @)

Tools

Device

EtherCAT

Online Change

Debug

Links to the Help and Kollmorgen Developer Network (KDN)

oukhwn =

A specific toolbar is also available for the AKD drive.

For details about icons available in the graphical PLC editors, see these sections:

« FBD toolbar
« FFLD toolbar
o SFCtoolbar

7.2.1 File Menu

Command Description

New Close the current project if any, and then launch the project \yizard to create a new
(Ctrl + N) one
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Command Description

Open... Open an existing project

(Ctrl + O) About projects from an older version

When you try to open a previous project, KAS IDE pProposes you to do the
conversion to keep the compatibility.

(3 PLCAxisVersionDlg [3[E3

The following PLCopen axes were Found to be of an older version, Would
wou like to update them to the version supported by this software?
{PLCopen axes cannot be compiled until the axes are updated.)
Axis Mame Cld version Mew Version
PLCCpendxisl 1.1 1.2
PLCOpendxisz 1.1 1.2
Update l ’ Cancel
About ALS project

When you try to open a previous project with ALS format, the KAS IDE proposes
you to convert it to the current KAS format.

B Load Project %

To open an old ALS project, the ALS project and supporting
files must be converted into a new KAS project file.

After conversion, all files in the ALS directory will be
replaced with a single KAS project file.

Do you want this conversion to continue?

Yes Mo Cancel

After conversion, all the files located in the folder structure are replaced with a
single KAS file.

About Auto Recovery

If the KAS IDE crashes when you are working with a project, you can start it again
to recover the project from the last successful sgye (0r auto save) operation.

B Recover Project - O *

Project deleteMe did not close correctly.

Do you want to recover it?
Warning: If you choose NO, recovery cannot be performed later.

For more details on recovery, press the F1 key

Yes Mo Cancel

This file can be automatically saved periodically, so you recover recent work
instead of the last manually saved file. See yser Options from the Tools Menu-

About Corruption

If your project is corrupted, KAS IDE Opens a pop-up window
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Command Description

B Open Project *

File Open Error. Project This_is_a_Corrupted_Project is corrupted!

|19

Or you can also open an existing jibrary

Project files saved on a controller can be retrieved using this command. To retrieve
the project, enter the controller's IP Address.

B Open From Controller ? *

Controller IP address: |192.0.2.23

Destination Folder

C:\Users) User_Name_X'Documents

Projects which are successfully retrieved will be saved in pjy pocuments before
being opened.

See Download the Application for information on storing projects on the controller.

Save the current project
About Auto Save

At compile time, an auto-save operation is performed which allows you to
recover the project if a crash occurs.

Saving when in pepug Mode automatically switches the program to Edit mode.

Save the current project in a location and with a name that you can define.
(the project name is also reflected in the koS IDE Window's title)

This option allows for comparison between an open project and another local
project. Once you have browsed for and selected the file for comparison, a window
will open which displays the differences between the files. See compare PLC
Programs for more information on the comparison tool.

A project must be loaded in the IDE to use this function. If a project is not present
you will be presented with the following error.

® Cannot Compare Projects %

This feature is used to compare the current open project with another project.
Please open a project first.

Close Project Close the current project.

(if changes have not been saved, a prompt is displayed first)
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Command Description

Password
Protection

Print...
(Ctrl + P)

Print
Preview...

Print
Project...

Recent
Projects

Exit

Page Setup...

This option provides the ability to set, change and remove password protection on
a project file to prevent unauthorized access. The menu options are available when
a project is open.

Passwords must be 6-20 characters in length and may consist of any alpha-numeric
characters (a-z, 0-9, $, &, *, }, etc,); spaces, tabs, and apostrophes are not
permitted. Additionally, a company name must be provided, this should be the
name of the company which owns the application source code.

B Set password *

Enter new password:

Confirm new password:

Enter the company name:

| Kollmorgen |

Mum lock ON

The status bar has a project security status icon in the lower left corner: protected
| % and unprotectedi ¥.

To protect a project which is stored on the controller, the Project must be compiled
and downloaded.

Define page setup, margins and header/footer
Print the project element currently open in the workspace

Display a printout on the screen so you can preview it before printing
Select among the complete project's elements those you want to print

List the most recently used projects

Quit KASIDE

Table 5-3: File Menu Commands
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7.2.2 Edit Menu

Command Description
Cut Cut selected data and copy it to the clipboard
Copy Copy selected data to the clipboard
Paste Paste the data currently stored in the clipboard
Undo Undo last command
This action is not possible for all operations.
Redo Redo last command
Find... Show the Find and Replace tab in the Information and Logs
toolbox
Table 5-4: Edit Menu Commands

See Can copy and paste or drag and drop between instances of the KAS IDE for more information
on the copy/paste functions, including drag-and-drop.

NOTE

Closing the KAS IDE automatically clears the Clipboard. Anything that was copied is cleared from
memory. This means you can not copy something, close the KAS IDE, and then paste.
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7.2.3 Tools Menu

Command Description

Oscilloscope Show the soft oscilloscope
Compile (Ctrl + B) Compile the whole project
Compile & Download  Compile the whole project and download it to the controller.
(Ctrl + F7)
User Options Open the User Options dialog box.
B User Options *

AKD GUI Scope Settings

[] reload settings when scope page is opened

1. Drive parameter will be loaded with the default settings.

AutoSave Recovery Files Settings

AutoSave Recovery Files Period (min): EI

e

Table 5-5: Tools Menu Commands

7.2.3.1 User Options
7.2.3.1.1 AKD GUI Scope Settings
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The check box found in this dialog enables/disables the “Load at startup” option in the AKD GUI Scope
“settings” tab.

m Scope l

Allows to retrieve different parameters and plots values.

1.2 ! !

08 4o .......................... .................

5 s s .......................... ............... ‘

S e ]

o W U . SU——

Y Axls

0.0 | i
00 02 0.4

Tig

| Channels I Time-base and Trigger I Service Motion I Servo Gains I Observer I All Gains I AR Filter I
Scope Settin Y Awis Group Settings

z Sta None
Reload Cument: -
Save Set Default...

[ Save As... ] [ Import.... ]

7.2.3.1.2 AutoSave Recovery File Settings

This option Enables / Disables automatically saving project recovery files at a specified interval. Once
set, this applies to all further project recovery files for the user. The stopwatch icon in the bottom

right corner of the KAS IDE indicates whether AutoSave Recovery Files is active @ or disabled @
See How does file recovery work? for information about recovery files.

Drives inactive Stopped Connected ( @ } |
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7.2.4 Window Menu

Command rtc

Workspace

Cascade ALT+C

Tile ALT+T

Description

MDI/Tabbed ALT+W Toggle the workspace between the MDI and the tabbed mode

Re-arrange all workspace children windows in cascade mode

7 Machinel osic

+ + + + + + +
nesTeER
MASTER,
+ + + +
+ + + + + + +
= + + + + + + +
v
=< >
& X Information and Logs & X Watch Window & X  System Terminal & X

MASTER

| controller loa |

Re-arrange all workspace children windows in tile mode

seen
GEARZ

>

Find and Reolace. | Compiler Output | 4

- ' ~ o

=] ~
|9 Zet fTaiving for 5
o] 1
+

+®

(=]

=l

P ]

=

B

=

(=] |

=] X
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Command Shortcut Description

Reset Alt+R This option will reset widgets to their default location and visibility. If an
IDE Layout item is hidden or floating, it will be made visible and returned to its default
position. The following interface items are affected by this option.

Project Explorer
Libraries

Dictionary
Information and Logs

Watch Window
« Toolbars

L]

L]

Table 5-6: Windows Menu Commands

7.2.5 Help Menu

Command Description

Documentation Opens the help system.

Help Preference As stated in Is the Help System Online or Offline?, there is more
than one type of help system with different advantages. By
default the Online version is used. If you prefer, you may specify
which Help version to use, the Online (default) or Offline (built-in)

help system.
Kollmorgen Opens aweb browser to the Kollmorgen Developer Network
Developer Network  (www.kollmorgen.com/developer-network/), a community
(KDN) support site.
About Show version numbers and other information about the KAS IDE

Find KAS IDE Version

Table 5-7: Help Menu Commands
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7.2.6 Main Toolbar
The main toolbar of the KAS IDE (Tools) contains the following icons:

Icon Description
Create a new project
Open an existing project

Save the project

T EWL

Print the project item currently open in the workspace
For more details, refer to Print

Bb Print preview

L) Undo

e Redo

3‘3 Cut

E] Copy

Paste

& Find

E'!- Toggle Edit/Debug mode (enabled when the application is running)

For more details, refer to PLC Online Change

Table 5-8: Main Toolbar Icons
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7.2.7 Device Toolbar

Each icon provided in this toolbox has a brief explanation provided below in order to explain the
functionality.

Icon Description

B PLC options ol

Compilation

::" Show the PLC options dialog which has parameters for
Compilation that can be modified for the target

() Release @ Debug

For more details about the compilation options, see "Set the AT
Compilation Options" on page 209 EE——

In the Online Change frame provides for allowing or ] Oniine Change Enabled
forbidding Online Cﬁanges. For more details, see "PLC Online

PLC Variable Locking

Change" on page 601

The PLC Variable Locking frame provides for allowing or
forbidding PLC variables to be forced. For more details, see [ o
"Forc]ng avariable" on page 232. Please see the note below.

The PLC options selections are stored in a KAS project file and are loaded when the
project is opened.

[ Allow Variables to be Locked

| [ conea ]

A

Change the Controller IP address to connect with KAS Simulator
For more details, refer to ysing the KAS Simulator

Compile project

Compile and download project

- €

Establish a connection with the target Controller
(for possible statuses, The following table summarizes all cases for the labels of the
status bar.)

Close connection with the target Controller

Py
it

[« ¥

Download the application to the targeted Controller (Note that the application must
not be running).
For more detalls, refer to pownload the Application

Start the application.
It can be either aWarm or Cold start.

Stop the application

0 d

Table 5-9: Device Toolbar Icons

NOTE

The Allow Variables to be Locked option cannot be changed while the Online Change Enabled
option is selected. If Online Change is enabled, deselect the Online Change Enable option first,
enable or disable PLC Variable Locking, then re-enable Online Change, and re-compile the project.
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7.2.8 EtherCAT Toolbar

Each icon provided in this toolbox has a brief explanation provided below in order to explain the
functionality.

Icon Name Description

#% Online This action is only available when the KAS Runtime is connected with
Configuration the target Controller. Click this toggle button to change the mode
Mode (ON / OFF).

After the scan has been performed, and your project is compliant
with the physical devices on the EtherCAT network, you can activate
the Online Configuration Mode. Online Configuration Mode allows
setting up AKD and AKD2G drives in an EtherCAT installation.

In this mode, KAS IDE communicates with the drives through the
integrated views of the AKD Setup Screens or with the AKD Setup
Wizard. Additionally, KAS IDE displays a quick status overview of all
the drives.

The AKD Setup Screens allow functions such as enabling/disabling
the drive, service motion, tuning, and a scope where you can plot
up to six different parameters from the drive.

For more details on the AKD Setup Wizard, AKD Setup Wizard...

See also "FAQ" for a potential issue when resetting the factory
parameters.

Table 5-10: Ether CAT Toolbar Icons

7.2.9 Online Change Toolbar
Each icon provided in this toolbox has a brief explanation provided below to explain the functionality.

Description

21 When Online Change has been activated in the PLC options; the new code is
loaded even if the application is running.
See also the Warning in How to Activate Online Change

__'4:, Revert your changes done after an Online Change, and go back to the previous
application

Table 5-11: Debug Toolbar Icons
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7.2.10 Debug Toolbar

Each icon provided in this toolbox has a brief explanation provided below in order to explain the
functionality.

Icon Description

4
L]

Pause application in Cycle to Cycle mode

Restart application in normal execution mode

Execute a cycle step

Step Over the next instruction:

If the next instruction is a call of a function block or a sub-program, the
execution passes over to the following instruction.

Step Into the next instruction:
The next step will be at the beginning of

(if the next instruction is NOt a call of a function block or a sub-program, then
the Step Into behaves like the Step Over)

Step Out the current block:

If the current stepping position is in a called function block or a sub-program,
the execution continues up to the end of the current block. Otherwise, the Step

out behaves like the Step Over.

KAS IDE User Guide | 7 KASIDE Reference

the called block

Table 5-12: Debug Toolbar Icons
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7.3 Windows Standard Conventions

7.3.1 Windows Manipulation
The following standards apply to the KAS IDE windows:

Move

Resize
Minimize
Maximize
Close (Alt+F4)

Press Esc to exit a pop-up window.

7.3.2 Mouse Manipulation

Double-click an item to openit (e.g. double-click a program in the Project Explorer to open it in the
appropriate editor)

Right-click to open the menu and give access to the relevant commands (e.g. to add a variable to the
Dictionary)

7.3.3 Table Manipulation

7.3.3.1 Sorting Items

If the sort feature is implemented, you can click in the column header to sort all the items according
to one of the available parameters.

Click again to alternately sort in ascending or descending order.

7.3.3.2 Selecting a Cell
Click a cell in the table to select it. Once selected, press F2 to edit the value.

[1A_Name | Type [ Dim. | At
Mewar BOOL

O MachineLogic |2.1U.4 _I:[
* TIP

A double-click directly opens the pop-up window for editing.

7.3.3.3 Selecting a Row

When available, press the Spacebar to toggle the selection mode from cell to row. Then click a cell in
the table to select the entire row. Once selected, press F2 to edit the values of the row.
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Create Variable

MName:

Type:

Initvalue:
User Group:
Tag:

Description:

==

|MasterAbsPDs

|LREAL |

[ ReadOnly Dim.: EI:
[ INOUT

|LREAL#(|

| =
[ External

[ Syh.

oK |
Cancel

7.3.3.4 Resizing a Column

KAS IDE User Guide | 7 KASIDE Reference

If you want to enlarge a column width to make more content visible, put the mouse in the table

header between two columns so the cursor change to the following '-”_' and move right or left to
resize your column.

After this operation, you need to scroll horizontally to see the other columns.
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7.4 Keyboard Shortcuts
List of accelerator keys sorted by context:

Common Keyboard Shortcuts

FBD Editor Keyboard Shortcuts
FFLD Editor Keyboard Shortcuts
SFC Editor Keyboard Shortcuts

ST Editor Keyboard Shortcuts
Graphic Editor Keyboard Shortcuts
Table Keyboard Shortcuts

CAM Editor

NOTE

A shortcut can be unavailable depending on the context.

7.4.1 Common Keyboard Shortcuts

Shortcut Command

F1 Display the help

- Collapse

+ Expand

Del Delete

Ctrl+B Compile the project

Ctrl+ F7 Compile and Download the project

Ctrl+ C Copy

Ctrl+F Find

Ctrl+ Shift + F Find All

Ctrl+ N New

Ctrl+ 0O Open

Ctrl+P Print

Ctrl+S Save

Ctrl+V Paste

Ctrl+ X Cut

Ctrl+Y Redo

Ctrl+2Z Undo

Alt + Shift + O Open from controller

Alt + Shift + C Compare projects

Page Up/Down Scroll Page up/down

RETURN Equivalent to double-click
Table 5-13: List of Common Keyboard Shortcuts

See Can copy and paste or drag and drop between instances of the KAS IDE for more information
on the copy/paste functions, including drag-and-drop.

NOTE

Closing the KAS IDE automatically clears the Clipboard. Anything that was copied is cleared from
memory. This means you can not copy something, close the KAS IDE, and then paste.
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7.4.2 FBD Editor Keyboard Shortcuts

« FBD Editor (common)
» FBD Editor (when editing)
» FBD Editor (during debug)

7.4.2.1 FBD Editor (common)

Shortcut Command

Arrows
Ctrl+d
Ctrl + page UP/DOWN

Ctrl + mouse-wheel or
+ /- on the keypad

Escape

Page UP/DOWN
Return
Ctrl + Shift + End

Ctrl + Shift + Home
Tab

Tab + shift

Ctrl+F2

Shift+F2
Ctrl+Shift+F2

Scroll window

Display FBD execution order
Go to previous/next section
Zoomin/out

Cancel linking/resizing/dragging
if selection: deselect
if no selection: select mode active

Scroll page up/down
Equivalent to double-click

Select all items from the cursor position to the end of the
document

Select all items from the begin to the cursor position
Select next position item
Select previous position item

Toggle Bookmark (Note that you first have to select the
Network header)

Go to Next Bookmark
Go to Previous Bookmark

Table 5-14: List of FBD Shortcuts

7.4.2.2 FBD Editor (when editing)

Shortcut Command

char Start editing a symbol (variable, constant, instance)
On jump/comment/break: open dialog box to enter text

Ctrl + arrows Align selected items
Del Delete selection

Shift + arrows Move selection

Shift + page UP/DOWN Move selection (4 cells)

Spacebar Swap item style
Ctrl + Shift + down Insert blank lines at the position of the mouse

7.4.2.3 FBD Editor (during debug)

Shortcut Command

Spacebar Swap TRUE/FALSE Boolean value
& Lock var

/ Unlock var
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7.4.3 FFLD Editor Keyboard Shortcuts

« FFLD Editor (when editing)
« FFLD Editor (during debug)

7.4.3.1 FFLD Editor (when editing)
List of accelerator keys (sorted by action types)

7.4.3.1.1 Insert

Shortcut Command

Ctrl+Shift+D
Ctrl+Shift+E
Ctrl+Shift+R
Ctrl+Shift+S
Ctrl+Shift+K

Ctrl+Shift+L

Ctrl+Shift+C
Ctrl+Shift+A

Ctrl+Shift+I

Ctrl+Shift+O
Ctrl+Shift+N

Ctrl+Shift+P

Ctrl+Shift+M
Ctrl+Shift+W
Ctrl+Shift+Q
Ctrl+Shift+B
Ctrl+Shift+H
Ctrl+Shift+V
Shift+C
Shift+Insert
Ctrl+Shift+]
Ctrl+Shift+T
Insert Key
F8

Insert Coil De-Energize
Insert Coil Energize
Insert Coil Reset (Unlatch)
Insert Coil Set (Latch)

Insert a positive coil to the
destination cell

Insert a negative coil to the
destination cell

Insert Contact NC

Insert Contact NC, Negative
Transition

Insert Contact NC, Positive
Transition

Insert Contact NO

Insert Contact NO, Negative
Transition

Insert Contact NO, Positive
Transition

Insert Dataln

Insert DataIn Inverted
Insert Data Out
Insert Wire (both)
Insert Horizontal Wire
Insert Vertical Wire
Insert Comment
Insert Network
Insert Jump

Insert Return

Insert Row

Insert FB

Table 5-15: List of FFLD Shortcuts
7.4.3.1.2 Trace

Shortcut

Ctrl+]
Ctrl+K
Ctrl+M
Ctrl+I

Command

Trace Horizontal Wire Left
Trace Horizontal Wire Right
Trace Vertical Wire Down
Trace Vertical Wire Up
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7.4.3.1.3 Move

Shortcut Command

Ctrl+End

Ctrl+End followed by Ctrl+End
Ctrl+Home or Home followed by Home
Ctrl+Home followed by Ctrl+Home
Ctrl+Page Up

Ctrl+Page Down

Ctrl+Left Arrow or Home

Ctrl+Right Arrow or End

KAS IDE User Guide | 7 KASIDE Reference

Go to End of Network

Go to End of Ladder

Go to Top of Network

Go to Top of Ladder

Go to Previous Network

Go to Next Network

Move focus to begin of row.
Move focus to end of row.

Tab Move focus cell right

Shift+Tab Move focus cell left

Arrows Move focus cell or scroll through
ladder

Page up Scroll 1 page up

Page Down Scroll 1 page down

7.4.3.1.4 Select

Shortcut Command

Shift+Arrow
Shift+left Arrow

Shift+right Arrow
Ctrl+Shift+ right Arrow or Shift+End

Ctrl+Shift+ End

Ctrl+Shift+ left Arrow or Shift+Home
Ctrl+Shift+ Home

Shift+up Arrow

Shift+down Arrow

Ctrl+A

Ctrl+A followed by Ctrl+A

Shift+Page Up
Shift+Page Down

Multiselect cells

Select current cell and one cell to
left

Select current cell and one cell to
right

Select from current cell to end of
line

Select from current cell to end of
network (Bottom element of
network and the furthest to the
right)

Select from current cell to
beginning of line

Select from current cell to
beginning of network

Select Cell above or below when
focusis on cell.

Select Row above or below when
focus is on left rail

Select the contents of a
network/rung

Select the entire ladder
Selection Page-Up

Selection Page-Down
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7.4.3.1.5 Edit

Shortcut Command

Ctrl+C Copy Item

Ctrl+X Cut Item

Ctrl+Vv Paste Item

Return Equivalent to double click

Space Change contact or coil

Ctrl+Y Redo

Ctrl+Z Undo

Ctrl + mouse-wheel or Zoom in/ out

+ /- on the keypad

Ctrl+S Save

Esc or Shift-ESC Close the rename widget. Exit
Dialog

7.4.3.1.6 Find

Shortcut Command

Ctrl+F Find

Ctrl + Shift + F Find All

F3 Find Next

7.4.3.1.7 Delete

Shortcut Command
Delete Key Delete cell, selection, or row
Shift+Delete Delete Network

7.4.3.1.8 Bookmark

Shortcut Command

Ctrl+F2 Toggle Bookmark (you must first
select the Network header)

Shift+F2 Go to Next Bookmark

Ctrl+Shift+F2 Go to Previous Bookmark

7.4.3.2 FFLD Editor (during debug)

Shortcut Command

Spacebar Swap TRUE/FALSE Boolean value
* Lock var

/ Unlock var
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7.4.4 SFC Editor Keyboard Shortcuts

Shortcut Command

? Show/Hide notes

arrows Move caret

Page UP/DOWN Scroll page up/down

Return Equivalent to double-click

Shift + arrows Select multiple cells

Shift + Home Select from left to caret

Shift + Page Up/Down Selection Page Up/down

borB Insert macro body

corC Insert convergence

Ctrl + return Edit reference

dorD Insert divergence

Del Delete selection

iorl Insert step initial

jor] Insert jump

mor M Insert macro

sorS Insert step

Spacebar Swap item style

torT Insert transition

xor X Insert the left side corner of a
divergence/convergence

Ctrl + mouse-wheel or Zoomin/out

+ /- onthe keypad

Table 5-16: List of SFC Shortcuts
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7.4.5 ST Editor Keyboard Shortcuts

« ST Editor (common)
« ST Editor (when editing)
« ST Editor (during debug)

7.4.5.1 ST Editor (common)

Arrows Move caret

Shift + arrows Selection

Ctrl + left/right arrow Go to previous/next word

Shift + Ctrl + left/right arrow Select previous/next word

Ctrl+F2 Toggle Bookmark (Note that you first have
to select the Network header)

Shift+F2 Go to Next Bookmark

Ctrl+Shift+F2 Go to Previous Bookmark

Ctrl + mouse-wheel or Zoomin/ out

+ /- on the keypad

Table 5-17: List of ST Shortcuts

7.4.5.2 ST Editor (when editing)

Shortcut Command

. Select member of a structure or instance

Ctrl + Spacebar Auto completion or Open the variable
selector dialog

Ctrl + Shift + Spacebar Opens a list of all the standard functions

Ctrl +] Auto completion or Open the variable
selector dialog (an alternative method)

7.4.5.3 ST Editor (during debug)

* Lock variable

/ Unlock variable

Shift + double-click Force avariable

Spacebar Toggle Boolean value or bring the dialog to
force, lock, unlock the variable (equivalent
of Shift + double click)
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7.4.6 Graphic Editor Keyboard Shortcuts

Shortcut Command

Ctrl + mouse-wheel down or Zoom out

Shift+MINUS Sign (-) on the numerical keypad

Ctrl + mouse-wheel up or Zoomin

Shift+PLUS Sign (+) on the numerical keypad

Arrow Scroll

Ctrl+ F2 Toggle bookmark

Ctrl + arrow Align on main selected item
Del Delete selection

Escape Cancel resizing/dragging

if selection: unselect
if no selection: select mode active

Ctrl + Shift + End Select all items from the cursor
position to the end of the
document

Ctrl + Shift + Home Select all items from the begin to
the cursor position

Shift + F2 Go to next bookmark

Shift + Page UP/DOWN Offset selection

Shift + Arrow Move selection

Tab Select next position item

Tab + shift Select previous position item

Table 5-18: List of Graphics Editor Shortcuts

7.4.7 Table Keyboard Shortcuts

Shortcut Command

Arrows Move selection

Shift + Tab Move selection to the left
Spacebar Line selection/cell selection
Tab Move selection to the right

Table 5-19: List of Table Shortcuts
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7.5 Bookmarks

Bookmarks are used for navigating in a document. You can insert bookmarks anywhere in a
document. Then you can jump from one bookmark to another with a single command for browsing
the document. Bookmarks are supported in all program editors and the Variable editor.

Below are the available commands for using bookmarks:

Ctrl + F2 Toggle the bookmark at the current position
Shift + F2 Go to the next bookmark

According to the type of document, the possible locations for a bookmark are:

-In the text editor, a bookmark is placed on a line of text.

-In the SFC editor, a bookmark is placed on an SFC symbol (step, transition, jump...).
-In the FBD editor, a bookmark is placed on any FBD object (not on a line).

-Inthe FFLD editor, a bookmark is placed on arung header.

-Inthe Variable editor, a bookmark is placed on any line of the grid (variable or group).

NOTE

Bookmarks are valid only while the editing window is open; they are not stored in the document
when the window is closed.
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7.6 Create Programs

This chapter provides details on the syntax, structure and use of the declarations and statements
supported by the KAS IDE application language.

7.6.1 Project Structure

Structuring the application with care isimportant in creating your project (see Project Structure
Guidelines in Advanced Topics).

7.6.2 IEC 61131-3 Editors
The KAS IDE programming environment provides language dedicated editors for:

« Sequential Function Chart (SFC)

« Function Block Diagram (FBD)

o Free Form Ladder Diagram (FFLD)

o Structure Text (ST) and Instruction List (IL)

When SFC must be used?

o SFC must be used when you need to manage sequences of stable process states.
« Using SFC avoids complex switches and the declaration of multiple flags in programs.

When SFC must not be used?

« SFC must never be used as a decision diagram or flow chart for describing an algorithm (i.e. when
you think “If / Then / Else..."). This leads to complex SFC charts and bad performances at run-time.
« Never use astep torepresent an intermediate point within a calculation. Use ST in this case.

See also Program Limitations and the PLC Online Change feature.
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7.6.3 Some Tips...

7.6.3.1 About Drag-and-Drop

The editor provides you with an ideal programming environment, including drag-and-drop features:

« Drag avariable from Dictionary and drop it into the program to insert it

« Drag a definition from Libraries and drop it into the program to insert its name

« Dragablock and drop it into the program to insert it (you can even select the block from an
external text file).

« Drag afunction block to the variable list to declare an instance

7.6.3.2 About Autocompletion

When you type the name of a function block instance (use either as an instance or a data structure),
pressing the point "." after the name of the instance opens a pop-up list with the names of possible
elements. Click the relevant element and validate it with the check mark.

Ledlight2 := bToggleVal:

End if;

bToggleVal := not hToggleWVal:
hToggleVal;

ter .l ryem— 7
I ouhter.
end repeat;Haste i

x
#-01 Inst_CTU -]
w43 Inst_RAMP
------ #2 Ledlight
...... £ LPlight2
------ #2 MathineSpeed

------ #2 MachineState
------ #2 MastertbsPos
------ #2 MasterDeltaPos

- MyCounter

Figure 5-75: Autocompletion

Auto-completion of words

7.6.3.3 Abouttooltip on variable

When you leave the mouse cursor on a variable in Editors, a tooltip is displayed to give you more
details on the item.

Repeat
MyCounfer (TRUE, FALSE, L16#FFFF);
44OV 1= MyCounter.CV:

if Myc|MyCounterCTU | tpen

BTouell Ve pon. [E/
Ledlig| peseT-BOOL[orleVal:
End if] PW.DINT

bToggl|O0UT hToggleVal;
Ledlig g\:fB-[D)I?»ILT gleVal;
Tntil mycounoersw = FALSE

end repeat;

My CTLvar
— fow B
MyCTUvarCTU

™
= —EsET 4 ool

RESET:EOOL
Jpw F:DINT
oaT
Q:B00OL
C¥:DINT

Figure 5-76: Tooltip on Variable

The header of the tooltip displays the name of the variable and its type.

7.6.3.4 About Bookmarks
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See Bookmarks

7.6.4 Select Function Blocks

All available Operators, functions and function blocks are listed in the Libraries toolbox. The list of
available blocks is sorted into categories. The “(All)” category enables you to see the complete list of
available blocks.

To insert a block in a program, select it and drag-and-drop it to the desired position in the Editor.

* TIP

First drag a function block from the Libraries and drop it in the variable list (Dictionary) to declare a
new instance. Then drag this instance from the Dictionary and drop it in the program.

7.6.5 Select Variables and Instances

Symbols of variables and instances are selected using the variable list in the Dictionary. Selecting
variables is available from all editors:

« InFBD diagrams, double-click on a variable box, an FB instance name, a contact or a coil to
select the associated variable.

« InFFLD diagrams, double-click on a contact, a coil or a block input or output to select the
variable. Double-click on the top of an FB rectangle to select an instance.

Pl CTU v

oo cTo
—RESET  CV¥
v

« When the variable editor is visible in the editor window, you can drag a variable from the list
and dropitin the programto insert it.
How to access a single bit of an Integer variable?

<variable>.<Bit number> (e.g. MachineState.7)

7.6.6 Drag and Drop Programming
The editor provides you with an ideal programming environment, including drag-and-drop features:

« Drag avariable from Dictionary and drop it into the program to insert it

« Drag adefinition from Libraries and drop it into the program to insert its name

« Dragablock and drop it into the program to insert it (you can even select the block from an
external text file).

« Drag afunction block to the variable list to declare an instance
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7.6.7 Autocompletion When Programming

When you type the name of a function block instance (use either as an instance or a data structure),
pressing the point "." after the name of the instance opens a pop-up list with the names of possible
elements. Click the relevant element and validate it with the check mark.

Ledlight2 := bToggleVal:

End if;

bToggleVal := not hToggleWVal:

Ledlight2 := bToggleVal:

QAR Counter .

end repeat;HNaste IMyEounter. v x
#-01 Inst_CTU -]
w43 Inst_RAMP

A% Ledlight
A3 L[dlight2
A3 MathineSpeed

#3 MachineState
A3 MasterdbsPos
-#3 MasterDelaPos

=-#3 MyCounter

Figure 5-77: Autocompletion

Auto-completion of words
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7.6.8 Tooltips on Variables

When you leave the mouse cursor on a variable in Editors, a tooltip is displayed to give you more
details on the item.

Repeat
MyCounfer (TRUE, FALSE, L16#FFFF);
44OV 1= MyCounter.CV:

if Myc|MeCounterCTU | then

progall Mo g [E:
Ledlig| peseT-BOOL[orleVal:
End if] PW.DINT

bToggl|O0UT hToggleVal;
Ledlig g\:fB-[D)I?»ILT gleVal;
Tntil mycounoersw = FALSE

end repeat;

My CTLvar
U CTuU [gi
MyCTUvarCTU

™
= —EsET 4 ool

RESET:EOOL
Jpw F:DINT
oaT
Q:B00OL
C¥:DINT

Figure 5-78: Tooltip on Variable

The header of the tooltip displays the name of the variable and its type.

7.6.9 Selecting Function Blocks

All available Operators, functions and function blocks are listed in the Libraries toolbox. The list of
available blocks is sorted into categories. The “(All)” category enables you to see the complete list of
available blocks.

To insert a block in a program, select it and drag-and-drop it to the desired position in the Editor.

* TIP

First drag a function block from the Libraries and drop it in the variable list (Dictionary) to declare a
new instance. Then drag this instance from the Dictionary and drop it in the program.
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7.6.10 Selecting Variables and Instances

Symbols of variables and instances are selected using the variable list in the Dictionary. Selecting
variables is available from all editors:

« InFBD diagrams, double-click on a variable box, an FB instance name, a contact or a coil to
select the associated variable.

« InFFLD diagrams, double-click on a contact, a coil or a block input or output to select the
variable. Double-click on the top of an FB rectangle to select an instance.

Pl ST ar

oo cTu
—RESET ¥
.

« When the variable editor is visible in the editor window, you can drag a variable from the list
and dropitinthe programto insert it.

How to access a single bit of an Integer variable?

<variable>.<Bit number> (e.g. MachineState.7)

7.6.11 Change Operators and Functions in FFLD and FBD Editors

Functions and operators can easily be edited and changed in the FFLD and FBD Editors. Double-
clicking on aitem in the editor opens a Select window which lets you change the entry to another
function or operator, even of another type.

o Select =
z

% & (*Boolean AND*) o
“ * (*Multiply®)

%+ (*Addition*)

% - (*Subtraction*)

= } (*Divide®)

* 1 (*copy (1 gain)*)

% « (*Less than*)

% «= (*Less or equal*)

% <> (*Is not equal*)

% = (*Is equal)

% > (*Greater than®)

% »= (“Greater or equal®)

""" I+ ABS (*Absolute value®)

""" I+ ABSL (*Absolute value (LREAL))
""" I+ ACOS (*Arc-cosine®)

T+ ACOSL (*Arc-cosine (LREAL)Y)
ALARM_A (Alarm with automatic reset*)

[ L 5 o L & 11 S C O 10

2 3 I~ Help OK | Cancel | r

« When appropriate you can select the number of inputs. This is most common for mathematical
operations.

« Clicking the Help option enables opening the help topic for any selected operator, function or
function block.

* TIP

This list is inclusive of function blocks. A function or operator can be changed to a function block but
variable assignment will need to be managed.
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NOTE

Please note that this list includes numerous functions that are not valid for KAS. They are either not
supported or have been deprecated.

See also Change Function Blocks in FFLD and FBD Editors.

7.6.12 Change Function Blocks in FFLD and FBD Editors

« Double-clicking on the name of a function block in the FFLD or FBD Editors allows you to select
a different function block from a list of other FB instances.

C—

Yariables: (all)

|variables: (all -

™ Local wariakles only
™ Hide FB instances

« Double-clicking on the main area of a function block in the FFLD or FBD editors allows you to
change to a different operator, function, or function block. Please be aware of any assigned
variables which will likely need modification.

Select =]

SIG_GEMN (*Signal generator®) -
It SIGID (*ID of a signal resource®)

SIGPLAY (*Flay a signal*)

It SIGSCALE (*Find a point from a signal*)

TF SIN (*Sine®)

TF SINL (*Sine (LREAL)Y)

It SQRT (*Square root*)

It SQRTL (*Square root (LREAL)*)

SR (*Set dominant bistable®)

I+ STRIMGTABLE (*Select a string table*)

I+ STRINGTOARRAY (“Copy string to array of USINT®)

Tt STRINGTOARRAYU (*Copy string to array of USINT*)
SURFLIN (*Surface linearization™)

It TAN (*Tangent*)

TF TANL (*Tangent (LREAL)Y) | &
I+ TESTBIT (*Test a bit of a register®)

T b ar sk

2 3 ™ Help OK | Cancel |
NOTE

Please note that this list includes numerous functions that are not valid for KAS. They are
either not supported or have been deprecated.

See also Change Operators and Functions in FFLD and FBD Editors
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7.6.13 Sequential Function Chart (SFC) Editor

The SFC Editor is a powerful graphical tool that enables you to enter and manage Sequential Function
Chart according to the IEC 61131-3 standard. The editor supports advanced graphic features such as
drag-and-drop, so that you can freely and rapidly arrange the elements of your diagram. It also
supports automatic chart formatting when inserting or deleting items, and thus enables quick input
using the keyboard.

L Waiti £ tart
1 phfeWaiting for star
)| (e
| | i}
- m==  MachineState = 0
+® 1
. HisSkerivate notion
[ |
:
iLx]| H
ff Check Axis Status
= z {AxislStatus.l = 1 or Axisle
i
— ) Powering up axes
3 [P1 |
e
| | i}
i
i
/ 3— MachineState = 2 m== MachineState = 1 m== MachineState = 0
4 Aut,omat,ic 10 I‘Ianual 501 St,op axesT power o.ff
[ | [ | [} |and deactivate motion
| | i} i} il
4— MachineState =» E mm=  MachineState == 1 == MLElkIsReady (PipeNetwork MLz
-
1
-
3

NOTE

For each step, the cells referring to P1, N and PO actions are colored when they are defined.

SFC diagram components Related Sections

Steps‘ ‘ Using the SFC toolbar

Transitions Drawing divergences

Divergences Viewing the chart

Parallel branches Printing the chart

Jump to astep Moving or copying parts of the chart

Magro steps Entering macro-steps

Actions Renumbering steps and transitions

Conditions Entering actions of a step

Timeout check Entering condition of a transition
Notes for steps and transitions
Bookmarks
Program Limitations

* TIP

« To change the number of a step, transition or jump, select it and press the CtrI+ENTER keys.
« Hit Spacebar on the main corner (on the left) of a ulergence or convergence, to set either
double or single horizontal line style.
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7.6.13.1 Using the SFC toolbar

The vertical toolbar on the left side of the editor contains buttons for inserting items in the chart.
Items are always inserted before the selected item, and the chart is automatically re-arranged when
anewitemisinserted.

Icon Description

=] Insert an initial step

.l Insert a step

+ Insert a transition

~h Insert ajump to a step

il Insert the main (left side) corner of a divergence or convergence
21 Insert a divergence corner

o Insert a convergence corner

=| Insert a macro-step

HE Insert the body of a macro-step

Table 5-20: SFC Toolbar - List of Icons

Use the following keyboard commands when an item is selected:

-ENTER: edit the level 2 of a step or transition
- Ctrl+ENTER: change the number of a step, transition or jump

The last button of the toolbar enables you to switch between possible displays:

& Swap between possible overviews of level 2 in the level 1 chart:
- display code of actions and conditions
- display notes attached to steps and transitions
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7.6.13.2 Draw SFC divergences

When using the SFC editor, you just need to place items in the grid. The editor calculates and draws
lines automatically to link the steps, transitions, and adjusts your place in the chart.

The same method is used for drawing divergences: you just need to place the "corners" that identify
divergences, convergences and branches. The editor takes care of drawing vertical and horizontal
lines. Use the following buttons in the SFC toolbar:

Description

PI Insert the main (left side) corner of a divergence or convergence
b Insert a divergence corner
i Insert a convergence corner

@ IMPORTANT

Divergences are always drawn from left to right. The first branch, on the left, contains the
"corners" that identify the ulergence. It must be aligned with the preceding step or transition:

CL . |Powering up axes ]

D|H|—'

== MachineState = Z mmm==  HMachineState = 1 == HMachineState = 0

2 1ol zol
[ Aot |hutomatic [ Aot |Marmal [ AoL . |3top axes, power
4 Il 101 Il 201 Il off and deactiwvate
[eo ] [eo ] [pgjuovion
4— MachineState =» E 102— MachineState == 1 202— MLElkI=Ready (PipeNetwork
-
1
-
3

How to proceed?

1-Insert the main corner (on the left-hand side branch) of the divergence and the convergence
2-Insert corners at the top of each branch (divergence)
3-Insert corners at the bottom of the branches where a divergence is required

=
i 7

Simple or double divergence lines:

You can change the drawing of a divergence or convergence horizontal line, for drawing simple or
double lines according to the SFC definition. To do this, move the selection on the main corner (on the
left) and press the Spacebar.

7.6.13.3 View SFC charts
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The chart is entered in a logical grid, and all objects are snapped to the grid. The (x,y) coordinates of
the mouse cursor are displayed in the status bar. This helps you to locate errors detected by the
compiler, or to align objects in the chart.

At any moment you can zoom in or out of the edited diagram using a Ctrl + mouse-wheel operation.
You can also press the [+] and [-] keys of the numerical keypad to zoom the diagram in or out.

You can also drag the separation lines in vertical and horizontal rulers to resize the cells of the grid:

Q. \

The SFC Editor adjusts the size of the font according to the zoom ratio. When a cell is wide enough, a
text is displayed with the contents of the step or transition (level 2). The last button of the toolbar
enables you to switch between displays:

¥ Swap between possible overviews of level 2 in the level 1 chart:
- display code of actions and conditions
- display notes attached to steps and transitions

7.6.13.4 Move or copy SFC charts

The SFC Editor fully supports drag-and-drop for moving or copying items. To move an item, select
and drag it to the desired position.

To copy an item, do the same, and just press the Ctrl key while dragging. It is also possible to drag
pieces of a chart from one program to another if both are open and visible on the screen.

At any moment, while dragging items, you can press ESCAPE to cancel the operation.

Alternatively, you can use the Copy / Cut / Paste commands from the Edit menu. The Paste action is
performed at the current position.

7.6.13.5 Enter SFC macro-steps

A macro step is a special symbol that represents, within an SFC chart, a part of the chart that begins
with a step and ends with a step. The body of the macro-step must be declared in the same program.
The body of a macro-step begins with a special "begin" step with no link before, and ends with a
special "end" step with no link after. The symbol of the macros step in the main chart has double
horizontal lines.

Use the following buttons of the SFC toolbar to enter macro-steps:

B  Insertamacro-step

=% Insertthe body of a macro-step

(D IMPORTANT

The symbol of the macro-step and the first step of its body must have the same number. Press
Ctrl+ENTER when a macro-step symbol or a first step is selected to change its number.

7.6.13.6 Renumber steps and transitions

Each step or transition is identified by a number. A jump to a step is also identified by the number of
the destination step. The SFC Editor allocates a new number to each step or transition inserted in the
chart.

To change the number of a step, transition or jump, select it and press Ctrl+ENTER.
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It is not possible to change the number of a step or a transition if its level 2 is currently open for
editing. The number is used for identifying the step or transition in the level 2 editing window.

In compiler reports, a step is identified by its number prefixed by "GS". A transition is identified by its
number prefixed by "GT".

7.6.13.7 Enter actions of a step

Actions and notes attached to a step (level 2) are entered in a separate window. To open the level 2
editing window of a step or transition, double-click on its symbol in the chart, or select it and press
ENTER.

The level 2 editing window proposes five views for entering different types of level 2 information:

» simple actions entered as text

« P1 actions than can be programmed in ST/IL text, FFLD or FBD
« N actions than can be programmed in ST/IL text, FFLD or FBD
« PO actions than can be programmed in ST/IL text, FFLD or FBD
« text notes

PLN NN N N NPO cycles
N

Figure 5-79: SFC Step Action Blocks

Use the tab buttons in the level 2 editing window to select a view:

| Firstlevel | actions | P1 | n | Po | niotes |

i iu 1l [Ect] WI

When editing P1, N or PO actions, use the radio buttons to select the programming language.

The first view ("Action") contains all simple actions for controlling a Boolean variable or a child SFC
chart. However, it is possible to directly enter action blocks programmed in ST together with other
actions in this view. Use the following syntax for entering ST action blocks in the first pane:

ACTION ( qualifier) :
statements...
END_ACTION;

Where qualifieris "p1", "N" or "pP0".

7.6.13.8 Enter the condition of a transition

The conditions and notes attached to a transition (level 2) are entered in a separate window. To open
the level 2 editing window of a step or transition, double-click on its symbol in the chart, or select it
and press ENTER.

The level 2 editing window proposes two views for entering different types of level 2 information:
- condition programmed in ST/IL text or FFLD
- text notes

Use the tab buttons in the level 2 editing window for selecting a view:

Condition | iz |

When editing the condition, use the "Edit / Set Language" menu command to select the programming
language. This command is not available if the condition is not empty. FBD cannot be used to program
a condition.
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7.6.13.9 Enter notes for steps and transitions

The SFC editor supports the definition of text notes for each step and transition. The notes are
entered in the level 2 editing window of steps and transitions. Refer to the following topics for
further information about the level 2 editing window:

- entering Level 2 for steps

- entering Level 2 for transitions

Notes can be displayed in the chart. The last button of the toolbar enables you to switch between
possible displays:

£ Swap between possible overviews of level 2 in the level 1 chart:
- display code of actions and conditions
- display notes attached to steps and transitions

Notes have no meaning for the execution of the chart. Entering notes for steps and transitions
enables you to enhance the auto-documentation of your programs. It also provides an easy way to
write and exchange specifications of an SFC program before actions and conditions are programmed.
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1.

7.6.14 Function Block Diagram (FBD) Editor

The FBD Editor is a powerful graphical tool that enables you to enter and manages Function Block
Diagrams according to the IEC 61131-3 standard. The editor supports advanced graphic features
such as drag-and-drop, object resizing and connection line routing features, so that you can rapidly
and freely arrange the elements of your diagram. It also enables you to insert in a FBD diagram
graphic elements of the FFLD (Ladder Diagram) language such as contacts and coils.

~
It [Dont execute this program if bCommand is FALSE |
(]
bCommand
b
: [Blink main command iz always TRUE | Blink1
blirk:
5 FLUH bOut
s cvoLE o+
» ;;::‘e:; fsoll?tli:\:d:\ags‘
? bIFaslt el Convers to TIME
k3 L i1 any_to_time
i
{_T 1M1
[z 1m 0 7
£ >
FBD diagram components Related sections
Function blocks Using the FBD toolbar
Variable tags Selecting function blocks
Comment texts Drawing connection lines
Corners Selecting and entering variables and FB instances
Network breaks Viewing the diagram
Labels Moving or copying parts of the diagram
Jumps Inserting an object on aline
Use of ST instructions Resizing objects
Bookmarks
FFLD components:
Contacts
Coils
"OR" vertical rail
Power rails

NOTE

When a contact or a coil is selected, you can press the Spacebar to change its type (e.g. normal,
negated, pulse)

Boolean connections can be negative at the entry of a block.

How to toggle the connection to make it negative?

Select the Boolean connection

Connections in FBD Programs
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2. Pressthe Spacebar (a small circle is displayed)

Toggle Connection in FBD Programs

Execution order can be displayed.
How to display the execution order?

Data flow is executed from top left to bottom right (CTRL+d shows the execution order)

Jol|e|=|=|x|¢|e

Execution order

Figure 5-80: Execution Order on FBD

7.6.14.1 Using the FBD toolbar

The vertical toolbar on the left-hand side of the editor contains buttons for all available editing
features. Push the desired button before using the mouse in the graphic area.

Icon Description

ii Selection: In this mode, you cannot insert any elements in the diagram. The mouse
is used to select object and lines, select tag name areas, or move or copy objectsin
the diagram. At any moment you can press the ESCAPE key to go back to the
Selection mode.

11 Insert Block: In this mode, the mouse is used for inserting blocks in the diagram.
Click in the diagram and drag the new block to the desired position. The type of
block inserted is the one currently selected in the list of the main toolbar.

— Insert variable: In this mode, the mouse is used for inserting variable tags. Variable
tags can then be wired to the input and output pins of the blocks. Click in the
diagram and drag the new variable to the desired position.

Insert comment text: In this mode, the mouse is used for inserting comment text
areas in the diagram. Comment texts can be entered anywhere. Click in the diagram
and drag the text block to the desired position. The text area can then be selected
and resized.

. Insert connection line: In this mode, the mouse is used to wire the input and
output pins of the diagram objects. The line must always be drawn in the direction of
the data flow: from an output pin to an input pin. The FBD editor automatically
selects the best routing for the new line. You can change the default routing by
inserting corners on lines. (see below).You also can drag a line from an output pin to
an empty space. In this case, the editor automatically finishes the line with a user-
defined corner so that you can continue drawing the connection to the desired pin
and force the routing while you are drawing the line.

-+ Insert corner: In this mode, the mouse is used for inserting a user-defined corner
on aline. Corners are used to force the routing of connection lines, as the FBD
editor imposes a default routing only between two pins or user-defined corners.
Corners can then be selected and moved to change the routing of existing lines.
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Icon Description

= Insert network break: In this mode, the mouse is used for inserting a horizontal
line that acts as a break in the diagram. Breaks have no meaning for the execution
of the program; they just help in understanding big diagrams, by splitting them into
a list of networks.

i: Insert label: In this mode, the mouse is used for inserting a label in the diagram. A
label is used as a destination for jump symbols (see below).

=» Insert jump: In this mode, the mouse is used to insert jump symbols in the diagram.
A jump indicates that the execution must be directed to the corresponding label
(having the same name as the jump symbol). Jumps are conditional instructions.
They must be linked on their left-hand side to a Boolean data flow.

- Insertleft power rail: In this mode, the mouse is used to insert a left power rail in
the diagram. A left power rail is an element of the FFLD language, and represents a
"TRUE" state that can be used to initiate a data flow. Power rails can then be
selected and resized vertically according to the desired network height.

J& Insert contact: In this mode, the mouse is used to insert a contact in the diagram,
as in Ladder Diagrams.

-+ Insert"OR" rail: In this mode, the mouse is used to insert a rail that collects several
Boolean data flows for an "OR" operation, in order to insert parallel contacts, as in
Ladder Diagrams.

{} Insertcoil: In this mode, the mouse is used to insert a coil in the diagram, as in
Ladder Diagrams. It is not mandatory that a coil be connected on its right-hand side.

- Insertright power rail: In this mode, the mouse is used to insert a right power rail
in the diagram. A right power rail is an element of the FFLD language, and is
commonly used for terminating Boolean data flows. However, it is not mandatory to
connect coils to power rails. Right power rails have no meaning for the execution of
the diagram.

¢ Swap item style: change the text justification

% Execution order: pisplay the execution order of the elements in the diagram.

Table 5-21: FBD Toolbar - List of Icons

7.6.14.1.1 FBD variables
All variable symbols and constant expressions are entered in FBD diagrams using small boxes.

1. Press the following button in the FBD toolbar to insert a variable tag:

o Insert variable: [n this mode, the mouse is used for inserting variable tags. Click in the

diagram and drag the new variable to the desired position.
Double-click on a variable tag to open the variable selection box

Either select the symbol of the desired variable or enter a constant expression.

Wi

Variables tags must then be linked to other objects such as block inputs and outputs using
connection lines.

4. You canresize avariable box vertically in order to display, together with the variable name, its
tag (short comment text), its description text, plus its I/0 location if the variable is mapped to
anI/0 channel.

The variable name is always displayed at the bottom of the rectangle:

tag
description
%$location
name

For more details on Variable Tag and Description, see "Variables tab" on page 70
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7.6.14.1.2 FBD comments

Comment text area can be entered anywhere in an FBD diagram.

Press the following button in the FBD toolbar to insert a new comment area.
In this mode, the mouse is used to insert comment text areas anywhere in the diagram.

Double-click on the comments area to enter or change the attached text. When selected, comment
texts can be resized.

NOTE

You can insert hyperlink on external files as shown below. Only TXT and BMP extensions are
allowed. When the link is valid, the hyperlink is replaced with the file's content.

| Fistievel | Actions | P1 | N | Po | notes | | Fistievel | actons | P1 | N
O sTAL @ FeD O FFLD O st @ Fep O FRLD
Qpresstossencpsessassess] o

@ : D:AAKD b %

=1 4 ElRs .= -

Figure 5-81: FBD Comments - Inserting Graphic

7.6.14.1.3 FBD corners

Corners are used to force the routing of connection lines, as the FBD editor imposes a default
routing only between two pins or user-defined corners. All variable symbols and constant
expressions are entered in FBD diagrams using small boxes.

Press the following button in the FBD toolbar to insert a corner on aline:

— Insert corner: In this mode, the mouse is used to insert a user-defined corner on aline.

You can drag a new line from an output pin to an empty space. In this case, the editor automatically
finishes the line with a user-defined corner, so that you can continue drawing the connection to the
desired pin and force the routing while you are drawing the line.

Corners can then be selected and moved to change the routing of existing lines.

7.6.14.1.4 FBD network breaks

Network breaks can be entered anywhere in an FBD diagram. Breaks have no meaning for the
execution of the program; they just help in understanding big diagrams, by splitting them into a list
of networks. Press the following button in the FBD toolbar to insert a new break:

L_Insert network break: In this mode, the mouse is used for inserting a horizontal line that acts as a
break in the diagram.

The break line is drawn on the whole diagram width. No other object can overlap a network break.
Break lines can then be selected and moved vertically to another location.

Network breaks can also be used to browse the diagram. Press the Ctrl+Page Up or Ctrl+Page
Down keys to move the selection to the next or previous network break.

7.6.14.1.5 FBD "OR" vertical rail

The FBD Editor enables the drawing of FFLD rungs. The "OR" rail can be inserted on arung in order to
connect parallel contacts together.Press the following button in the FBD toolbar to insert a new "OR"
rail:
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-} Insert "OR" rail: In this mode, the mouse is used for inserting a rail that collects several Boolean
data flows for an "OR" operation, in order to insert parallel contacts, as in Ladder Diagrams.

The "OR" rail has exactly the same meaning as an "OR" block regarding the execution of the diagram.

7.6.14.2 Draw FBD connection lines
L Pressthis button before inserting a new line.

NOTE

As shown below, the editor enables you to terminate a connection line with a Boolean negation
represented by a small circle:

(* use of anegated link: QisIN1 AND NOT IN2 *)

I o
. —

To set or remove the Boolean negation, select the line and press the Spacebar.

Connection lines must always be drawn in the direction of the data flow: from an output pin to an
input pin. The FBD editor automatically selects the best routing for the new line. Connection lines
indicate a data flow between the following possible objects:

NOTE

Line is colored in red when the two linked items are not the same type.

T} Block: Refer to the help on the block for the description of its input and output pins, and the
expected data types for the coherence of the diagram.

= Variable: A variable can be connected on its right-hand side (to initiate a flow) or on their left-
hand side to force the variable, if it is not "read only". The flow must fit the data type of the
variable.

<+ Jump: a jump must be connected on its left-hand side to a Boolean data flow.

|- Left power rail: Left power rails represent a TRUE state and can be connected to a non
limited number of objects on their right-hand side.

Jk Contact: A contact must be connected on its left-hand side and on its right-hand side to
Boolean data flows.

- "OR"rail: such arail collects several Boolean data flows for an "OR" operation, in order to
insert parallel contacts, as in Ladder Diagrams. It may have several connections on its left-
hand side and on its right-hand side. All connected data flows must be Boolean.

{} Coil: A coil must be connected on its left-hand side to a Boolean data flow. It is not mandatory
that a coil be connected onits right-hand side.

- Right power rail: A right power rail is an element of the FFLD language, and is commonly
used for terminating Boolean data flows. It has an unlimited number of connections on its left-
hand side. It is not mandatory to connect coils to power rails.

* TIP

Connection lines automatically move and follow FBD elements (1) and you can also manually specify
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the corners. Simply double-click on the line to show a "handle" (2) which can be repositioned (3).

7.6.14.3 Select FBD variables and instances
™t Press this button or press ESCAPE before any selection.

To select the name of the declared variable to be attached to a graphic symbol, you must be in
"Selection" mode. Simply double-click on the tag-name gray area. The following types of object must
be linked to valid symbols:

1} Block: 1f it is a function block, you must specify the name of a valid declared instance of the
corresponding type.

O Variable: Must be attached to a declared variable. Alternatively, a variable box may contain
the text of avalid constant expression.

Lk: Label: Must have a name. The name must be unique within the diagram.

2 Jump: Must have the same name as its destination label.
JF Contact: Must be attached to a declared Boolean variable.
{} Coil: Must be attached to a declared Boolean variable.

Symbols of variables and instances are selected using a variable list, that can be used as the variable
editor. Simply enter a symbol or constant expression in the edit box and press OK. You can also select
aname in the list of declared objects, or declare a new variable by pressing the "Create" button.

For more details, Select Variables and Instances

7.6.14.4 View FBD diagrams

The diagram is entered in a logical grid. All objects are snapped to the grid. The (x,y) coordinates of
the mouse cursor are displayed in the status bar. This helps you to locate errors detected by the
compiler, or to align objects in the diagram.

At any moment you can zoom in or out of the edited diagram by means of a Ctrl + mouse-wheel
operation. You can also press the [+] and [-] keys of the numerical keypad to zoom the diagramin or
out.

7.6.14.5 Move or copy FBD objects
7% Press this button or press ESCAPE before selecting objects

The FBD editor fully supports drag-and-drop for moving or copying objects. To move objects, select
and drag them to the desired position.

To copy objects, you can do the same, and just press the CONTROL key while dragging. It is also
possible to drag pieces of diagrams from one program to another if both are open and visible on the
screen.

Kollmorgen | kdn.kollmorgen.com | December 2020

PAK]




KAS IDE User Guide | 7 KASIDE Reference

At any time while dragging objects, you can press ESCAPE to cancel the operation.

Alternatively, you can use the Copy / Cut / Paste commands from the Edit menu. When you run the
Paste command, the editor changes into "Paste" mode, with a special mouse cursor. Click in the
diagram and move the mouse cursor to the desired position for inserting pasted objects.

Using the keyboard

When graphic objects are selected, you can move them in the diagram by pressing the following
keys:

Shift + Up Move to the top
Shift + Down Move to the bottom
Shift + Left Move to left

Shift + Right Move to right

When an object is selected, you can extend the selection by pressing the following keys:

Shift + Control + Home Extend to the top: select all objects before the selected
one

Shift + Control + End Extend to the bottom: select all objects after the selected
one

To insert or delete space in the diagram, you can simply select an object, press Shift+Ctrl+End to
extend the selection, and then move selected objects up or down.

Auto alignment
When objects are selected, the following keystrokes automatically align them:

Control + Up To the top
Control + Down To the bottom
Control + Left To left
Control + Right Toright

7.6.14.6 Insert FBD objects on a line

The FBD editor enables you to insert an object on an existing line and automatically connect it to the
line. This feature is available for all objects having one input pin and one output pin, such as variable
boxes, contacts and coils. This feature is mainly useful when entering elements of Ladder Diagrams.
Just draw a horizontal line between left and right power rails: it is the rung. Then you can simply insert
contacts and coils on the line to build the FFLD rung.

7.6.14.7 Resize FBD objects

Press this button or press ESCAPE before selecting objects.

When an object is selected, small square boxes indicate how to resize it with the mouse. Click on the
small square boxes to resize the object in the desired direction.

%/."'/."'/.'"/.'"/.'"/."'/.'"/.'"/.'"/."'/.'"/.'"/.'"/."'D‘/.'"/.-"/r"/r"/r"/r"/{"/{"/{"/{"/{"/{"/{"/{"/

ont execute thiz program it bCommand iz FALSE

D‘2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.—"2’.ﬂ"2’.—"2’.—"2’.—"fffffff}f}fffff}f}fffffu

bZamimand

| 'l/} RETURN

Not all objects can be resized. The following table indicates possible operations:

Variable Horizontally and vertically (*)
Block Horizontally
Labels and jumps Horizontally
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Power rails Vertically
ORrrail Vertically
Comment area In all directions

(*) Resizing a variable box vertically enables you to display together with the variable name its tag
(short comment text), its description text, plus its I/O location if the variable is mapped to anI/0
channel. The variable name is always displayed at the bottom of the rectangle:

% location
description
tag

name

Kollmorgen | kdn.kollmorgen.com | December 2020 285




286

KAS IDE User Guide | 7 KASIDE Reference

7.6.15 Structured Text (ST) / Instruction List (IL) Editor

The ST/ IL editor is a powerful language-sensitive text editor dedicated to IEC 61131-3 languages.
The editor supports advanced graphic features such as drag-and-drop, syntax coloring and active
tooltips for efficient input and test of programs in ST and IL.

~
Blinker (TRUE, t#2=): ]
Trigger (Blinker (Q):

bSig := Trigger.(Q:

Counter
bSig. (# blinking input =)
not bCommand. (* reset the counter if command #*)
255

i¥alue := Counter.CV:

S >

Related sections:

Language selection

Syntax coloring

Autocompletion of words

Drag-and-drop

Active tooltips

Selecting function blocks

Inserting variable and FB instances symbols
Reading output of a FB instance

Bookmarks

* TIP

Ctrl + Spacebar opens the Variable Editor dialog box

7.6.15.1 ST/IL Language selection

The KAS IDE allows you to mix ST and IL languages in textual program. ST is the default language.
When you enter IL instructions, the program must be entered between "BEGIN_IL" and "END_IL"
keywords, such as in the following example

BEGIN TL
FFLD varl
ST var?2
END IL

7.6.15.2 ST/ IL Syntax coloring

The ST/ IL editor supports syntax coloring according to the selected programming language (ST or
IL). The editor uses different colors for the following kinds of words:

Counter

bSig. (# blinking input #*)
(::}——————nut bCommand .
255
iValue = Counter.CV;

Default (identifiers, separators)
Reserved keywords of the language
Constant expressions

Comments

PN =
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* TIP

Reserved words such as function names are blue. Subprograms including Kollmorgen UDFBs are
not reserved and will show as black.

7.6.15.3 Intellisense
The following features are available with Intellisense in ST and FBD programs:

NOTE

They do not apply to actions in an SFC step.

Conditional compiling coloring

Parts of conditional compiling code (declared with #ifdef pragmas) that are not validated are grayed

f#define CONDITICN
#ifdef CONDITION

if tryGet3pike = true then
MachineState = 2;
MachineSpeed := Z000;
end if;

#else

Printf('Manual mode', O, 0O, O, 0O}

/4 Start motion
MLM=tRun (PipeMNetwork.Master, TrawvelSpeed):

#endif

Commenting the CONDITION changes the active part of the program

ff #define CONDITICH
#ifdef CONDITICH

if tryGet3pike = true then
MachineState := 2;
MachineZSpeed := Z000;
end if;

#else

Printf('Manual mode', 0O, O, O, 0O);

/4 Start motion
MLM=tRun (PipelNetwork.Master, TrawvelSpeed):

#endif

NOTE

Save your project to have the code with the correct colors.

Auto-indentation

Lines are automatically indented on the left when you enter structured ST statements

Autocompletion

7.6.15.4 Auto-completion of words
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The ST/ IL editor includes powerful commands for automatic completion of | 2% .
typed words,
space (or alternatively, Ctrl) activates the auto-completion.

If you use auto-complete and there is no match for a variable name in the
Dictionary, pressing ENTER will open the variable creation box where you

according to declared variables and data types. Pressing Ctrl- s v X

can define a new variable. Variables: (al] v
m [ Localvariables onl
|Jgg_5peed ¥ B [~ Hide FE instances
Yariables: (all) -
B AddAvesToGraunCamnlete =T .
Jog_Speed ﬁ

~

Type:

This symbol does not exist. Do you want to:

(@ Declare a newwvariable

Yes

Where:  |UntitledST ~]

The following features are available:

Auto-

completion
of:

Variable
Name

Missing
Symbols

FB
Member

FB Call

Action

If you enter the first letters of a variable name, you can press CTRL] to automatically
complete the name. A pop-up list is displayed with possible choices if several declared
variable names match the typed characters.

When you press ENTER at the end of a line containing an unknown variable symbol,
you are prompted to declare it immediately.

When you type the name of a function block instance (used either as an instance or a
data structure), pressing the point "." after the name of the instance opens a pop-up
list with the names of possible members.

Type the name of a function block followed by an opening parenthesis

I MLMstRun (

Press the ENTER key to complete the instructions with the appropriate argument list,
including comments and possibly default values so that you are guided through the list
of values to be passed to the called function.

MLMstRun (
(* BlockID : DINT *) ,
(* Speed : LREAL ¥*)

) ;
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Auto- Action

completion
of:

ST Block On an empty line, enter the main keyword of a ST statement such as "for", "if"...
Statement
I FOR

Pressthe ENTER key to complete the whole statement, including comments that will
guide you through the syntax.

FOR (* DINT var *) := (* minimum : DINT *) TO (* maximum :
DINT *) BY DO

END_FOR;

7.6.15.4.1 Other syntax related commands

When lines are selected, you can automatically indent them. Press TAB or Shift+TAB to shift the lines
to the left or right, by adding or removing blank characters on the left.

7.6.15.5 ST/IL Drag-and-drop features
The ST/ IL Editor supports powerful drag-and-drop features that help you to develop and test your
programs. You can:

« Drag text (words or lines) from the ST/ IL editor to another application (such as a text editor)
« Do the opposite

« Drag avariable symbol from the variable editor to the ST/ IL editor

« Drag avariable symbol from the ST/ IL editor to the watch list (*)

(*) When dragging the symbol of an array to the watch list, all items in the array are added to the
watch list.

7.6.15.6 How to Read Output of a MC Function Block in ST
In the following example:

I A6 Inst MC MoveRelative( 1, Axisé6, )

A6_Inst_MC_MoveRelative is an instance of MC_MoveRelative PLCopen Motion function block. The
values given in parenthesis correspond to the 8 inputs of this FB.

The syntax to read one of the outputs in ST for this instance is:

<FUNCTION BLOCK NAME>.<OUTPUT>

This FB has the following 5 outputs: Busy, Active, CommandAborted, Error, and Error ID. So for
instance, the Active output has the following ST expression: A6_Inst_MC_MoveRelative.Active

Example 1:

I UserVariablel := A6 Inst MC MoveRelative.Error ;

Example 2:
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IF A6 Inst MC MoveRelative.Active THEN

UserVariable2 := 1 ;
ELSE

UserVariable2 := 0 ;
END IF;
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7.6.16 Free Form Ladder Diagram (FFLD) Editor

The FFLD Editor is a powerful graphical tool that enables you to enter and manage Ladder Diagrams
according to the IEC 61131-3 standard. This Editor enables free drawing and arrangement of FFLD
items, and supports advanced graphic features such as:

Drag-and-drop operation
Split Window capability

Allows multiple views of the same ladder program to be displayed simultaneously. You can drag
the two splitters located in the vertical and horizontal scroll bars to organize your windows.

|| MC_EStop
EStopButton EStop! OK EStop! OK
L {P} {R} En oK ———8— —
| s A Asis
|| MC_EStop
EStopButton EStop20kK EStop20kK
L i {R} En Ok
I LowerRotary  Axis

MC_EStop
EStopButton

Pt En oKf———O0—

|| UpperRotary - Axis

MC_EStop
EStopButton
Ipl

1P En oK ————CO—

|| LinearZxis  Axis

||| & metwark#a
Resetthe axis errars of both axes when the Reset button is pressed f
»

[ |
Change the size of the ladder diagram

You can drag the column separator to increase or decrease the size of the columns.

j ey T
 S——

EStopButton EStop1 Ok ’7
{P} {R» E

| r
N Axist ){Ax

You can drag the row separator to increase or decrease the size of the rows as well as the texts.

[i— EStopButton
P

Select all the Ladder Diagram

Kollmorgen | kdn.kollmorgen.com | December 2020 291




KAS IDE User Guide | 7 KASIDE Reference

You can click the border in the upper left corner to select the entire ladder.

B e I T

=) ﬁ Bl Metwork #3

E Reset the axis errors of both axes when the Reset button is presse
£

7l MC_ResetErrar

= ResetButton Reset! OK

gl [p| ® En OK
[_N

# | Axis oA Auds

>

Coordinate-based position

The coordinates for a selected function are displayed at the bottom-left corner of the editor. The
coordinates are shown as (absolute coordinates)-(network number).(relative coordinates) in
(column, row) format.

i
E Metwork #1

||| & etwark #2

el |
(1,5)-Metwork2(1,13 /

NOTE

Relative coordinates are measured from below the Network label.

o 1 2 3 4 5 0o 1 2 3 4 5
0 = l\la:twork #|1 I I I I = Na:twork #In I I I I
1] ol
2 I 1 I
3 I 2 I
4 I 3 ||
5| "l
Color Coded Function
Functions and Function Blocks are color-coded as blue, while subprograms and Kollmorgen UDFBs
are black.
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|2 networks7 ~
Close the servo loop and enable the drive when Closeloop is high
Open the servo loop and disable the drive when Closeloop is low
—Power1
MC_Power
CloseLoop PowerStat!
{ | Enable Status Cr !
[} PowerBusyl
Axist SAxis Busy O |
bMotionEngineStaned PowerEr
|| Enable PositiveError 9 |
bMotionEngineStarted
|} Enable NegativErrarlD — PowerErmD1
0 —BufferMode
|| 2 Network #15
Single axis jog commands
—Axis1Joglinst
MCFB_Jog
En InMotion O |
Aotis —{AxisID
Axs1JogPlus
{ | JogPlus
Axis1Joghinus
{ | JogMinus
Axis1Vel >—Speed
Axis1Accel >—Accel Decel
FFLD diagram components Related sections
Networks Using the FFLD toolbar
Power rail and lines Selection grid
Contacts and coils Moving and copying items
Function blocks Run-time
Data In/Out
Jumps and RETURN

* TIP

When a contact or a coil is selected, you can press the Spacebar to change its type (normal,
negated, pulse)

Networks

A program is entered as a list of independent networks. Networks are executed sequentially from
the top to the bottom. The head of a network is drawn on a full row in the editor, grouping the
following pieces of information:

« The number of the network (from 1 to N)

« (Optional) A label name used as a target for jump operations
« (Optional) A directive for conditional compiling

« (Optional) A multiple line description (comment)

No item can be put on a network header row. No line can go through it. The end of a programis
marked with a special "End of module" row. Nothing can be inserted after this row.
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1 1
= Metwaork #1 MylLabel A
This network is executed first in the cycle
b1 b2 bACA
| | ]

— | | Oo

=l Network #2
Other network
b3 b4 bAC2

— | “:J o

b5

End of Module

Double-click on the header of a network to enter its label, directive (sometimes called pragma) and
description. Network headers are green, but they became blue when a directive is defined (see also
Conditional Compiling for more details).

New networks can be inserted on empty rows.

When a network is selected, pressing "DEL" merges its content with the previous network. When the
first network is selected, pressing "DEL" removes the network and its whole contents.

There cannot be two networks having the same label in a program. If such a situation occurs in the
case of a copy operation, you will be prompted to either specify another label name for the new
network, or remove the label on the new network.

You can also collapse/expand a network with the minus/plus sign located next to the Network
number in the header.

Fitdatwork #1 |

...R@T.iﬁ...'.l!%!.‘r.‘{!?!f}.’:
= Metwaork #2

Other netwo
b3

|7

Run-time

When your application is running, you can force and lock a variable or a contact directly in the editor
with a double-click operation. For more information, see "Forcing a variable" on page 232.

NOTE
In FFLD, when a function, function block or UDFB is not connected on the left, theniit is ignored
(removed at compiling time).

7.6.16.1 Using the FFLD Editor
This section describes the Toolbar icons and Contextual Menu of the FFLD Editor.
For FFLD accelerator keys, refer to FFLD Editor Keyboard Shortcuts

7.6.16.1.1 Toolbar

The vertical toolbar on the left-hand side of the Free Form Ladder editor contains buttons for
inserting items in the diagrams. Items are inserted at the current position in the diagram.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 7 KASIDE Reference

Icon Shortcut Description

Mode selection

Ctrl+Shift+O Insert a contact to the destination cell
Ctrl+Shift+C Insert aninverted contact to the destination cell
3 Ctrl+Shift+P Insert a Pulse contact to the destination cell

W

3 Ctrl+Shift+I Insert aninverted Pulse contact to the destination cell
3" Ctrl+Shift+N Insert a N contact to the destination cell
3 Ctrl+Shift+A Insert aninverted N contact to the destination cell
“* Ctrl+Shift+E Insert a coil to the destination cell
#&  Ctrl+Shift+D Insert an inverted coil to the destination cell
<  Ctrl+Shift+S Insert a set coil to the destination cell
<% Ctrl+Shift+R Insert areset coil to the destination cell
<= Ctrl+Shift+K Insert a positive coil to the destination cell
<" Ctrl+Shift+L Insert a negative coil to the destination cell
— Ctrl+Shift+H Trace a horizontal line to the destination cell
|| Ctrl+Shift+V Trace avertical line to the destination cell
- Ctrl+Shift+B Trace a vertical and horizontal line to the destination cell
e Toggle trace mode: click and move the mouse to draw a line spanning on several
adjacent cells
= Shift+Insert Insertanetwork
e

Ctrl+Shift+] Insertajump
“R>  Ctrl+Shift+T Insertareturn
in* Ctrl+Shift+F Insertadatain
4 F8 Insert a function block
Fout  Ctrl|+Shift+Q Insert a data out
T2 Spacebar  Swap item style of the current cell for a contact or coil

oy Define a network label, pragma, and/or comment

== Shift+C Define a comment in a cell. Click the button, then select the cell you wish to add a
comment to. For more information, see Contextual Menu for a description of cell
comments.

Table 5-22: FFLD Toolbar - List of Icons

7.6.16.1.2 Contextual Menu

A right-click in the FFLD workspace gives you access to the following commands:

« Insert Comment
Comments may be added to cells. If the text is long it can display beyond the bounds of the cell
(to the right, and below) until another item is found.

_EII - /;Twa |Enable ]

Inzert a comment here. The Browse
button below lets you chooze an image
to use as a comment.

Axis1

This iz a long comment. The te...
This iz a long comment. The te...

This iz a long comment. The te...

— 1)

o Insert Network
« Insert Row
« Delete Cell
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« Delete Network
« Delete Row

7.6.16.2 Power rail and lines
Vertical power rails are used in FFLD language to represent the limits of a rung.

The power rail on the left represents the TRUE value and initiates the rung state. Any object
connected to this rail is always powered.

Horizontal lines always represent a data flow from the left to the right.
If avertical line has several items connected on the left, then it represents an OR operation.

You can insert a segment of horizontal line at any location in order to freely draw flow lines. The
"vertical line" button enables you to set or remove (toggle) a segment of vertical line on the right of
the selected cell.

7.6.16.3 Contacts and coils
The table below contains a list of the contact and coil types available:

Contacts Coils

Normally Open -| |- Energize -()-

Normally Closed -|/]- De-energize -(/)-

Positive Transition -|P |- Set (Latch) -(S)-

Negative Transition -|N |- Reset (Unlatch) -(R)-

Normally closed positive transition -|/P |- Positive transition sensing coil -(P)-
Normally closed negative transition -|/N |- Negative transition sensing coil -(N)-

7.6.16.4 Function blocks

Functions and function blocks can be used in FFLD diagrams. Blocks are always connected to the flow
line (powered) by their first input and first output. If the first input of a block is not Boolean, a special
input called "EN" is added, and means that the block is not executed if the input flow is FALSE. If the
first output is not Boolean, a special output called "OK" is added. The special "OK" output always has
the same state as the first input (the flow).

In the case of a function block, the instance of the block must be specified and is shown on the top of
the block. Double-click on the top of the block to select the instance. You can also double-click
elsewhere in the block to change its type.

Boolean inputs and outputs of blocks can be directly linked to contacts and coils. Block inputs and
outputs can also be specified using specific data in/out items (see below).

NOTE

Function and function blocks cannot be put in column 1 of the grid. This would not make sense
because data inputs require a column.

You cannot change a function block after it has been inserted.

When a Function is not connected on the right, then it isignored (removed at compiling time).

[tis the case for Functions only - not for function blocks.

A Function is just part of an expression (same as a contact) and is just intended to provide a result. In
case of FFLD, KAS accepts that the output is not connected because it accepts pending "dead"
expressions to be removed at compiling time (same as contacts with no coil or FBs after).

* TIP

If you want another function block, you first have to select it in the Libraries toolbox before
inserting it.
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7.6.16.5 Data In/Out

The "data in" and "data out" items are used to initiate a flow (line) with the value of a variable, or to
force avariable on output with the value of a flow:

VarIn>- .......... ->VarOut

When used with a block, the "data in" and "data out" items can be put close to the block, without any
line in-between to connect a variable to an input or output of the block.

In the following example, the @ symbol in front of the V variable indicates it is used for input and
output.

FB_READ
FAReadOK FBReadOK
P En OK

ReadOniylD HID

BinaryValue @V

7.6.16.6 Jumps and RETURN
A jump to alabel branches the execution of the program after the specified label. In FFLD language,
the ">>"symbol (followed by the target label name) is used as a coil at the end of a rung.

Metwark #1

b3 b4
I | | Dest

The jump is performed only if the rung state on input is TRUE. The destination label must be specified
on a network of the same program.

To specify the destination, double-click the cell to display a drop-down menu that lists all the available
labels.

NOTE

The special "<RETURN>" destination specifies a jump to the end of the program.

7.6.16.7 Selection grid
The diagram is entered in a logical grid, and all objects are snapped to the grid.

At any moment you can zoom in or out of the edited diagram (for shortcuts about zooming, see
"Using the FFLD Editor" on page 294).You can also drag the separation lines in vertical and horizontal
rulers to freely resize the cells of the grid:

o
| I | I

-

F o
| N |
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NOTE

If a split window is in use, the zoom applies only to the currently selected split window (each split
window can be zoomed to different levels).

The current position in the grid is always highlighted by a dotted cell and its coordinates (row, column)
are displayed at the bottom left-hand corner of the editor.

If you click on the current position, then the cell is drawn as gray, meaning that it can be dragged
somewhere else in the diagram (see below). You can also select multiple cells with the mouse, or use
the arrows of the keyboard with the SHIFT key pressed.

Click on the power rail (gray ruler at the left border) to select a full row.

Other selection commands are available from the keyboard:

Keystroke Description

Home moves the caret to the left of the line

if pressed again, moves the caret to the head of the network
End moves the caret to the end of the line

if pressed again, moves the caret to the end of the network
Ctrl + Page Up moves the caret to previous or next network header
Down

Ctrl + Home/End moves the caret to the beginning or the end of the program
twice
Ctrl + A selects the whole network

if pressed again, selects the whole program

Page Up / Down scroll 1 page

Shift-Page Up / selection page up or down

Down

Return equivalent to a double-click

Space change contact or coil

Tab move focus cell right

Shift-Tab move focus cell left

Arrows move focus cell or scroll through ladder

Shift-Arrow multi-select cells

Ctrl+F performs a Search and Replace (+ add hyperlink on the topic) within the
whole program

Ctrl-Shift-F2 go to previous bookmark

Esc / Shift-Esc close the rename widget

7.6.16.8 Move and copy items

When you click on the current position, then the cell is drawn as gray, meaning that it can be copied
or moved. Click again on the selection to drag it with the mouse.

Click
and g
Click drag |
— —

Dragging the selected items moves them to the specified location. If you press the CTRL key while
dragging, then items are copied (for shortcuts, Using the FFLD Editor).
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To move a function block, you must select it entirely.

If you move or copy items on a non-empty area, you will be prompted to confirm the overwriting of
items in the area.

When you move or copy items only on a network header, the network is automatically moved in
order to make the required extra space for moved items.

The "Copy / Cut / Paste" commands can also be used as an alternative to drag-and-drop.

A rectangular selection within the diagram cannot cross a network header, i.e. all selected items must
be within the same network. To select a complete network or more, you must select complete rows.
To do this, move the caret to the left border or click on the left-hand side ruler (gray).

7.6.16.9 View FFLD diagrams

The diagramis entered in a logical grid. All objects are snapped to the grid. The (x,y) coordinates of
the mouse cursor are displayed in the status bar. This helps you to locat errors detected by the
compiler, or to align objects in the diagram.

At any moment you can zoom in or out of the edited diagram by means of a Ctrl + mouse-wheel
operation. You also can press the [+] and [-] keys of the numerical keypad to zoom the diagramin or
out.

You can also drag the separation lines in vertical and horizontal rulers to freely resize the cells of the
grid:

O ~

The FFLD editor adjusts the size of the font according to the zoom ratio so that the name of variables
associated with contacts and coils are always visible. If cells have sufficient height, variable names are
completed with other pieces of information about the variable:

- its tag (short description)

- its description text

- itsI/0 name (%...) if the variable has a user-defined name.
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7.7 Create Variables

* TIP

As a naming convention for variables, it is recommended to use the initial to reflect the variable

type
(e.g. Boolean with b; long integer with L)

7.7.1 Use the Dictionary

For explanations on dictionary usage, including how to create and rename variables, Dictionary
Contextual Menu

7.7.2 Create Variables from the Editors
You can create variables directly from the IEC61131-3 editors, as follows:
FBD editor

1. Click the dedicated buttpn

" ST/IL % FED LD

able ——mmm—— . . . .

N add vari

Figure 5-82: Add Variable in FBD Editor

Click a location in the editor (or double-click the variable if it is already created)
Edit the name in the Variable Editor (or select an existing variable within the list which is already
filtered according to their relevant data type)

Dieccrsesseeseeeiusssscescesces

L
r IMyToggIer v X

...... # bPawer a
...... 3 bRun

wn

@[] In1Trg
w-[] In2Trg

------ [ Mewtarl
=i PipeNetwork

...... Al TR LI
Figure 5-83: Define Variable Name in FBD Editor

4. The KAS IDE automatically checks if the variable already exists. If it is new, you have to:
« Selectits type in the drop-down menu: for FBD and FFLD, it is set by default according to
the In or Out data type of the function block
« Specify where it is defined: the default is the current PLC program, but you can choose
to make the variable Global or declared as a retain variable
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MyToggler X

Thiz spmbol does not exist. Do you want to:
~

+ Declare a new varable

Type: | BOOL j
wihere: |MyFBDF’rog ﬂ
GLOBAL
TS| RETAIN

Figure 5-84: Define Variable Type in FBD Editor

FBD variables
FFLD editor
1. Double-click the in or out pins of the function block
| |
Inst_ArrayofTriggers
LR
I e
“
Qr
LIS I R

Figure 5-85: Add a Variable in the FFLD Editor

2. Edit the name (or select an existing variable within the list which is already filtered according to
their relevant data type)
En PBGetMaxPeriod En

MyMewPeriod ¥, X
d Ly

[ PreviousPeriod

Figure 5-86: Define a Variable Name in the FFLD Editor

3. The KASIDE automatically checks if the variable already exists. If it is new, you have to:
« Selectits type in the drop-down menu (by default, it is set according to the In or Out
data type of the function block)
« Specify where it is defined
MyNewPeriod rz|

Thiz symbol does not exist. Do pou want to:
~

(+ Declare a new variable

Type:  [LINT =l
|

where: | MyLDProg

Figure 5-87: Define a Variable Type in the FFLD Editor

7.7.3 Data Types
You can create avariable of available Data Types.
How to declare an array?

1. Double-click in the corresponding cell of the variable editor (i.e. the Dim. column)

2. Enter its dimension (Note: for a multi-dimension array, enter dimensions separated by commas
(ex:2,10,4)
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[1A_Name | Type | Dim. | Atib.
ewt/ar BOOL

O MachineLogic |2.1U.4 _Ij
vevar eool NI

Figure 5-88: Declare an Array for an Internal Variable

Arrays

7.7.4 Complex Structures

Complex variables are arrays, structures, and instances of function blocks. The following features are
allowed for programming:

« Use arrays of structures
« Use arrays of FB instances
« Pass any complex data (array, structure, instance) to a UDFB or sub-program

There is almost no limitation in the amount of complex data declared (theoretically up to 4GB, but
practically limited by the memory available in the runtime)

For more explanations on the Structure concept, refer to Structures
Declare the structure

1. Right-click in the Dictionary to open the menu
2. Select the Add structure command

Dictionary
Controller:PLC R [] Track Selection
N Name | Type | Dim. | Attib.

@ Global variables
[ Retain variables
[#] UntitledFBD

[ [T —
[® MachineLogic
=7 EtherCATCode
[3# ProfilesCode

Add variable
[ PNCode

Add structure t

Figure 5-89: Add a Complex Structure

3. Right-click on the newly created structure and select the Rename structure command

Dictionary
Controller:PLC R [] Track Selection
V| Hame | Type | Dim. | Attib.

@ Global variables

[ Retain variables

[#] UntitledFBD

[ Main

[® MachineLogic

E NewStructe= |
% EtherCAT
[3# ProfilesCq

E’—" PNCode Add variable

Add structure

| Rename structure h |

Copy

Figure 5-90: Rename Complex Structure
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4. Right-click on the new structure and select the Add variable command

N Name | Type | Dim. | Attrib. [ Irit
@ Global variables
|44 Retain variables
[#] UntitledFBD
[® Main
[® MachineLogic

% EtherCATCode
[# ProfilesCode

[i# PNCode Add variable [:

Add structure

Rename structure

Copy

Figure 5-91: Add Variable to a Complex Structure

5. Expand the new structure
6. Double-click on the new nested variable and define its name and type
5 Structoﬂrigéers

trigger1 BOOL
Trigger2  [sjele]N

7. Rehéat steps 5 and 7 to add all the requested variables

Create an instance of the structure

When finalized, you can drag-and-drop the structure from the library in the (Project) node to a
program just like any other function block. A new instance is automatically created.

1. Select the new structure and move it with a drag-and-drop operation to the program
declaration within the Dictionary

N Name | Type | Dim. | Attrib
@ Global variables
[ Retain variables
[#] UntitledFBD
[® Main—.
El MachineLog
f= Structoftriggers
=7 EtherCATCode
[3# ProfilesCode
[ PNCode

Figure 5-92: Create an Instance of the Structure

2. You can also add a variable in the Dictionary with the Add variable command. Then double-
click on the new variable to define its type by selecting the structure type which is displayed in
the Type drop-down menu.

N Name | Type | Dim. | Attrib.
@ Global variables
[ Retain variables
[#] MyFBD
[ Main
[® MachineLogic
lastTravelSpeed LREAL
lastMachineSpeed LREAL
IMyVarStruct e
% Structoftriggers b IMFUT_REF -~
2 libzmc_ta_ref
lib:MC_TP_REF
lib:mc_tv_ref
lib:OUTPUT_REF
lib:TRIGGER_REF
lib: TSrhd ask
EtherCAT Code
FrofilesCode
FHCode

[31|ProfilesCode
[g|PNCode

Structoftriggers

v

STRING[ ):
3. Thenyou can drag this new instance and drop it in your program like any other variable
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7.7.5 Variable Editor
You can edit variables directly from each IEC 61131-3 editor.

Dieccrsesseeseeeiusssscescesces n

L
r IMyToggIer v X

...... # bPawer a
...... 3 bRun

@[] In1Trg
w-[] In2Trg

------ [ Mewtarl
=-#3 PipeNetwark

1'I- ThIv LI

Figure 5-93: Edit the Name in the Variable Editor

* TIP

Ctrl + Spacebar opens this dialog box
KAS IDE automatically checks if the variable already exists. When the variable is new, you have to:

« Selectits type in the drop-down menu: for FBD and FFLD, it is set by default according to the In
or Out data type of the function block

« Specify where it is defined: the default is the current PLC program, but you can choose to
make the variable Global or declared as a retain variable

MyToggler 3]

Thiz spmbol does not exist. Do you want to:
~

+ Declare a new varable

Type: | BOOL
where: | MyFBDProg

Lol

GLOBAL
e RETAIN

Figure 5-94: Define Type and Scope of the Variable

7.7.6 Editing Variables as Text

As an alternative for editing variables, they may be edited as text. Text editing applies to all the
variables of a group. Selecting "Edit variables as text" from the right mouse menu opens a dialog box
which contains all of the variables in the group. From here, variables may be added, deleted, or
edited using the IEC61131-3 format.
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('m Edit variables of Global Group EE)
Mool 8
VLR -

TravelSpeed : LREAL :=
MasterAbsPos : LREALL :
MasterDeltaPFos : LREAL :
MachineSpeed : LREAL :
BxislStatus : DINT ;

Bxis25tatus : DINT ;

MachineState : DINT := O

bMasterfbs : BOCL := FALSE ;
bMasterRel : BOCL := FALSE ;
bEStop : BOOL := FALSE ;
bLedStatus : ARRRY [0 .. 3] OF BCCL ;
Profiles : ProfilesCode ;
END_ VAR
VAR
CONSTANT EtherCAT : EtherCATCode
END_ VAR
VAR
PipeNetwork : PHCode ;
END_ VAR
<« [ G

Errors

Figure 5-95: Editing variables as text

The editing dialog contains the basic text-editing functions, Save, Undo, Redo, Cut, Copy, and Paste.
Upon saving changes, the variables are validated. If there are errors in the declaration, the changes
are not saved and errors are listed in the "Errors" section of the dialog box.

PipensLWork . pNeoue
END_VER

™ r

Errors

(Globaly: (5): LEAL: Unknown data type

(Global): (7): Axis2Status: *," expected after variable declaration
(Globaly: (14): END_VAR: "* expected after variable declaration
(Global): (15): VAR: END_VAR expected

Figure 5-96: Errors caused by editing variables.

Each error includes the group name, the line number where the error occurs, and what the error is.
Double-clicking on an entry will put the cursor at the point of the error.

@ IMPORTANT

If variables that are used in PDO mapping are renamed or deleted, the mapping will be lost upon
saving changes. If this occurs, you will be informed with an alert.

For more information on editing variables as text, see "Editing variables as text using IEC61131-3
syntax" on page 83.
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7.8 Create Functions and Function Blocks

For explanation about the difference between functions and function blocks, refer to Program
Organization Units.

7.8.1 Declare Functions or Function Blocks
This section explains how to create a new function or UDFB.

1. Expand the PLC node in the Project Explorer, and right-click on the Subprograms item and
select the action you wish to perform (i.e., New Function or New UDFB). The New Program
dialog box will open.

MName Type

4 g System Sinope
4 . Controller [l# 444+ 4] Drive Based Control...
4 3 PLC

» [ Prof _ NewFunction | 1 57
Mew UDFB 4 FED
°§ Def
4 7 Motion Import L

N ] Profiles FFLD
i PipeNetwork
Control Panel Panel
@+ PDMM Onboard /O
4 === EtherCAT
> @] AKDZ2 AKD Drive
ﬂ References

i Fieldbus

S - B

2. Enter the program name (MyFBD, for example), and click OK.
B, New prograrm @

MyFED

[ o [ conca |

3. The Program Properties dialog box opens. This is where you will enter the input and output
parameters for the function or UDFB.

Program properties @
Parameters l
Inputs
Input1 : BOOL Edi...
I_—I
s Delete
Move Up
=0UT
[
|
Qutputs:
Output1 : DINT
Output2 : BOOL
oK | Cancel |  Hep |

4. Clicking on the editable space ("...") in Inputs or Outputs enables the Edit button. Clicking the
Edit button or double-clicking on the editable space opens the Parameters dialog which lets
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you add variables for Inputs and Outputs.

Parameters @
MName: oK |
Type: |BooL - | Cancel
[~ IN_OUT

Dimensions:

Diescription: |
Item Description
Edit Press this button to change the definition of the selected parameter. Pressing this

button when the last line (...) of the list is selected lets you add a new parameter.
Delete Press this button to remove the selected parameter.

Move Press these buttons to move the selected parameter in the list to arrange the order of
Up/Down parameters. The order is very important as it defines the calling prototype of the UDFB
or sub-program.

Swap Pressing this item moves the selected parameter between the Inputs and Outputs lists.
When an item is selected the button's text changes to show where the parameter will be
moved.

NOTE

New UDFBs are added to the (Project) node in the Library toolbox

7.8.2 Define Parameters and Private Variables

For a Function or UDFB, input and output parameters (as well as private variables) are declared in the
Dictionary toolbox as local variables of the item. The Add variable command let you add the
following:

« Inputl Parameter
o Output2 Parameter
« Private3 Variable

Dictionary F X

[ Track Selection
Variables | Enums | Bit Fields |
A Name | Type | Dim. | Attrib. | Irit walue | User .. | KvI
@ Global variables
¥ Retain variables
[® MachineLogic

[ Main

L)

34 PNCode Undo

[3# ProfilesCode Redo

7 EtherCATCode | Add variable ’| Input parameter
Rename variables Output parameter
Browse variable Private variable

Add structure

PO TR g [ 7T TT T =00 1S R O

Figure 5-97: Parameters and Private Variables

1Externally supplied, not modifiable within the organization unit
2Supplied by the organization unit to external entities
3Supplied by external entities - can be modified within organization unit
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Input and Output parameters always appear at the beginning of a UDFB group.

Pressing the INSERT key when the item is selected adds a private variable.

NOTE

There are some things to be aware of with UDFB parameters:

« UDFB cannot contain parameters being both for Input and Output

« Simple parameters (scalar type) can be either IN, OUT, or IN_OUT

« Complex parameters (an array or structure) should be declared as IN but is systemically
considered to be IN_OUT.

« UDFB cannot have more than 32 input parameters or 32 output parameters

« Output parameters can only be simple data type

7.8.3 Finalize Functions or Function Blocks
Double-click the item in the Project Explorer to open and complete it in its corresponding editor.

7.8.4 Call Functions or Function Blocks

When finalized, you can drag-and-drop UDFBs from the library in the (Project) node to a program just
like any other function block. A new instance is automatically created.

Libraries B X | EtherCAT: AKD Drive2 | Ethes
Function Blocks | Controls | Properties |

MName Description L

M3 ProfilesCode
N3 PNCode
3 MyFED
M3 Structoftriggers
PLC Standard
PLC Advanced
[+ Matinn Pine Metwark v "

Figure 5-98: Create an Instance of UDFB in a Program

NOTE

« Asingle data type parameter defined as IN is passed by the calling program to the UDFB and
the body UDFB cannot change its value

« Asingle data type parameter defined as OUT is set in the body UDFB and always actuated in
the calling program after the call

« A parameter which is an array or a structure is always declared as IN (visible on the left of the
block). Both the calling program and the body of the UDFB can read and write such a
parameter
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7.9 Use the Defines List

The Defines list consists of defined constants, (an expression with a fixed value). Defines are both
pre-defined (internal) and user-created (global and local). Defines are used to determine which parts
of a program's code will be compiled using an 1 fde f statement (see Conditional Compiling). This
creates more efficient code for a given machine type. For example, you can write a program that
covers many machine types but compile for a specific machine with more efficient code.

Defined constants have three levels of scope:

Internal Defines Allthe projects present on your machine
Global Defines  All the programs within your project. These are user-defined.
Local definitions Only the current program currently open

NOTE

Important! To guarantee precision when evaluating the expression, you need to pay special
attention to the data types of variables used in the expression. For example when mixing LREAL
and REAL, the precision will be that of REAL.

KAS IDE supports the definition of aliases. An alias is a unique identifier that can be used in programs
to replace other text. See Alias Definitions for more information.

7.9.1 Internal Defines
These are pre-defined, common constant definitions which are declared for all projects.

(@ IMPORTANT

To ensure consistency, you should not modify these declarations.

To see the set of declarations currently installed on your machine, you can view the file (named:
lib.eqv) located under: C:\Program Files\Kollmorgen\Kollmorgen Automation
Suite\Astrolabe\Bin\HwDef (the folder location differs if you chose another location when installing
KAS).

Below is a an example of predefined constants that you may find in your system.

#define MLPN CREATE OBJECTS 1 (* Creation of blocks and pipes *)
#define MLPN ACTIVATE 2 (*Activation of pipes*)

#define MLPN CONNECT 3 (*Connections from convertors to axes¥)
#define MLPN POWER ON 4 (*Power ON of axes¥)

#define MLPN POWER OFF 5 (*Power OFF of axes¥)

#define MLPN DEACTIVATE 6 (*Deactivation of pipes*)

#define MLSTATUS NOT INITIALISED 0 (*Motion not initialised*)

#define MLSTATUS RUNNING 1 (*Motion is running¥)

#define MLSTATUS STOPPED 2 (*Motion is stopped*)

#define MLSTATUS ERROR 3 (*Motion is in error¥)

#define MLSTATUS INITIALISED 2 (*--DEPRECATED-- Motion is initialised*)

#define MLPR CREATE PROFILES 1 (* Creation and initialization of profiles
*)

#define MLFI FIRST O (* ID of the first FastInput of an axis *)
#define MLFI SECOND 1 (* ID of the second FastInput of an axis *)
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#define MLFI DISABLE 0 (* configures a FastInput as disabled *)
#define MLFI RISING EDGE 1 (* FastInput is sensible to rising edges ¥*)
#define MLFI FALLING EDGE 2 (* FastInput is sensible to falling edges ¥*)

#define PI 3.1415926535897932

#define EC_POSITION DEMAND VALUE 10000
#define EC_VELOCITY DEMAND VALUE 10001
#define EC_TORQUE DEMAND VALUE 10002
#define EC_ADDITIVE TORQUE VALUE 10003

#define EC_MAX_ TORQUE 10004
#define EC_OPERATION MODE 10005
#define EC_CONTROL_WORD 10006
#define EC_LATCH CONTROL_ WORD 10007
#define EC_ANALOG_OUTPUT 10009

NOTE

The exact contents of the list depend on the version of the KAS IDE.

7.9.2 Global Defines

Global Defines are user-generated constants to be used in a program. Global Defines let you write
code and add an i fdef statement to call the Define only if it is used for a particular machine. They
are created and edited from the Project Explorer toolbox under PLC.

Project View
Mame Type
= g System Sinope
= i Controller [10.50.67.44] PD
= I3 PLC
é I Programs
= [® Main SFC

[ MachineLogic SFC

=R 51 Subprograms
x| MyFED FED
o] MyUFED FED

= I Motion
Figure 5-99: Global Defines

Double-click the Defines item to open your global definitions file (named: appli.eqv) in a text editor as

follows:
fidefine DefReqTime T# 10ms A410 ms
f#idefine BitMask Z#00100111 /f binary
#define BitMaskHex 16#12ZAE /¢ hexadecimal
fidefine OFF FALS3E [* redefinition of FALSE constant *)
fidefine PI 3.14 [* numerical constant ¥)
fidefine ALARM (bLewvel » 100) (* complex expression *)

Figure 5-100: Edit the Global Definitions

Each definition must be entered on one line of text according to the following syntax:

I #define Identifier (* comments *)

You may use a definition within the contents of another definition. The definition used in the second
must be declared first. See example below:
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#define PI 3.14
#define TWOPI (PI * 2.0)

7.9.3 Local definitions

Local definitions are user-created defines that are being used within the corresponding program
through an i fdef statement.

* TIP

Using definitions disturbs the program monitoring and makes error reports more complex. It is
recommended to restrict the use of definitions to simple expressions to avoid misunderstandings
when reading or debugging a program.
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7.10 Map Input and Output to Variables

This procedure describes how to map EtherCAT motion bus I/0 or AKD PDMM/PCMM Onboard I/0 to
PLC variables.

NOTE

This operation is disabled when the controller is running.
For more information see:

« Map I/0 from the Project Explorer
« PLCVariable Creation Wizard

« PLCVariable Selector

« Analog I/0 Parameters

7.10.1 Map I/O from the Project Explorer
* TIP

For information on mapping 170 with third-party devices, please see PDO Selection/Mapping Tab.

1. Inthe Project Explorer, expand the Controller node and the EtherCAT node(s) to access your

devices.
Project Explorer B X Project Explorer 5 X
Project View m‘
MName Type MName Type
4 W@ System Sinope v g System Sinope
<8 E_:”;’fc”e' [10.30.67 44] PDMM or PCMM v @ Controller [182.168.0.101] PDMM o .
> [:j Motion [ &) PLC
Control Panel Panel £ Motion
@+ Controller Onboard /O @+ Controller Onboard /0
4 == EtherCAT o == EtherCAT
5] AKD_1 AKD Drive iy :
8 AKD 2 AKD Drive G AKD2G_1 AKD2G Dual Axis SIL3 Ad...
4 ¥ Couplerl KBus Coupler H Coupler_1 AKT2G-ECT-000-000
=4l DiSlice 1 8 ch Digital Input § DISlice 1 AKT2G-DNH-008-000
I DOSlice 1 8 ch Digital Output B DO_Slice_1 AKT2G-DT-002-000
.% ge"!‘e-é Eﬁégf = AlSlice_t AKT2G-AN-430-000
i EVICE.
i Devices FL1014 B AQ Slice 1 AKT2G-AT-410-000
@D References. B ENC_Slice_1 AKT2G-ENC-190-000
3 Fieldbus % BRC Slice_1 AKT2G-BRC-000-000
@ References
4 Fieldbus
AKT (K-Bus) devices AKT2G (E-Bus) devices
2. Depending upon the device, the properties are accessed in slightly different ways.
AKD OrAKDZG. || eneralpropertes [ 1/0 | configuration | DO Selection/Mapping | Distrbuted Clock | CoE Init-Commands | CoE Object Dictonary |
. . [N
Double-click on the drive and select = 0L (RK) 170
the I/0 tab B TGN skt e dsst s
S ) - /0 Tables -
T e 4 Digital Input
] ut 1 (X7 pin 10) 1
=] ut 2 (X7 pin 9) 1
] ut 3 (X7 pin 4) 1
k=] utd (X7 pin3) 1
] ut'5 (X8 pin 6) 1
Fi ut6 (X8 pin 5) it
i

4 DigitalInput7 0 pin2)

4 Digital Output

Channel Sizelbit] PLC Varisble
B Digitsl Output 1 07 pin7 &8) 1
B Digitsl Output2 07 pin 5&6) 1

4 Analog Input

Channel Sizebit] PLC Variable
/4 Anslog Input 1
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AKD PDMM or PCMM
Double-click Controller Onboard /0 < enetiio et
PPDMM Onboard 1/0 Connect tors (X35) 1) Select the desired ma"r‘v‘r;js
= Channel Size [bit] PLC Variable
i [ Dgtaipuez 1|
IO —
T —
T —
-— B Digital Output 21 1
o B Digital Output 22 1
A
b
I/0 Slice: st ] 10
Double-click the I/0 Slice under :Zl ML A PSR
Ethe rCAT (E'B us) or in the COU ple r AKT2G-DN-008-000 &Ch. mg_xnjmv, 3ms Yssecttvedesedchomet  Bip G
entry (K-Bus). EESIEE
W Channel  Size [bit] PLC Varizble
. [ E KONRE
For Slice Analog I70 and 1 din
thermocouples, you also have to 1 S ot
. . B $606) |1
define offset and gain parameters. | Ao
aa
it 7— 14— toputs
s
ég :?gliifctlrli ::Zir:ecllecclzal:gzlls PLC Variable Creation Wizard
10 Tables
4 Analog Input
Channel Size [bit] PLC Variable Offset  Gain Type
1 1 0.4 1.0 Lt 250 ko 900
2 1 0.4 1.0 Lt 250 ko 900
. ! | wo |
Safe ty I/O Sllce: -jf:: DO_SafeSlice_1 (AKT2G-SD0-004-000) I/0

Double-click the Safety I/0 Slice under “_.... ... —
EtherCAT (E-Bus). =

/0 Tables
Digital Output

[Chamnel Sl PLC Vorabe

Safe Digital Inputs and Output Ea
. ofe o
channels are clearly identifiable by a e

yellow table in the 1/ tab.

Digital output logic on the safety slices
/ devices is typically disabled by
default from the standard PLC. See
the safety digital output
documentation and the AKT2G-SDO-
004-000Safety terminal with 4 digital
fail-safe outputs table for details.
3. There are several ways to map variables:
« Dragand drop avariable from the Dictionary onto a table entry.
« Use the PLC Variable Creation Wizard for Kollmorgen devices.
« Directly map/unmap the Inputs/Outputs to PLC variables using the PLC Variable

Selector.
Select the channel(s) you want to map. Selection may be done by click-dragging or shift-

clicking a range of entries. The entire table may be selected by clicking on its border.
After the selection is made, right-click and select Map or press the Enter key. This opens
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the PLC Variable Selector.

1) Select the desired channels
2} Right-click and select 'map’

I/ Tables
4 Digital Input

Channel  Size [bit] PLC “ariable
(Global)/bMasterdhs
(Global)/bMasterRel

T3 1 |(GlobalyhEtan

* TIP

The Unmap command in the contextual menu allows you to remove the link between
the variable and the associated channel(s). In addition, deleting a variable from the
dictionary which is mapped to the channel(s) also removes the link(s).

Choose the variable to be linked to the channel(s) or PDO object.

B PLC Variable Selector (2 [t

Select a variable below.

MName Type 'S

4 g (Global)
VelOverridePercent  INT
OverrideBusy BOOL
Movelxisl BOOL =
Ready BOOL
Direction BOOL
EStopButton BOOL
ResetButton BOOL
OpenButton BOOL
CloseButton BOOL
StartMove BOOL
Dir SINT
StartMoveMNow BOOL
AxisPoweredON BOOL
StartMoveG BOOL v

’ Ok ” Cancel ] il

NOTE

The list of variables is filtered to display only those with relevant types.
« PLCVariable Selector displays Read Only variables when mapping the Input
channels from the 1/0 tab.
« Variables assigned to the Safe Digital Input and Safe Digital Output channels
must be Read Only.

@ IMPORTANT

Please be aware of the following limitations of PLC variable mapping.

« Each PLCvariable can be mapped to an EtherCAT I/0 and exclusively to either:
« aController Onboard I/0
« anexternal driver

» Because avariable can only be mapped to one channel or PDO object, when you link a
variable to a new channel or PDO object, the previous mapping is removed (even if linked to
another slice or device).

« Individual bits within a variable can be mapped to multiple I/0 channels on different devices
(AKD, AKD PDMM, PCMM, or Slice).
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For example, the same PLC variable cannot be mapped to both Profinet and a Controller Onboard
I/0 but it is possible with a regular EtherCAT I/0.

See Also:

For details on the Create PLC Variable and Advanced buttons, see PLC Variable Selector.
For more details on parameters, see Analog I/0 Parameters.

For more information on the AKD Onboard EtherCAT I/Os, see Configure Onboard I/0.

For more information on the AKD PDMM or PCMM local digital I/Os, see Configure Controller
Onboard /0.
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7.10.2 PLC Variable Creation Wizard

This wizard allows you to automatically create a list of variables used for the mapping. The variable
type is Boolean for digital I/Os and UINT for analog I/0s.

B Create PLC Variable

Creation parameters

From channel to |7 -
Scope (Global) -

Base Mame AKD_2 DI_##

0

[ ok [ cancel |

Figure 5-101: Wizard to Create PLC Variable - Parameters

Field Description

From Defines the range of channels you want to map automatically

channel

Scope Defineswhere the variables are created (if you select the Global scope, then the
variables are created under the Global node in the Dictionary)

Base Pattern used for variable naming with the name of the object in the Project Tree, followed
Name by a2-letter acronym (2LA) representing the I/0 type. The channel number will replace

#i#.

Channel | Variable Name
1

2

3

< DInput_4

5 DInput_5

[ DInput_6

7 DInput_7

g

Figure 5-102: Wizard to Create PLC Variable - Mapped Channels

Dictionary [ 4
[Conh’oller:PLC v] [ Track Selection
Variables | Enums | itFieids |
16 Marne | Type | Dirm. | Adtrib. | Initwal.. | User.. | KB | Tq
bMasterAbs BOOL FALSE O -
bMasterRel BOOL FALSE |
bEStop BOOL FALSE O
bledStatus BOOL [0.3] |
Profiles ProfilesCo...
EtherCAT EtherCAT... Read Only |
PipeMetwork PNCode
O
O
O
O
. gl T Bl ot s it R b gl bt ntih . e

Figure 5-103: Wizard to Create PLC Variable - Variables in the Dictionary
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7.10.3 PLC Variable Selector

7.10.3.1 Create PLC Variable Button
This button allows the creation of a new variable to be mapped to the selected item(s).

B PLC Variable Selector *
Select a variable below.
MName Type
K@ (Global)
M (Retain)
[® MCFB_AKDFaultLaokup
[ Main B, Create PLC Variable X
@ MeotionControl
[® ControlPanelUpdate Scope (Global) el
@ Estop Type INT ~
|Create PLC Variablel Dimension 0
Advanced >> Init Value l:l
Ok Cancel Cancel
Field Description
Scope Defines where the variable is created
Name See Name avariable
Type Defines the Type of the variable, and its Dimension if the variable is an array

Dimension The dimension of the variable (read-only). The dimension is set automatically based
on the necessary size and the selected variable type.

Init Value See Initial Value of a Variable

Based on the variable Type we select, the KAS IDE will automatically set the Dimension (the size of
the array) and assign the bits across the objects.

See the online help for a video that demonstrates mapping a variable to several PDO objects.

* TIP

» Safety PDOs are highlighted in yellow with a border.

« Any variable assigned to a FSoE PDO must be Read Only. See About Safety, PDOs, and
Variables for more information.

« See How To Set Up a Variable to Monitor Safety Data for step-by-step instructions.

See also Create Variables

7.10.3.2 Advanced Button

For integer variables with types stored on several bits, the Advanced button gives access to the Start
bit definition. This allows you to link a set of channels to a specific range of bits within an integer
variable.

Create PLC Variable

Starthit [0 v
7 A
Ok Cancel (3
9
10
11
12
13
14
15
Lic B
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For example, when you select three channels ranging from 1 to 3 and map them to a DINT variable
(stored on 32 bits ranging from 0 to 31), the first channel can be linked to position ranging from 0 to
29. The three channels are mapped to the last three bits ranging from 29 to 31.

1) Select the desired channels
2) Right-dlick and select 'map

Channel | Variable Name

DInput_4

NOTE

When the selected variable is an array, the “Start bit” is disabled. An offset is not allowed when
mapping to an array.

7.10.4 Analog I/O Parameters

7.10.4.1 AKT2G Input Terminals
The offset and gain is applied to calculate the value converted from the analog input:

I PLC Variable Value = Analog to Digital Converter Value x Gain + Offset

Where the Gain and Offset are configured from the terminal's I/0 tab.

| [ o] I I I |

N AL Slice_1 (AKT2G-AN-430-000) 1/0

4Ch. Ans. I0put +/-10V DI, +/-20mA SinleEnded, 16 6t 1) Select the desired chamnels o]

G

1/0 Tables
Analog Input

Channel  Size [bit] PLC Variable
1 16 (Global)/Al_Slice fAI
2 16 (Global)/Al
3 16 (Global)/Al_Slice Wl :
4 16 (Global)/Al Slice 1.}

See also E-Bus Analog I/0 Data Representation

7.10.4.2 AKT2G Output Terminals
The offset and gain is applied to calculate the value to be converted to the analog output:

I Digital to Analog Converter Value = PLC Variable Value x Gain + Offset

Where the Gain and Offset are configured from the terminal’s /0 tab.

| [ o] I I |

M AO_Slice_2 (AKT2G-AT-425-000) I/0

AKT2GAT-425-000 4Ch. Ana. Output +/-10V, 12bit 1 Select the desired channes R
T e’ "

mE 1/0 Tables
RunLED1— s &—RunLED 2
= Analog Output T
0 - £ ==
o Channel  Size [bit] PLC Variable Offset (V) Gain
- 1 16 (Global)/AQ_Slice 2 AO_1 0.0 10 \
ouput1—f§ @ f—oupz 2 16 (Global)/AO Slice 2 AQ. 0o 10 ) ]
Eg 3 15 (Global)/AO_Slice 2.A0_3 00 w2
3 B 16 (Global/A0 Sice 2,404 m w A
R ~—
iy
H~
s @ll-—ouputs
Power contact
HE
==
v —ov

See also E-Bus Analog /0 Data Representation

7.10.4.3 AKT Input Terminals
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The process data that are transferred to the Bus Coupler are calculated using the following equation:

Ta = UBg T Xapc | X Aj

Tout — By T (U Ay T Ap ) X I )
With the following parameters:

XaDC Output values of the Analog Input Modules A/D converter
Yout Process data to the controller

Ba, Aa Manufacturer offset and gain compensation ¥

Anh Manufacturer scaling: default gain ¥

Bw, Aw User scaling: Offset and Gain as set in the Analog Input Properties (see image below).

¥ For the thermocouple input terminals, AKT-AN-200-000 and AKT-AN-400-000, the manufacturer

default gain is 160. For all other supported terminals, the manufacturer default gainis 1. The
manufacturer default offset is zero for all supported terminals.

Properties

\/\’l AlSlice_1 (4 ch Analog Input) Properties

AKT-AN-410-000: 4 Channel Analog Input - D-10V DC 1) Sz.a\ect the desired chalr\r\e\ls e Werichl e et W)
2) Right-click. and select ‘map

10 Tables

L X
==
Run LED1 ————————— Run LED 2 4 Analog Input
RunLED3 —— : Run LED 4
=
]

Channel Size [bit] PLC Variy

-
Input] ——— = ‘. Input 2
L _J]

M2 15
E P18 M3 16
mE : M4 18
L ——_— 7“_ 5(18

Power Contact——————#
sV =

=
ha .

7.10.4.4 AKT Output Terminals

The process data that are transferred to the Bus Coupler from the controller are calculated using the
following equations:

Y; = By T (( Ay X Bp ) X X ) |
Ydac = 12 X Ay T B3y |
X Controller Process data

Ydac Controller data to analog output module D/A converter
Ba, Aa Manufacturer offset and gain compensation ¥
Anh Manufacturer scaling: default gain ¥

Bw, Aw User scaling: offset and gain as set in the Analog Output Properties (see image below).

¥ The manufacturer default offset is zero for all supported terminals. The manufacturer default gain
is 1 for all supported terminals.

Properties

l\/\* AODSlice_1 (4 ch Analog Output) Properties

AKT-AT-410-000: 4 Channel Analog Output - D-10Y DC

1) Selact the desired channals

2) Right-click and selact ‘map’ PLC Yariable Creation Wizard
L L
== 10 Tables
RunLED1 —— = Run LED 2 H i 4 Ainalog Output
Run LED3 ————— = Run LED 4 i i 9 Ot
— Channel Sizs [bit] PLC wariatgl Offset () Gain
1} | TR 0.0 1.0
Output 1 66 oz i V-2 1 0o 10
a= RlE V-3 1 0.0 1.0
o b4 16 0.0 1.0

Power Contact ————=-—
+24V

1.0
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7.11 Configuring EtherCAT

This section provides reference information for the EtherCAT entry in the Project Tree. Specifically
this includes the EtherCAT Devices tab, EtherCAT Master Settings Tab, ENI File Tab, ESI Files Tab, and
FSoE / PDO Connections Tab tabs. These are accessed by double-clicking on the EtherCAT item in the
Project Tree or right-clicking and selecting Properties. Reference information for devices in the
project can be found in EtherCAT Devices.

Project Explorer 5 X | EtherCAT B |
Project View | pevices | Master | EntFie | Estfies | FSoE/PDO Connections |
MName Type
v g System Sinope .
v @ Controller [10.50.67.76] .. ! EtherCAT Devices
v g PLC

§ Programs [ show only drives

[ Subprograms
g Defines & MName Vendor Product Model FW Version Drive Axis NMumber Mapped to Axis  Simulated

L = Motion
) Profiles
@& PLCopen PLCopen
(@ Controller-Onboard I/0
~ EtherCAT
ﬁ[l Referefices
& Fieldbus

7.11.1 EtherCAT Devices tab

The EtherCAT Devices tab lists all the EtherCAT devices and provides for the ability to discover and
map their use. The interface is slightly different for AKD and AKD2G drives. The AKD2G prompts you
to select the mapping by the drive axis.

| EtherCAT [ x]
| Devices | Master | ENIFle | ESlFies | FSof /PDO Connectans
‘! EtherCAT Devices
[ Show anly drives @ Scan Devices
2 Name Vendor Product Model FW Version Drive Axis Number  Mapped to Axis  Simulated
1 AKD_1 Kollmorgen AKD EtherCAT Drive [CoE) AKD-MO0308-MCEC-0000 01-20-00-001 1 (None) ~ N/A
2 AKD_2 Kallmargen AKD EtherCAT Drive (CoE) AKD-P00306-NAEC-0000 01-20-00-001 1 (None) ~ N7A
3 Coupler_1 Kollmorgen AKT-ECT-000 EtherCAT Fieldbus coupler N/A (Unknown) N/A N/A N/A
4 Coupler 2 Kellmergen AKT2G-ECT-000-000 EtherCAT Gateway N7A (Unknown) N7A N/A N/A
5 AlSlice1 Kollmorgen AKT2G-AN-430-000 4Ch. Ana. Input +/-10V Diff,, +/-20mA SingleEnded, 16 Bit AKT2G- 05 N/A N/A N/A
6 A0 _Slice_1 Kellmergen AKT2G-AT-425-000 4Ch. Ana. Output +/-10V, 12bit AKT2G-AT-42 04 N7A N/A N/A
7 AOSlice2 Kollmorgen AKT2G-AT-410-000 4Ch. Ana. Output 0-10V, 12bit AKT2G-AT-41 04 N/A N/A N/A
8 Al Slice 2 Kellmergen AKT2G-AN-240-000 2Ch. Ana. Input PT100 (RTD) AKT2G-AN-24 o7 N/A N/A N/A
9 AlSlice3 Kollmorgen AKT2G-AN-400-000 4Ch. Ana. Input Thermocouple (TC) AKT2G-AN-40 o7 N/A N/A N/A
10 DI_Slice_1 Kellmergen AKT2G-DN-002-000 2Ch. +/- Counter 24V, 100kHz DN-002 04 MN/A N/A N/A
DI Slice 2 Kollmorgen AKT2G-DNH-008-DDD 8C Inp (Unknown)
12 DI_Slice_? Kellmergen AKT2G-DN-0028-000 &Ch. Dig. Input 24V, 3ms N7A (Unknown) N7A [ [
13 DOSlice 1 Kollmorgen AKT2G-DT-008-000 8-channel digital output terminal 24V DC, 0.5 A N/A (Unknown) N/A N/A N/A
14 DI_SafeSlice_1  Kellmergen AKT2G-5DI-004-000, 4 Ch, Safety Input 24V EL1904 06 N/A N/A N/A
15 DO_SafeSlice.1 Kollmorgen AKT2G-5D0-004-000, 4 Ch. Safety Output 24V, 0.5 EL2904 04 N/A N/A N/A
16 AKD2G_1 Kellmergen AKD2G Dual Axis FS1 EtherCAT Drive (CoE) AKD2G-SPE-GVOGD-ATF3-0000 M_02-05-00-000
1 PLCANisZ v /A
2 PLCAds2 | N/A
17 Device 1 BBH Products GmbH  SCU SCU- 03.00.00.61 N/A N/A N/A
18 AKD2G_2 Kallmargen AKD2G Dual Axis FS2 EtherCAT Drive (Cof) AKD2G-SPE-6V06D-A2F3-0000 M_02-05-01-000 "
8 axp
[
Save paramelers o MV memory. Save the parameter values of selected AKD drive(s) into the drive's non-volatie memory.
Upgrade Firmware Update the frmuare of the selected AKD drive(s).

Figure 5-104: EtherCAT Devices Summary Form

First generation AKD drives support one axis per drive, while AKD2G drives support two axes per
drive. When configuring drives in the EtherCAT Devices tab, you will need to designate which motion
axis applies to each "drive axis", which is the actual axis the drive controls.

Description

Show only drives This option hides from the list all EtherCAT slaves that are not drives
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Item Description

Scan Devices
Name, Vendor,

Product, and Model

FW Version

Drive Axis Number

Mapped to Axis

Simulated

The KAS Runtime sends Ether CAT messages to discover the physical
devices and modules present in the network (see explanation below)

The project device name, vendor name, product name (or code number),
and model number for each device is displayed and ordered by the
position in the tree. The model (when available) includes the extension and
connectivity options, NBEC for example.

For Kollmorgen drives, the firmware version is displayed on the conditions
that:

« The “Scan Devices” routine was run successfully on the gtherCAT
network (for drives with version 01-08-000-00 firmware or later)
« Firmware was downloaded to the drive(s) while the kas project was

open inthe KAS IDE-

For other devices, the firmware version is displayed if the Scan Devices
routine was successfully run and the device supports reading this
informaiton over gtherCAT (i.€. it uses CoE object 0x100A:0).

Otherwise (Unknown) is displayed.

NOTE

If a Kolimorgen drive is showing the firmware version as "Unknown", the
drive has valid resident firmware (from which to boot), but does not have
valid operational firmware. Please download and install the latest
operational firmware and reboot the AKD/AKD2G-

This number designates which axis, of those available on a drive, is being
defined. For most drives, this number will just be a"1", but for AKD2Gs,
there are two entries, Drive Axis Number 1 and Drive Axis Number 2,
For each drive, it is displayed if it is:

« Unassigned: from the drop-down menu, you can choose an axis that has
not been assigned (it is applicable either for PLCopen or Pipe Network
motion engines).

« Already mapped to a physical device: the mapping operation is done
using the scan Devices command. See details in

Select this option when you want to simulate the device, which means that
the device is not used and no communication to this device is performed
through the fieldbus.

Mapped to an Axis? Simulated State

No Simulation is not applicable

Yes « If Drive is mapped to a physical
drive, then the simulation is Enabled,
SO you can set state to Yes/No -->
Display checkbox
« If Drive is not mapped to a physical
drive, Simulation is forced to Yes

Kollmorgen | kdn.kollmorgen.com | December 2020

321




KAS IDE User Guide | 7 KASIDE Reference

Item Description

Save parameters to  Allows you to save the drives' parameters to the NvRAM Of each drive
NV memory currently selected in the list. This action is enabled only when the Online
Mode is activated

You will be automatically be prompted with the option to save modified
drive parameters if this action has not been performed prior to the
following circumstances.

« Exiting Online Configuration Mode
« Disconnecting from the controller
« Closing the project

« Exiting the IDE

Upgrade Firmware This command triggers a firmware upgrade for the selected drives (you
can use Ctrl+A shortcut to select all drives).

For more details, refer to FaQ section.

Table 5-23: Ether CAT Devices

7.11.1.1 Scan Devices
The scan process allows the following tasks:

« Discover the devices and modules physically present in the fieldbus network (see EtherCAT
Network - Physical View)

« Map them to items under the EtherCAT node of the Project Explorer (see EtherCAT Network -
Logical View. K-Bus on left, E-Bus on right)
Note that the order of the devices in the tree is the same as in the real fieldbus network.

EthariCAT

Motion Bus

Decentralized Power

Remate /0

5

Moo - !E tiﬂ.g 5 ./
5 [}
»ug |

=

\

LEM 33 &

1

Slave Decentralized Drives

— _| — _| Slave Drve
e S
o, =
- -

Figure 5-105: Ether CAT Network - Physical View

322 Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 7 KASIDE Reference

o ~= EtherCAT w == EtherCAT
8| akD_prive2 AKD Drive [ Coupler_1 AKT2G-ECT-000-000
= & Coupler_1 KBus Coupler _] DI_Slice_1 AKT2G-DN-008-000
- L‘. DiIslice_1 8 ch Digital Input B DO_Slice_1 AKT2G-DT-002-000
@ Aot AKD Drive i AlSlice1 AKT2G-AN-430-000
= & Coupler_2 KBus Coupler - . AT
W Disice_1 8 ch Digital Tnput A0 Slice_1 AKT2G-AT-410-000
:i DiSice_2 & ch Digital Input ®i AO Slice 2 AKT2G-AT-425-000
“fl Dislice_3 4 ch Digital Input M ENC_Slice_1 AKT2G-ENC-190-000
E DOSlice_1 4 ch Digital Output # BRC_Slice_1 AKT2G-BRC-000-000
4 DOSice 28 ch Digital Output @ AKD26_1 AKD2G Dual Axis FS3

Figure 5-106: EtherCAT Network - Logical View. K-Bus on left, E-Bus on
right

During the scan operation, all physical devices connected to the EtherCAT network will be discovered
and identified. The KAS IDE will list the devices in the order they are connected. Kollmorgen devices,
which include AKD and S300/5700 drives, Standard 170 Couplers, and remote 1/0 terminals (for a list,
see "Remote Input/Output Terminals" on page 765) will include detailed information for each device.

The status of devices can be determined by their icon in the logical view.

Icon Meaning Description

(device Normal The device has been added by scanning the system. The associated ESI file has

icon) been found. The icon varies by device, but is the icon set by the manufacturer in
the ESI file.

L/ Excluded The device has been added manually or has been disassociated from a
discovered device.

(7] ESI The ESI file is missing.

missing
[ﬁ] Error For AKD, shown when there is an error.

Table 5-24: EtherCAT device icon descriptions.
7.11.1.1.1 Scan Limitations

« [/Oslices for Standard I/0 Coupler do not reveal their Device IDs.

« The discovery feature does not differentiate between AKT-DN-004-000 and AKT-DNH-004-
000 I/0 terminals. Nor between AKT-DN-008-000 and AKT-DNH-008-000.

« Devices other than those made by Kollmorgen will be identified by the Vendor Name (or
ID number) and Product Name (or ID number). If the device is missing an ESI file, then you will
need to import the ESI file supplied by the device Vendor. The ESI file is required by the IDE to
decode and display the Product Name, Device Description, and other details.

« ESI files for any MDP devices connected ot the network should be added to KASIDE's ESI
library before starting a scan. If the ESI file for an MDP device is not available, then the scan
cannot identify the device and cannot discover any physical or logical modules under the
device.

7.11.2 EtherCAT Master Settings Tab
This tab includes configurations for the EtherCAT bus master.
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| Devices | Master | ENI File | ESI Files | FSoE / PDC Conney

.

- EtherCAT Master Settings

Cyde Time (ps)

Metwork Usage
Frame Size (bytes) | 152
Transmit Time (ps) | 14.56

Bandwidth Usage (%) |1.496

L e |, T o SIS

i S e Il i i, I st I gl o

Figure 5-107: EtherCAT Master Settings

Item Description

Cycle Duration of one cycle in microseconds (time = 250, 500, 1000 ps) to define the time

Time base period for scheduling the motion and the PLC programs (for more details on
scheduling, see "Tasking Model / Scheduling" on page 459)

Frame Itis the total size (in bytes) of the EtherCAT frame which is sent cyclically. The size is

Size proportional to the number of EtherCAT slaves (and consequently the PDO data) on

the network. The EtherCAT frame size may be between 84 to 1500 bytes.

Transmit Itisthe time (in microseconds) that it takes to send a frame

Time

Bandwidth Itis an estimation of the percentage of the cycle time used to transmit a frame of data.
Usage Bandwidth value goes up when cycle time decreases (see calculation below)

Working A configurable threshold for generating an E30 error and shutdown of EtherCAT
Counter communication. The default setting is 3 Errorsin 1000 Frames. Other options are:

Error Trigger on 1st Error: 2 Errors in 1000 Frames: 10 Errors in 1000 Frames: 100

Limit Errors in 1000 Frames: O Disabled: If the pisabled option is selected the Master will
keep the EthercAT network running in op mode. It is up to the application to decide if it

is appropriate to shut down the Master’s Ether CAT communication (MLMotionStop)-

« The slave device state with regards to Ether CAT COmMmunication errorsis
determined by the manufacturer.

« AKD drives transition to Init state when 7 consecutive packet failures are
encountered, and the drive executes a controlled stop.

See EtherCAT Error Messages for additional working counter information.

Table 5-25: EtherCAT Cycle Settings - Form Description

The three read-only fields display (unknown) when the Use imported file option is selected (see ENI
File Tab ). Otherwise, they are recalculated and refreshed each time that:

« Adevice is added or removed
« A device simulation state changes
« The Use imported file check box is cleared

Bandwidth calculation algorithm

The Bandwidth (BW) usage calculation takes into account the calculated frame size and the Ethernet
speed (100 Megabits per second).

BW$ = Transmission time / Cycle Time

With Transmission time (psec) = (Frame Size in bytes * 8) bits / 100 * 106 bps

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 7 KASIDE Reference

For example:

If Frame Size = 100 bytes
then Transmission Time = 100*8 / (100*106 ) = 8 psec

If cycle time = 1000 psec
then BW% = 8/1000 = 0.8 %

7.11.3 ENI File Tab

During the compilation, the KASIDE generates the ENI (Ether CAT Network Information) file based
on the EtherCAT devices defined in your project.

(N

r EtherCAT Network Information (ENI) File

Import / Export ‘

Import EMI File Use imported file 1

| Devices | Master | ENI File | ESI Files | FSoE / PDO Connections | 1

Export EMI File

N —d i, Ot O gl o g it O i I gl b o

Figure 5-108: ENI File tab

Item Description

Import  Enablesyou to browse and select an ENI file to be imported. If the file is successfully
ENI File imported into the project, the Use imported file option is automatically selected.
Once imported, the ENI file is added to your project.

This enables you to include EtherCAT devices in your project that are not natively
supported by KAs. For more details, refer to Add Unsupported EtherCAT Device -

Use Allows you to specify whether or not to use the imported ENI file.
imported See also the paragraph below.
ENI file

Export Enables you to export the ENI file generated by the kas IDE- You can specify the name
ENI File anddirectory for the file.

Only the logical devices in the project tree that are mapped to a physical device (and pot
simulated) are taken into account when generating the ENI file. This export can be
useful if you want to use the file in another context or with another program.

Table 5-26: ENI File - Form Description

@ IMPORTANT

Importing an external ENI file overrides all Ether CAT project device information and configuration
settings in the IDE. The following views and configurations are not applicable when using an
imported ENI file:

« Project View: All devices located under the EtherCAT node
» EtherCAT Device View tabs:

« General Properties

« PDO Selection/Mapping

« Distributed Clock

o CoE Init-Commands

« Slice I/O Properties
« Mapping PLC Variables to Slice I/0 or PDO objects

Information displayed in the views may not match the imported ENI file.

Using an Imported ENI file
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« The KASIDE works in a degraded mode when using an imported ENI file, and the Mapped to
Axis settings are disabled. This is because the information about the devices in the project tree
and the EtherCAT widget table is no longer relevant.

« When using an imported configuration file the following parameters must be manually set for
each axis:

« the type of motion bus
« itsaddress on the fieldbus ring

This is done by right-clicking on the Axis Pipe Block and selecting the Properties command.

« Scan Devices must be run from EtherCAT Devices before downloading the application to the
controller.

7.11.4 ESI Files Tab

This tab lists the available ESI (EtherCAT Slave Information) files and provides the ability to add and
remove files.

| Devices | Master | ENIFle | ESIFles | FSof /PDO Connections |

—

! EtherCAT Slave Information (ESI) Files

v EEH BBH Products GmbH
SCU_V3.0.0.62_080620.2xml

hd E Kollmorgen
AKD-C-for-KAS-Revision_1.xml
AKD-Cxml
AED-M-for-KAS-Revision_T.xml
AKD-M-for-KAS.xml
AKD-for-K45.xml
AKD2G-5PE-cooD-x1:0- 00002ml
AKD2G-5PE-wooD-xwe- D000.0ml
AKD2G-5PE-00005-x100-0000.20m|
AKD2G-5PE-co0e5-x2we-0000.2m|
AKD2G-5PE_02-01.xml
AKD2G-5PE_02-02.ml
AKD2G-5PE_02-03.xml
AKD2G-5PE_02-0dxml
AKD2G-5PE_02-05-00-000.xml
AKD2Gxml
AKD_Revision_1.xml
Danaher_5300_5400_5600_5700_Va.xml
Kollmorgen-AKT2G-ECT-000.xml

Figure 5-109: The ESI Files tab

ESI files are sorted by vendor and then the files provided by the vendor. Each file lists the device it
supports including
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o Device name
« Device description
« Device revision number

ESI files are easily added to the list by clicking the Add button and navigating to where the file is
saved. The Delete button will remove a file from the list but not your hard drive.

* TIP

KAS IDE manages Kollmorgen devices (AKD2G, AKD, AKD-N, etc.) and will automatically install
and/or upgrade their ESI files to the latest version. The KAS IDE allows Kollmorgen ESI files to be
upgraded, but downgrading is not possible. For example, the Kollmorgen ESI files: “AKD-for-
KAS.xml" or "AKD-N-for-KAS.xml" should not be manually imported.
4 [ Kollmorgen

- AKD-Caxml

4 AKD-N-for-KASxml

MName Description Revision
AKD-M AKD EtherCAT Drive (CoF) 0:2(2)
4 AKD-for-KASxml

MName Description Revision

@ | AKD AKD EtherCAT Drive (CoE) 0x2(2)

Figure 5-110: Do not overwrite these files.

Under special circumstances, Kollmorgen ESI files may be manually upgraded. We recommend
working with a Kollmorgen representative when doing so.

For more information on working with ESI files, see the ESI File Management topic.

(D IMPORTANT

WARNING: Replacing an ESI file changes the configuration of any associated device to the new file.

You will be prompted to confirm or cancel replacing an ESI file and the associated devices'
configurations.

ESI files will be replaced when:

« Opening a project file that contains an ESI file that is different from the file in the KAS Internal
Library of ESI Files stored on the PC.
« You are prompted to select "term_A" (use the version in the project) or "term_B" (use

the ESI Internal Library version). Selecting "term_A" will overwrite the ESI Internal
Library version.

« Pressing the Add button in the ESI Files tab view and:
« importing an ESI file name that already exists in the KAS Internal Library of ESI Files
stored on the PC.
« importing an ESI file that contains duplicate device information that already exists in the
KAS Internal Library of ESI Files stored on the PC.

@ IMPORTANT

It is strongly recommended that you do not add or remove ESI files while multiple instances
of the KAS IDE are open. Doing so modifies a global cache of ESI files. Changes to the global ESI file

cache from one instance of the KAS IDE could create unexpected consequences in another
instance.

7.11.5 FSoE / PDO Connections Tab

The FSoE (FailSafe over EtherCAT) tab displays devices discovered on the EtherCAT network, listing

their Input (Tx) and Output (Rx) PDOs. This provides you with a way to connect an Input PDO to an
Output PDO.
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The KAS Runtime will copy the PDO data between the connected PDOs when EtherCAT is in
operational mode. This feature makes it possible to transfer safety-critical process data via the
EtherCAT frames. The FSoE protocol, communication, and state machine are handled by the EtherCAT
Safety devices.

* TIP

Connected PDOs are intended for FSoE operation. This feature is not limited to FSoE, it could be
useful for any application that need to copy PDO data between EtherCAT devices.

| EtherCAT @ | Webserver: 10.50.67.76 | EtherCAT: AKD2G_1 |

[ Devices | master | EntFie | Estfies | Fsof/PDO Connections |

? Connected PDOs
Input (Tx) PDOs Qutput (Rx) PDOs
@ AKD_3 [AKD EtherCAT Drive (CoE)] @ AKD_3 [AKD EtherCAT Drive (CoE)]
@ AKD_4 [AKD EtherCAT Drive (CoE)] @ AKD_4 [AKD EtherCAT Drive (CoE)]
-] Coupler_2 [AKT-ECT-000 EtherCAT Fieldbus coupler] -] Coupler_2 [AKT-ECT-000 EtherCAT Fieldbus coupler]
v BfJ AKD2G_1 [AKD2G Dual Axis SIL2 EtherCAT Drive (CoE)] v Bt AKD2G_1 [AKD2G Dual Axis SIL2 EtherCAT Drive (CoE)]
v (x1A00 Inputs [160 Bits] 01602 Outputs [32 Bits]
AINT.VALUE [16 Bits] ~ 0x1603 Qutputs [160 Bits]
AIN2VALUE [16 Bits] == Physical outputs [32 Bits]
Statusword - Axis 1 [16 Bits] AQUT1 Fieldbus Value [16 Bits]

Position actual value - Axis 1 [32 Bits] AQUTZ Fieldbus Value [16 Bits]
Digital inputs - Axis 1 Bits] Controlword - Axis 1[16 Bits]

Statusword - Axis 2 [16 Target position - Axis 1 [32 Bits]
Position actual value - Axis 2 [32 Bits] Controlword - Axis 2 [16 Bits]
0x1A07 Inputs [96 Bits] Target position - Axis 2 [32 Bits]
0x1A02 Inputs [160 Bits]
0x1A03 Inputs [96 Bits]
Connected PDOs
Input Output BitSize
AKD2G_1.Inputs —-»>  AKD2G_1.Outputs 160 3

How to Map FSoE PDOs

These instructions assume you have already scanned the EtherCAT network.

1. Double-click (or right-click) on EtherCAT in the Project Explorer, and select the FSoE tab.
2. Select the desired Input PDO.

Output PDOs which may be mapped (or paired) to the input are shown in black. Outputs of a
different size are grayed out.

Select the desired Output PDO.
Click on the Connect PDOs button.

W

Connected PDOs are listed at the bottom of the tab.

* TIP

An example of mapping PDOs may be found in the topic Set Up FSoE Master and an AKD2G with
SafeMotion Monitor.

How to Unmap FSoE PDOs
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1. Double-click (or right-click) on EtherCAT in the Project Explorer, and select the FSoE tab.
2. Select the desired pair of Connected PDOs from the list at the bottom of the tab.
3. Click the Delete Connection button.

NOTE

Inputs and Outputs must have identical Bit sizes in order to be paired.

See Also: Safety over EtherCAT
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7.11.6 ESI Files with References (MDP)

ESI files may contain references to other ESI files or to EDS files. The referenced files may be located
in the same directory or sub-directories. ESI files with references are common with MDP (Modular
Device Profile) devices. This is because the ESI files for the modules are shared between several
device Products and/or Revision Numbers.

When adding an ESI file with references to the IDE's ESI library, only add the top-levelfile that
contains the references to the other files and sub-directories. The IDE will check the selected ESI file
for reference files and automatically add the reference files.

For example, when adding the Murrelektronik Cube67 MDP (modular) device ESI file, select the top-
level ESI file.

B Select ESI File(s) B
mv| . v Downloads » - | ¢,| Search Downloads o |
Organize « MNew folder ==« [ @

MName . Date modified Size
. Murrelektronik_Cubeb7 File folder
=] Murrelektronik_Cubeg7.xml ®d AM XML Document 277 KB
File name: Murrelektronik_Cube67 xml - ’ ESI Files (*.xml) VI
[ Open |v] ’ Cancel ]

Do not select the lower-level module ESI files found in a sub-folder.

B Select ESI File(s) =5
mv| . » Downloads arch Mu nik_Cubeb? 2 |
Organize « Mew folder B= « [ i@'

MName - Date modified Type
=] Murrelektronik_Cubeb7_ALxml 9/16/201311:47 AM XML Document

(=] Murrelektronik_Cubed7_AQ.xml
=] Murrelektronik_Cube7_Branc

=] Murrelektronik_Cubed7_Cube20.xm
=] Murrelektronik_Cubes7_DLxml

/16/2013 11:47 AM
9/16/2013 11:48 AM
9/16/2013 11:48 AM
9/16/2013 11:48 AM

XML Document
XML Document
XML Document
XML Document

=] Murrelektronik_Cubes7_DI_Dv |
=] Murrelektronik_Cubes7_DIO.xml
(=] Murrelektronik_Cubed7_DO.xml

=] Murrelektronik_Cubeb7_Funcxml

9/16/2013 11:48 AM
9/16/2013 11:48 AM
9/16/2013 11:48 AM
9/16/2013 11:48 AM

XML Document
XML Document
XML Document
XML Document

4 | I 2

File name: Murrelektronik_Cube§ ~ | Est Files ("ami) -

) |

[ Open Cancel ]

(@ IMPORTANT

WARNING: Always add the top-level ESI file to the IDE's ESI library. Do not add, delete, or upgrade
lower-level module files to the IDE's ESI library. Removing or replacing lower-level files may cause
unexpected or unknown behavior. If any reference files are missing when the top-levelfile is
added to the IDE's ESI library, an error message will notify you which sub-files are missing.

7.11.6.1 EtherCAT Device Configuration - MDP Devices

The KAS IDE incorporates the ability to configure and manage EtherCAT MDP (modular device profile)
devices. Devices which meet the ETG.5001 standard may be added to the EtherCAT network in the
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Project Explorer and modules may be mapped to them. This includes devices such as I/0 device
modules, safety device modules, or fieldbus gateway modules.

7.11.7 ESI File Management

ESI files which are referenced from a project's EtherCAT devices are stored in the project.

« Upon opening a project the ESI files are copied to the local folder.

e

Project File +
ESI ’

AKD
S300

‘ ESI Library

conflict
resolution

Figure 5-111: Opening — Upon opening a KAS project, the project's ESI files are compared
to the internal library. If there are conflicts, you are prompted to resolve them.

« Adding or deleting ESI files from KAS IDE affects the internal library

e I
File Edit View Tools Window Help

| Project View | EtherCAT

Harre | Dewes [ vesrer | BIFe | Esiri

’ fsiﬂamnu | i EtherCAT Slave Information (ESD Files
. n —

L — ~m ==
[ Subprogrins - -
i ESI Library
) Profiles
' FipeNetwork
B Contnlferel |
2 FOUM Onboard §

Figure 5-112: Adding/Deleting — Adding or deleting an ESI file from the KAS IDE affects
KAS's internal library of ESI files.

« Upon saving a project the ESI files are copied to (project folder)\Controller\ESI.

| Project View | EtherCAT

Harre | Dewes [ vesrer | BIFe | Esiri

~
V'lauthsWiWHElp W

e

FEa | =g EtherCAT Siave Information (s Files ESI Library

Project File

e S

ESI
AKD
S300

Figure 5-113: Saving — When a KAS project is saved, a copy of the ESI file(s) is included in
the project file.

* TIP

The ESI files are stored along with the project so the project can easily be moved to another

location and it will still compile. It still compiles because the ESI files are copied back to the local
folder.

Kollmorgen | kdn.kollmorgen.com | December 2020 331




KAS IDE User Guide | 7 KASIDE Reference

NOTE

There is the possibility that the names and/or contents of files can be conflicting. The system checks

the files before adding them. You will be prompted to chose the correct file should any conflicts be
found.

(D IMPORTANT

WARNING: Replacing an ESI file changes the configuration of any associated device to the new file.

You will be prompted to confirm or cancel replacing an ESI file and the associated devices'
configurations.

ESI files will be replaced when:

« Opening a project file that contains an ESI file that is different from the file in the KAS Internal
Library of ESI Files stored on the PC.
« You are prompted to select "term_A" (use the version in the project) or "term_B" (use

the ESI Internal Library version). Selecting "term_A" will overwrite the ESI Internal
Library version.

« Pressing the Add button in the ESI Files tab view and:
« importing an ESI file name that already exists in the KAS Internal Library of ESI Files
stored on the PC.

« importing an ESI file that contains duplicate device information that already exists in the
KAS Internal Library of ESI Files stored on the PC.

@ IMPORTANT

It is strongly recommended that you do not add or remove ESI files while multiple instances
of the KAS IDE are open. Doing so modifies a global cache of ESI files. Changes to the global ESI file

cache from one instance of the KAS IDE could create unexpected consequences in another
instance.
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7.12 EtherCAT Devices

This section provides reference for defining Ether CAT devices. Devices are added by right-clicking
the EtherCAT entry in the Project Explorer. Devices are seen as branches of the EtherCAT item.
Double-clicking a device opens a tab labeled as "EtherCAT: [device name]". See Configuring
EtherCAT for information on the tree entry.

ax | EtherCAT: AKD_1 a | EthercAT: AKD_2

Project Explorer

B I .40 | Confuratin | 700 seectonapping | Po0Edior | Detbuted lock | Coe It Commands. | CoE bjectictenary,

© g Sstem Snope
D @ oot (o505 ? AKD_1 (AKD) General Properties
i PLc
3 Motion
@ Controlr Onbosrd /0
© = EherCAT
@] AKD_1 AKD Drive
@] AKD2 AKD Drive
B Cowlert KBus Coupler
Reerences

[
& R
=]

Type

A_L
AKD EtherCAT Drive (CoE)
Kolmorgen
0x414844 (3279108)
(romESI fie):  0x1A0000 (1703936)
om device):  0x140000 (1703936)
Not Avalable

Panel ESIFie: sl ImportESI il

EtherCAT Adcress: 1001

Topology
PortA, I EtherCAT Master
Ports, ML AD_2 (1002)

outd AdAA Aatd ol POV o A A pon-]

7.12.1 EtherCAT Device General Properties Tab

This tab provides information about the selected EtherCAT device and the associated ESI file. It also
provides the ability to import an ESI file if one is not present. There are two ways to access this tab:

« double-click on an EtherCAT device

« right-click on an EtherCAT device and select Properties.

Control Panel Panel {
@+ PDMM Onboard /'O
4 =<5 EtherCA

Rename
Delete

Configuration

Properties

There are two main sections in the dialog: Information, and Topology.

7.12.1.1 Information

This section details the device's basic information and is not editable. In addition to the device and
vendor information is the path to the ESI file associated with the device. The Import ESI File button is
available if the ESI file is missing. This lets you select a file to associate with the device. Lastly, this
section lists the EtherCAT Address for devices and FSoE Address for safety devices which have been
discovered.

| General Properties | 1jo | PDO Selection/Mapping | CoE Init-Commands | CoE Object-Dictionary |

Y

o:=-“.; DO_SafeSlice_2 (AKT2G-SD0-004-000) General Properties
-

Information

Mame: DO_Safeslice_2

Description: AKT2G-5D0-004-000, 4 Ch. Safety Output 24V, 0,54

Vendor: Kollmorgen

Product Code: 0xB583052 (190328914)

Revision Mumber {from ESI file): 0x120000 (1179648)
Revision Mumber (from device): 0x120000 (1179648)

URL: https: {fwww . kollmorgen.com

ESI File: C:\Users'\Dusty. Schafer\AppDataiLocal Kollmorgen KAS \Astrolabe \EST Kollmorgen-AKT 2G-ECT-000. xml Import ESI File
EtherCAT Address: 1006

FSoE Address(es): 0x2 (2)

Topology

Port A, E-Bus: DO_Slice_1 (1005)

Port B, E-Bus: DI_Safeslice_2 (1007)

Why are the Revision Numbers different?
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It is possible that there is a mismatch in the revision of firmware on the device and the revision
referenced by the ESI file when the device was scanned. If this occurs, your device may not have
access to the full capabilities of the latest firmware.

Revision Mumber (from ESI file): 03010000 (50357 134)
Revision Mumber (from device): 0x3010001 (503587185)

7.12.1.2 Topology

This section lists the device's ports and assignments. There are three possible states for this
information.

Condition Appearance

Physical Devices Topology {
Port A, E-Bus: Device_5 (1001)
Port B, E-Bus: Device_7 (1003)

bl | ot il Bl ey

Virtual Device T
Port A, E-Bus: Mot Applicable
Port C, E-Bus: Mot Applicable
Port D, MII: Not Applicable

S | it I i s il ey

ESI file is missing Topology

Missing Port Information

i it i

7.12.2 Configuration Tab

Double-clicking on the AKD drive or right-clicking on the drive and selecting Configuration opens this
tab. The contents of this tab allow you to set the parameters for the AKD drive.

See Configure the AKD2G/AKD Drive for more information.

7.12.3 PDO Selection/Mapping Tab

This tab includes the PDO configurations for an EtherCAT device. Assigned PDOs and their objects are
viewable for the Inputs (Tx) and Outputs (Rx). The PDOs become active when the EtherCAT network is
initialized to operation mode.

[ Generaroperies | 1/0. | Confiaton | 700 Sekcton/Mappng | o0 Edter. | Dsvbuted Cock.| o it Commands | CoE jectctinary

? AKD2G_1 (AKD2G Dual Axis SIL3 Advanced Functions) PDO Selection/Mapping

Output (Rx) PDOs Input (Tx) PDOs
‘Select Output (Rx) PDOs ‘Select Input (Tx) PDOs
0x1602 Outputs ~ 0x1A00 Inputs
i o] e oneatiome [ seet] e
om0 PR T
oo 0 e o
F——
P —
@ Nersgeainiows
oy ool e P e
e T

Tocos2 o

IDxEE}D 0

1
0x1A01 Inputs

0x1A02 Inputs

10x6632 0
0x1A50 Module_1.Statusword

Toxssso 0

<

!
!
!
oo 1 : Ve soomi | ovearams ] Fre J
ooz awisimene : e o mwim ; !
loxe650 3 Axis 1551 Instance 3 1 o061 0 Axis 15BC 1 I
b o asisa : boao o s Tempenmrcvaring 1 !
[ P — : baso e : !
loxe670 1 Axis 1552 Instance 1 1 o063 0 Axis 1 SLA 1 I
b2 acisommene : Voget1 0 s steposoncstabe 6 !
o0 1 a5t mncer : 1068 0 sty st 16 1
o —

@ 700 entries n yelow
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Figure 5-114: The PDO Selection/Mapping tab including FSoE objects in yellow.

* TIP

» Safety PDOs are highlighted in yellow with a border.

« Any variable assigned to a FSoE PDO must be Read Only. See About Safety, PDOs, and
Variables for more information.

« See How To Set Up a Variable to Monitor Safety Data for step-by-step instructions.

Each assigned PDO is listed by its Index (hex) and Name. The objects associated with each PDO are
listed below the name. The objects are identified by their object dictionary Index and Subindex. The
Object Name provides a simple description. The Size determines the data length. The PLC Variable
mapped to the PDO objects is also listed.

Input (Tx) PDOs

|select Input (T) PDOs

4 [x1A00 Channel 1

Index Subindex Object Mame Size [bit] PLC Variable
02000 11 Input 1

4 [x1A0]1 Channel 2

Index | Subindex Object Name Size[bit] PLC Variable
w010 11 Input 1

4 [x1A02 Channel 3

Index Subindex Object Name Size[bit] PLC Vaniable
020 1 Input 1

4 [x1A03 Channel 4

Index | Subindex Object Mame Size[bit] PLC Variable
0wb030 1 Input 1

7.12.3.1 Map PLC Variable to PDO Object
PLC variables can be mapped to PDO objects by:
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« Double-clicking in a PLC variable cell to open the PLC Variable Selector.
« Right-clicking in a PLC variable cell and select Map or Unmap.

PDO Selection/Mapping

? PDO Selection for Device_5 (EL2004)

Qutput (Rx) PDOs

Select Output (Rx) PDOs

4 0x1600 Channel 1

Index  Subindex Object Name Size [bit] PLC Variable

4 0x1601 Channel 2

Index  Subindex Object Name Size [bit] PLC Variable

Multiple objects may be selected by:

Drag-and-drop a variable from the Dictionary to a PLC variable cell.

« Shift-clicking a contiguous range of objects.

« Ctrl-clicking non-contiguous objects.

Do not map PLC variables to third-party drive PDO objects.They may conflict with the KAS

Runtime's internal motion engine read/write operations.

Special information regarding mapping PLC variables to safety objects

PLC variables may be mapped to safety objects in
exactly the same way as any other object, but the
variable must be set as Read Only.

« The PLCVariable Selector will display only Read
Only variables.

« Variables created by clicking the Create PLC
Variable button, when accessed from a safety
PDO, will automatically be set to Read Only.

« There will be no warning if an assigned variable is
changed to Read/Write, but an error will be
reported when the project is compiled.

For more details, please see Map Input and Output
to Variables.

7.12.3.2 Select Input and Output PDOs

Press the Select Input (Tx) PDOs or Select Output
(Rx) PDOs button to choose the Input or Output
PDOs. The appropriate dialog box will open.
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El Estop

|Create PLC Variable

<< Advanced

Ok Cancel
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[ I ] T R —"

? Device_1 (BL20-E-GW-EC) PDO Selection/Mapping

Output (R:) PDOS Input (1) D0

select Output (Rx) PDOS| [select Input () PDOs

4 OXI6FF Mapping RxPDO Device Control 4 OXTAFFMapping TxPDO Device Status

Index Subindex  ObjectName  Sizelbit] PLCVariable Index | Subindex Object Neme Size[bit] ZVaria
oxF200 1 Device Control W... 16 oxF100 1 Summa

06100 2
06100 3
06100 4
06100 5
06100 6
06100 |7
06100 8
06100 |9
06100 10
0F100 11
06100 12

0F100 13

« The upper portion contains checkboxes to select specific PDOs for the Ether CAT network cyclic
data.

« The lower portion contains the list of object(s) included within a specific PDO.

7.12.3.3 Viewing the contents of a PDO

Click on arow in the upper portion of the PDO Selector dialog box to view the contents of that PDO.
The lower portion will update to list the associated objects. Using the following example, the PDOs
0x1A02 and 0x1AQ3 are selected for the input objects but the contents for PDO 0x1AQ0 are listed
because that row is selected..

[ Input PDO Selector . 1 [
PDO Selection:
PDO Index Name
E“m S 1. Selected PDOs
0:1A02 Channel 3
T P— 2. Selected row
3. Contents of selected row's
0x1A00 Contents: 3) PDO
Index Subindex Object Name Size [bit] '
06000 1 Input 1
e B WP PSS PP

NOTE

« Some EtherCAT devices may not have selectable input and/or output PDOs.

« Some PDOs allow you to select more than one PDO at a time while others are exclusive.

« Exclusive PDOs prevent simultaneously selecting certain other PDOs. Using the following
image as an example, choosing PDO 0x1A00 excludes selecting PDO 0x1A04.

=== Input PDO Selector M
PDO Selection:
PDO Index Mame
e1oas
[ Ol 01 COM TxPDO-Map Inputs Channel 2
[ 0s1 04 (excluded by 0:1400) COM TxPDO-Map Inputs Channel 1
[ 0x1 405 COM TxPDO-Map Inputs Channel 2
0x1A00 Contents:
Index Subindex Object Name Size [bit] il
(06000 1 Status_Transmit accepted 1 i
06000 2 Status_ Receive request 1 1
(06000 3 Status_Init accepted 1 [
R e R

« Device vendors determine the PDO(s), content and possible selection exclusivity. This
information is defined inside the device vendor's ESI file. Please contact the device vendor
for details about a specific device.
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7.12.3.4 How To Set Up a Variable to Monitor Safety Data

This example walks you through setting up a variable which can be used to monitor data from a safety
device. The project for this example has a BBH SCU and an AKD2G.

1. Connect the SCU and drive PDOs. (See FSoE / PDO Connections Tab)
While this step is optional, it is quite useful and will save you time and effort.

| . EtherCAT [ x] |
| Devices | Master | EntFie | EstFies | Fsof /PDO Connections |
r Connected PDOs
Input (T) PDOs Output (Rx) PDOs

v B Device_1 [SCU] B Device_1 [SCU]
0x1A00 Module_1.Controlword [85 Bits] ~ %g AKD2G_1 [AKD2G Dual Axis SIL3 Basic Functions EtherCAT Drive (Co...
0x1A01 Module_1.Alignment Byte [0 Bits] 0x1602 Outputs (32 Bits]
0x1A20 Module_2.Controlword [85 Bits] »>

0x1603 Outputs [160 Bits]
0x1650 Module_1.Controlword [85 Bits]
01660 Medule_2 Contrelword [85 Bits]

0x1A21 Module_2.Alignment Byte [0 Bits]
0x1B60 Module_3 Master-to-Master Communication Outputs [64 Bits]
0x1B80 Module 4 Functional Outputs [272 Bits]

S AKD2G_1 [AKD2G Dual Axis SIL3 Basic Functions EtherCAT Drive (CoB)]

Connected PDOs

Input Output BitSize

Device 1.0x1A00 Module_1.Controlword “ AKD2G_1.0x1650 Module_1.Controhword “
Device 1.0x1A20 Module 2 Controlward —->>  AKD2G_1.0x1660 Module_2.Controlword 5 G
AKD2G_1.0x1A50 Module_1 Statusward —-»> Device_1.0x1600 Module_1.5tatusward 204 ¢y
AKD2G_1.0x1A60 Module 2 Statusward —->> Device 1.0x1620 Module_2.Statusward 204 ¢

2. Right-click (or double-click) on an Input (Tx) PDOs object that will be monitored and select Map.

It is recommended that you use Tx PDOs as the source for a variable as they update every
cycle, where Rx PDOs may not be current.

Input {Tx) PDOs

Select Input (Tx) PDOs

™ D0x1A00 Module_1.Controlword G
Index | Subindex Object Name Size [bit] PLC Variable
] 06000 1 FS0E Command 8 1
lox6000 3 FSOE Master CRC_0 16 1
:OxEODO 4 FSOE Master CRC_1 16 :
| %6000 2 FSOE ConnlD 16 1
lo6001[1 | s 15TO E I
:0x6001 1 Axis 1551 Instance 1 :
] 06001 1 Axis 1552 Instance 1 1 1
:Ox6001 1 fodis 1505 1 !

3. Read-Only variables are the only ones that will be shown in the PLC Variable Selector. Click
Create PLC Variable. In this case we are creating the variable inside of Main.
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B PLC Variable Selector

Select a variable below,

Marne Type

IR (Global)

H (Retain)

Main

El Machinelogic

|Create PLC 'I.n'ariablel

« < Advanced

Ck Cancel

4. Define avariable by giving it a name, type, and optionally an initial value, and click OK.

B, Create PLC Variable *
Scope Main ~
Type BOOL ~
Dimension 0

Init Value I:I
Cancel

5. The PLC Variable Selector now displays variable. Click OK.

B, PLC Variable Selector *

Select a variable below.

MName Type
iR (Global)
M (Retain)

v @ Main
SafeWatch_1 BOOL

@ Machinelogic

Create PLC Variable

<< Advanced

Ok Cancel

The variable is now assigned and available to monitor any object in the same Index:Subindex.
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Input {Tx) PDOs

Select Input (Tx) PDOs

™ Ox1A00 Module_1.Controlword

 0x6001

Index | Subindex Object Name Size [bit] PLC Variable

] 06000 1 FS0E Command 8 1
I ox6000 3 FSOE Master CRC_O 16 I
:OXBODO 4 FSOE Master CRC_1 16 :
] 0x6000 2 FSOE ConnlD 16 |
IOxBOO‘I 1 Axis 1551 Instance 1 1 Main/SafeWatch_1 |
| 06001 1 Axis 1552 Instance 1 1 Main/SafeWatch_1 1
I oxg001 1 fodis 1505 1 Main/SafeWatch_1 I
:0x6001 1 Axis 1 55R Instance 1 1 Main/SafeWatch_1 :
| 06001 1 Axis 15D1_p 1 Main/SafeWatch_1 1
lox6001 1 fuis 15DI_n 1 Main/SafeWatch_1 |
:0x6001 0 Axis 1 Acknowledge error 1 :

2 Axis 1551 Instance 2 1 1

6. OPTIONAL: The variable may be further defined, such as giving it a description. Looking at it,
we can see that it was created as Read Only. It is recommended that the variable is not
changed to Read/Write. If it is changed an error will be generated when the project is

compiled.

| Edit Variable

M ame:

Type:

Drescription: |

Init walue:

Uszer Group: |
Tag: |
Advanced: Iv¥ Read Only r

[~ Estemnal

]

[~ Sub.

Diirn.:

[ =

Cancel | Help |

7.12.4 PDO Editor Tab

This tab provides the ability to modify editable PDOs. There are two sections, Editable PDOs and PDO
Content. See PDO Restrictions and Compiler Errors for information about compiler errors and certain

constraints.
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| General Properties | I | Configuration PDO Selection/Mapping FDO Editor Distributed Clock CoE Init-Commands CoE Object-Dictionary

? AKD_1 (AKD) PDO Editor

Editable PDOs PDO Content
0x1600 Contents: Size: 8 bytes
4 Input(Tx) Index Subindex Object Name Size [bit]
Index Narne Size [bytes]  User Madified (6040 _ Controlward |16
D180 Inputs 2 MNa 02044 ] Latch contral ... 16
01401 Inputs 1] Mo (x60C1 1 Pasition derna., |32
01802 Inputs 0 Mo
01803 Inputs 0 Mo
4 Qutput (Rx)
Index Mame Size [bytes]  User Modified
01601 Outputs 4 Mo
01602 Qutputs 0 Mo
01603 Outputs 0 Mo
Add Input (T PDG| [add Output (Re oo | | Edit PDG Delste PDO Add Object | [Rename Object| [Delete Object

Kollmorgen drive specific editable PDO constrainks

Figure 5-115: The PDO Editor tab

7.12.4.1 Editable PDOs

This section lists all of the PDOs which may be edited. PDOs may be created (Add PDO), modified (Edit
PDO), or removed from the project (Delete PDO). Please see the EtherCAT device-specific
documentation for more details.

| General Properties | 1/0 | Configuration | PDO Selection/Mapping | PDO Editor 9

? AKD)_1 (AKD) PDO Editor ,
Editable PDOs {
4 Input (Tx) ?
Index Mame Size [bytes] Uszer Modified 1
0 ADD Inputs 2 Mo ;
0 A0L T 0 No '

0x1A02 Inputs 0 Mo
0 AD3 Inputs 0 MNo 1
4 Qutput (Rx) {
Index Mame Size [bytes] Uszer Modified ?
01600 Outputs 8 Mo 3
0:1601 Outputs 8 MNo ;
0x1602 Outputs 0 No s
0:1603 Outputs 0 MNo ,

[Add Input (1) PDO| [Add Cutput (R) PDO] | EditPDO Delete PDO {

The Input (Tx) and Output (Rx) PDOs are grouped separately. Each PDO table contains the following
information:
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Index Identification value for the PDO. The range is defined by the EtherCAT specification.
RxPDOs: 0x1600 to Ox17FF
TxPDOs: 0x1AQ00 to Ox1BFF

Name Text label to identify the PDO. The name is provided either by the device vendor or
user, and can be changed by the user.

Size Total length for the PDO object(s) data.

[bytes]

User Yes: indicates the user has changed the PDO or its content

Modified No: indicates the PDO is the default provided by the device vendor.

The KAS IDE compiler enforces restrictions on the sizes of individual PDOs as well as on the sum of
the sizes of PDOs. See PDO Restrictions and Compiler Errors for more information.

7.12.4.1.1 Add a Flexible PDO
1. Click the Add Input (Tx) PDO or Add Output (Rx) PDO button to open the Add Input or Add

Output window.
2. Select anIndex value and enter a Name for the PDO. The dialog performs a live check for valid
entries.
3. Click OK.
== Add Input (T PDO -2 |[mae) || ™ Addineut (o P00 l
PDO details = Add Input (Ti) PDO o ==
PDO details -
Name: PDO details
Mame: MyPDO Index (Hexadecimal): 0x 1400 Name:

) Range [0x1A00 : Ox16FF] Index is already in use Index (Hexadedmal): 0x | 1604
Index (Hexadecimal): Ox  1BAA ¢ )
Range [0x1A00 : 0x15FF] Index out of range
Range [0x1A00 : 0x1BFF] Index is valid

o ][ cnm |

Figure 5-116: Examples of live checking for valid entries.

Objects may be added once the PDO has been created. See Add a CoE Object.

EtherCAT device support for flexible PDOs is optional. Please consult the manufacturer’s device-
specific manual for details about support for flexible PDOs and which PDO index values are
supported.

7.12.4.1.2 Edita Flexible PDO
A flexible PDO's Name and Index may be edited after it has been added.

1. Select aflexible PDO from the list of Editable PDOs.

2. Click the Edit PDO button.

3. Make your changes. The dialog performs a live check, enabling the OK button when an entry is
valid.

4. Click OK.

= EditInput (Tx) PDO -7 ==
PDO details

Mame: MyTxPDO

Index (Hexadecimal): Ox  1AD4
Range [0x1A00 : 0x1BFF] Index is valid

o [ cone

7.12.4.1.3 Delete a Flexible PDO
A flexible PDO, which has previously been added, may be deleted.
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1. Select aflexible PDO from the list of Editable PDOs.
2. Click the Delete PDO button.
3. Confirmyour deletion by clicking OK.

? Device_1 (5300_5400_5600_5700) PDO Editor
Editable PDOs
4 Input (Tx)
Index Mame Size [bytes]  User Modified
0x1A00 MyPDO 4 Yes
4 Qutput (Rx) &
Index Mame Size [bytes]  User Modified
01600 APDO 4 Yes
0:1601 AnotherPDO 10 Yes

[Add Input (120 PDO] [Add Output () DO [ EditPDo | [ Delete PDO@

7.12.4.2 PDO Content

This section lists the objects within the currently selected PDO. Objects may be created (Add Object),
modified (Edit Object), or removed from the project (Delete Object). Select a PDO in the Editable
PDOs section (left side of dialog box) to view the objects in a PDO. The list of objects will appear in the
PDO Content section (right side of dialog box).

| General Properties | 1/0 | Configuration | PDO Selection/Mapping | DO Editor | Distributed Clock | Cof Init-Commands | _CoE Object-Dictianary |

? AKD_1 (AKD) PDO Editor
Editable PDOs PDO Content
0%1600 Contents: Size : 8 bytes
4 lnput (B) Index Subindex  ObjectName Size [bit]
Index Name Size [bytes] User Modifiec 0x6040 0 Contrelwerd 16
0:1.400 Inputs 2 No 0,204 0 Latch control .. 16
A0 Inputs 0 Ne 0:60C1 1 Position dema... 32
D402 Inputs 0 No
D303 Inputs 0 No
4 Output (Rx)
Index Name  Size [bytes] User Modifiec
i oupr e
D601 Outputs 8 No
D:1602 Outputs 0 No
D:603 Outputs 0 Ne
(Add Input (7x) P0G [Add Qutput Rx) PDO] | Ecit PO Delete FDO Add Object | [Rename Obiect| [Delste Object

Index Identification value for the PDO. The range is defined by the EtherCAT specification.
RxPDOs: 0x1600 to 0x17FF
TxPDOs: 0x1A00 to O0x1BFF

Name Text label to identify the PDO. The name is provided either by the device vendor or
user, and can be changed by the user.

Size Total length for the PDO object(s) data.
[bytes]
User Yes: indicates the user has changed the PDO or its content

Modified No: indicates the PDO is the default provided by the device vendor.
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NOTE

Constraints for the Kollmorgen AKD device family: The PDO content Size field will be highlighted
in red if the Editable PDO content size is greater than 8 bytes.

7.12.4.2.1 Add a CoE Object

1. Select aPDOinthe Editable PDOs section.

2. Click the Add Object button to show the Add CoE Object to PDO window.

3. Select an object from the CoE Object Dictionary or manually enter the Name, Index,
Subindex and Size data, and click Ok.

== Add CoE Object to PDO -7 ===l
CoE Dbject
Mame: Manufacturer status byte 1 Index (Hexadecimal): 0x 2002
Size (Bits): & Subindesx {Decimal): 1 =

CoE Dbject Dictionary

Index Walue MNarme Type Flags 'S
01002 - Manufacturer status register UDIMNT - T (RORORO)
> Dx1026 2 O3 prompt USINT ----{RORO RO}
a  Dx2002 4 Manufacturer status bytes LSIMT ----(RORORO)
Subindesx Walue MNarme Type Flags 1
_ Manufacturer status byte 1 1 1
2 - Manufacturer status byte 2 LISINT -- TX (RO RO RO}
3 - Manufacturer status byte 3 LSINT - T (RORORO)
4 - Manufacturer status byte 4 LISINT -- TX (RO RO RO}
02050 ] Pasition actual value 2 DINT - T (RORORO) m
02077 ] Current actual wvalue DINT -- TX (RO RO RO}
(2040 0 Latch1P32 DIMT --TH{RORORO)
02041 0 Latch1M32 DIMT -- T {RORORO)
(2042 0 Latch position 2 DIMT --TH{RORORO)
02043 0 Latch position 3 DIMT -- T {RORORO)
02045 ] Latch status word UINT - T (RORORO)
(2046 0 Latch position DIMT -- T {RORORO)
(2047 0 Latch position 1 DIMT --TH{RORORO)
03417 - REGEM.POMERFILTERED UDINT --TE{RORORO) «
[o]4 ] ’ Cancel

NOTE

The Flags indicate whether an object can be selected for an Input (Tx) or an Output (Rx) PDO. If the
Flags are “-- --“ then the object is not eligible for the PDOs. Selecting the wrong object type will
generate an error.

7.12.4.2.2 Rename a CoE Object

Select a PDO from the Editable PDOs list.

Select the object to be renamed from the PDO Content.
Click the Rename Object button.

Inthe Rename pop up, enter the new name.

Click Ok.

uhwWN =

B Rename @

Rename PDO object 0x6040, subindex 0

—ontrol word

[ ok |[ concal |

7.12.4.2.3 Delete a CoE Object

344 Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 7 KASIDE Reference

Select a PDO from the Editable PDOs list.

Select the object to be deleted from the PDO Content.
Click the Delete Object button.

Confirm the deletion.

PWN =

| General Properties | I | Configuration | PDO Selection/Mapping FDO Editor Distributed Clock CoE Init-Commands CoE Object-Dictionary

? AKD_1 (AKD) PDO Editar
Editable PDOs PDO Content
0x1600 Contents: Size: 8 bytes
4 Input(Tx) Index Subindex Object Name Size [bit]
Index Mame Size [bytes]  User Modified trol
D180 Inputs 2 MNa 02044 ] Latch contral ... 16
01401 Inputs 1] Mo (x60C1 1 Pasition derna., |32
01802 Inputs 0 Mo
01803 Inputs 0 Mo
4 Qutput (Rx)
Index Mame Size [bytes]  User Modified
o Outputs __
01601 Outputs 4 Mo
01602 Qutputs 0 Mo
01603 Outputs 0 Mo
Add Input (Tx) PDO | | Add Oukput {Rx) PDO Edit PO Delete PDO Add Object ] [Rename Object] Delete Object

Kollmorgen drive specific editable PDO constrainks

7.12.4.3 PDO Restrictions and Compiler Errors

7.12.4.3.1 Restrictions for AKD Devices
The KAS IDE compiler enforces the following restrictions to the editable PDOs for AKD devices:

« The maximum byte count for the content of an individual PDO (both selected and unselected)
is 8 bytes. The PDO content Size field will be highlighted in red if the Editable PDO content size
is greater than 8 bytes.

« The total maximum byte count for the content of all Tx PDOs (both selected and unselected) is
32 bytes.

« The total maximum byte count for the content of all Rx PDOs (both selected and unselected)

depends upon the firmware.

Firmware Byte Notes

Version Limit

v1-17 or later 32 bytes Thisis the byte limit when the EtherCAT parameter
ECAT.LEGACYREV is set to 0.

v1-16 or later 20 bytes Thisis the byte limit when the EtherCAT parameter
ECAT.LEGACYREVissetto 1.

vi-15or 20 bytes
earlier

« The total byte count for the content of all selected Tx PDOs must be even. This does not apply
to AKD2G devices.

« The total byte count for the content of all selected Rx PDOs must be even. This does not apply
to AKD2G devices.

* TIP

The object 0x00 can be used to pad the PDO to get the total byte count to an even value.
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Compiler errors will be generated if these restrictions are not met. Example compiler errors:

I In AKD 1, the size of Rx PDO 0x1600 is greater than the limit: 9 > 8

In AKD 1, the total byte count for all editable Rx PDOs is greater than
the limit: 39 > 32

In AKD 1, the total byte count for all editable Rx PDOs that are assigned
is not even: 29

7.12.4.3.2 Restrictions for AKD2G Devices
The KAS IDE compiler enforces the following restrictions to the editable PDOs for AKD2G devices:

« PDOs have asize constraint of 128 bytes per PDO.

« The total maximum byte count for the content of all Rx PDOs (both selected and unselected) is
512 bytes [(128 per PDO) x 4 =512 bytes].

« The total maximum byte count for the content of all Tx PDOs (both selected and unselected) is
512 bytes [(128 per PDO) x 4 =512 bytes].

« There is a limitation to the number of PDO objects, based on the the Sample Rate / Cycle Time.

Sample Rate Cycle Time Max. PDOs

4kHz 250us 14 Rx, 14 Tx
2kHz >500us 30 Rx, 30 Tx

7.12.4.3.3 Restrictions for All Other Devices
The KAS IDE compiler enforces the following restriction to the editable PDOs for all devices:

« The maximum byte count for the content of an individual PDO (both selected and unselected)
is 64 bytes.

Compiler errors will be generated if these restrictions are not met. Example compiler errors:

I In Device 1, the size of Tx PDO 0x1Al6 is greater than the limit: 66 > 64

7.12.4.4 Redundant PDO Entries

[t is possible within the KASIDE to have the same PDO entry occur in multiple PDOs (or evenin a
single PDO). A PDO entry is uniquely defined by an index and a subindex. The name of the entry is
irrelevant in regards to identification.

In the example below, the entry defined by index 0x6040, subindex 0, appears in the Rx PDOs
0x1600 and 0x1604. Similarly, the entry 0x3470, subindex 4 appears in two different PDOs.
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| General Properties | I | Configuration | PDO SelectionMapping | PO Editor Distributed Clock CoE Init-Commands CoE Ob

(N

! AKD_1 (AKD) PDO Selection /Mapping

Qutput (R PDOs Input {Tx) PDOs
4 0x1600 Outputs Index  Subindex Object Mame
Index  Subindex  ObjectMame  Size [bit] PLC Variable Paam 4 | souTmpuT L. |1
02084 10 Latch controlword | 16 ! 4 0x1B23 Inputs
06040 0 Control word 16 ! =
Ix60C1 |1 Position demand .. |32 : ndexy| Subindex | Object Name
02030 0 Position actual valu..,
> 0x1601 Outputs 02085 0 Latch status word

4 0x1604 my Rx PDO B2086 |0 Latch position

Index  Subindex Object Marme  Size [bit] PLC Variable 3470 4 AINMALUE
(o040 |0 |Contro|word 16 ' 0x6041 |0 Status word

06063 0 Paosition actual walue

« Aredundant Rx PDO entry will generate a compiler error. For example, the redundant Rx PDO
illustrated above would generate the following compiler error:

EtherCAT: ERROR: In AKD 1, PDO object index 0x6040, subIndex 0 is
redundant. It is in the following PDO(s): 0x1600, 0x1604

« Attempting to export the ENI file will fail with the error:

I Failed to export ENI file, check the logs for more details.

« Aredundant Tx PDO entry will generate a compiler warning, such as the example below:

EtherCAT: Warning : In AKD 1, PDO object index 0x3470, subIndex 4 is
redundant. It is in the following PDO(s): 0x1A04, 0x1B23

« Aredundant Tx PDO entry will not prevent a successful compilation nor will it generate an
error when exporting the ENI file.

7.12.4.5 About Safety, PDOs, and Variables

This topic discusses PDOs, safety objects, and variable mapping. Within the PDO Selection / Mapping
tab any safety-related objects are clearly identifiable by being in a yellow table. Mapping a variable to
an object is easily done by any of the following methods.

« Double-clicking on the object and then selecting or creating a variable
« Right-clicking on the object and selecting Map and then selecting or creating a variable
« Dragging an existing variable from the Dictionary to the object

Variables assigned to a safety object must be Read Only. Variables that are Read/Write will not show
up in dialogs, nor will drag-and-drop work.

NOTE

Once avariable is assigned, there is no further validation until the project is compiled. That means a
variable could be changed to Read/Write and still be assigned. When you compile the project an
error will be generated.
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[ Generaroperies | 1/0. | Confiaton | 700 Sekcton/Mappng | o0 Edter. | Dsvbuted Cock.| o it Commands | CoE jectctinary

? AKD2G_1 (AKD2G Dual Axis SIL3 Advanced Functions) PDO Selection/Mapping

Output (Rx)PDOs Tnput (1) Po0S
Select Output (Rx) PDOS SelectInput (1) PDOS
0x1602 Outputs A 0x1A00 Inputs

i o] et e oneatiome [ seet] e
om0

0x6888 0

AINT.VALUE

AIN2VALUE 16

0x1603 Outputs
0x1650 Module_1.Controlword

@ Managed in /0 tab

oy ool e P e

102051 0
Tocos2 o
(06630 0
10x6632 0
Toxssso 0

{06650 1

x1A01 Inputs
x1A02 Inputs
0x1A50 Module_1.Statusword

M]S| o ] mer] fravents

10x6650 2 102060 0 Asis 1 5BA 1
lowsss0 3 loos1 0 i 158C 1
(06652 0 Loasz 0 Asis 1 Temperatt g 1
J0xe6e8 0 102063 0 s 1SLA 1
loss7o 1 lo2os3 0 s 1SLA 1

IDxEE’D 2 IDxEEH 0 Auis 1 safe position actual value 16

10x6680 1

<

<

106613 0 Asis 1 safe velocity actual value 16

Your applicator on features,

@ 700 entries n yelow

See How To Set Up a Variable to Monitor Safety Data for step-by-step instructions.

7.12.5 Distributed Clock tab

The contents of this tab allow you to change settings related to the Distributed Clock for all
Kollmorgen and third-party devices (both discovered and manually added).

General Properties Configuration Distributed Clock CoE Init-Commands CoE Object-Dictionary
? AKD_1 (AKD) Distributed Clock

Distributed Clock Profile: DC for synchronization  «
Master Cyde Time: 1000 ps

Distributed Clock Profile Settings

Sync Unit 0

Cydle Time: 333 ps { Master Cydle Time [ 3)

Shift Time: 480 ps ( User Defined + ( Master Cyde Time /2) )
Sync Unit 1

Cydle Time: 999 ps ( Cyde Time Syncd * 3)

Shift Time: -30 ps { User Defined )

Element Description

Distributed Clock Select the Distributed Clock (DC) operation mode. These modes cannot be
Profile edited.

FreeRun, DC unused, SM-Synchronous: Device cyclic operation is triggered
by the EtherCAT master’s SyncManager via the cyclic frame. Devices are not

synchronized by the reference clock.

DC-Synchron, DC for synchronization, DC-Synchronous: Device cyclic
operation is triggered by the local distributed clock. Devices are

synchronized by the reference clock.

DC-Synchron (input based): a DC-Synchron mode, with the cyclic start time
chosen such that it coincides with other input slaves in the EtherCAT system.

Master Cycle Time Base interval in microseconds, which will be used by the master. This is
changed and automatically updated by changing the Cycle Time value on
the EtherCAT Master Settings Tab tab.
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Element Description

Sync Unit 0 Cycle Time:

« SyncUnit Cycle: Unit is synchronized relative to the Master Cycle Time
« User defined: Unit has its own interval

Shift Time:
« Unitis adjusted by the shift time
Sync Unit 1 Cycle Time:

« Sync Unit Cycle: Unit is synchronized relative to the Master Cycle Time
« Sync 1 Cycle: Unit is synchronized relative to the First Sync Unit
« User defined: Unit has its own interval

Shift Time:

« Unit is adjusted by the shift time

NOTE

Some or none of the content will be available under the following scenarios:

« The SyncO0 or Sync 1 parameter is not present
« Distributed Clock is not supported by the device
o The ESI file is missing.

7.12.5.1 Oversampling devices

Some EtherCAT devices have oversampling features. An oversampling device is typically able to
record (input) or provide (output) signals at a higher rate than the EtherCAT cycle time. This rate is
called the oversampling factor. For example, with an oversampling factor of 10 and an EtherCAT cycle
time of 1Tms (1Khz), an input device can record values every 100ps (1000 divided by 10).

Oversampling devices have as many PDO objects in their cyclic frames as the oversampling factor in
order to achieve the higher rate. Each of these PDO objects corresponds to one sample. For
example, an output device with an oversampling factor of 4 will typically have 4 PDO objects: Output
1, Output 2, Output 3 and Output 4.

The oversampling factor is tied to the Distributed Clock Profile. A warning is displayed next to the DC
profile selection box in the Distributed Clocks tab when a device has oversampling features, as seen
below.

Distributed Clock Profile: [2 Ch. - 10 times oversampling ] ! 4'
i
Master Cyde Time: 1000 ps ]
4
Distributed Clock Profile Settings !
Sync Unit 0 3
Cydle Time: 100 ps { Master Cyde Time [ 10) X
Shift Time: 0 ps { User Defined ) (
Sync Unit 1 L
Cydle Time: 1000 ps { Master Cyde Time * 1) ?
Shift Time: 0 ps { User Defined ) i
i Changing the Distributed Clock Profile will automatically modify the PDO selection and dear the mapped PLC variables that are no longer valid. 3
4

. See the PDO Selection/Mapping tab for details.
-——

Bt

el .

Figure 5-117: Example of a device with oversampling.

Changing the Distributed Clock Profile will automatically change the PDO selection. All PDOs
corresponding to the selected Distributed Clock Profile and its according oversampling factor will be
selected. These maps will be discarded if one or several PLC variables were mapped to a PDO that is
no longer selected.
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7.12.6 CoE Init Commands tab

This tab displays the EtherCAT device's CoE Init commands. The Init commands are grouped based on
the EtherCAT transition state. The sequence within each group defines the order in which the
commands are executed on the device.

The order of CoE Init Commands can be changed to define the correct command sequence required
for device operation. Selecting a command enables buttons to move a command Up @) Down[g), to
the Top of the table (g B) and the Bottom of the table g )

| General Properties | Configuration | Distributed Clock | CoE Init-Commands | CoE Object-Dictionary |

? AKD_1 (AKD) CoE Init-Commands

4 Pre Operational -> Safe Operational
Index Subindex Value Comment Direction Source
06060 0 007 Opmode Read ESIFile
0B0C2 1 01 Cycle time Read ESIFile
B0C2 2 0xFD Cycle exp Read ESIFile
03460 1 0:00 Latching engine 0 config to Fil, CAPO.TRIGGER=0, (53460-1:=0 (L byte) Read ESIFile
03460 |2 001 Latching engine 1 config to FIl, CAP1.TRIGGER=1, (53460-2:=1 (L byte) Read ESlFile
GEOFE 2 (30000 Digital Outputs Mask, OxE0fe:=0:30000 (4 bytes) Read ESlFile
036E5 |0 001 Set FBUS.PARAMOZ to activate synchronization with the interrupt Read ESlFile
G36E8 0 001 Set FBUS.PARANO4 to disabled the drive on a motion error Read ESlFile
03506 |0 Set DRV.HWENMODE to disabled the rising edge of the hardware ena... Read ESlFile
e
0365F |0 Set UNIT.VROTARY to set the velocity units to RPM. Read ESIFile
53460 3 002 Capture mode to distributed clock time (DCT], CAPO.MODE=2, 0:3460... Read ESlFile
03460 |4 002 Capture mode to distributed clock time (DCT], CAPLMODE=2, 0x3460... Read ESlFile
GS0E2 0 (368 SetILKBUSFF (1.0 = 1000) UINT32 Read ESIFile
3498 [ oL Set FBUS.PROTECTION (available enly since FW 01-07-03-000) Read ESIFile
4 Safe Operational -> Operational
Index Subindex Value Comment Direction Source
6040 [ B0 Centrol word reset (T) Read ESIFile
6040 0 000 Centrol word reset () Read ESIFile
) add | [ Edt | [ Dok

NOTE

« Thistab is grayed out if the device does not support the CoE Protocol or the ESI file is
unavailable.
« Fixed Init-commands have been deprecated and will not be displayed.

Field Description

Index The hex value of the CoE-Index

Subindex The CoE-Subindex

Value Value of the init command

Comment Description of the init command

Direction Specifies if the command is Read or Write.

Source The source of the init command. There are two possible values.

« ESI File denotes that the command comes from the ESI file
« User denotes that the command is created by the user.

Function Description

Add Clicking Add opens a dialog which allows you to create a new Init Command. See
Adding CoE Commands for more information.
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Function Description

Edit This function allows you to edit an existing Init Command's attributes. Select an
entry and click this button or double-click an entry. The dialog allows you to edit the
command data including the yalue: Comment: 2nd Transition-

~= Add/Edit CoE Init-Command (2 [
Init Command
Index: 0x3460
Subindex: 1
I Direction: Write I

Init Command Data

Value (Decimal): 0 =
Type: USINT
Comment: engine 0 config to FI0, CAPO. TRIGGER =0, 0x3460-1:=0 (1 byte)
L Transition: [Pre Operational -> Safe Operational - ]
[ oK ] ’ Cancel ]
—
Delete Delete the selected Init Command row.

7.12.6.1 Adding CoE Commands

This command allows you to construct a new Init Command by supplying Index, Subindex, Value,
Comment, Transition, and Direction attributes. The dialog lists the device's object dictionary and the
objects are filtered based on the Direction currently selected, e.qg. if "Write" is selected then the
Read-only objects are not shown.

== Add/Edit CoE Init-Command 7] =
Init Command
Index (Hexadecimal): 0x
Subindex (Decimal): 0 =
Direction:
CoE Object-Dictionary
Index Value MName Type Flags 'S
00002 - DummySINT SINT RX--(----W0O)
01003 0 Pre-defined error... USINT -- -- (RW RWRW)
01005 128 COB-ID SYNC UDINT -- -- (RWRWRW)
01006 [1] Communication c... UDINT -- -- [ RW RW RW )
0x100C 0 Guard time UINT -- -- (RWRWRW)
e PP — e e e L anhet

NOTE

« The Index field accepts four characters at most.

« The Subindex has a range of 0 - 255.

« When setting the Direction you may select Read or Write.

« Selecting an item in the CoE Object-Dictionary auto-populates the Index and Subindex
entries.

The Next button is available once the Index and Subindex fields have values.

If the Init Command is already present in the dictionary:

If the Init Command is already in the dictionary (i.e. the Index and Subindex you specified are
already used) then you are presented with a dialog which allows you to specify the Value, a
Comment, and the Transition.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 7 KASIDE Reference

« The Transition may be Pre Operational -> Safe Operational or Safe Operational -> Operational.
« Ifthe Type is "STRING (20)" or "STRING (50)", you may only enter up to 20 or 50 characters.

Clicking OK adds the command to the appropriate transition group in the CoE Init Commands tab
and setes the Source attribute to User.

s ~
= Add/Edit CoE Init-Command D
Init Command
Index: 0x0002
Subindex: 0
Direction: Write
Init Command Data
Value (Decimal): 0 =
Type: SINT
Comment: DummySINT
H
Transition: Pre Operational -> Safe Operational - ]
\ [ oK ] ’ Cancel ]

If the Init Command data type is an array of bytes, then all the bytes can be entered in HexBinary
format in the Value text box. The size of the array determines the maximum data that can be

entered.
r ~
= Add/Edit CoE Init-Command D
Init Command
Index: 0x2000
Subindex: 3
Direction: Read
Init Command Data
Value (HexBinary): 0001
Type: ARRAY [0..7] OF BYTE
Comment: Reply
H
Transition: [Pre Operational -> Safe Operational - ]
\ [ oK ] ’ Cancel ]

If the Init Command is not present in the dictionary:

Adding a new command (i.e. the Index and Subindex are not in the dictionary) presents you with a
dialog which allows you to specify a Value, Comment, and Transition.

« The Value must be entered in HexBinary format as shown below.
« The Transition may be Pre Operational -> Safe Operational or Safe Operational -> Operational.

Clicking OK adds the command to the appropriate transition group in the CoE Init Commands tab
and sets the Source attribute to User.

r ~
=& Add/Edit CoE Init-Command PR X
Init Command
Index: 0x3000
Subindex: 0
Direction: Write
Init Command Data
Value (HexBinary): 00010203
Type: Raw data
Comment:
Transition: Pre Operational -> Safe Operational - ]
| oK ] ’ Cancel ]
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7.12.7 CoE Object Dictionary Tab

This tab displays the all the CoE (CAN over EtherCAT) objects associated with the EtherCAT device. It is
used as reference to add new CoE Init Commands for the EtherCAT device. The fields in the table are
described below. The CoE objects can be used for three different actions, depending upon the access
flags.

« PDO mapping for cyclic communication during application execution
« CoE Init commands during application start-up
« SDO communication during application execution

NOTE

This tab is grayed out if the ESI file does not have CoE object information, or if the file is unavailable.

| General Properties | Distributed Clock | CoE Init-Commands | CoE Object-Dictionary |

? Coupler_3 (AKT-ECT-000) CoE Object-Dictionary

Index Value MName Type Flags

> 06000 g AKT-DMx-008-000_In USINT ----(RORORO)

a4 0x7010 8 AKT-DT-008-000_Out USINT ----(RORORO)
Subindex Value MName Type Flags

1 K1 Ausgang BOOL RX--(RORORO)

2 K2 Ausgang BOOL RX--(RORORO)

3 K3 Ausgang BOOL RX--(RORORO)

4 K4 Ausgang BOOL RX--(RORORO)

3 K3 Ausgang BOOL RX--(RORORO)

6 K& Ausgang BOOL RX--(RORORO)

7 K7 Ausgang BOOL RX--(RORORO)

8 K8 Ausgang BOOL RX--(RORORO)

CoE objects can be composed of a simple data type or a complex type. In case of a complex data type,
each simple data type composing it has a SubIndex . As shown in the example below, the CoE object
can be expanded to show all the subindex's details that are the same as the details for a simple type

CoE object.
4  (:d0F3 Diagnostics: History buffer 5 USINT ---- (RO RO RO)
Subindex MName Value Type Flags
1 Mazx. number of messages 32 USINT ---- (RORORO)
2 Latest message 0 USINT ---- (RORORO)
3 Latest acknowledged message 0 USINT -- -- (RW RW RW)
4 MNew active message 0 USINT -- TX (RO RO RO)
5 Centrol bits 0 UINT -- -- (RW RW RW)
Description
Index / SubIndex CoE Index or SubIndex number
Name Name of the CoE object
Value Default value of the CoE object
Type Data type of the CoE object
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Field Description

Flags This column contains 5 values in the format XX YY (AA BB CC). €ach
representing an access option.

The values of XX and YY provide PDO mapping options:

Specifies if the CoE object can be mapped as RxPDO. It is
XX -
represented as Rx if it can be mapped.

Specifies if the CoE objecct can be mapped as TxPDO. It is
YY -
represented as Tx if it can be mapped.

The values for AA, BB, and CC provide the CiE Access type. The values can
be read only (RQ), read-write (Rwy), or write only (woO)

AA Access type of the object in PREOP state
BB Access type of the object in SAFEOP state
cC Access type of the object in OP state

Module Name of the module that is associated with the CoE Object

354 Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 8 Understanding KAS

8 Understanding KAS

This chapter gives explanation about the most important concepts that you need to understand to
use KAS.

@ IMPORTANT

To take full advantage of KAS functions, a basic understanding of automation (programming
languages and motion control) is required.

8.1 IEC61131-3

8.1.1 Introduction

To create programs for the implementation of the PLC part of your application, the KAS IDE complies
with IEC 61131-3. This standard currently defines five programming languages for programmable
control systems.

The KAS IDE implements this standard to provide you with well-defined and well-known
programming languages.

8.1.2 Data Types
Data types are defined within the common elements of IEC61131-3.
Why Data typing?

Data typing is implemented to define the type of any parameter used, which helps to prevent errors
early onin the programming phase. This avoids for example dividing a Date by an Integer.

When you have defined whether the data is a string, a date, an integer or a 16-bit Boolean input,
there is no longer any confusion, nor any conflict between different people using the textual
representation (i.e. the name of the variable).

Different kinds of Data types

Common data types are Boolean, Integer, Real, Byte, Word, Date, Time_of_Day, and String. Based
on these, you can define your own personal data types, known as derived data types. In this way you
can define an analog input channel as a data type, and re-use it.

List of Data types
Below are the available basic data types:

Types Description Values Prefixes
BOOL Boolean (bit) FALSE or TRUE - stored in 1 byte
SINT Small signed integer in 8 bits -128 to +127 SINT#
USINT Small unsigned integer in 8 bits 0 to +255 USINT#
BYTE Same as USINT
INT Signed integer in 16 bits -32768 to +32767 INT#
UINT Unsigned integer in 16 bits 0 to +65535 UINT#
WORD Same as UINT
DINT Signed double precision integer in32 -2147483648 to +2147483647

bits
UDINT Unsigned integer in 32 bits 0 to +4294967295 UDINT#
DWORD Same as UDINT
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Types Description Values Prefixes
LINT Long signed integer in 64 bits LINT#
ULINT Long unsigned integer in 64 bits ULINT#
LWORD Same as ULINT
REAL ¥ Single precision floating point stored  -3.4E38 to 3.4E38 and -3.4E-38 to LREAL#
in 32 bits 3.4E-38 (6 to 7 significant digits of *+
accuracy)
LREAL ¥ Double precision floating point stored -1.7E308 to 1.7E308 and-1.7E-  LREAL#
in 64 bits 308to 1.7E-308 (14 to 15
significant digits of accuracy)
TIME Time data type is used to specify a Omsto 24h T# or
time variable - accuracy is 1Tms. See TIME#
TIME for more information.
STRING Variable length string with declared Maximum length cannot exceed
maximum length 255 characters
Each character is store on 1 byte (i.e.
on 8 bits)

NOTE

+ REAL variables are limited to 6 digits of accuracy. To achieve greater accuracy, a longer mantissa
may be specified by prefixing LREAL with #.

Example: To achieve an accuracy of 20 digits for the value of pi, rather than what REAL provides
(3.14159), set the type to LREAL#3.141592653589793238.

(D IMPORTANT

1+ REAL is restrictive, but because it is the default, it is recommended to explicitly declare your real
constants with the LREAL# prefix.

* TIP

You can use 2#,8# or 16# prefixes to specify an integer in binary, octal or hexadecimal basis
respectively.

8.1.2.1 Structures

A structure is a complex data type defined as a set of members. Members of a structure can have
various data types. A member of a structure can have dimensions or can be an instance of another
structure.

When a structure is defined, it can be used like other data types to declare variables.

Members of a structure can have an initial value. In that case, corresponding members of all declared
variables having this structure type will be initialized with the initial value of the member.

To specify a member of a structured variable in PLC languages, use the following notation:

VariableName .MemberName

8.1.2.1.1 Limitation

If a member of a structure is an instance of another structure, the nested structure must be
declared BEFORE in the list.

8.1.2.2 Arrays
You can declare arrays for internal variables by specifying dimension(s).
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To declare an array, enter the number of elements in the Dim. column of the Dictionary (see
procedure here).

[1A_Name | Type [ Dim. | At
Mewar BOOL

O MachineLogic |2.1U.4 _I:[
vewvar  eool NI

For a multi-dimensional array (note that arrays have at most three dimensions), enter the number of
elements for each dimension separated by commas (for example 2,10,4 is a 3 dimensional array, the
first dimension has 2 elements, the second dimension has 10 elements, and the third dimension has

4 elements).

(@ IMPORTANT

Allindexes are 0 based. For example, in the case of a single dimension array, the first element is
always identified by ArrayName[0].

8.1.3 Variables

The scopes of the variables are normally limited to the organizational unit in which they are declared,
e.g. local. This means that their names can be re-used in other parts without any conflict, eliminating
another source of errors, e.g. the scratchpad. If the variables have global scope, they must be
declared as such. Parameters can be assigned an initial value to have the right setting at start up and
cold restart.

8.1.3.1 About Retain Variables
A retain variable is a PLC variable which:

« isnon-volatile: stored in non-volatile controller memory (AKD PDMM or PCMM). When using
KAS Simulator the retain variables are stored in a normal disk file.

« isknown by all programs (when its content is changed, the change is propagated to all
equations in which this variable is used)

« normally does not contain real-time critical data.

* TIP

« Retain variables are saved when you stop the PLC. The next time the PLC is started the
retained values are used. Additionally, retains are auto-saved every two seconds. This
applies to both the AKD PDMM and PCMM models.

« Variables stored in non-volatile memory that have changed will be updated every two
seconds. Unchanged variables are not updated.

Such avariable is used to store application specific data, like for instance to count a cutting-edge cycle
in order to stop for its blade replacement after a specific number of iterations.

« Onan application “Start”, KAS initializes the retain variables with the value stored in the
NVRAM.

« On an application “Cold Start”, KAS initializes the retain variables with their default value.

. If the declaration of the retain variables is different between the non-volatile memory and the
project, the retain variables are also reset to their default value.

Two parameters are checked to identify if the declaration changed:

« The number of variables of each type
« The length of a STRING type variables

@ IMPORTANT

The non-volatile memory size is hardware dependent. If the size of the retained variables is larger
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than the non-volatile storage space, an error will be logged and the data will not be stored in non-
volatile memory. See NVRAM for more information.

For the KAS Runtime Simulator, the retained variables are saved in a file in your project repository.

NOTE

The following actions will reset retained value(s) to their Init value(s):

« Changing the type of aretain variable

« Changing the length of a string retain variable
« Changing the size of an array variable

« Changing any element of a structure variable

8.1.3.2 Working with Variables

Allvariables used in programs must be first declared in the variable editor. Each variable belongsto a
group and must be identified by a unique name within its group.

8.1.3.2.1 Groups

A group is a set of variables. A group either refers to a physical class of variables, or identifies the
variables local to a program or user-defined function block. Below are the possible groups:

Groups Description

GLOBAL Internal variables known by all programs

RETAIN Non volatile internal variables known by all programs

%IL... Channels of an input board - variables with same data type linked to a physical input
device

%Q... Channels of an output board - variables with same data type linked to a physical

output device

PROGRAMXXX Allinternal variables local to a program
(the name of the group is the name of the program)

UDFBxxx Allinternal variables local to a User-Defined Function Block plus its IN and OUT
parameters
(the name of the group is the name of the program)

8.1.3.2.2 Data type and dimension

Each variable must have a valid data type. It can be either a basic data type or a function block. In the
later case, the variable is an instance of the function block. Physical I/0Os must have a basic data type.
Instances of function blocks can refer either to a standard block, or to a User Defined Function Block.

If the selected data type is STRING, you must specify a maximum length. This cannot exceed 255
characters.

Refer to the list of available data types for more information. Refer to the section describing function
blocks for further information about how to use a function instance.

Additionally, you can specify dimension(s) for an internal variable, in order to declare an array.

8.1.3.2.3 Naming a variable

A variable must be identified by a unique name within its parent group. The variable name cannot be
areserved keyword of the programming languages and cannot have the same name as a standard
function or function block. A variable must not have the same name as a program or a user-defined
function block.

The name of a variable must begin by a letter or an underscore ("_") mark, followed by letters, digits
or underscore marks. It is not allowed to put two consecutive underscores within a variable name.
Naming is case-insensitive. Two names with different cases are considered as the same.
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%IX 1 byte input - BOOL or SINT
%QX 1 byte output - BOOL or SINT
%IW 2 bytes input - INT

%QW 2 bytes output - INT

%ID 4 bytes input - DINT or REAL
%QD 4 bytes input - DINT or REAL
%IL 8 bytes input - LINT or LEAL
%QL 8 bytes output - LINT or LEAL
%IS STRING input

%QS STRING output

8.1.3.2.4 Attributes of a variable

Physical I/0s are marked as either "Input” or "Output". Each internal variable can be configured as

Read/Write or Read Only. Read Only variables can be mapped to Outputs, but not to Inputs. This is
because Inputs can change state and a Read Only variable would not be able to change its value to

match the input state.

Parameters of User-Defined Function Blocks are marked as either INor OUT.

8.1.3.3 Retain Variables
What is a retain variable?
A retain variable is a PLC variable which:

« isnon-volatile: stored in non-volatile controller memory (AKD PDMM or PCMM). When using
KAS Simulator the retain variables are stored in a normal disk file.

« isknown by all programs (when its content is changed, the change is propagated to all
equations in which this variable is used)

« normally does not contain real-time critical data.

* TIP

« Retain variables are saved when you stop the PLC. The next time the PLC is started the
retained values are used. Additionally, retains are auto-saved every two seconds. This
applies to both the AKD PDMM and PCMM models.

» Variables stored in non-volatile memory that have changed will be updated every two
seconds. Unchanged variables are not updated.

Such avariable is used to store application specific data, like for instance to count a cutting-edge cycle
in order to stop for its blade replacement after a specific number of iterations.

« On an application “Start”, KAS initializes the retain variables with the value stored in the
NVRAM.

« On an application “Cold Start”, KAS initializes the retain variables with their default value.

« Ifthe declaration of the retain variables is different between the non-volatile memory and the
project, the retain variables are also reset to their default value.

Two parameters are checked to identify if the declaration changed:

« The number of variables of each type
« The length of a STRING type variables

(D IMPORTANT

The non-volatile memory size is hardware dependent. If the size of the retained variables is larger
than the non-volatile storage space, an error will be logged and the data will not be stored in non-
volatile memory. See NVRAM for more information.

Kollmorgen | kdn.kollmorgen.com | December 2020 359




KAS IDE User Guide | 8 Understanding KAS

For the KAS Runtime Simulator, the retained variables are saved in afile in your project repository.

NOTE

The following actions will reset retained value(s) to their Init value(s):

« Changing the type of aretain variable

« Changing the length of a string retain variable
« Changing the size of an array variable

« Changing any element of a structure variable

* TIP

Retained variables should not be used as the output of Function Blocks. Doing so may cause
problems with retaining the value if the FB is executed with the Enable input off. The output
structure can cause it to be conditionally updated to zero or the old value.

A work-around solutionisto use acopy (1 gain) function to selectively enable updating the

retain variable from an intermediate variable, which is the output of a function block.
Function Blocks | Controls | Properties |

MName Description 'S

4 (Al

A

Boolean AND

Multiply

Addition

Subtraction

Divide

copy (1 gain}

Less than

Less or equal

Is not equal

Is equal -

‘nnnnn

vl

(RS A —

Work-around example
In the following image ReadActualPositionX is continually reading position feedback from
an axis, and the copy block is saving a specific value to a retain variable. ActualPositionXis
the intermediate variable and SavedPositionX isthe retain variable.

| |
& Network #1 j

I rReadActualPositionX—

Ll MC_ReadActPos

| Enable  Valid - {
i Axis1 S Axis Busy - ;

L Error =

L ErrorlD =
|| Position | ActualF’ositionX{
L 1 3
SavePosition ;

i [ En oK -
ActualPositionX >IN Q > SavedPositionX {

et et Pt et T et e,

8.1.4 Constant Expressions

Constant expressions can be used in all languages for assigning a variable with a value. All constant
expressions have a well-defined data type according to their semantics. If you program an operation
between variables and constant expressions having inconsistent data types, it will lead to syntactic
errors when the program is compiled. Below are the syntactic rules for constant expressions
according to possible data types:
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Type Prefix  Description

BOOL Boolean. There are only two possible Boolean constant expressions.
They are reserved keywords TRUE and FALSE,

SINT SINT#  Small (8 bit) Integer. Small integer constant expressions are valid

integer values (between -128 and 127) and must be prefixed with
SINT#, Allinteger expressions having no prefix are considered as DINT
integers.

USINT/BYTE USINT# Unsigned 8 bit Integer. Unsigned small integer constant expressions
are valid integer values (between 0 and 255) and must be prefixed with
USINT#, Allinteger expressions having no prefix are considered as
DINT integers.

INT INT# 16 bit Integer. 16 bit integer constant expressions are valid integer
values (between -32768 and 32767) and must be prefixed with INT #,
Allinteger expressions having no prefix are considered as DINT
integers.

UINT/WORD UINT# Unsigned 16 bit Integer. Unsigned 16 bit integer constant expressions
are valid integer values (between 0 and +65535) and must be prefixed
with UINT#, Allinteger expressions having no prefix are considered as
DINT integers.

DINT 32 bit (default) Integer- 32 bit integer constant expressions must be
valid numbers between -2147483648 to +2147483647. DINT is the
default size for integers: such constant expressions do not need any
prefix.

You can use 2#,8# or 16# prefixes to specify an integer in binary, octal
or hexadecimal basis respectively.

UDINT/DWORD UDINT# Unsigned 32 bit Integer. Unsigned 32 bit integer constant expressions
are valid integer values (between 0 and 4294967295) and must be
prefixed with UDINT#. All integer expressions having no prefix are
considered as DINT integers.

LINT LINT# Long (64 bit) Integer. Long integer constant expressions are valid
integer values and must be prefixed with LINT#. All integer expressions
having no prefix are considered as DINT integers.

ULINT/LWORD ULINT# Unsigned 64-bit integer constant expressions are valid integer values.
Allinteger expressions having no prefix are considered as DINT
integers.

REAL SingIeJ)recision floating point value: Real constant expressions must
be valid numbers, and must include a dot ("."). If you need to enter a
real expression having an integer value, add ".0" at the end of the
number. You can use "F" or "E" separators for specifying the exponent
in case of a scientific representation. REAL is the default precision for
floating points: such expressions do not require a prefix.

REAL is restrictive, but because it is the default, it is recommended to
explicitly declare your real constants with the LREAL# prefix-

REAL constants are limited to 6-7 digits of accuracy. Any digits after
these significant digits will be lost, leading to a loss of precision.
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Type Prefix ~ Description

LREAL LREAL# Double precision floating point value- Real constant expressions must
be valid numbers, must include a dot ("."). If you need to enter areal

expression having an integer value, add ".0" at the end of the number.
You can use "F" or "E" separators for specifying the exponent in case of
a scientific representation.

LREAL constants are limited to 14-15 digits of accuracy. Any digits after
these significant digits will be lost, leading to a loss of precision.

TIME T# or Time of day- Time-constant expressions represent durations that must
TIME# be less than 24 hours. Expressions must be prefixed by either TIME# or
T#. They are expressed as a number of hours followed by "h", a number
of minutes followed by "m", a number of seconds followed by "s", and a
number of milliseconds followed by "ms".

« The order of units (hour, minutes, seconds, milliseconds) must be
respected.

« You cannot insert blank characters in the time expression.

o There must be at least one valid unit letter in the expression.

STRING Character string- String expressions must be written between single
quote marks. The length of the string cannot exceed 255 characters.
You can use the following sequences to represent a special or not-
printable character within a string:

Sequence Description

$$ a"$" character

$ asingle quote

$T a tab stop (ASCII code 9)

$R a carriage return character (ASCII code 13)

$L aline feed character (ASCII code 10)

$N carriage return plus line feed characters (ASCII codes 13
and 10)

$P a page break character (ASCII code 12)

$xx any character (xx is the ASCII code expressed on two
hexadecimal digits

Table 6-1: List of Prefixes for Constant expressions

8.1.4.1 Examples
Below are some examples of valid constant expressions:

TRUE TRUE Boolean expression

FALSE FALSE Boolean expression

SINT#127 small integer

INT#2000 16 bit integer

123456 DINT (32 bit) integer

16#abcd DINT integer in hexadecimal basis
8#34712 DINT integer in octal basis

2#1000100 DINT integer in binary basis

LINT#1 long (64 bit) integer having the value "1"
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0.0 0 expressed as a REAL number

1.002E3 1002 expressed as a REAL number in scientist format
LREAL#1E-200 Double precision real number

T#23h59m59s999ms maximum TIME value

TIME#0s null TIME value

T#1h123ms TIME value with some units missing

'hello’ character string

'name$Tage’ character string with two words separated by a tab
'I$'m here' character string with a quote inside (I'm here)
'x$00y' character string with two characters separated by a null character

(ASCII code 0)

Below are some examples of typical errors in constant expressions

BooVar :=1; 0 and 1 cannot be used for Booleans

1a2b basis prefix ("16#") omitted

1E-200 "LREAL#" prefix omitted for a double precision float
T#12 Time unit missing

Tm here' quote within a string with "$" mark omitted

hello quotes omitted around a character string

Additionally, there are pre-defined constants. See Use the Defines List for information about
Internal and user-defined Defines.
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8.1.5 Program Organization Units

Within IEC 61131-3, the Functions, Function Blocks, and Programs are called Program Organization
Units (POU).

In addition to the IEC standard, you can write you own code: sub-program or UDFB.

IEC 61131-3 Written by end-user
Basic functions (has no memory) Functions Programs / Sub-programs
Instantiated functions (keep track of the Function Blocks User-Defined Function Blocks
past) (FB) (UDFB)

8.1.5.1 Difference between Functions and Function Blocks

« Functions are expected to complete in one cycle
« Function Blocks can take several cycles to complete

8.1.5.1.1 Description of FB operation

Rather than halt the application, waiting for operations to complete, the FB typically gives control
back to the application but does not set its Done output.

8.1.5.1.2 Examples of Operations Overrunning the Cycle Duration

« A motion command to move from one location to another can take several cycles to complete.
« Same for operations like reading/writing to files or reading and writing over TCP/IP can also
take several cycles to complete.

8.1.5.1.3 Operation Sequence

1. When a FB is called, it starts an operation and possibly does not complete it

2. The FBis called in the next cycle, and it checks to determine if the operation is done

3. Ifitisdone, it sets the Done output. If not, it continues on

4. Now the application knows that the operation is complete and can do what ever other
processing it needs based on the FB being done

8.1.5.2 Functions

[EC has defined standard functions and also allows you to create your own functions (called user-
defined functions). Typically, functions take several inputs and return a single output as the result of
processing.

«» Standard functions are for example ADD (addition), ABS (absolute), SIN (sine), COS (cosine), GT
(Greater Than),....

« User-defined functions, as in the following example, can be used repeatedly once defined.

FUNCTION SIMPLE FUN : REAL

VAR INPUT

A, B : REAL;

C : REAL := 1.0;
END VAR
SIMPLE FUN := A*B/C;

END FUNCTION

8.1.5.3 Function Blocks

Function Blocks (FBs) take several inputs and return a group of values as the output as the result of
processing.
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Function Blocks are the equivalent to Integrated Circuits (IC), representing a specialized control
function. They are specified at such a level that you quickly recognize the functionality of the function
block and specifically what happens if it is activated or connected to other blocks in a sequence of
motion commands.

They contain data as well as an algorithm, so they can keep track of the past (which is one of the
differences from Functions). They have a well-defined interface and hidden internals, like anICor a
black box. The user only sees the interface, being the inputs and outputs. The code itself is hidden.

Function Blocks can be used in any of the IEC languages. Note that in an SFC program, function blocks
can be part of a step or transition created in FFLD, ST, IL and FBD.

Once defined, they can be used repeatedly, in the same program, different programs, or even
different projects. This makes them highly re-usable.

There are predefined function blocks (e.g. timers, counters or triggers) and also additional function
blocks that can come from libraries produced by you or other suppliers (e.g. atemperature control-

loop or PID).
Example of function blocks
Q
1 | 1
1 I 1 ] b
[
[
Hysterisis |
REAL— XIN1 g l— gooL O 1 | 1
REAL — XIN2 I(—H
REAL —] EPS EPS I EPS
XIN2

The function block is based on the programming language function block Diagram and has the name
Hysterisis. It has three inputs (XIN1, XIN2 and EPS) of datatype REAL on the left, and one output
(called Q) of type BOOL on the right-hand side.

* TIP

Input names are not very usable. Please use meaningful names.

Internally, the FB contains the following body code:

FUNCTION BLOCK HYSTERISIS
VAR INPUT
XIN1, XIN2 : REAL;
EPS : REAL; (* Hysterisis ban *)
END VAR
VAR OUTPUT
Q : BOOK :=
END VAR
IF Q THEN
IF XINl1 < ( XIN2 - EPS ) THEN
Q := (* XIN2 decreasing *)
END IF;
ELSIF XIN1 > ( XIN2 + EPS ) THEN
Q = 17
END IF;
END FUNCTION BLOCK

In this example, the body code is written in the Structured Text language:
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« The first part deals with the data structure
« The second with the algorithm
- No additional data is used.

Whatever name was used for this local data inside the body, it does not conflict with matching names
in other functions, function blocks, or with global expressions. This example of data encapsulation
removes a major source of errors.

8.1.5.4 Programs

With the above-mentioned basic building blocks, a program can be seen as a network of functions and
function blocks. Each of them being written in any of the defined programming languages.

* TIP

Programs and Subprograms can be reordered by drag-and-drop. Dragging an item up the list
places it above the program you drop it on, while dragging down places it below.

8.1.5.4.1 Sub-programs

The list of programs is completed with "Sub-programs". Sub-programs are written in FBD, FFLD, ST or
IL languages, and can be called by the programs of the application. Input and output parameters plus
local variables of a sub-program are declared in the variable editor as local variables of the sub-
program.

« A function type sub-program can call another function type subprogram.
« A UDFB type sub-program can call another UDFB type subprogram or a function type
subprogram

Unlike UDFB, local variables of a sub-program are not instantiated. This means that the sub-program
always works on the same set of local variables. Local variables of a sub-program keep their value
among various calls. The code of a sub-program is not duplicated when called several times by parent
programes.

A sub-program cannot have more than 32 input parameters or 32 output parameters.
A good programming practice is to break up your programs into smaller modules.

See also Application Software Structure - Definitions.

8.1.5.4.2 Program Guidelines

An application is a list of programs. Programs are executed sequentially within the target cycle,
according to the following model:

Begin cycle
exchange I/0s
execute first program

|

|

| ...

| execute last program

| wait for cycle time to be elapsed
End Cycle

Programs are executed according to the order defined by the user. All SFC programs must be
grouped (it is not possible to insert a program in FBD, FFLD, ST or IL between two SFC programs).
Each program is entered using a language chosen when the program is created. Possible languages
are Sequential Function Chart (SFC), Function Block Diagram (FBD), Free Form Ladder Diagram
(FFLD), Structured Text (ST) or Instruction List (IL). The maximum number of programsin an
application is 32767.

8.1.5.4.2.1 Program Name
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Programs must have unique names. The name cannot be areserved keyword of the programming
languages and cannot have the same name as a standard or "C" Function or function block. A
program must not have the same name as a declared variable. The name of a program must begin by
aletter or an underscore ("_") mark, followed by letters, digits or underscore marks. It is not allowed
to put two consecutive underscores within a name. Naming is case-insensitive. Two names with
different cases are considered as the same.

8.1.5.4.2.2 Child SFC Programs

You can define a hierarchy of SFC programs, entered as a tree in the list of programs. A child
program is controlled within action blocks of the parent SFC program.

* TIP

Even if you do not want to split your FFLD program, at least separate FFLD from SFC. Simply make a
sub-program in FFLD called from the SFC step, and keep only the state machine in the SFC
program. This makes everything simpler and more comfortable for editing and debugging.

8.1.5.4.3 Program Limitations
When creating your application you have to consider the following important limitations.
For SFC programs:

« Actionsin SFC steps cannot be more than 32kB
« Condition in SFC transition cannot exceed 32kB
» Total PLC code size of the program cannot exceed 64kB

For FFLD programs:

« Width of any network is limited to 255 columns
« Height of any network is limited to 255 rows

For any program, sub-program or UDFB written in other languages:

o Jump limit is 64kB
For example, in a Free Form Ladder program, if you create a UDFB or program which is over
64kB and then decide to add a jump to label in the first network to the last network, this jump
reaches the limit.

« Total PLC code size of the program, sub-program or UDFB cannot exceed 64kB

8.1.5.5 User-Defined Function Blocks

The list of programs is completed with "User-Defined Function Blocks" (UDFBs). UDFBs are described
using SFC, FBD, FFLD, ST or IL languages, and can be used as other function blocks in the programs of
the application. Input and output parameters plus private variables of a UDFB are declared in the
variable editor as local variables of the UDFB.

There is no restriction using any operation in a UDFB. A UDFB can call standard functions and
function blocks.

A UDFB can call another UDFB. Note that the called UDFB must be declared before the calling one in
the program list.

Each time a UDFB is instantiated, its private variables are duplicated for the declared instance. The
code of the UDFB is duplicated on each call in parent programs. This leads to higher performances at
run-time, but consumes code space. It is recommended to package small algorithms in UDFBs. Large
parts of code must be managed in programs.
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8.1.6 Programming Languages

Within the IEC 11631 standard, syntax and semantics of the programming languages have been
defined, leaving no room for variance. Once you have learned them, you can use a wide variety of
systems based on this standard.

The languages consist of two textual and three graphical versions:
Textual:

o Instruction List (IL)
o Structured Text (ST)

Graphical

« Sequential Function Chart (SFC)
o Free Form Ladder Diagram (FFLD)
« Function Block Diagram (FBD)

All five languages are interlinked: they provide a common suite. The choice of programming
language depends on:

« the programmer's background

« the problem at hand

« the level of describing the problem

« the structure of the control system

. theinterface to other people / departments

8.1.6.1 Sequential Function Chart (SFC)
SFC describes graphically the sequential behavior of a control program. It is derived from Petri Nets.

Step 1
—
Step 2

[ ranston |

Step 3

SFC organizes the internal structure of a program, and helps to deconstruct a control problem into
manageable parts, while maintaining the overview.

SFC consists of steps, linked with Action Blocks and Transitions. Each step represents a particular state
of the systems being controlled. A transition is associated with a condition, which, when true, causes
the step before the transition to be deactivated, and the next step to be activated. Steps are linked
to action blocks, performing a specific control action. Each element can be programmed in any of the
[EC languages, including SFC itself.

Alternative and Parallel Sequences

You can use alternative sequences and even parallel sequences, like those commonly required in
batch applications. For example, one sequence is used for the primary process, and the second for
monitoring the overall operating constraints.

As shown in the following picture, parallel sequences are also possible:
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Step 1

—1— | Transition 1a ——+—— | Transition 1b

Step 2a Step 2b

—1— | Transition 2a ——— | Transition 2b

Step 3

Figure 6-1: Example of a Parallel Sequence in SFC

Fromstep 1, it either goes to step 2a or step 2b, depending on which of the transition conditions is
met. Both conditions need to exclude each other.

8.1.6.2 Structured Text (ST)

STis avery powerful high-level language with its roots in ADA, Pascal and “C". It contains all the
essential elements of a modern programming language, including selection branches (IF-THEN-ELSE
and CASE OF) and iteration loops (FOR, WHILE and REPEAT). These elements can also be nested. It can
be used for the definition of complex function blocks, which can be used within any of the other
languages.

8.1.6.3 Function Block Diagram (FBD)

FBD is very common to the process industry. It expresses the behavior of functions, function blocks
and programs as a set of interconnected graphical blocks, as in electronic circuit diagrams. It looks at
a system in terms of the flow of signals between processing elements.

8.1.6.4 Free Form Ladder Diagram (FFLD)
FFLD is based on the graphical presentation of Relay Ladder Logic.

8.1.6.5 Instruction List (IL)
IL is the European counterpart of FFLD. As textual language, it looks like Assembler.
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8.1.7 Alias Definitions

The compiler supports the definition of aliases (see usage in Use the Defines List).
An alias is a unique identifier that can be used in programs to replace another text. Definitions are
typically used to replace a constant expression and facilitate the maintenance of programs.

There are three levels of definitions:

« Common to all the projects present on your machine
« Global to all programs within your project
« Localtoone program

Local definitions are edited together with the corresponding program.

Definitions are entered in a text editor. Each definition must be entered on one line of text according
to the following syntax:

I #define Identifier Equivalence (* comments *)

Below are some examples:

#define OFF FALSE (* redefinition of FALSE constant *)
#define PI 3.14 (* numerical constant *)
#define ALARM (bLevel > 100) (* complex expression *)

You can use a definition within the contents of another definition. The definition used in the other
one must be declared first. Below is an example:

#define PI 3.14
#define TWOPI (PI * 2.0)

Note that a definition can be empty, for example:

I #define CONDITION

The defined word can be used for directing the conditional compiling directives.

* TIP

You can enter #define lines directly in the source code of programsin IL or ST languages.

The use of definitions can disturb the program monitoring and make error reports more complex. It
is recommended to restrict the use of definitions to simple expressions that do not risk creating a
misunderstanding when reading or debugging a program.

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 8 Understanding KAS

8.1.8 Handling Exceptions

The compiler enables you to write your own exception programs for handling particular system
events. The following exceptions can be handled:

« Startup Exceptions (before the first cycle)
« Shutdown Exceptions (after the last cycle)
« Division By Zero Exceptions

NOTE

Exception handling is supported for both Normal and Optimized PLC code generation.

In the sub-program that handles the exception you can perform any safety or trace operation. You
then have the selection between the following possibilities:

« Returnwithout any special call. In that case the standard handling will be performed: a system
error message is generated, the result of the division is replaced by a maximum value and the
application continues.

« Call the FatalStop function. The runtime then stops immediately in Fatal Error mode.

« Call the CycleStop function. The runtime finishes the current program and then turns in "cycle
setting" mode.

Handlers can also be used in DEBUG mode for tracking the bad operation. Just put a breakpoint in
your handler. When stopped, the call stack will show you the location of the division in the source
code of the program.

8.1.8.1 Startup Exceptions
You can write your own exception program to be executed before the first application cycle is
executed:

1. Create a new main program that will handle the exception. It cannot be an SFC program.
2. Inthe editor of global defines, insert the following line:

I #OnStartup ProgramName

NOTE

Warning: The program is executed before all other programs within the fisrt cycle. This implies that
the cycle timing can be longer during the first cycle. You cannot put breakpoints in the Startup
program.

8.1.8.2 Shutdown Exceptions

You can write your own exception program to be executed after the last application cycle when the
runtime system is cleanly stopped:

1. Create a new main program that will handle the exception. It cannot be an SFC program.
2. Inthe editor of global defines, insert the following line:

#OnShutdown ProgramName

NOTE

Warning: You cannot put breakpoints in the Shutdown program.

8.1.8.3 Division By Zero Exceptions
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You can write your own exception program for handling the "Division by zero" exception. Below is
the procedure you must follow for setting an exception handler:

1. Create a new sub-program without any parameter that will handle the exception
2. Inthe editor of global defines, insert the following line:

I #OnDivZero SubProgramName
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8.2 Motion Concepts

8.2.1 Introducing Motion

8.2.1.1 Motion Control Main Functions

To ensure accurate positioning and movement, motion control consists of the two following main
parts:

« Setpoint generation
« Regulation

Setpoint generation

This consists of generating a trajectory defined by position versus time. It is purely logical and does
not relate to the physical world.

Regulation

Even using the very best drives, you cannot maintain accurate positioning without a feedback loop.
The regulation consists of following the generated position settings using classical feed-forward or
feedback control-loops (by means of PID). Regulation is the part which takes care of the physical
world of making moving motors.

These two functions can be located on the same hardware (as in a "stand-alone" servo drive) or on
two separate hardware devices, linked together by a fieldbus.

Position

. FIELD _Eontrpd
4 BUS 4

KAS Servodrive

Figure 6-2: Regulation with Remote Drive

8.2.1.2 Single and Multi-Axis Motion
In Single-Axis, as shown in the figures above, one setpoint generator is linked to one axis.

Multi-Axis motion consists of synchronizing several axes linked to a common motion source. This
source can be external, like a physical motor (called master) or an internal profile generator (called
virtual master) as shown in Multi-Axis Driven by a Virtual Master below.

FIELD Position Position
Cantrol Cantral
A BIETRIG{Siv
PHP

Figure 6-3: Multi-Axis Driven by a Virtual Master

8.2.1.3 Hardware Organization of Motion Functions
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A complete motion control "chain" is made of two main parts that can be subdivided into several more
basic functionalities. Depending on your hardware system configuration, each of these elementary
functions can theoretically be embedded in different hardware modules.

One of the possible configurations is represented in the figure below.

KAS Servo drives

Special data
] e Drive 1
[a]
£
B Pasition 3 Phases Current
E Pasition I.ch; J control Loap
5 et paints a‘r‘ O N —@_{\/
o o
i : % \_‘ M
Smgle_—Ams B Fond badk T :
mation h position Iniertace
ﬁ _ FIELD Drive 2
2 BUS |
e Pasition 3 Phases Current
+ Position Loop contrel Loop
ﬂ e set points qe ; @ A —{g}—D
- \_‘ {/[%/]\
Multi-Axis Single-Axis ot bae —L \5
position control maotion < s:siti:n I e L

Figure 6-4: Hardware Organization of Motion Functions

The scope of Kollmorgen Automation Suite is to manage all the logical parts of the motion control and
to ignore the physical aspects (which are handled by the hardware). To make the link between the
logical and physical worlds, KAS includes some components that acts as interface.

Therefore, we do no longer consider regulation and the physical world in the following paragraphs.
Only setpoint generation are taken into account.

8.2.1.4 Motion Profile

In motion control, a common need is to move a system from one steady position to another (point-to-
point motion). Following the fastest possible motion within an allowed maximum value for speed,
acceleration, and jerk, results in a third-order motion profile as illustrated below:

Welocity

1 2 3 4 5 5] 7

/_\

/ N
Time

Figure 6-5: Third-order motion profile
The motion profile consists of up to seven phases defined by the following:

» acceleration increase, with maximum positive jerk

« constant maximum acceleration (zero jerk)

» acceleration decrease, approaching the desired maximum velocity, with maximum negative
jerk

» constant maximum speed (zero jerk, zero acceleration)

» deceleration increase, approaching the desired deceleration, with maximum negative jerk
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« constant maximum deceleration (zero jerk)
« deceleration decrease, approaching the desired position at zero velocity, with maximum
positive jerk

If the initial and final positions are sufficiently close together, the maximum acceleration or maximum
velocity may never be reached.

8.2.1.5 KAS Touch Probe & Fast Input Overview

This page provides links to KAS documentation sections which are helpful in configuring and using the
Touch Probe feature, also known as "fast inputs" or "capture engine".

8.2.1.5.1 Configuration
8.2.1.5.1.1 Drive Configuration

o AKD: AKD Support With MC_TouchProbe

« AKD2G: AKD2G Support With MC_TouchProbe

« EtherCAT Configuration for Drives: The correct input PDOs must enabled for touch probes
to work correctly. New KAS projects enable the PDOs needed for most touch probe
applications. Some applications need special configurations. Those configurations can be
changed here:
PDO Selection/Mapping Tab

8.2.1.5.1.2 PipeNetwork Configuration

« MLAXisCfgFastIn
« MLTrigSetEdge

8.2.1.5.1.3 PLCopen Configuration

« MC_TouchProbe
« MC_Reference
« MC_MachRegist

8.2.1.5.2 List of Function Blocks and Pipe Blocks

8.2.1.5.2.1 PLCopen Function Blocks
1/0

« MC_TouchProbe
Reference

« MC_Reference
Registration

o MC_MachRegist

o MC_MarkRegist

o MC_StopRegist
8.2.1.5.2.2 PipeNetwork Blocks
Motion Library - Axis

« MLAXxisCfgFastIn
o MLAXisIsTrigged
o MLAXxisRstFastIn

Motion Library - Trigger
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MLTrigClearFlag
MLTrigInit
MLTrigIsTrigged
MLTrigReadDelay
MLTrigReadPos
MLTrigReadTime
MLTrigSetEdge
MLTrigWriteDelay
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8.2.2 Pipe Network or PLCopen

Using KAS there are two ways to generate motion functions and motion profiles: with Pipe Network
or PLCopen.

Pipe Network

The Pipe Network enables you to create a high-performance motion A
algorithm which is tightly integrated to the PLC program with motion library i
function blocks.

For high performance, complex, or synchronized multi-axis applications, the
pipe concept in KAS provides a simple conversion of mechanical applications
into a graphical representation of application elements and the process flow.
This format makes it easy to understand, program, and update the motion
profiles and positional relationships.

GEAR COMNERTOR AR5

The KAS application begins with the creation of a Pipe Network structure linking Master objects
(source) to Axes objects (destination) and includes the definition of specific transformer motion
profiles. This structure is then controlled from the PLC application using dedicated function blocks in
the Motion Library.

To be able to use pipes correctly, it is necessary to first consider some definitions.
PLCopen (see PLCopen Web site)

Standard function blocks can be used and directly incorporated into the PLC —|{PLCopen | —
application. Programming of motion is done using standard MC function blocks T
that can be incorporated in single-axis or multi-axis applications. — e —

__imotion|

8.2.2.1 Motion Engine Differences “|control

The following table outlines some of the main feature differences between the
Pipe Network and the PLCopen motion engines. It also provides their associated function blocks.

Topic Pipe Network PLCopen
Function block Begins with ML Begins with MC_
format ex: MLAXxisRel ex: MC_MoveRelative
Does Function No. Except for MLAxisStop  Most require it
block requires
instantiation?
Method to start Most are level triggered Most are edge triggered
execution
Motion execution Use Each function block includes a standard set of
status, for MLMotionStatus outputs for motion status
function block function block
executing motion
Function block Requires additional function Includes standard set of inputs to define motion
standard input blocks to define motion (speed, accel, decel, etc.)
format parameters (speed, accel,
decel, etc.)
Axis setup method Includesin the Pipe Part of Axis definition screen in the Project tree
Network Axis block
properties

Kollmorgen | kdn.kollmorgen.com | December 2020 377



http://www.plcopen.org/

KAS IDE User Guide | 8 Understanding KAS

Topic Pipe Network PLCopen

How the Axis Automatically done as part  Create an instance of a Axis_Ref variable

name is setup? of Pipe Network Axis block  structure in the dictionary, then assign an axis
properties number to it in a PLC program (for procedure,

Create PLCopen Axis)

Is there additional Yes (Pipe Network editor) No
motion editor?

Motion buffering  Execution of multiple Function blocks have built in buffering modes
motion commands in a row
is handled by the

programmer
Motion jerk Primarily available by Function blocks have jerk reduction input
reduction adding cams to the Pipe

Network

Table 6-2: Differences between the Pipe Network and PLCopen
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8.2.3 Pipe Network Concept
To introduce the Pipe Network concept, we can use a mechanical analogy.

In the figure below, the mechanical system is composed of three-axes and driven by one motor. All
axes are connected to the motor through shafts, gears and cams. When the motor is in motion, all
axes are moving synchronously. The speed relation between the Master and the Axis is achieved by
using a mechanical Gear. A mechanical cam is used to get linear motion from a rotating wheel.

MASTER "o ¥  GEAR1  AXIS1

GEAR 3 GEAR 2

AXIS 2
CAM 2
g )
"ll.“ B axiss
D
v \

Figure 6-6: Mechanical System

The Pipe Network in the figure below corresponds to the mechanical system described above. The
pipe concept is a one-to-one translation of a mechanical system into the logical world.

HMASTER:

MASTER

ARISL

GEARZ CAMZ ARISZ

GEARS ARISE

Figure 6-7: Pipe Network Structure
In our Pipe Network, the analogy is as follows:

« The main motor of the mechanical machine becomes a Virtual Master Pipe Block
« The gear boxes becomes Gear Blocks

« The mechanical cam becomes a Cam Block

« The axes becomes Axis Blocks

The Pipe Network concept allows motion engineers to define in a very natural way the physical
relationships between the different axes of their machine.

This powerful modular approach provides a solution for almost any multi-axis requirements. It also
remains open for new, additional functions that can be required in the future.
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8.2.3.1 Pipe Network

To control the machine application with multi axes that are dynamically interconnected, you can
design several pipes with the KAS IDE to create the global Pipe Network as shown in Pipe Network
Structure.

Relationships between the Axes are developed and connected graphically, allowing you to visualize
how the machine functions. Each horizontal flow is considered as a separate pipe. In the application
below there are three pipes.

MASTER

ARISL

GEARZ

ARISZ

CE

GEARS

ARISE

« The Pipe Network can be edited at any time.
NOTE

You do not have to finalize the Pipe Network before writing a PLC program, but you must
compile your project to have the latest Pipe Network information available in the PLC
program editor.

» Program code does not have to be written when setting up the foundation of a program, as
the parameters are entered into set-up screens.

(D IMPORTANT

Pipe Network code is generated automatically by the compiler, you should not try to modify
it.

« Inthe programs, you can define activation or deactivation statements to install or remove
pipes and Pipe Blocks. This allows the dynamic adjustment of the machine behavior depending
on the result.

« The Pipe Network is used for more than just coordinated motion. It contains a full library of
single-axis motion commands for sections of an application where an axis operates
independently.
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8.2.3.2 Pipe

A pipe is a set of Pipe Blocks linked together (where position flows from one Pipe Block to the next).
The general structure of a pipe is quite simple:

Start with an input Pipe Block (source)
Optionally followed by transformer Pipe Blocks
Followed by an output Pipe Block (convertor)
Finish with the destination Pipe Block

PN =

AR pa Ry [

Source transformer Convertor Destination
Figure 6-8: Typical Pipe Structure

* TIP

To avoid jerk in the pipe network (which ultimately may cause a jerk in motor motion when a cam
block is applied to the upstream pipe network positions) the potential position offset between the
cam's first point and the input to the cam block must be taken care of in the application program by
setting a cam offset or another method.

NOTE

More about the different kinds of Pipe Blocks are discussed in Adding Motion.
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8.2.3.3 Pipe Block
Pipes are built using logical entities called Pipe Blocks.

A Pipe Block is an object whose purpose is to modify a flow of values with strict time constraints. Pipe
Blocks normally have both input and output flows of values.

Based on their functions, there are four kinds of Pipe Blocks:

Function Description

Input Works as generator of values:

(source) . . .
« sample external source objects or create a discrete flow of values as an input to

the pipe
Transformer « apply a specific algorithm to the input value to produce their output
(transformations can be linear or complex: e.g. cam)
« can create events depending on the incoming values

Output Block that can end a pipe:

(convertor) . . . .
« convert the incoming values from user units to correct system units for the

destination objects
Destination  Simply models a physical axis of the machine

The following table provides a short description of each Pipe Block:

Function Pipe Block  Description

Input Master Virtual master generating values (position) at each cycle

Input Sampler Samples external value (encoder, resolver, PLC variable etc.)

Transformation

Mathematical Derivator Applies a derivation on the input data flow

Mathematical Integrator  Integratesthe input data flow

Mathematical Adder Adds two data flows

Event-driven Synchronizer Startsand stops a sub-pipe in a controlled way

Event-driven Delay Delay the data flow during some cycles

Event-driven Comparator Monitor the input data flow and detects the crossing of a particular
value

Event-driven Trigger Computes the local pipe value from the timestamp of a Fast Input
event

Modification Cam Applies a cam table (also called Cam Profile) to the input data flow

Modification Gear Applies a gearing ration on the input data flow

Modification Phaser Applies a phase offset to the input

Output Convertor Converts input data flow to a position and forwards it to an axis

Destination Axis Models a physical axis

Table 6-3: Pipe Network - List of Pipe Blocks
8.2.3.3.1 Master

TRISSER: oML

COMPARATOR ~ DELAY TRIGGER CONVERTOR
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Use a Master Pipe Block to create a virtual master to link two or more axes. The Profile generator in
the Master block is trapezoidal. If a parabolic type profile is required, use a PMP Pipe Block. If the
master is an external encoder or another axis, use the Sampler Pipe Block.

8.2.3.3.2 Sampler

m
SAHE

SAMPLER. PHASER. SYN

AXIS_2
Use a Sampler Pipe Block to read an external encoder as an input signal into the Pipe Network or to
directly read the actual position of another axis.

8.2.3.3.3 Gear

Use a Gearing Pipe Block to perform electronic gearing. The Gear Pipe Block allows gear ratios and
the slope of the gear change to be initially set, then changed from within the application program.
8.2.3.3.4 Cam

Use a Cam Pipe Block to optimize the motion profile. Use an Adder block with a Cam block to
dynamically change the distance moved during each period (or modulo) of motion.

Masher ADDER

+

Adpet A
Cam Profiles are created using the cam creation tool.

8.2.3.3.5 Comparator

By tracking the position at one point of the Pipe Network, you can use a Comparator Pipe Block to
synchronize when code is executed in a PLC application program.

The following example shows the changing of the offset move by changing the amplitude (or offset)
of the Cam Pipe Block.

ADD
ADD_Rotknife

+

CAM
CAM_RotKnife

In a PLC application program, the MLCompWriteRef function block is used to arm the comparator
block and MLCompCheck function block is used to check the position. By using condition statements
in a user program, specific actions (such as changing the move distance of the offset) can then be
taken.

Another example shows the use of a Comparator Pipe Block to determine if a high-speed input is
within the acceptable position range.

8.2.3.3.6 Trigger

HMASTER:

COMERR
MASTER COMPARATOR DELAY

Use a Trigger Pipe Block to read the position when a high-speed input is triggered on the machine.
The trigger block allows you to “catch” the position at a particular location in the Pipe Network, as
required by the application.

8.2.3.3.7 Delay
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Use a Delay Pipe Block to delay the flow of position through a Pipe Network. One potential use is to
place it before a Trigger block in a pipe which is not connected to a drive. There is a delay of five servo
update cycles between the dynamic position in the Pipe Network and the triggering of a high-speed
digital input.

8.2.3.3.8 Phaser

Use a Phaser Pipe Block to perform a dynamic phase adjustment inside the Pipe Network. This block
can be used to phase-advance or phase-retard a position as required to synchronize different motion
elements on a machine.

8.2.3.3.9 Synchronizer

Use a Synchronizer Pipe Block to synchronize two axes. This Pipe Block is useful in applications where
it is necessary to start the motion of a second axis and sync to the first.

8.2.3.3.10 Axis

Models the link from the Pipe Network to a physical axis.

8.2.3.3.11 Changing Information Flow from Position to Velocity

You can change the Pipe Network flow of information from position to velocity by using the
Convertor Pipe Block. This Pipe Block is normally set up to receive position, so it must be changed to
receive the expected input signal type as shown below:

ot 2 P CONY

CNV1

v

% CONVERTOR : CNV

MODE |sPEED [
POSITION i

C= [ )

Change the mode of Converter block to SPEED (and not POSITION mode).
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8.2.3.4 Axis Pipe Block

Making the link between the logical and physical worlds, the Axis pipe block manages the data on
positions.

KMS Drive
] - — -
I'4
PID
] REGULATOR
I refen_ance 2
I naran - Field | Postion
T Pl

| MASTER HASER. bus Actual
1 pasitian
1 T
N\ Mot used during single axis homing e
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Figure 6-9: Axis Pipe Block Positions

8.2.3.4.1 About Associated Data on Positions
The following data are illustrated in the figure below.

NOTE

All positions are in user units with Modulo applied if active, unless specified.

Position / Offset  Description

ActualPosition Actual refers to the actual position of the underlying Drive. It is the current
position of the drive in user units. It is the sum of the feedback value (Position
actual value) returned from the communication link to the drive, the power
ON Delta Offset, and any zero-offset due to an MLWritePos function

(MLAXisWritePipPos: MLAxisWritePos)- Normally the value of power on delta
offset is zero.

I ActualPos := FeedbackPos + ZeroOffset

CurrentPosition  Current position is the actual command value being sent to the drive. It is an
unsigned 32-bit integer value (fraction = zero). When in the power on
condition this value is the command value that represents the target value in
the communication link (Position demand value). It is not in user units, but in
Drive units of 2**20 units per revolution of the drive.

I CurrentPos := ReferencePosition + ZeroOffset

FeedbackPosition Feedback Position is the “Position actual value” read from the drive.
FeedbackPos relates to the TxPDO value of 'Actual position value'
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Position / Offset  Description

GeneratorPosition Generator position is the summation of all previous commands to the Axis
internal trapezoidal motion generator. It is also a collector of uncompensated
motion due to MLAXxisWritePos being used to modify actual position via the
zero offset value and the adjustment in commanded value to insure no steps in
the Current position command. It also accumulates changes in pipe position
due to activate and deactivation of the pipe and convertor output to pipe
position of the axis.

MotorPosition Motor Position relates to the RxPDO value of 'Position demand value'

MotorPosition = CurrentPos + PowerOnDeltaOffset

PipePosition The output of the convertor block is written into the PipePosition value
whenever the convertor block is connected to the axis and the pipe is active.

Power ON Delta A change was made along time ago to allow absolute feedback to be passed

Offset into the axis rather than always starting at zero actual position. Units are in
Drive units of 2**20 units per revolution. On Drive Power On this value is set
to be the difference between the “ActualPosition value” and the “Position
demand value” last sent to the drive. It is then added to the Current position
value when the “Position demand value” is updated. It isread in User Units
without periodicity applied.

ReferencePosition Reference Position is the summation of pjpePposition and GeneratorPosition-

ReferencePosition = Pipe Position + Generator Position

Zero Offset Affected by the MLAXxisWritePos function to adjust the actual position to the
desired value of the command by setting zero offset to the difference
between the desired and actual position, and applying the change to modify
the generator position so that the reference position tracks the change in
reference.

Pipe
User units

PipePosition GeneratorPosition

@ ActualPosition

ReferencePosition Jf& Offset

FeedbackPosition

s

MotorPosition

User Units (abreviated UU) are the dimensions that will be used in the application code to define axis
position or distance for an axis.

The "user units per revolution" field is used to set how many of these custom units are associated
with one revolution of the motor. Some examples for this field are:
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User User Units per Revolution  Notes

Units Value

Degrees 360.0
Gradians 400.0
Radians  3.14159265358979324

Inches 15.7079632679489662 This equals pi*5 which is the circumference of a 5"
diameter drum

KAS standard units for velocity and acceleration are UU/sec and UU/sec2.

8.2.3.4.2 Functions That View Axis Block Positions

MLAXxisReadActPos Returns the Actual Position
MLAxisCmdPos Returns the Reference Position
MLAXxisFBackPos Returns the Feedback Position
MLAXxisGenPos Returns the Generator Position
MLAXisPipePos Returns the PipePosition

8.2.3.4.3 Functions That Change Axis Positions

MLAXxisAdd This function adds a relative distance to the current target Generator Position.
MLAXisRel This function adds a relative distance to the current Generator Position.
MLAXxisAbs This function sets a new target Generator Position.

MLAxisMoveVel This function sets the generator position moving at a programmed speed.
MLAXxisStop This function stops any current Generator Motion. It also causes the axis to

start ignoring any changes in Pipe position to be added into the reference
position. It decelerates, if moving, at a programmed rate.

MLAXxisReAlign Causes the Axis to move by a programmed amount without changing the
Reference Position following an MLAXxisStop. Also allows the Pipe Position to be
used following an MLAXisStop.

MLAXxisWritePos If convertor is not connected, Zero Pipe Position and Pipe Offset. If convertor
is connected (pipe active also), the pipe position and offset are left alone. The
actual position is then set equal to the target position, and the Zero Offset is
adjusted for no motion. The Reference position and Generator Positions are
then realigned so that the new reference position creates no step in motion,
with the lag between reference position and actual position being absorbed in
the generator position.

MLAXxisWritePipPos Changes the pipe position to be the new value. May cause step motion.

MLCNVConnect Initializes the pipe position to the Convertor block output value, and adjusts
the axis Pipe Offset so that no jump in motion is generated.

MLCNVDisconnect Stops sending the convertor output to the Pipe Position, and disconnects the
convertor from the axis.

MLPipeAct Starts calculating Pipe data and if the convertor block is connected to the axis it
will reconnect the convertor and start updating the pipe position with any
changes.

MLPipeDeact Stops sending Pipe data to the Axis Block Pipe Position and disconnects the

convertor output from the axis.

8.2.3.4.4 Axis Block Initialization
A call to the MLAXxisInit function block is required to implement motion for the axis.
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« All positions and offsets are set to zero
« The Axis Block motion generator is initialized with the proper ranges
« The values are "aligned": ReferencePosition = Pipe Position + Generator Position

8.2.3.4.5 Axis Connection to a Pipe

A call to the MLPN_CONNECT Function or the MLCNVConnectMLCNVConnect function block is
required to get motion generated in the pipe to the Axis

« Pipe Offset is calculated as follows: Pipe Offset = Pipe Position - Reference Position
« The values are “aligned”: Reference Position = Pipe Position + Generator Position

8.2.3.4.6 Realigning Positions
A call to the MLAxisReAlign function block is used to realign the axis after an error occurs

« Motion must come to a stop first
« The MLAXxisReAlign is executed

You must set the movement of this block to MLAxisReadActPos - MLAxisCmdPos
« The target position must be reached before any additional motion can occur.

It can be checked by using the MLAxisReAlgnRdy function block

8.2.3.4.7 Set Zero Axis

A call to the MLAXxisWritePos function block is used to set a position offset at the Axis when the Pipe
Network is not yet connected

« Pipe Position and Pipe Offset are set to zero
» Generator Position is set to equal to Zero Position
(Zero Position is defined in MLAxisWritePos function block)
« Then Reference Position equals Pipe Position + Generator Position

8.2.3.4.8 Homing
Homing is the process of moving the motor to a known physical reference point on the machine.

Drive Homing: The AKD contains various pre-configured homing modes that avoid creating code.
These home modes are drive-controlled and selected using the AKDHome function block .

Controller Homing: This homing type requires code in the application or UDFBs to perform the
homing move.

Each axis is homed using MLAXis function blocks only (the Pipe Network is not used). Typically homing
is done with MLAXxisRel and MLAXxisAbs to make motion and MLAXxisWritePos to set a position offset.

8.2.3.4.9 Single-Axis Operation

This includes motion done on an individual axis: jogging, absolute move, or incremental moves. If
these are single-axis based, then motion is executed with the MLAxisMoveVel, MLAxisAbs, and
MLAXxisRel FBs. These motions are typically done during machine setup or adjustment and are often
referred to as manual mode. For these operations, the Pipe Network does not need to be connected
to the axis.

8.2.3.4.10 Multi-Axis Operation

For multi-axis applications, automatic operation requires motion synchronization between two or
more axes and the Pipe Network is required to achieve the synchronization. To start up the Pipe
Network the following two functions must be executed in an application program:

PipeNetwork (MLPN ACTIVATE) :
PipeNetwork(MLPN_CONNECT);
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Multi-axis synchronized motion is then accomplished using a motion block associated with one of the
three input Pipe Blocks:

Master: MLMasterRun, MLMasterRel, and MLMasterAbs
PMP: MLPmpAbs, MLPmpRel

« Sampler: MLSmpConnect, MLSmpConECAT, MLSmpConPNAXxis, MLSmpConPLCAXis

8.2.3.4.11 Monitoring an axis

There are function blocks to monitor the performance and status of an axis. The key function blocks
are as follows:

MLAxisCmdPos - The commanded position to the servo drive

MLAXxisReadActPos - The actual position of the axis

MLAXisStatus - The status of the axis: enabled/disabled, bus connection, Pipe Network
connection, drive executing an axis stop function, drive finished a stop
MLAXxisReadGenStatus - The status of the Axis generator: acceleration, run, deceleration,
change designation point, single step

MLAXxisGenlsRdy - Is Axis generator ready
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8.2.3.5 Executing Motion
Two types of Pipe Blocks are used to command motion in a Pipe Network: Axis block and Input block.

« Axis block starts motion directly on one axis.
« Input blocks start motion that affect all axes that are connected downstream in a Pipe
Network. Input blocks can be one of three types:
« Master - Trapezoidal motion
o PMP - Parabolic Motion
« Sampler - Externally generated motion from another axis or external encoder

In the following example, executing MLAxisMoveVel, MLAxisAbs and MLAXxisRel Functions can be
used to cause motion on a particular axis. Whereas MLMstRun, MLMstAbs and MLMstRel functions
cause motion on Axis1, Axis2 and Axis3.

HMASTER:

MASTER,

ARISL

ARISZ

GEARZ

feela)
GEARS ChY3 ARISE

For information on error management, Error Management.
For explanations on restarting the motion, refer to Restarting Motion with PipeNetwork

8.2.3.6 Pipe Block Lifetime
Activation

The pipe is activated when the output of the Convertor Pipe Block is connected to its related Axis (all
characteristics are reset to the declaration values and the history of the block begins).

Usage

As long as the pipe remains active, its values are cyclically calculated. Functions can be performed and
events can be created.

Deactivation

The pipe is deactivated when the deactivate function is applied to the pipe (all internal current values
are lost and the block no longer exists).
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8.2.3.7 Motion State Machine

The Motion State Machine is driven by the IEC 61131-3 application with the help of dedicated function
blocks.

Not initialized

Error
Init

Reset
Stopped Error
Error

Start Stop Error

Running

Figure 6-10: Motion State Machine

Each arrow represents a transition from one State to another.

8.2.3.8 Phase Execution in the Pipe Network
Absolute phase of execution

The absolute phase of execution of a pipe is the elapsed time between any fixed reference and the
next computation for the specified pipe.

Relative phase of execution

The relative phase of execution between two pipes is the elapsed time between the computation
of the first pipe and the second one.

The relative phase of execution between two pipes of the same Pipe Network is zero. The phase of
execution between two Pipe Networks cannot be specified by the user and depend on the pipe
activation time of the application execution.
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8.2.3.9 Use Motion Function Block for Pipe Network

Use motion library function blocks in your PLC application program to interface to the Pipe Network
(to see the procedure Design Motion with Pipe Network).

ML function blocks are used to:
. Create and initialize the Pipe Network

1
2. Perform motion at a single-axis or multi-axis level
3. Read information from pointsin the Pipe Network

For example:

« Read a high-speed input position from a Trigger Pipe Block

« Read Command or Reference position from an Axis Pipe Block

« Determine when a position has been reached in a Comparator Pipe Block
4. Modify how the blocks work in the Pipe Network

For example:

« Change the phase offset of Phaser Pipe Block

« Change the amplitude or offset of a CAM profile

« Change the speed of a Master Pipe Block
8.2.3.9.1 Buffer Mode

With the Pipe Network engine, when a motion function block is executed while another one is
presently executing, there is an immediate change. That means the previous function block is
aborted and the new one immediately becomes the active move and begins executing.
8.2.3.9.2 Motion Init

During initialization, the IEC 61131-3 application can create (by means of the MLMotionInit function)
the different motion objects it needs (pipes, blocks, axes):

» Pipe Create
« Profile Create

NOTE

When the state machine leaves the Init state, the creation of new motion objects is no longer
allowed, in order to avoid memory allocation problems while running the application.

8.2.3.9.3 Motion Start

The Start method (MLMotionStart function) initializes the motion engine, motion bus driver, and
initializes Ether CAT network to operational mode. MLMotionStopbus driver deactivates the execution
of the motion engine.

The function blocks MLMotionStart, MLMotionStop and MLMotionRstErr can be used by the IEC
61131-3 applications to navigate between states: i.e. Not initialized, Running, Stopped and Error.
8.2.3.9.4 Using the Q output of ML Function Blocks for the Pipe Network

There is a Q output on most ML function blocks. The operation of the Q output is different for
different ML function blocks. The Q output can be useful in PLC application programs.

Examples:

« MLAXxisRel.Q is set when function block successfully executes
« MLAXisStop.Q is set when motion is stopped (zero speed)
o MLPrfWriteIOffset.Q is set if cam offset has been changed to the new value

For more details on Q output, refer to What is the difference between Q and OK?
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8.2.3.10 Function - General rules

This section outlines rules for using ML function in the Pipe Network context.

8.2.3.10.1 Languages

Function that interact with the Pipe Network start with ML (for example MLAXxisRel,
MLPrfWriteOScale, or MLMstRel). These function can be used in all four of the 61131-3
PLC languages.

8.2.3.10.2 BlockID Inputs
The BlockID input is a DINTID. It is the second input to a Pipe Network function when using FFLD:

HLGearWriteOff
En o—_0O—
PipeNetwork. GEART > BlockiD

5 “HOffset

The BlockID input is the first one if programming in Structured Text:

I MLGearRatSIp( BlockID (*DINT#*));

This input identifies the block in the Pipe Network that the function interacts with, and if using the
graphical Pipe Network Editor the used variable starts with PipeNetwork.xxx (except if it is acting on
a CAM profile, in which case the input is named ProfileID and the variable starts with Profiles.xxx).

As a general rule, when selecting a Pipe Block as the BlockID for a ML function, choose a Pipe Block
with the same type which is in the name of the ML function.

For example, MLMstxxx functions expect a Master block to be chosen for the BlockID; MLAXisxxx
functions need an Axis block to be chosen for the AxisID input; and MLPrfxxx functions need a
Profile entered for ProfilelD, etc.

8.2.3.10.3 Output status

Most Pipe Network function have a default Boolean output labeled either Q or OK:

HlGearWriteOff
En o—_0O—
PipeNetwork. GEART > BlockiD

5 “HOffset

8.2.3.10.4 What is the difference between Q and OK?
OKreturns true when function successfully executes.

Q output isinitially set to 0 until the first time the block is successfully executed in a running program.
After this execution, the Q output is set to 1. It remains to 1 until the function does NOT execute
successfully. Alternately, after an unsuccessful execution the Q output is set to 0. It remains to 0 until
a successful execution resumes
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8.2.3.10.5 When Q is setto True?

Some function change the Q output from low to high immediately after it starts executing, but others
(including most functions that command motion) wait to change the output until the function has
completely finished executing.

You need to check the description for each individual function block to be sure how its Q output is
behaving.

8.2.3.10.6 Input parameters

The En input parameter, which is used to execute the function, is not edge-triggered. If a function is
seenin the PLC code and its En input is positive, the function executes. For example, a MLAXxisRel
command continuously executes relative moves in a program if it is called each program cycle; thus it
acts as a Run/Jog command if continually commanded.

8.2.3.10.7 Missing input parameters

Allinputs to a function must be entered in order for code to compile.

8.2.3.10.8 Position versus distance

Position is a value defined within a coordinate system.

DeltaPosition is a relative measure related to technical units. It is the difference between two
positions.

8.2.3.10.9 Default Block Parameters

The parameters set when initializing a Pipe Network block are used as defaults when calling functions.
These parameters can be modified in a program by using specific functions to set these values. But if
avalue is never set in a program the parameter entered during initialization is used.

For example:

When making a Master relative move (MLMstRel) you input the DeltaPosition, but not the velocity or
acceleration. You can set the velocity for the move by using the MLMstWriteSpeed function before
calling the relative move. If the speed is not set in the program, the default parameter entered
during the initialization (i.e. in the properties dialog box of the Pipe Blocks) is used.
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8.2.4 PLCopen®
The Kollmorgen Automation Suite supports the International PLCopen® motion standard.

—|PLCopen|

_lmotion|_
_|control | _

The PLCopen international standard was created to obtain uniformity of motion function blocks and
motion startup between machine control products. The PLCopen function blocks for Motion Control,
is based on IEC 61131-3 Function Blocks concept with the following factors in consideration:

Simplicity - ease of use for the application program builder and installation & maintenance
Efficiency - in the number of function blocks, for efficiency in design (and understanding)
Consistency - conforming to the IEC61131-3 standard

Universality - hardware independent

Flexibility - future extensions / range of applications

Completeness

KAS supports PLCopen motion in the following program formats: FFLD, SFC, ST,IL and FBD. PLCopen
blocks in KAS start with "MC" (example: MC_MoveAbsolute). MC blocks are an alternative to using the
ML Motion function blocks (example: MLAXxisAbs) and associated Pipe Networks in many applications.
Using MC Motion function blocks does not require a separate motion editor. Users who are familiar
with PLCopen are automatically familiar with PLCopen inside the KASIDE.

8.2.4.1 PLCopen Function Blocks

The following function block (FB) library is designed for the purpose of controlling one or more servo
axes using the IEC 61131-3 PLCopen standard (for more details on FB, refer to Function Blocks).

To offer flexibility, ease of use and reusability, the library consists of command-oriented function
blocks that have a reference to the axis, e.g. the abstract data type Axis

The PLCopen Library contains function blocks for:

« Control: function blocks to define and initialize motion, control power, and reset errors

« I/0: function blocks to control interaction with Digital I/0 and Touch Probe and trigger
registration functionality

« Info: function blocks to provide information on motion, position, status, and the ability to read

and write other drive parameters

PLCopen Motion: function blocks to execute different types of motion

Profile: function blocks for master/slave motion

Reference: function blocks to reset position

Registration: function blocks to perform registration

MC_MoveAbsolute performs a single-axis move to a specified endpoint position.

MC_MoveRelative performs a single-axis move of a specified distance relative to the
actual position at the time of the start of execution.
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MC_MoveAdditive commands a controlled motion of a specified relative distance. Can
also be used to interrupt a motion currently being performed. In this
case the MotionAdditive FB causes the speed, acceleration, and
deceleration of the motion already running to be changed to the
parameters specified in the MC_MoveAdditive FB. If the MC_
MoveAdditive FB is activated in Continuous Mode, the specified
relative distance is added to the actual position (at the time of
execution).

MC_MoveSuperimposed  commands a controlled motion of a specified relative distance
additional to an existing motion. The existing Motion is not
interrupted, but is superimposed by the additional motion.

MC_MoveVelocity commands a never-ending controlled motion (jog) at a specified
velocity.
MC_Stop commands a controlled motion stop and transfers the axis to the

"Stopping" state. It aborts any ongoing function block execution.
When the Done output is set, the state transfers to Standstill. While
the axis is in Stopping state, no other FB can perform any motion on
the same axis.

MC_Power controls the power stage: enable(on) and disable (off).

MC_ReadStatus returns Axis status details with respect to the motion currently in
progress.

MC_ReadAxisErr indicates Drive-related errors.

MC_ResetError makes the transition from the state ErrorStop to StandStill by

resetting all internal axis-related errors and clearing pending
commands - it does not affect the output of the FB instances.

MC_ReadParameter & return the value of a Drive parameter. The returned value has to be
MC_ReadBoolParameter  converted to Realif required. If not possible, the vendor has to
provide a supplier-dependent FB for it.

MC_WriteParameter & modify the value of a Drive parameter.
MC_WriteBoolParameter

MC_ReadActualPosition returns the value of the actual position.

MC_MachRegist performs Mark-to-Machine registration

MC_MarkRegist performs Mark-to-Mark registration

MC_StopRegist turns off registration

MC_CamTblSelect selects the Cam tables by setting the pointers to the relevant tables.
MC_Camln engages the Cam.

MC_CamOut disengages the slave from the master axis immediately in a cam block.
MC_Gearln commands a ratio between the VELOCITY of the slave and master axis.
MC_GearOut disengages the slave from the master axis.

MC_AddSuperAxis adds a superimposed axis to a specified axis.

MC_RemoveSuperAxis removes a superimposed axis from an axis.
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8.2.4.2 PLCopen Function Blocks - Overview

8.2.4.2.1 Queuing

A queuing mechanism is provided for all PLCopen motion function blocks including single-axis and
master/slave moves. This mechanism allows the application to queue a next move while the active
move is executing. The buffer modes, described below, define the transition from the active move to
the next move.

8.2.4.2.2 Buffer Modes

Some of the FBs have an input called BufferMode. With this input, the FB can either work in a Non-
buffered mode (default behavior) or in a Buffered mode. The difference between those modes is
when they start their action:

« A command in a non-buffered mode acts immediately, even if this interrupts another motion
« A command in a buffered mode waits untill the current FB sets its Done output (or InPosition,
or InVelocity,..).

There are six buffer modes that can be specified at the BufferMode input of the function blocks.

Buffer mode Value Short name  Description

MC_BUFFER_ 0 Abort A move that specifies Abort aborts the active move,
MODE_ removes the next move from the queue, and immediately
ABORT becomes the active move and begins executing
MC_BUFFER_ 1 Buffer One of three events can happen with a move that specifies
MODE_ Buffer:

BUFFERED

« Case 1.If there is no active move, this move immediately
becomes the active move and begin executing.

» Case 2. If there is an active move but no next move
queued, this move is queued as the next move, and
begins executing when the active move has completed
and decelerated to zero velocity.

« Case 3. If there is an active move and a queued next
move, this move does not execute but returns the error
“queue full” at the ErrorID output.

MC_BUFFER_ 2 Blend to A move specifying Blend-to-Active behaves the same as
MODE_ Previous Buffer in cases 1 and 3. In case 2, this move is queued as the
BLENDING_ next move. The active move stays at its programmed
PREVIOUS velocity to its endpoint. When the active move reaches its

endpoint, this move becomes active and begins to
accelerate or decelerate to its programmed velocity

MC_BUFFER_ 3 Blend to Next A move specifying Blend-to-Next behaves the same as
MODE_ Buffer in cases 1 and 3. In case 2, this move is queued as the
BLENDING_ next move. When the expected time is reached, the active
NEXT move begins to accelerate or decelerate so that it reaches

this move's programmed velocity at the time the active
move reaches its endpoint

MC_BUFFER_ 4 Blendto Low A move specifying Blend-to-Low behaves like Blend-to-
MODE_ Active if the active move's velocity is lower than this move's
BLENDING_ velocity. It behaves like Blend-to-Next if this move's velocity
LOW is lower than the active move's velocity

MC_BUFFER_ 5 Blend to High A move specifying Blend-to-High behaves like Blend-to-
MODE_ Active if the active move's velocity is higher than this move's
BLENDING_ velocity. It behaves like Blend-to-Next if this move's velocity
HIGH is higher than the active move's velocity.
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(@ IMPORTANT

The MC_BUFFER_MODE_BLENDING_NEXT and MC_BUFFER_MODE_BLENDING_HIGH buffer
modes may increase the acceleration to meet the target position at the specified velocity. The
acceleration will be automatically re-calculated to reach the target position at the specified velocity
if the specified acceleration is too small to reach the target velocity within the specified distance.

For example, suppose the following absolute position moves are commanded:
Move #1:

Position = 90, Velocity = 180, Accel = 360

Move #2 (with Blending High or Blending Next)

Position = 360, Velocity = 360, Accel = 360

To reach velocity = 360 within a distance of 90, the acceleration must be 720. The function block will
automatically calculate and apply an acceleration of 720 to reach the target position at the specified

velocity:
360 1
270 1
Il Position
180 1 B Velocity
Target Position
a0 and Velocity
0 -

3.65 415 4.65 5.1 5.65
[T=500ms] [C1:200] (C2:90] [C3:90] [C4:100] [€5:100] [C6:100] [C7:100] [C8:100]
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8.2.4.2.3 S-curve and Trapezoidal Acceleration/Deceleration

8.2.4.2.3.1 S-curve

If the Jerk input of a motion function block is non-zero, S-curve acceleration/deceleration is used. The
Acceleration input specifies the maximum acceleration/deceleration reached during changes in
velocity. The Deceleration input is unused. The Jerk input specifies the constant rate of change of
acceleration and deceleration used to cause a smooth transition to and from maximum
acceleration/deceleration.

The Small Jerk Acceleration below is a velocity plot of the acceleration of a move when Jerk is a small
value. The smaller the Jerk value, the more gradual the rate of change of acceleration/deceleration
when transitioning from one velocity to another.

% Kollmorgen Automation Suite Integrated Development Environment - test1.kms - [Oscilloscope] g
]

4F Fle Edt Tools window Help -8
EJ%H‘HIL‘M """"‘5 R o _/‘Emlsimulalor 4 & v 0 0O .‘5';..’ in oy om @F}(‘PI
Libraries g x ‘ Controller ‘
FunctionBlocks  * » | Channels
A1 1| ymimatACTYELL (Controller) [l 21
ect) 2 [ |
Gtandard 3 [ |
dvanced
bn/Fipe Network @ | |
{nIPLCnpen Channel
Control
o Current channel
3 MC_ReadActP Enabled visible [] Auto [
{3 MC_ReadactTt Armplitud /
I MC_ReadActh (3 /'
3 MC_ReadidsE el =
3 1 Rt J
3 MC_ReadParal 50
3 MC_ReadStat
£ MC_\iriteBook ;| Zero offset 0
< >
Time base o
Project Explorer B X 1
(< >] 3]
== J
T= 400 ms
Narme:
= g Svstem Time position
= @ Controller =]
1.45e-+045 <-> 1.46e+04s
= I PLC
o (F Prog Ldse+0ds <> 1.46e-+0ds
]
[¢ Suby
“§ Defi
= Iz} Motion
) Prof
@ PLCC
Cantral§
= EtherCA
I referent
< > [T=400ms] [CL:50] [c2:100] [C3:100] [C4:100]
Dictionary & X Wakch Window B X SystemTerminsl B X Information and Logs B X
%] Find and Replace Compiler Qutput | <
Contraller:P v Track Selecti r Local Controller 4‘—|
cnireter [ Track Sekection 2=t ¥ > © @ Controller:PLC:< CT Seqment = B2 byte(s) = A
N6 Name Valie e B Controller:PLC:Relocating code. .
5 Aot l ‘ ‘ A‘ fame [ Value Controller:PLC: < Code CRC=FsB85b52 - Fils CRC=
3 ~ctions Contraller:PLC:No error detected
Lo NewStructure! Controligrs —mmmmmmmmmm- PLC successful
LA NewStructure Controller: Device compile successful -----
3 < > Froject comple successful
3% PMCods 4 =
< > wiatch 1
‘ < >
Local: test1:28 Cantraller: test1:28 Running | Connected

Figure 6-11: Small Jerk Acceleration

The Large Jerk Acceleration below is a velocity plot of the acceleration of a move when Jerk s a large
value. The larger the Jerk value, the more abrupt the rate of change of acceleration/deceleration
when transitioning from one velocity to another.
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Figure 6-12: Large Jerk Acceleration
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8.2.4.2.3.2 Trapezoidal

If the Jerk input of a motion function block is zero, trapezoidal acceleration/deceleration is used. The
Acceleration input specifies the linear acceleration rate. The Deceleration input specifies the linear
deceleration rate.

The Trapezoidal Acceleration below is a velocity plot of the acceleration of a move when trapezoidal

acceleration is used (Jerk = 0).

| Controller |

Channels

1| £ vMymainACTYELL (Controller) [l
2 [ |
3 [ |
4 [ |

Current channel

Enabled visible [ ]| Auto

Amplitude
J

| 50 |

Time base
J
T=| 400 | ms

Time position

1 ———
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Figure 6-13: Trapezoidal Acceleration
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8.2.4.2.4 Selection of Acceleration and Jerk Parameters for Function Blocks
Definition

Acceleration is the first derivative of velocity, or the rate of change of velocity. The Acceleration rate
therefore specifies how quickly an axis may change its velocity.

Jerkis the second derivative of velocity, or the rate change of acceleration. The Jerk rate therefore
specifies how quickly an axis may change its acceleration. Jerk therefore controls how abrupt the axis
begins and ends the acceleration and deceleration curves.

See also Motion Profile.
Rules

The amount of time an axis takes to change its velocity from one velocity to another is a function of
both Acceleration and Jerk. The larger the values of acceleration and jerk, the more quickly an axis
will attain its programmed velocity. The following are generalizations that can be made about
acceleration, jerk and their relationships to each other.

« The higher the acceleration rate, the faster the axis will obtain programmed velocity

« The higher the jerk rate, the more responsive the axis will be to changes in command

« Excessive jerk typically, more noticeably contributes to harsh acceleration than excessive
acceleration

« Too low of ajerk value contributes to slow axis responsiveness to changing commands

« Lower jerks tend to soften the beginning and end of acceleration, while higher jerks sharpen
the beginning and end of acceleration

« Typically, Jerk > Acceleration, Acceleration > Velocity

Methods

There are several methodologies to determine proper acceleration and jerk values. These
methodologies allow you to calculate parameters given different desired profiles. Once parameters
are calculated, you can then modify them as desired to obtain the results you want. Acceleration and
Jerk values are subject to the limits of ratios as explained below.

1/3,1/3,1/3 time, given velocity and time. This allows you to calculate an appropriate acceleration and
jerk, if you would like an axis acceleration/deceleration profile to “jerk” or ramp acceleration up for
1/3 of the time, accelerate 1/3 of the time and ramp acceleration down 1/3 of the time. Time is the
desired amount of time to reach desired velocity. Note, this is the time to change velocity, not the
time to complete the move.

Acceleration = (3 * Velocity)/ (2 * time)
Jerk = 3* Acceleration / time

1/3,1/3,1/3 velocity, given velocity and time. This allows you to calculate an appropriate acceleration
and jerk, if you would like an axis acceleration/deceleration profile to “jerk” or ramp acceleration up
for 1/3 of the velocity change, accelerate 1/3 of the velocity change and ramp acceleration down 1/3
of the velocity change. Where velocity is the desired velocity change, and time is the desired amount
of time to reach the desired velocity change. Note, this is the time to change velocity, not the time to
complete the move.

Acceleration = (5 * Velocity) / (3 * time)
Jerk = (3 * Acceleration 7*2) / (2 * velocity)

Calculate Jerk, given Velocity, acceleration and time. If you already know the maximum acceleration
of the axis, and want to simply calculate aJerk given the velocity and time, you can use the following
equation. Note, this is the time to change velocity, not the time to complete the move.

I Jerk = (2 * Acceleration) / ( time - ( velocity / (2 * acceleration)))
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8.2.4.2.4.1 Limitations on Acceleration and Jerk
The ratios of Acceleration to Jerk and Velocity to Jerk are limited on most function blocks.

« The ratio of Velocity to Acceleration must be less than 20. A value of 20 suggests a time to
accelerate to velocity of approximately 20 seconds, assuming infinite jerk. As jerk is decreased,
this acceleration time would be increased.

« The ratio of Acceleration to Jerk must be less than 2. A value of 2 suggests the time to jerk to
the acceleration rate is approximately 2 seconds.

8.2.4.2.5 Profile Generator

Each servo axis has three Profile Generators which has its own queue. The three Profile Generators
are: Normal, Superimposed, and Phasing.

« Normal handles all single-axis and master-slave moves
« Superimposed handles MC_MoveSuperimp moves exclusively
« Phasing handles MC_Phasing phase shifts exclusively

The three Profile Generators allow these types of moves to execute simultaneously.
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8.2.4.2.6 AXIS_REF Structure

The PLCopen specification indicates a data structure to be used for identifying the axis at a function
block input. AXIS_REF contains two members:

Member Type Description

AXIS_NUM INT  The axis number
AXIS_ENGINE UINT Reserved. Do not modify this variable or rely on its value.

For more details on Axis Number, About Axis Name and Number

You have to create and initialize this data structure in your application.
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8.2.4.2.7 Axis Parameters

The table below is a list of Boolean parameters currently supported. These parameters are read and
written by the function blocks MC_ReadBoolPar and MC_WriteBoolPar.

Parameter ID Name R/W  Update Description
Rate Type

MC_AXIS_PARAM_IN_ 1011 AxisIn-Position Read Controller True if the axis has no active or
POSITION Only next move queued, the
command deltais 0, and the
actual position is within the in-
position bandwidth of the
command position.
False otherwise, Boolean.

MC_AXIS_PARAM_ 1013 Drive Warning Read EtherCAT Drive Warning Status. 1
DRIVE_WARNING Only Cyclic
MC_AXIS_PARAM_ 1025 Good Read EtherCAT True indicates that a good
REGIST_GOOD Registration Only Non-Cyclic registration mark was

Mark Occurred encountered. This Boolean will

be automatically reset after it
has been read. 2

MC_AXIS_PARAM_ 1026 Bad Read EtherCAT True indicates that a bad
REGIST_BAD Registration Only Non-Cyclic registration mark was
Mark Occurred encountered. This Boolean will

be automatically reset after it
has beenread. 2

MC_AXIS_PARAM_FI_ 1027 FastInput Read EtherCAT This parameter is deprecated.

OCCURRED Occurred Only Non-Cyclic The recommended
replacement is to use the
"Done" output of the MC_
TouchProbe function block to
verify if the fast input has
occurred.
Deprecated behavior: True if a
fast input occurred on either
Capture Engine 0 or Engine 1.
This Boolean will automatically
reset after it has been read. 3
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Parameter ID Name R/W  Update Description

Rate Type
MC_AXIS_PARAM_ 1033 Apply Read Controller Iffalse, MC_MoveAbsolute
APPLY_ Superimposed / does not take into account any
SUPERIMPOSED_ Distance Write added superimposed distance
DISTANCE due to MC_MoveSuperimp- The

final reported position of the
axis, which does include
superimposed distance, may
not be equal to the pgsjtion

input to MC_MoveAbsolute-
Example of False

Param 1033

False
MC MoveSuperimp
move 1 +50
MC MoveSuperimp
move 2 -35
MC MoveAbsolute

125
(superimposed
distance = 50-35 =
15)
End Position

= 140

If true, MC_MoveAbsolute
compensates for all added

superimposed distance from

MC_MoveSuperimp calls at the
time of the initial \jc

MoveAbsolute call. The final
reported position of the axis
will be equal to the position

input to MC_MoveAbsolute- If
MC_MoveSuperimp is called

during MC_MoveAbsolute:
then the final position will

include the superimposed

distance.

Example of True
Param 1033
True
MC MoveSuperimp
move 1 +50
MC MoveSuperimp
move 2 -35
MC MoveAbsolute

125
End Position
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Parameter R/W  Update Description

Rate Type

= 125

The default value for this
parameter is False.

The table below is a list of non-Boolean parameters currently supported. These parameters are read
and written by the function blocks MC_ReadParam and MC_WriteParam.

Parameter ID Name R/W Update Description
Rate Type
MC_AXIS_PARAM_ 1 Command Read Only  Controller AXis command position -
CMD POS Position includes any command
- deltas from
superimposed axes, user
units.

If a set position is in
process (due to homing
or registration, there
may be a 1 cycle delay.

MC_AXIS_PARAM_ 10  Actual Velocity ReadOnly EtherCAT Axis actual velocity, User

ACT_VEL Cyclic unit/sec

MC_AXIS_PARAM_ 11 Command Read Only  Controller Axis command velocity -

CMD_VEL Velocity includes any command
deltas from

superimposed axes,
User unit/sec

MC_AXIS_PARAM_ 1000 Phase Shift Read Only  Controller The amount of phase
PHASE_SHIFT shift applied by MC_
Phasing, in slave axis'
user units
MC_AXIS_PARAM_ 1001 Superimposed ReadOnly Controller The cumulative distance
SUPERIMPOSED_ Distance traveled via MC_
DISTANCE MoveSuperimp moves,
user units
MC_AXIS_PARAM_ 1002 Master Offset Read/ Controller Write: the amount to
MASTER_OFFSET Write increment the master

offset for an active
master/slave move, user
units.

Read: the amount of
master offset applied,

user units.
MC_AXIS_PARAM_ 1003 Slave Offset Read / Controller Write: the amount to
SLAVE_OFFSET Write increment the slave

offset for an active
master/slave move, user
units.

Read: the amount of
slave offset applied, user
units.
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Parameter ID Name R/W Update

Rate Type

Description

MC_AXIS_PARAM_
MOVE_TYPE_ACTIVE

MC_AXIS_PARAM_
MOVE_TYPE_NEXT

MC_AXIS_PARAM_
POSITION_ERROR

MC_AXIS_PARAM_
FEEDBACK_LAST

MC_AXIS_PARAM_

MC_AXIS_PARAM_
VELCOMP_FACTOR

MC_AXIS_PARAM_
VELCOMP_FILTER

MC_AXIS_PARAM_IN_
POSITION_BAND

MC_AXIS_PARAM_
DRIVE_STATUS

ROLLOVER_POSITION

1004 Active Move
Type

1005 Next Move Type

1006 Position Error

1007 Raw Feedback

1008 Rollover

1009 Velocity
Compensation

Factor

1010 Velocity
Compensation
Filter

1012 Axis In-Position
Bandwidth

1014 Drive Status

Read Only  Controller

Read Only  Controller

EtherCAT
Cyclic
EtherCAT
Cyclic

Read Only

Read Only

Read / Controller

Write

Read /
Write

Controller

Read / Controller

Write

Read/ Controller

Write

EtherCAT
Cyclic

Read Only

The active move type
(see table in Move Types)

The queued (next) move
type (see table in Move
Types)

Position error in user
units

Raw Feedback position in
user units. Keeps track
of the actual position
based on the physical
feedback device
connected to the drive
and will not be offset asa
result of calling MC_
SetPos.

The axis rollover position
in user units. If the axis is
a servo axis, this
parameter can only be
written when there are
no moves in the queue. 1

The factor used to
multiply the velocity
compensation value to
account for the number
of updates of delay in
transmission of the
feedback value from the
drive to the control. See
Velocity Compensation
Zor more information. !

The number of updates
in which to apply a
change in velocity
compensation. See
Velocity Compensation
Zor more information.

The bandwidth about the
command position to
determine the state of
the in-position flag. 2
Drive Status Word
(Similar to MLAXisStatus)

Some status bits are set
only at program startup.
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Parameter ID Name R/W Update Description
Rate Type
MC_AXIS_PARAM_UU_ 1015 User Unitto Read Only  Static The numerator of the
FB_RATIO_NUM feedback unit user-units-to-feedback-
ratio numerator units ratio (UU/FBU

Ratio). See About the
User Units to Feedback
Units Ratio below.

MC_AXIS_PARAM_ 1016 Actual Torque  ReadOnly EtherCAT The actual torque being

TORQUE_ACTUAL Cyclic delivered by the drive,
expressed in
thousandths of max
torque. See Example of
reading the current to
units of Amps.

MC_AXIS_PARAM_ 1017 Drive Address Read Only  Static Drive address value to

BUS_ADDRESS be used in EtherCAT
fieldbus functions as
drive address. Before
using in fieldbus
functions, this value
needs to be converted
to integer by using a
convert any to DINT

function. 1
MC_AXIS_PARAM_ 1018 Sensor Delay Read / Controller Compensation for
SENSOR_DELAY Write Phe/sical sensor delay for

MC_TouchProbe

(FunctionBlock),  in
microseconds. !

MC_AXIS_PARAM_ 1019 Interpolated Read Only  Controller Command position solely
INTERP_CMD_POS Command from this axis's
Position interpolator (in user

units). This value does
not include any
command deltas from
other axes that are
currently superimposed

upon it.
MC_AXIS_PARAM_ 1020 Interpolated Read Only  Controller Command velocity solely
INTERP_CMD_VEL Command from this axis's
Velocity interpolator (in user

units). This value does
not include any
command deltas from
other axes that are
currently superimposed
upon it.
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Parameter ID Name R/W Update Description
Rate Type
MC_AXIS_PARAM_ 1021 Registration Read Only  Controller The latest calculated
REGIST_COMP Compensation registration
compensation value. This
value is updated each
time a good registration
mark is encountered.
This value is in User
Units.
MC_AXIS_PARAM_ 1022 Distance Read Only  EtherCAT Distance between the
REGIST_DIST Between the Non-Cyclic last two good
Last Two Good registration marks. This
Registration value is in User Units. 2
Marks
MC_AXIS_PARAM_ 1023 Number of Read / EtherCAT Number of consecutive
REGIST_GOOD_CNT Consecutive Write Non-Cyclic good registration marks.
Good This value is incremented
Registration each time a good
Marks registration mark is
encountered and
automatically zeroed
when a bad registration
mark is encountered.
The ability to write this
parameter is provided to
allow the application to
zero thisvalue. 2
MC_AXIS_PARAM_ 1024 Number of Read / EtherCAT Number of consecutive
REGIST_BAD_CNT Consecutive Bad Write Non-Cyclic bad registration marks.
Registration This value is incremented
Marks each time a bad
registration mark is
encountered and
automatically zeroed
when a good registration
mark is encountered.
The ability to write this
parameter is provided to
allow the application to
zero this value. 2
MC_AXIS_PARAM_UU_ 1028 User Unitto Read Only  Static The denominator of the
FB_RATIO_DEN feedback unit user-units-to-feedback-
ratio units ratio (UU/FBU
denominator Ratio). See About the
User Units to Feedback
Units Ratio below.
MC_AXIS_PARAM_CM_ 1029 Coordinated Read Only  Controller Amount of motion
ACT_CMD_POS Motion Applied actually applied to the
Command PLCopen axis drive by
Position Coordinated Motion
commands.
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Parameter ID Name R/W Update Description

Rate Type

MC_AXIS_PARAM_CM_ 1030 Coordinated Read Only  Controller Amount of motion

CMD_POS Motion requested of a PLCopen
Command axis by the Coordinated
Position Motion commands.

MC_AXIS_PARAM_ 1031 "In Gear" Read/Write Controller The bandwidth about the

INGEAR_BANDWIDTH bandwidth target slave velocity in

which the slave axis will
lock onto the master axis
and the "InGear" output
will turn on for the MC_
Gearln function block;
User unit/sec (Default

value 0.1 User units/sec).
y

MC_AXIS_PARAM_ 1032 Drive Axis Read Only  Static One-based number that
DRIVE_AXIS_NUMBER Number specifies the axis on the
drive
MC_AXIS_PARAM_UU_ 1034 User unitto Read Only  Static The user units to
FB_RATIO feedback unit feedback units ratio for
ratio the axis. See About the

User Units to Feedback
Units Ratio below.

. Thisis a configuration parameter.

. There is some delay is acquiring fast input information from drives as well as calculating the
registration marks. While the information is evaluated cyclically, there may be a few cycles
between when the fast input occurs and the system records the registration marks. Please see
Tuning Controller Performance for Ether CAT Communication Latency for more details.

3. There is some delay is acquiring fast input information from drives as well as calculating the
fast input position. While the information is evaluated cyclically, there may be a few cycles
between when the fast input occurs and the system records the fast input data. Please see
Tuning Controller Performance for Ether CAT Communication Latency for more details.

4. There is some delay in acquiring the actual position values. While the information is evaluated

cyclically, there may be a few cycles between when the actual position is updated in the drive

and the system records the fast input data. Please see Tuning Controller Performance for

Ether CAT Communication Latency for more details.

N —

Update Description

Rate Type
EtherCAT Update rate depends on the EtherCAT (link to ECAT update page EtherCAT Master
Cyclic Settings Tab) and KAS application program (link to Define the PLC Cycle) update rates

EtherCAT Update rate depends on the update rate of reading the parameter through Ethercat

Non- (Link to times to read non-cyclic parameters [? does the time come from

Cyclic ECATReadSDO FB or from the MCReadParam DriveReadParam FB EtherCAT Library])
and KAS application program update rate

Controller Update rate depends on KAS application program update rate (link to Define the PLC
Cycle)

Static Values do not change after axis is created.

* TIP

About the User Units to Feedback Units Ratio
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Parameters 1015 and 1028 are set during the MC_CreatePLCAXxis function block execution. These
two parameters work together to form the User Units to Feedback Units Ratio (UU/FBU Ratio). The
drive interface units are fixed by the drive and define the drive units per revolution, which is used
to command the drive per the ratio.

For a drive where the drive interface units are set to 1048576 units per revolution, the value of the
UU-per-revolution ratio can be calculated as follows:

UU per revolution = MC_AXIS PARAM UU FB RATIO NUM * 1048576 / MC_AXIS_
PARAM UU FB RATIO DEN

Example

For adrive:
« Aratio of 360 UU /1048576 FBU will generate 360 UU per revolution of the drive motor and
a0.000343323 UU-to-FBU ratio.
o Aratioof 11379 UU /1898996404 FBU will generate 6.283185 UU per revolution of the
drive motor and a5.99211e-6 UU-to-FBU ratio.

Example of reading the current to units of Amps.

After reading the current via MC_ReadParam, the following equation converts current to amps for
a 12 amp peak drive:

MC AXIS PARAM TORQUE ACTUAL * Drive Peak Current Rating / 1000

E Metwork #1
—Inst_MC_ReadParam1———
MC_ReadParam
Enable Valid —
Aois S Axis Busy —
INT#1016 >—Parameter NunError —
ErrorlD —
Value —> AxisTorque
1
En OK —
Axis1Torque*12/1000 >IN Q > Axis1ActualCurrent

Kollmorgen | kdn.kollmorgen.com | December 2020




KAS IDE User Guide | 8 Understanding KAS

8.2.4.2.8 Axes Group Parameters

The table below is a list of Boolean parameters currently supported. These parameters are read and
written by the function blocks MC_GrpReadBoolPar and MC_GrpWriteBoolPar.

Parameter ID Name R/W Description

MC_GRP_ 1000 Ignore Read/Write Controlswhether the axes group will continue performing
PARAM_ Axis motion if one of the member axes is experiencing an
IGNORE_ EStop Estop. A value of FALSE indicates that the axes group
AXIS_ should enter an Estop state if a member axis enters the
ESTOP Estop state. A value of TRUE indicates that the axes group

should continue performing motion.
MC_GRP_ 1001 Axis Read Only This Read-only parameter will be asserted TRUE whenever

PARAM_ EStop an axis in the group is experiencing an axis Estop Error.
AXIS_ Active When there are no axis Estop Errors present on the axes in
ESTOP_ a group, this parameter will be set to FALSE.

ACTIVE

The table below is a list of non-Boolean parameters currently supported. These parameters are read
and written by the function blocks MC_GrpReadParam and MC_GrpWriteParam.

Parameter ID Name R/W Description

MC_GRP_ 2000 Command Read/Write This parameter controls how large an error will be

PARAM_ Velocity acceptable when constructing circles using circle mode

CIRCLE_ MC_CIRC_MODE_CENTER. A value of zero will default

TOLERANCE to the 1 partin 100,000 tolerance. For more
information see Precision Requirements for Circular
Move Input Parameters.
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8.2.4.2.9 Axis Positions Data

CommandPosition is the command position (without modulo and in the axis' User Units) that is sent

to the drive interface to command an axis. This position is tied to the Status output of the MC_Power
function block:

« When the Status = 1 the command position is a combination of the Normal, Superimposed and
Phasing commands

« When the Status = 0 the command position tracks the Actual Position

CoordinatedMotionCmdPos is the command position generated by the Coordinated Motion
Interpolator when interpolating coordinated motion moves.

NormalCmdPos is the command position generated by the Normal Interpolator when interpolating
a single axis move or a slave move.

PhaseCmd Pos is the command position generated by the Phasing Interpolator when interpolating a

MC_Phasing master phase shift. It is also incorporated in the generation of the NormalCmdPos when
interpolating a slave move.

SuperimposedCmdPos is the command position generated by the Superimposed Interpolator when
interpolating a MC_Superimp move

MC_MoveCircRel
MC_MoveDirAbs

MC_MoveDirRel [« Motion || coordi ionCmdPos

MC_MovelLinAbs

MC_MoveLinRel
MC_MoveAbsolute
MC_MoveRelative
MC_MoveAdditive
MC_MoveVelocity

MC_Halt [ Normal Interpolator | Select | CommandPosition
MC_CamOut

MC_GearOut

MC_Phasing

————=——{ Phasing Interpolator |—| PhaseCmdPos |

MC_Gearln

( + )| Slave Move interpolator |-
| MC_GearinPos B

MasterActualPos |-

MC_Camin
[ —— e

MC_Superimp

{ — i ‘mdPos | Key

MC, i
—— % accumulated shifts from all superimposed axes | Blue box: physical

'mk / position
— g White box: calculated

value for a position
Gray box: calculation

! Underlined: Function
| Other Axes Positions | Block input

Figure 6-14: Graphic of how PLCopen axis position data is calculated.

Actual Position is the position of the axis read from the drive interface, which is read from the
feedback device,

Group Actual Position is the set of positions of an axes group read from the axis interface,

|. Axis 1 Actual Position |—

" Axis 2 Actual Position | N .
| i— { + ) 1 Group Actual Position |

|. Axis N Actual Position }—

Figure 6-15: How Actual Position is calculated.
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8.2.4.2.10 Axis Velocity Data
The following velocity data are related to PLCopen Axis

« ActualVelocity: is the rate of change of the actual position of the axis read from the drive
interface which is read from the feedback device.

feedback device < ActualPosition(n) - ActualPosition(n-1)

> drive interface
. Command Velocity: the rate of change in command position. This velocity is tied ot the Status
output of the MC_Power function block. Since command velocity is the rate change of
command position:
« When the Status = 1 the command velocity is the rate of change of the command
position sent to the drive interface to command the axis.
« When the Status = 0 the command velocity tracks the Actual Velocity
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8.2.4.2.11 Velocity Compensation

Velocity compensation is a value that is added to the master actual position in order to predict where
the master will be when the new slave command position is sent to the slave. In other words, the
compensation is used to get rid of the delay in reading the master's feedback. This involves
prediction about where the master will be, so there is likely some small error in the prediction.

Master

Slave

Feedback

1+ cycle delay
Slave command
position

Out of sync

uhwn =

o

Ideal 1:-1 Gearing Real-world 1:-1 Gearing

The above diagrams represent a 1:-1 gearing.

« Onthe left, we have ideal gearing where the master and slave are always perfectly
synchronized. When the red tooth of the master gear is at the top, the red tooth of the slave
gear is also at the top.

« Onthe right, we have areal-world gearing example. There is a time delay in reading the
master feedback position, communicating that value to the controller, and the controller
communicating the new command position to the slave axis. This delay will cause the slave to
lag behind in its position. This is demonstrated by the slave’s read tooth being slightly out of
position.

To compensate for the delay, we want to predict where the master axis will be when the new slave
position applied to the slave. This is the purpose of the velocity compensation.

Velocity compensation is controlled by two axis parameters, Velocity Compensation Factor and
Velocity Compensation Filter, described in more detail below. Both parameters are properties of
master axes. When an axis is synchronized to a master via camming or gearing, the PLCopen motion
engine uses these two properties of the master axis to predict where the master axis will be in the
next motion cycle. The PLCopen motion engine then uses this predicted master position to calculate
the new slave position.

The Velocity Compensation Factor (Axis Parameter 1009) is the number of motion cycles to
compensate for the feedback latency. It should be set equal to the number of motion cycles between
when the feedback device acquires the position and when the motion controller processes the
position feedback. A value of 0 indicates no compensation will be applied. The larger the value of
VelocityCompensationFactor, the more prediction takes place and the more prediction error there
will be. For physical axes, the value for VelocityCompensationFactor will normally be 1 or 2. Some
feedback devices or drives may require larger values. For virtual masters, the value will usually be 0.
Virtual masters do not need compensation since their position is always known by the controller.

The Velocity Compensation Filter (Axis Parameter 1010) is a way to filter noisy feedback systems
and/or masters that may have jitter due to servo action. Numerically, the VelocityCompensationFilter
is the number of motion cycles over which a previously calculated compensation is applied. This helps
smooth noisy systems. The default value for VelocityCompensationFilter is 1, which means that no
filtering takes place; all corrections are applied in a single cycle. Larger values smooth the noise, but
can also cause the prediction of the master position to be further off by what can be characterized as
additional following error or phase delay. Balancing between the level of noise and the amount of
phase delay is application specific and is best determined by experimentation. Good values typically
lie in the range of 1 to 5.

See also: Axis Parameters.
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8.2.4.2.12 Move Types
MovelD Description Related FB

No move
Distance move , and
Position move
Velocity move
Halt move
Gear-in move
Gear-out move
Reference move
Stop move
Gear-in pos. move
0 Cam profile move
1 Cam-out move

- = O 0o NOoO U b W N - O

8.2.4.2.13 Rollover

The Rollover Position is specified in user units in the PLCopen Axis Data dialog. When this value is non-
zero, the axis' position is reset to zero when it reaches the rollover position.

For example, if the rollover position is 360 and the axis is traveling in the positive direction, the axis
position counts up until it reaches 360 where it resets to 0 and then continues counting up from
there.

If the axis is traveling in the negative direction, the axis position counts down until it reaches 0,
where it resets to 360 and then continues counting down from there.

Refer to MC_MoveAbsolute's's description for an explanation of its operation when Rollover Position
is nonzero.

When the Rollover Position is zero, rollover is not in effect and the axis position continues to count up
when traveling in the positive direction and count down when traveling in the negative direction.
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8.2.4.2.14 PLCopen Function Block ErrorID Output
These are the possible errors that could be returned at the ErrorID output of the function blocks.

ErrorID Description

0

A W N -

= O 00 N O U»n

12
13
14
15
16
17
18
19

20
21

22
23
24
25
26
27
28
29
30
31
32

no error
queue full

abort mode required

invalid axis

One of four possible scenarios:

« invalid master axis

« master axis and slave axis are the same

« master axis is currently slaved to the specified slave axis

« master axis and slave axis do not have the same update rate.

invalid parameter number
invalid move

invalid override

buffer mode required
invalid parameter data

move cannot be executed because an axis error exists, the axis is in the stopping state or
the axis is disabled.

invalid buffer mode

move was aborted due to an E-stop

move was aborted due to a controlled stop
invalid start mode or sync mode

invalid cam profile

invalid slave count

input value is out of range

cannot access time stamp or latched position data

data not available
For example, if a MC_ReadParm of FollowingError (1006) is programmed on a simulator
axis for which no following error is available, an error 19 (data not available) is returned.

Motion engine is not running

Invalid ratio of velocity to acceleration, or acceleration to jerk. See Limitations on
Acceleration and Jerk for more details.

Too many profiles - the number of selected profilesis limited to 256.
Internal Error

Object already exists

Block needs to be called between MLMotionInit and MLMotionStart
The axis is owned by another group

The axis is already present in the group

No axes are mapped to the group

Invalid name. A name cannot be an empty string

Name is already used

The number of axes is too small

The number of axes is too large
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ErrorID Description

33 Invalid update rate

34 Invalid axis group

35 Invalid kinematic parameter (position, speed, velocity, acceleration, deceleration, or jerk)

36 Invalid floating point number

37 Invalid object index

38 Invalid number of positions in array

39 Position is not a valid number

40 Invalid coordinate system

41 Axis is not initialized

42 Array is not the correct size

43 A move cannot be made while the group is in a stopping state.

44 The axes group is not in the Disabled or Standby state

45 The axes group is in the Disabled state

46 The axis is not in this axes group

47 Duplicate points specified

48 Invalid radius specified

49 Colinear points were specified for the border points of a circle

50 Cannot construct a circle with specified parameters

51 Invalid circle mode

52 Invalid path choice for circular move

53 Invalid transition mode

54 The axis group does not have exactly two axes. As an example, transitions are only allowed
on groups with two axes.

55 Invalid engine type for axis

56 An axis or its associated drive is in an error state.

57 Cannot execute function because both queues are not empty.

58 Lines are parallel

59 Not enough room for transitions

60 Abort mode not allowed for Circular Absolute moves

61 Invalid transition parameters

62 Transition not allowed with Abort Move.

63 The axes group is not in the Standby state.

64 The maximum number of axes has been created.

65 The axis is not powered on.

66 Error in datareported from drive.

67 The axes group is not in the ErrorStop state.

68 The axes group is still in Error State.

69 The axes group is not in Standby or ErrorStop state.

70 The fast input is in use.

71 Set position is in progress.

72 Invalid data point count.

73 Position Axis and Trigger Axis cannot be different for position mode trigger
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75
76

77
78
79
80
81
82
83
100
101
102
103
104
106
107
108
109
110
111
112
113
200
201
202

203

204
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ErrorID Description

Invalid Fast Input trigger mode
Cannot simultaneously perform motion from different motion engines.

Cannot call this function block twice in the same cycle with the same value for execute
input. This error may arise from two scenarios:

« User application code was written in a way that the function block was called more than
once in the same cycle

« PLCprogramis being overloaded causing the application to think the function block is
called more than once in the same cycle

An axis is in a controlled stop error state.

Invalid kinematic transform type specified.

Invalid kinematic transform parameter specified.

Axes group has no ACS to MCS transform specified.

The maximum number of transforms has been created.

Invalid transition between coordinate systems.

Invalid enabled physical axes count.

The 'Cam_Data' array is not large enough to hold the specified number of elements
Invalid master or slave scale. The scale cannot be less than zero

Element master or slave position is outside the range defined by 'Cam_Props'

A segment type was specified that is not supported by the value of the 'Options' argument
Master position of an element is too close to the master position of a previous element
Invalid profile ID

'CamDataCount' argument exceeds maximum array size of 20000 data points

Profile is currently is use

Attempting to build a profile already containing elements

Unable to allocate cam table

Too few cam elements specified

Cam elements are not sorted

Average segment velocity outside of range defined by start and end element velocities
First element's 'MasterIn' value not equal to zero

Last element's 'MasterIn' value does not equal value of 'InputScale'

Cannot modify the first element in the cam element table. 'SlaveOut' value is outside the
output range specified by 'Cam_Props'.

Cannot modify the last element in the cam element table. 'SlaveOut' value is outside the
output range specified by 'Cam_Props'.

Unknown cam error.
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8.2.4.3 PLCopen Function Blocks - General Rules
The general rules for PLCopen are:

« Input parameters

« Missing input parameters

« Output Exclusivity

« Output Status

« Sign Rules

« Error Handling Behavior

« Behavior of Done Output

« Behavior of CommandAborted Output
« Behavior of Busy Output

« Inputs Exceed Application Limits
« Output 'Active’

8.2.4.3.1 Input parameters

Unless specified otherwise in the function block's description, the input parameters are read with the
rising edge of the Execute input.

The input parameters can be as follows:

« Function Blocks with Execute

These FBs will initiate execution on the rising edge of 'Execute’. Execution will continue until
completion independent of the 'Execute’ value (or values) following initiation. Once execution
is complete, the function block can be rearmed or reengaged by introducing another rising
edge of 'Execute’.

NOTE

Dual-Core limitation: Consecutive calls to the function block with repeating 'Execute’ values
within the same cycle will return an error code 76.

« Function Blocks with Enable
These FBs will continuously be executed every PLC cycle, as long as the Enable remains high.
« Function withEn
This is very similar to ENABLE on Function blocks. But, as already explained in Difference
between Functions and Function Blocks, functions are expected to complete in one cycle.
8.2.4.3.2 Missing input parameters

If any input parameter of a function block is missing (open), the compiler generates an error.

8.2.4.3.3 Output Exclusivity

If the Execute input of a function block is set TRUE, either the Busy, Done, Error, or
CommandAborted outputs must also be set TRUE. These outputs are mutually exclusive, meaning
that a function block may have only one of them set TRUE at any time.

NOTE

The output functionality of the MC_GearOut function block is an exception to this exclusivity rule.
The MC_GearOut is done when the slave axis is disengaged from the master axis. Unlike most other
motion function blocks, once done, the MC_GearOut will remain busy and active until it is aborted
by a different motion function block. The MC_GearOut function block represents an exception to
the exclusivity rule as the Done and Active outputs may be true at the same time.

8.2.4.3.4 Output Status

The Done, Error, ErrorID and CommandAborted outputs are reset with the next rising edge of
Execute.
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If an instance of a function block receives a new Execute before it finishes (as a series of commands
on the same instance), the function block does not return any feedback, like Done or
CommandAborted, for the previous action.

8.2.4.3.5 Sign Rules

Velocity, Acceleration, Deceleration and Jerk are always positive values. Position and Distance can
be positive or negative.

8.2.4.3.6 Error Handling Behavior

Two outputs deal with errors that can occur while executing a function block. These outputs are
defined as follows:

« Error: the rising edge of Error informs you that an error occurred during the execution of the
function block
o ErrorID: Error number.

Done, InVelocity, InGear, and InSync mean successful completion so these signals are logically
exclusive to Error.
Instance errors do not always result in an axis error. Some bring the axis to Standstill(.

8.2.4.3.7 Behavior of Done Output

The Done output (as well as InGear, InSync) is set when the commanded action has been completed
successfully.

With multiple function blocks working on the same axis in a sequence, the following applies: when
one movement on an axis is interrupted with another movement on the same axis without having
reached the final goal, Done of the first function block is not set.

When a motion command is executed, there are three possible outcomes:

1. It completes successfully. At that time, the Done output goes high.
Itis aborted prior to completing by a subsequent motion command. At that time, the
CommandAborted output goes high.

3. Itencountersan error prior to completing or an invalid input is specified. At that time, the
Error output goes high.

These outputs stays in this state until that motion function block is executed again. At that time, the
Done, CommandAborted and Error outputs goes low; and the Busy output goes high, provided all
the inputs are valid.

8.2.4.3.8 Behavior of CommandAborted Output

CommandAborted is set when a commanded motion is interrupted by another motion command.
The reset-behavior of CommandAborted is like that of Done. When CommandAborted occurs, the
other output signals such as InVelocity are reset.

8.2.4.3.9 Behavior of Busy Output

The Busy output indicates that the function block is still working, with new output values to be
expected.

Busy is SET at the rising edge of Execute and RESET when one of the outputs Done, Aborted or Error
is set. It is recommended that this function block is kept in the active loop of the application program
for at least as long as Busy is True, because the outputs can still change.

For one axis, several function blocks can be busy, but only one can be active at a time. Exceptions are
MC_SuperImposed and MC_Phasing, where more than one function block related to one axis can be
active.

8.2.4.3.10 Inputs Exceed Application Limits

If a function block is commanded with parameters which result in a violation of application limits, the
instance of the function block generates an error.
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8.2.4.3.11 Output'Active'

The Active output is set at the moment the function block takes control of the motion of the
respective axis.

8.2.4.3.11.1 Coordinated Motion

Use the following table to determine the state of the Busy and Active outputs when transitioning
from one move to the next.

Function Block Output First Move Second Move
Busy False True
Active False False
Done True! False

8.2.4.3.12 List of Input Parameters
The input parameters are listed as follows:

« Function Blocks with Execute
« Function Blocks with Enable
« Function with En

8.2.4.3.12.1 List of PLCopen function blocks with Execute

These FBs will initiate execution on the rising edge of 'Execute'. Execution will continue until
completion independent of the 'Execute' value (or values) following initiation. Once execution is
complete, the function block can be rearmed or reengaged by introducing another rising edge of
'Execute’.

NOTE

Dual-Core limitation: Consecutive calls to the function block with repeating 'Execute’ values within
the same cycle will return an error code 76.

Function Block Description

MC_MoveAbsolute A positive transition of this input requests to queue the move
MC_MoveRelative

MC_MoveAdditive
MC_MoveSuperimp
MC_MoveVelocity
MC_Halt

MC_CamIn
MC_CamOut
MC_Gearln
MC_GearOut
MC_GearInPos

MC_Phasing A positive transition of this input requests to queue the phase shift move
MC_SyncSlaves A positive transition of this input causes this function block to execute
MC_TouchProbe

MC_AbortTrigger

MC_SetPosition

MC_WriteBoolPar A positive transition of this input writes the specified parameter
MC_WriteParam

1This output will be false if the move is interrupted by a MC_GrpHalt, MC_GrpStop, or if the second move's buffer mode is
"Aborting".
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Function Block Description

MC_Reference A positive transition of this input requests to queue the reference move
and arm the reference trigger event(s)

MC_CamTblSelect A positive transition of this input reads and initializes the specified profile

MC_Stop A positive transition of this input initiates a stop move. While this input is
held high, no other move can be queued for this axis

8.2.4.3.12.2 List of PLCopen function blocks with Enable
These FBs will continuously be executed every PLC cycle, as long as the Enable remains high.

Function Block Description

MC_ReadBoolPar When this input is high, the specified parameter is read

MC_ReadParam

MC_SetOverride When this input is high, the override factors is written

MC_ReadActPos

MC_ReadActVel When this input is high, the axis's actual velocity is returned

MC_ReadAxisErr When this input is high, the axis's error status is returned

MC_ReadStatus When this input is high, the function block outputs is updated

MC_Power If this input is high and the drive is currently disabled, this function block
requests to close the servo loop and enable the drive. If this input is low
and the drive is currently enabled, this function block requests to open
the servo loop and disable the drive

8.2.4.3.12.3 List of PLCopen functions with input parameter En

This is very similar to ENABLE on Function blocks. But, as already explained in Difference between
Functions and Function Blocks, functions are expected to complete in one cycle.

Function Description

MC_CreatePLCAxisMC_  When this input is high, a PLCopen axis is created

CreatePLCAXxis

MC_InitAxis When this input is high, the specified axis is initialized

MC_EStop When this input is high, an E-stop is generated for the specified axis

MC_ResetError When this input is high, the specified axis's errorsis reset

MC_AddSuperAxis When this input is high, the specified axis is added to the superimposed
axis list of the receiving axis.

MC_RemSuperAxis When this input is high, the specified axis is removed from the
superimposed axis list for the specified receiving axis.
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8.2.4.4 PLCopen State Machine

The following diagram normatively defines according to PLCopen the behavior of the axis at a high-
level when multiple motion control function blocks are "simultaneously" activated. This combination of
motion profiles is useful in building a more complicated profile or in handling exceptions within a
program. In real implementations there can be additional states defined at a lower level.

The basic rule is that motion commands are always taken sequentially, even if the PLC has the
capability of real parallel processing. These commands act on the state diagram of the axis.

The axis is always in one of the defined states (see diagram below). A change of state is reflected
immediately when issuing the corresponding motion command (please note that the response time
of 'immediately' is system dependent).

There are seven states defined:

Stand Still

Homing

Discrete Motion
Continuous Motion
Synchronized Motion
Stopping

Error Stop

Nouhswn=
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MC_Gearln{Slave)
MC_Camin{Slave)
MC_Phasing(Slave)
MC_MoveSupserimposed(Slave)

MC_Gearin{Slave)

Synchronized MC_Camin{Slave)
Motion

MC_Movelelocity
MC_GearOut

MC_Stop MC_CamOut
MC_VelocityProfile
MC_AccelerationProfile

MC_Gearln{Slave)
MC_CaminiSlave),

MC_MoveAbsolute
MC_Move Relative

—e MC_GearlniSlaye)
MC_FositionPrafile MC_Camin(Siavk

MC_Halt
MC_MoveAbsolute
MC_MoveRelative
MC_MoveSuperimposed
MC_MoveAdditive
MC_PositionProfile

MC_Move Velocity, MC_VelocityProfile o -
Discrete Motion MC_AccelerationProfile - Continuous
Motion

MC_MoveSuperimposad
MC_MoveAbsolute; MC_Move Relative; MC_Movelelocity

MC_MoveAdditive; MC_PosifionProfile MC_VelacityProfile
MC_AccelerationProfile

MC_Move MC_Stop

-AJ)soI_uEe Noted MC_Stop
-Relative

-Additive

-Superimposed Error

MC_PositionProfile

Ermor

MC_Move Velocity
MC_VelacityProfile
MC_AccelerationProfile

/‘ Note1
ﬂ | / MC_Stop

ErrorStop

Note 4
/ MC_Resst
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MC_Stop /

MNote 2
StandStill ‘A { l
andat A Disabled

Figure 6-16: Motion State Machine (PLCopen)

NOTE

Note 1: In this state ErrorStop or Stopping, all function blocks can be called, although they are not
executed, except MC_Reset and Error which generate the transition to StandStill or ErrorStop
respectively

Note 2:MC_Power FB is called with Enable=TRUE and there is an error in the Axis

Note 3: MC_Power FB is called with Enable=TRUE and there is no error in the Axis

Note 4: MC_Stop.Done and not MC_Stop.Execute

MC_Home

A normal procedure would start in StandStill. In this state the power can be switched on per axis (via
the command MC_Power). Also, you can access the Homing state (via the issue of the command
Home per axis), which after normal completion returns to StandStill. From here you can transfer an
axis to either Discrete Motion or Continuous Motion. Via the Stopping state you can return to
StandStill. ErrorStop is a state to which the axis transfers in case of error. Via a (manual) Reset
command, you can return to StandStill, from which the machine can be moved to an operational

state again.
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Please note that the States define the functionality of the function blocks.
Function Blocks which are not listed in the State Diagram do not affect the state of the axis, meaning
that, whenever they are called, the state does not change. They are:

« MC_ReadStatus

o MC_ReadAxisErr

« MC_ReadParameter

« MC_ReadBoolParameter
o MC_WriteParameter

« MC_WriteBoolParameter
« MC_ReadActualPosition
« MC_CamTableSelect

State Disabled

The Disabled state describes the initial state of the axis. In this state, the movement of the axis is not
influenced by the FBs. The axis feedback is operational.

If the MC_PowerFB is called with Enable=TRUE while being in Disabled, this either leads to Standstill
if there is no error inside the axis, or to ErrorStop if an error exists.

Calling MC_Power with Enable=FALSE in any state, the axis goes to the state Disabled, either directly
or via any other state. If a motion generating function block controls an axis while the MC_Power FB
with Enable=FALSE is called, the motion generating function block is aborted (CommandAborted).

Disable means power off without error.
State ErrorStop

The intention of the ErrorStop state is that the axis goes to a stop, if possible. No further FBs are
accepted until areset has been done from the ErrorStop state. The transition Error refersto errors
from the axis and axis control, and not from the function block instances. These axis' errors can also
be reflected in the output of the function blocks "FB instances errors".

Issuing MC_Home in any other state than Standstill goes to ErrorStop, even if MC_Home is issued
from the Homing state itself.

ErrorStop is valid as highest priority and applicable in case of an error. The axis can have either power
enabled or disabled, and can be changed via MC_Power. However, as long as the error is pending the
state remains ErrorStop.

From StandsStill to Stopping

Calling the FB MC_Stop in state StandStill changes the state to Stopping and back to Standstill when
“Execute = FALSE". The state Stopping is kept as long as the input “Execute” is true. The “Done”
output is set when the stop ramp is finished.

Standstill is power on without an error.
State machine for multi-axes motion control

The diagram is focused on a single-axis. The multi-axes function blocks (e.g. MC_CamIn, MC_GearIn
or MC_Phasing) can be looked at, from a state diagram point of view, as multiple single-axes all in
specific states. For instance, the CAM-master can be in the state Continuous Motion. The
corresponding slave is in the state Synchronized Motion. Connecting a slave axis to a master axis
has no influence on the master axis.

8.2.4.5 Programming a Dual Core Controller

A dual-core controller operates slightly differently in order to take advantage of the extra
performance provided by a multiple-core CPU. Consequently, there are some differencesin
programming a dual-core controller from programming a single-core controller. This page lists those
differences.

8.2.4.5.1 Cached Data
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A dual-core controller gains most of its performance by running PLC code and motion code at the
same time. In order to avoid race conditions, function blocks that read motion data will report the
data that the motion code used or calculated during the last cycle.

List of function blocks that return cached data:

MC_AddSuperAxis
MC_ClearFaults
MC_EStop
MC_GrpReadBoolPar
MC_GrpReadParam
MC_GrpReadStatus
MC_ReadActPos
MC_ReadActVel
MC_GrpReadCmdPos
MC_GrpReadCmdVel
MC_GrpReadActAcc
MC_GrpReadActPos
MC_GrpReadActVel
MC_GrpReadError
MC_GrpWriteBoolPar
MC_GrpWriteParam
MC_MoveContVel
MC_Power
MC_ReadAxisErr
MC_ReadBoolPar
MC_ReadParam
MC_ReadStatus
MC_RemSuperAxis
MC_ResetError
MC_SetPos
MC_StopRegist
MC_WriteParam
MLAXxisAddTq
MLAxisCmdPos
MLAXxisFBackPos
MLAXxisGenEN
MLAXxisGenlIsRdy
MLAXxisGenPos
MLAXxisPipePos
MLAXxisReadActPos
MLAxisReadGenStatus
MLAXxisReadTq
MLAXxisReadVel
MLAXxisReAlgnRdy
MLAXxisStatus
MLAXxisStop
MLAXxisTimeStamp
MLBIkIsReady
MLBIkReadOutVal
MLCompCheck
MLIntWriteOutVal
MLMotionStatus
MLPhaReadActPhase
MLPmpStatus
MLSyncWriteDeltaS
MLTrigClearFlag
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o MLTrigIsTrigged
« MLTrigReadPos
o MLTrigReadTime

8.2.4.5.2 Calling Function Blocks Multiple Times in the Same Cycle

A given function block can usually be called multiple times without causing problems when using a
single-core controller. For example, it is possible to call MC_MoveVelocity multiple times to start
velocity moves on multiple axes. You would need to set the Execute input to False between every
call to start a new velocity move. In doing so, you lose the ability to monitor the status of the velocity
moves because you changed the axis parameter for each call, but if you were not concerned with
monitoring the status of the velocity moves, you could call MC_MoveVelocity any number of timesin a
given cycle.

Function blocks that start a motion-related action need to avoid race conditions when using a dual-
core controller. To do so the function blocks have to save argument data so that calculations and
error detection can be determined during the next controller cycle. There are two consequences to
this:

« With the possible exception of the MulticoreFbExecuteDuplicateValueInCycle error (error 76),
the Error and ErrorID outputs will report no error on the first cycle. The Error and ErrorID
outputs will report their status on the next VM cycle.

« The function block cannot be called with the same Execute state twice in a single VM cycle. If a
function block is called with the same Execute state twice in a single VM cycle, a
MulticoreFbExecuteDuplicateValueInCycle error (error 76) will be returned immediately.

List of function blocks that start motion-related actions:

o MC_AbortTrigger
o MC_AddAXxisToGrp
« MC_AxisSetDefaults
e MC _Camiln

o MC_CamOut

« MC_CamResumePos
« MC_CamStartPos
e MC Gearln

e MC_GearInPos

e MC _GearOut

o MC_GrpDisable

o MC_GrpEnable

o MC_GrpHalt

o MC_GrpReset

o MC_GrpSetPos

o MC_GrpStop

« MC Halt

o MC_MachRegist

o MC_MarkRegist

« MC_MoveAbsolute
« MC_MoveAdditive
« MC_MoveCircular
« MC_MoveContVel
« MC_MoveDirect

« MC _Movelinear

« MC_MoveRelative
« MC_MoveSuperimp
o MC_MoveVelocity
« MC_Phasing

« MC_Reference
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MC_RemAxisFromGrp
MC_SetPos

MC_Stop
MC_SyncSlaves
MC_TouchProbe
MC_UngroupAllAxes
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8.3 EtherCAT Motion Bus Concepts

To exchange data between the controller (master) and the devices (slaves), the KAS Runtime relies on
the EtherCAT motion bus. This communication can be done in two modes: cyclic and non-cyclic
(mailbox).

In cyclic mode, a single frame containing the data of all slaves (input and output) travels along all
slaves and goes back to the master. Data is read and/or written "on the fly" by each slave.

Slave device input and output data definitions:

« Outputs are written by the master and read by the slave device
« Inputswritten by the slave device and read by the master

EtherCATProcessImage

This cyclic frame is called the EtherCAT Process Image. It contains the Process Data, which is defined
during network initialization.

The cyclic data is grouped in predefined blocks called Process Data Objects or PDO.

NOTE

PDOs contain real-time cyclic data which is deterministic. Non-cyclic data is not deterministic and is
defined by Service Data Objects (SDO).

References

» EtherCAT Specification V1.0 - refer to http://www.ethercat.org (in Member Area - Downloads)
« Buttner, H.; Janssen, D.; Rostan, M. (2003), EtherCAT - the Ethernet fieldbus, (PDF), PC Control
Magazine 3: 14-19

—
EtherCAT.

Technology Group

8.3.1 Functional Principle

Typical automation networks are characterized by short data-length per node, typically less than the
minimum payload of an Ethernet frame. Using one frame per node per cycle leads to low bandwidth
utilization and thus to poor overall network performance. EtherCAT therefore takes a different
approach, called "processing on the fly" (for more details, refer to EtherCAT Implementation).

With EtherCAT, the Ethernet packet or frame is no longer received, and then interpreted and copied
as process data at every node. Instead, the EtherCAT slave devices read the data addressed to them
while the telegram passes through the device. Similarly, input data is inserted while the telegram
passes through. The frames are only delayed by a fraction of a microsecond in each node, and many
nodes - typically the entire network - can be addressed with just one frame.

8.3.2 EtherCAT Features
Summary

EtherCAT is characterized by outstanding performance, very simple wiring, and openness to other
protocols. EtherCAT sets new standards where conventional fieldbus systems reach their limits: 1000
[/0sin 30 ps, optionally twisted-pair cable or optical fiber and, thanks to Ethernet and Internet
technologies, optimum vertical integration. With EtherCAT, the costly Ethernet star topology can be
replaced with a simple line structure - no expensive infrastructure components are required.
Optionally, EtherCAT can also be wired in the classic way using switches, to integrate other Ethernet
devices. Where other real-time Ethernet approaches require special connections in the controller,
for EtherCAT, very cost-effective standard Ethernet cards suffice.
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EtherCAT is versatile: Master to Slave, Slave to Slave and Master to Master Communication is
supported (see figure below). Safety over EtherCAT is available. Ether CAT makes Ethernet down to
the I/0 level technically feasible and economically sensible. Outstanding features of this network
include full Ethernet compatibility, Internet technologies (even in simple devices), maximum
utilization of the large bandwidth offered by Ethernet, and outstanding real-time characteristics at
low costs.

.
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Figure 6-17: Versatile Network Architecture

8.3.2.1 Protocol

The EtherCAT protocol is optimized for process data and is transported directly within the standard
IEEE 802.3 Ethernet frame using Ethertype 0x88a4. It can consist of several sub-datagrams, each
serving a particular memory area of the logical process images, that can be up to 4 gigabytes in size.
The data sequence is independent of the physical order of the nodes in the network, and addressing
can be in any order. Broadcast, multicast and communication between slaves is possible and must be
done by the master device. If IP routing is required, the EtherCAT protocol can be inserted into
UDP/IP datagrams. This also enables any control with Ethernet protocol stack to address Ether CAT
systems.
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Figure 6-18: Process Datais Inserted in Telegrams

KAS supports CANopen over EtherCAT (CoE). It enables the advantages of EtherCAT in terms of
transfer characteristics to be combined with proven, profile-specific drive functions.

KAS also uses File Access over EtherCAT (FoE) protocols to provide options for efficiently
exchanging firmware via the bus (see Several Device Profiles and Protocols can coexist).

8.3.2.2 Topology

Using full-duplex Ethernet physical layers, the EtherCAT slave controllers close an open port
automatically and return the Ethernet frame if no downstream device is detected. Slave devices can
have several ports. Using these features, EtherCAT can support almost any physical topology, such as
line, tree or star. The bus or line structure known from the fieldbuses thus also becomes available for
Ethernet.

The combination of line and branches or stubs is also possible: any Ether CAT device with three or
more ports can act as a junction, and no additional switches are required. The classic switch-based
Ethernet star topology can be used either with switches configured to forward traffic directly
between ports, or with special slave devices: the switches are then located between the network
master and the slave devices.

The special slave device assembly (remember standard slave devices don't have a MAC address)
attached to one switch port together forms an EtherCAT segment, which is either addressed via its
MAC address or via port-based VLANSs. Since the 100BASE-TX Ethernet physical layer is used, the
distance between any two nodes can be up to 100 m (300 ft). Up to 65535 devices can be connected
per segment. If an EtherCAT network is wired in ring configuration (requiring two ports on the
master device), it can provide cable redundancy.
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Figure 6-19: Flexible Topology: Line, Tree or Star

KAS controllers support line, tree, and star topologies. As the KAScontrollers (PCMM and AKD
PDMM) have a singe EtherCAT port, ring topologies and cable redundancy is not supported.

8.3.2.3 Distributed Clock (Synchronization)

A distributed clock is an EtherCAT feature that allows synchronization, with a reference clock, of all
EtherCAT slaves and the master. This solves problems related to clock-shifting between the master
and the devices.

This mechanism also leads to very low jitter of significantly less than 1 ps. Even if the communication
cycle jitters, it is still compliant with the IEEE 1588 Precision Time Protocol standard.

Therefore, EtherCAT does not require special hardware in the master device and can be
implemented in software on any standard Ethernet MAC, even without a dedicated communication
coprocessor.

The typical process of establishing a distributed clock is initiated by the master by sending a broadcast
to all slaves at a specific address. On reception of this message, all slaves latch the value of their
internal clock twice, once when the message is received and once when it returns (remember
EtherCAT has a ring topology). The master can then read all latched values and calculate the delay for
each slave. This process can be repeated as many times as required to reduce jitter and to average
out values. Total delays are calculated for each slave depending on their position in the slave-ring and
are uploaded to an offset register. Finally the master issues a broadcast read-write on the system
clock, which makes the first slave the reference clock and forcing all other slaves to set their internal
clock appropriately with the now known offset.

To keep the clocks synchronized after initialization, the master or slave must regularly send out the
broadcast again to counter any effects of speed difference between the internal clocks of each slave.
Each slave has to adjust the speed of their internal clock or implement an internal correction
mechanism whenever they have to adjust.

The system clock is specified as a 32-bit counter with a base unit of 1 ns starting at January 1st 2000,
0:00.

Simultanecusness:
~15 M5

Jitter: ~ /- 20 ns

@R 2.00V Ch2  2.00V - ‘H20.0ns A Chl \ 1.40 V]

T "iD.ﬂﬂl]l]B 5

Figure 6-20: Synchronicity and Simultaneousness

Scope view of two distributed devices with 300 nodes and 120 m of cable between them.

8.3.2.4 Performance
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Short cycle times can be achieved because the host microprocessors in the slave devices are not
involved in the processing of the Ethernet packets to transfer the process images. All process data
communication is handled by the slave controller hardware. Combined with these features, this
makes EtherCAT a high-performance distributed I/O system: Process data exchange with 1000
distributed digital I/0 takes about 30 ps, which is typical for a transfer of 125 byte over 100Mb/s
Ethernet. Data for and from 100 servo axes can be updated with up to 10 kHz. Typical network
update rates are 1-30 kHz, but EtherCAT can be used with slower cycle times, too, if the DMA load is
too high on your PC.

Process Data Update Time
256 distributed digital 1/0 11 gs = 0,01 ms
1oo0 distributed digital 1/0 30 ps

200 analog I/O 16 bit) gops <+ 20 kHz
100 Servo Axis, with B Bytes 100 ps

input and ocutput data each

1 Fieldbus Master-Gateway 150 Ps

(1486 Bytes Input and

1486 Bytes Output Data)

Table 6-4: EtherCAT Performance Overview

The communication with 100 servo axes is also extremely fast: every 100ps, all axes are provided
with command values and control data and report their actual position and status. The Distributed
Clocks technique enables the axes to be synchronized with a deviation of significantly less than 1
microsecond. And even at this pace, there is more than sufficient bandwidth for asynchronous
communications such as TCP/IP, parameter download or diagnostic data upload.

8.3.2.5 Safety over EtherCAT

The protocol enhancement called Safety over EtherCAT (FSoE) enables safety-related communication
and control communication on the same network. The safety protocol is based on the application
layer of EtherCAT, with no influence on the lower layers. It is certified according to IEC 61508 and
meets the requirements of Safety Integrity Level (SIL) 3.

Device 1 Device 2

Safety Safety

application application

Safety over Safety aver Safety

EtherCAT EtherCAT Qwer

protocol protocol EtherCAT
EtherCAT
DLL and AL

EtherCAT telegram ‘

Figure 6-21: Safety over EtherCAT Software Architecture
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8.3.2.6 Gateways

Gateway devices are available for the integration of existing fieldbus components (e.g., CANopen,
DeviceNet) into Ether CAT networks. Also, other Ethernet protocols can be used in conjunction with
EtherCAT: the Ethernet frames are tunneled via the EtherCAT protocol, which is the standard
approach for Internet applications. The EtherCAT network is fully transparent for the Ethernet
device, and the real-time characteristics are not impaired, since the master dictates exactly when the
tunneled transfers are to occur and how much of the 100Mb/s media the tunneled protocols can use.
Therefore, all Internet technologies can also be used in the Ether CAT environment.

o ﬂgw@ ...........

D&ricm

Figure 6-22: Fieldbus Gateway

8.3.2.7 Device profiles

The device profiles describe the application parameters and the functional behavior of the devices,
including the device class-specific state machines. For many device classes, fieldbus technology
already offers reliable device profiles, such as for I/0 devices or drives. Users are familiar with these
profiles and the associated parameters and tools. Therefore, no Ether CAT-specific device profiles
have been developed for these device classes. Instead, simple interfaces for existing device profiles
are offered. This greatly assists users and device manufacturers alike during the change from
existing fieldbuses to EtherCAT.

CANopen over EtherCAT (CoE)

CANopen device and application profiles are available for a wide range of device classes and
applications, ranging from I/O components, drives, encoders, proportional valves and hydraulic
controllers to application profiles for plastic or textile machinery. EtherCAT can provide the same
communication mechanisms as the familiar CANopen mechanisms: object dictionary, PDO (process
data objects) and SDO (service data objects), and even the network management is comparable.
EtherCAT can thus be implemented with minimum effort on devices equipped with CANopen.
Large parts of the CANopen firmware can be re-used. Objects can optionally be expanded in order
to account for the larger bandwidth offered by EtherCAT.
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Figure 6-23: Several Device Profiles and Protocols can coexist

8.3.2.8 File Access over EtherCAT (FoE)

This very simple protocol, similar to TFTP, enables access to any data structure in the device.
Therefore, standardized firmware upload to devices is possible, regardless of whether or not they
support TCP/IP.

8.3.3 EtherCAT Implementation

The EtherCAT Technology was developed with very low cost devices in mind, like I/0 terminals,
sensors, and embedded controllers. EtherCAT only uses standard Ethernet frames according to
IEEE 802.3. These frames are sent by the master device, and the slave devices extract and/or insert
data on the fly. Thus EtherCAT uses standard Ethernet MACs, where they really make sense: in the
master device. EtherCAT slave controllers are also used where such dedicated chips really make
sense: in the slave device, where they handle the process data protocol in hardware and provide
maximum real-time performance regardless of the local processing power or software quality.

8.3.3.1 Master Configuration

EtherCAT communicates a maximum of 1486 bytes of distributed process data with just one Ethernet
frame. Therefore, unlike other solutions where the master device in each network cycle has to
process, send and receive frames for each node, EtherCAT systems typically only need one or two
frames per cycle for the entire communication with all nodes, so EtherCAT masters do not require a
dedicated communication processor. The master functionality puts hardly any load on the host CPU,
which can handle this task easily while processing the application program: so EtherCAT can be
implemented without special or expensive active plug-in cards, just by using a passive NIC card or the
on-board Ethernet MAC. Implementation of an EtherCAT master is very easy, particularly for small
and medium-sized control systems and for clearly defined applications.

For example, a PLC with a single process image: if it does not exceed the 1486 bytes, cyclic sending of
asingle Ethernet frame with the cycle time of the PLC is sufficient (as shown in Master-
Implementation with one Process Image). Because the header does not change at run-time, the only
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thing required is that a constant header be added to the process image and that the result be
transferred to the Ethernet controller.

The process image is already sorted, since with Ether CAT mapping does not occur in the master, but
in the slaves - the peripheral devices insert their data at the respective points in the passing frame.
This further unburdens the host CPU. It was found that an EtherCAT master entirely implemented in
software on the host CPU uses less of its processing power than much slower fieldbus systems
implemented with active plug-in cards; servicing the DPRAM of the active card alone puts more load
on the host.

System configuration tools provide the network and device parameters (including the corresponding
boot-up sequence) in a standardized XML format.

Ethernet Header ECAT | EtherCAT Datagram Ethernet
DA [SA Type |Frame |EderCAT| Data ICTR|Pad.  |FCS
HDR |HDR
® 6 @ @ (0 (0...1486) @)f0...32) (4
constant Header completely sorted Working Padding Bytes
(mapped) process data Counter: and CRC
constant generated by
thernet
Controller (MAC)

Figure 6-24: Master-Implementation with one Process Image

Control Task

System
Device Description * Configuration Tool ™ process Image |
ML) Description (XML)
HOR  Process Data
Network
Description incl.
Boot-Up (XML}
EtherCAT Master
Standard Ethernet MAC

Figure 6-25: Structure of EtherCAT Master Implementation

8.3.3.1.1 ESIl and ENI Files

The EtherCAT master uses the information from the ENI file to initialize and configure the EtherCAT
network. The ESI files are provided by the vendor for each device. They contain information about
the device functionality and its settings. The ESI files are used by the KASIDE to generate the ENI file.
The KAS controller’s Ether CAT master uses the ENI file for network initialization and configuration.
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* xml \ * xml | *.xml |
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Figure 6-26: EtherCAT Network Architecture1

1 {i‘ Net Interface E]

ENI File A network configuration file in XML format, the ENI file describes the network topology,
the initialization commands for each device, and commands which have to be sent

cyclically. The ENI file is provided to the master, which sends commands according to this
file.

The KAS IDE creates the ENI file after a network discovery, which can be exported or
imported. A scan and compile should be redone, if the network changes, in order to
regenerate the ENI file.

ESI File A device descriptionin XML format. This is a fixed file provided by the supplier of a given
EtherCAT device. The ESI file contains information about the device's functionality and
settings.

EtherCAT device vendors must provide an ESI file, which is used by the kaS IDE to compile

the network information (e.g. process data structures, initialization commands) and create
the ENI file.

NOTE

KAS uses EtherCAT Network Information (ENI) schema version 1.3 (May 20, 2009). For more
details, see the ETG.2100 specification at www.ethercat.org.

8.3.3.2 Slave Configuration

A cost-effective EtherCAT slave controller (ESC) is used in the slave devices. With EtherCAT the slave
does not need a microcontroller at all. Simple devices that get by with an 170 interface can be
implemented only with the ESC and the RJ45 connector. The process data interface (PDI) to the slave
application is a 32-bit I/0 interface. This slave without configurable parameters needs no software or
mailbox protocol. The EtherCAT State Machine is handled in the ESC. The boot-up information for the
ESC comes out of the EEPROM that also supports the identity information of the slave. More complex
slaves that are configurable have a host CPU on board. This CPU is connected to the ESC with an 8-bit
or 16-bit parallel interface or via a serial connection.

EtherCAT Slave Controller

1Image courtesy of EtherCAT.org, http://www.ethercat.org/pdf/english/etg2200_v2i0i1_slaveimplementationguide.pdf
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The slave controllers typically feature an internal DPRAM and offer a range of interfaces for
accessing this application memory:

« The SPI (serial peripheral interface bus) is intended particularly for devices with small process
data quantity, such as analog I/0 modules, sensors, encoders or simple drives.

« The parallel 8/16-bit microcontroller interface corresponds to conventional interfaces for
fieldbus controllers with DPRAM interface. It is particularly suitable for more complex devices
with larger data volume.

« The 32-bit parallel I/0 interface is suitable for the connection of up to 32 digital inputs/outputs,
but also for simple sensors or actuators operating with 32 data bits. Such devices do not need
a host CPU at all (as shown in Slave Hardware: FPGA with direct I/0).

RAM for TCP/IP
and complex
Applications

EtherCAT MAC
Ml

Figure 6-27: Slave Hardware: FPGA with Host CPU

EtherCAT
Slave
Controller

Service Data
Dual Port Memol non volatile Data

SYNC-Manager, FMMU Registers

Figure 6-28: Slave Hardware: FPGA with direct I/0

8.3.3.3 EtherCAT State Machine
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Figure 6-29: EtherCAT State Machine

Where the transitions are:

from Init to Pre-Operational (Pre-Op): Master configures the Sync Manager channels for
Mailbox communication

from Pre-Op to Safe-Operational (Safe-Op): Master configures parameter using the Mailbox
from Safe-Op to Operational (Op): Master sends valid Outputs

The different states are:

Init

No communication on the Application Layer
Master has access to the DL-Information registers
Pre-Operational (Pre-Op)

Mailbox communication on the Application Layer
No Process Data communication
Safe-Operational (Safe-Op)

Mailbox communication on the Application Layer
Process Data communication. Only Inputs are evaluated (Outputs in Safe state)
Operational (Op)

Inputs and Outputs are valid

Bootstrap

Recommended if firmware updates are necessary
No Process Data communication

Communication via Mailbox on Application Layer
Only FoE protocol available

8.3.3.4 PDOs for AKD, AKD2G, AKD-N, and S300/S700

The KAS Motion Engine interacts with the AKD, AKD-N, and S300/S700 drives through CANopen
objectsin the selected PDOs. Some of the ML and MC function blocks require specific CANopen
objectsin the PDO(s).

The default AKD and AKD-N PDO selection includes all of the CANopen objects needed by the motion
engine and function blocks. The default S300/S700 PDOs include only the minimal CANopen objects
required by the KAS motion engine.

442
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The following tables identify which CANopen objects are required by the motion engine and function
blocks, and whether they are available in the default PDO for AKD, AKD-N, or S300/5700, and their
corresponding AKD drive parameter There are two types of PDOs:

« RXPDO — from Controller to Drive
« TXPDO — from Drive to Controller

@ IMPORTANT

Check these tables to make sure the objects needed by the features your application uses are
included in the AKD, AKD-N, and S300/S700 PDO selection.

8.3.3.4.1 From Controller to Drive (RxPDO)
AKD Drive CANOpen Objects Available in the Default PDO

Index - Object Name Required Associated ML FB Associated Associated
subindex MC FB AKD
Parameter
0x20A4 -0 Latch control  No MLAXxisCfgFastIn, MC_ CAPO.EN,
or word MLAXxisTimeStamp, all TouchProbe, CAP1.EN,
0x2802 -0 Trigger MLTrig FB MC_ CAP0.MODE,
AbortTrigger CAP1.MODE
0x3470-3 AOUT.VALUE No N/A N/A AOUT.VALUEU
(used by
Onboard I/0
mappings)
0x6040-0 CANopen Yes MC_
Control Word ClearFaults,
MC_Power
0x60B2 -0 Additive No MLAxisAddTq N/A 1 IL.BUSFF
or torque value
Ox60F6 - 1 (Torque Feed
Forward)
0x60C1 -1 Position Yes Related to Axis pipe block MC_ PL.CMD
or demand value positions (for more ReadParam
0x6062 -0 details, About Associated (ID 1)
Data on Positions)
Ox60FE -1 Digital outputs No N/A N/A DOUTX.STATE
(used by
Onboard 170
mappings)
AKD2G Drive CANOpen Objects Available in the Default PDO

Index - Object Name Required Associated ML FB Associated MC  Associated
subindex FB AKD
Parameter
0x3601:1  Physical No N/A N/A DOUT#.STATE
Outputs (used
by Onboard 1/0
mappings)

Tmeans Not Applicable
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Index -

Object Name

subindex

0x3801:2

0x6040:0/ CANopen
0x6840:0

0x3800:2 AOUT1.Fieldbus No

Value (used by
Onboard I/0

mappings)
AOUT2.Fieldbus No

Value (used by
Onboard I/0

mappings)
Yes
Control Word

0x6070A:0 Target Position Yes
/0x6870:0

Axis1/2

0x60B8:0/ Touchprobe No
0x68B8:0 function Axis 1/

2

Required Associated ML FB

N/A

N/A

Needed for motion
engine axis to work

properly

Needed for motion
engine to work
properly; Related to
Axis pipe block
positions. For more
details see About
Associated Data on
Positions

MLAXxisCfgFastIn,
MLAXxisTimeStamp, all
Trigger MLTrig FB

Associated MC
FB

N/A

N/A

Needed for
motion engine
axis to work
properly:
MC_ClearFaults,
MC_Power

Needed for
motion engine
axis to work
properly: MC_
ReadParam (ID
1)

MC_TouchProbe,
MC_
AbortTrigger,
MC_Reference,
MC_MachRegist,
MC_MarkRegist,
MC_StopRegist

Associated
AKD

Parameter

AOUT#.VALUE

AOUT#.VALUE

NOTE

Axis 1 objects begin with 0x60, Axis 2 objects begin with 0x68.
AKD-N Drive CANOpen Objects Available in the Default PDO

Index -

subindex

0x20A4 -0 Latch control  No

or word

0x2802-0

0x6040-0 CANopen Yes
Control Word

0x60B2 -0 Additive No

or torque value

0x60F6 - 1 (Torque Feed
Forward)

Object Name Required Associated ML FB

MLAXxisCfgFastIn,
MLAXxisTimeStamp, all
Trigger MLTrig FB

MLAxisAddTq

Associated
MC FB

MC_

TouchProbe,

MC_

Associated
AKD

Parameter

CAPO.EN,
CAP1.EN,
CAP0.MODE,

AbortTrigger CAP1.MODE

MC_
ClearFaults,
MC_Power

N/A 1

IL.BUSFF

Tmeans Not Applicable
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Index - Object Name Required Associated ML FB Associated Associated
subindex MC FB AKD
Parameter
0x60C1 -1 Position Yes Related to Axis pipe block MC_ PL.CMD
or demand value positions (for more ReadParam
0x6062 -0 details, About Associated (ID 1)
Data on Positions)
Ox60FE -1 Digital outputs No N/A N/A DOUTX.STATE
(used by
Onboard 170
mappings)
5300 and S700 Drive CANOpen Objects Available in the Default PDO

Index - Object  Required Associated ML FB Associated Associated
subindex Name MC FB AKD
Parameter
0x20A4 -0 Latch No MLAXxisCfgFastIn, MC_ CAPO.EN,
or control MLAXxisTimeStamp, all Trigger  TouchProbe, CAP1.EN,
0x2802-0 word MLTrig FB MC_ CAPO.MODE,
AbortTrigger CAP1.MODE

0x6040-0 CANopen Yes MC_

Control ClearFaults,

Word MC_Power
0x60B2 -0 Additive No MLAXxisAddTq N/A T IL.BUSFF
or torque
0x60F6 - 1 value

(Torque

Feed

Forward)
0x60C1 -1 Position  Yes Related to Axis pipe block MC_ PL.CMD
or demand positions (for more details, ReadParam
0x6062 -0 value About Associated Data on (ID 1)

Positions)

8.3.3.4.2 From Drive to Controller (TxPDO)
AKD Drive CANOpen Objects Available in the Default PDO

Index - Object Required Associated ML FB Associated MC Associated
subindex Name FB AKD
Parameter

0x6041-0 CANopen Yes N/A N/A N/A

Status

Word
0x6063 -0 Position No MLAxisFBackPos, MC_ReadActPos PL.FB
or actual MLAXxisReadActPos
0x6064 -0 value

Tmeans Not Applicable
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Index - Object Required Associated ML FB Associated MC Associated
subindex Name FB AKD
Parameter
0x2050 -0 Position ~ No MLAxisRead2ndFB  For a Digitizing PL.FB
or actual axis: (lf
0x35C9-0 value 2 — Secondary DRV.CMDSOURCE
This FB is feedback canbe =1)
deprecated. We read by reading
recommend the actual
reading the actual position of the
position of the axis which is
axis which is assigned to the
assigned to the secondary
Sampler with this  feedback.
CoE object. Digitizing axes
always use the
second
feedback for
the Drive. KAS
does not allow a
digitizing axis on
a drive which
has not a servo
axis already
assigned
0x606C-0 Velocity No MLAXxisReadVel MC_ReadActVel VL.FB
actual
value
0x6077 -0 Torque No MLAXxisReadTq MC_ReadParam IL.FB
actual (ID1016)
value
0x20A5 -0 Latch No MLAxisCfgFastIn, ~ MC_ CAPx.STATE
or status MLAXxisTimeStamp, ~ TouchProbe,
0x2901 -0 word all Trigger MLTrig ~ MC_
FB AbortTrigger
0x20A6 -0 Latch No MLAxisCfgFastln, ~ MC_ CAPxX.T
or position MLAxisTimeStamp, TouchProbe, (for time)
0x2902 -0 all Trigger MLTrig ~ MC_ CAPx.PLFB
FB AbortTrigger  (for position)
0x60FD -0 Digital No N/A N/A DIN.STATES
inputs
(used by
Onboard
I/0
mappings)
0x3470-4 AIN.VALUE No N/A N/A AIN.VALUE
(used by
Onboard
I/0
mappings)
0x60F4 Following  No MLAxisReadFEUU = MC_ReadParam PL.ERR
error (ID 1006)
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AKD2G Drive CANOpen Objects Available in the Default PDO

Index - Object Name Required Associated MLFB  Associated MC  Associated
subindex FB AKD
Parameter
0x3780:1 AIN1.VALUE No N/A N/A
0x3781:1 AIN2.VALUE No N/A N/A
0x6041:0/ Statusword-  Yes Needed for the Needed for the
0x6841:0 AXxis1/2 servo axis mapped  servo axis mapped
to the drive towork to the drive to
properly work properly
0x6064:0 / Position Actual Yes Needed for the Needed for the
0x6864:0 Value - Axis 1 / servo axis mapped  servo axis mapped
2 to the drive towork to the drive to
properly work properly
0x6077:0/ Torque Actual No MLAXxisReadTq MC_ReadParam
0x6877:0 Value - Axis 1/ (ID1016)
2
0x60B9:0 / Touch Probe No MLAXxisCfgFastIn, MC_TouchProbe,
0x68B9:0 Status Axis 1/ MLAXxisTimeStamp, = MC_AbortTrigger,
2 all Trigger MLTrig FB- MC_Reference.
MC_MachRegist,
MC_MarkRegist,
MC_StopRegist
0x60D1:0/ Touch Probe 1 No MLAxisCfgFastIn, MC_TouchProbe,
0x68D1:0 Time Stamp MLAxisTimeStamp,  MC_AbortTrigger,
positive value all Trigger MLTrig FB MC_Reference.
Axis1/2 MC_MachRegist,
MC_MarkRegist,
MC_StopRegist
0x60D4:0 / Touch Probe 2 No MLAXxisCfgFastIn, MC_TouchProbe,
0x68D4:0 Time Stamp MLAXxisTimeStamp, = MC_AbortTrigger,
positive value all Trigger MLTrig FB- MC_Reference.
AXis1/2 MC_MachRegist,
MC_MarkRegist,
MC_StopRegist
0x60E4:3 3rd additional No MLSmpConECAT For a digitizing axis
position actual
Value Axis 1
0x60E4:4 4th additional MLSmpConECAT For a digitizing axis
position actual
Value Axis 1
0x60E4:5 5th additional MLSmpConECAT For a digitizing axis
position actual
Value Axis 1
0x60F4:0 / Following No MLAxisReadFEUU MC_ReadParam
0x68F4:0 error actual (ID 1006)
value Axis 1/
2
NOTE

Axis 1 objects begin with 0x60, Axis 2 objects begin with 0x68.
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AKD-N Drive CANOpen Objects Available in the Default PDO

Index - Object Name  Required Associated ML FB Associated Associated
subindex MC FB AKD
Parameter
0x6041-0 CANopen Status Yes N/A N/A N/A
Word
0x6063 - 0 Position actual  No MLAXxisFBackPos, MC_ PL.FB
or value MLAXxisReadActPos ReadActPos
0x6064 -0
0x606C - 0 Velocity actual ~ No MLAxisReadVel MC_ VL.FB
value ReadActVel
0x6077 - 0 Torque actual  No MLAxisReadTq MC_ IL.FB
value ReadParam (1p
1016)
0x20A5 -0 Latch status No MLAxisCfgFastIn, MC_ CAPx.STATE
or word MLAXxisTimeStamp, || TouchProbe,
0x2901 -0 Trigger MLTrig FB MC_
AbortTrigger
0x20A6 -0 Latch position ~ No MLAXxisCfgFastIn, MC_ CAPX.T
or MLAXxisTimeStamp, g|| TouchProbe,  (for time)
0x2902 -0 Trigger MLTrig FB MC_ CAPx.PLFB
AbortTrigger  (for
position)
0x60FD -0 Digital inputs No N/A N/A DIN.STATES
(used by
Onboard 1/0
mappings)
0x60F4 Fo”owing error No MLAXxisReadFEUU MC_ PL.ERR
ReadParam (1p
1006)

5300 and 5700 Drive CANOpen Objects Available in the Default PDO

Index - Object  Required Associated ML FB Associated MC  Associated
subindex Name FB AKD
Parameter

0x6041-0 CANopen Yes N/A N/A N/A

Status

Word
0x6063 -0 Position No MLAXxisFBackPos, MC_ReadActPos PL.FB
or actual MLAxisReadActPos
0x6064 -0 value
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Index -
subindex
0x2050-0 Position
or actual
0x35C9-0 value 2
0x6077 -0 Torque
actual
value
0x20A5-0 Latch
or status
0x2901 -0 word
0x20A6 -0 Latch
or position
0x2902-0
Ox60F4
error

Required

No

No

No

No

Following No
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Associated ML FB

MLAXxisRead2ndFB

This FB is
deprecated. We
recommend
reading the actual
position of the axis
which is assigned
to the Sampler
with this CoE
object.

MLAXxisReadTq

MLAxisCfgFastIn,
MLAXxisTimeStamp,

all Trigger MLTrig
FB

MLAXxisCfgFastIn,
MLAXxisTimeStamp,

all Trigger MLTrig
FB

MLAXxisReadFEUU

Associated MC
FB

For a Digitizing
axis:

Secondary
feedback can be
read by reading
the actual
position of the
axis which is
assigned to the
secondary
feedback.
Digitizing axes
always use the
second feedback
for the Drive.
KAS does not
allow a digitizing
axis on adrive
which has not a
servo axis already
assigned
MC_ReadParam
(ID 1016)

MC_TouchProbe,
MC_AbortTrigger

MC_TouchProbe,
MC_AbortTrigger

MC_ReadParam
(ID 1006)

Associated
AKD

Parameter

PL.FB

(if
DRV.CMDSOURCE
=1)

IL.FB

CAPx.STATE

CAPx.T

(for time)
CAPx.PLFB
(for position)
PL.ERR

8.3.3.4.3 Examples

Below are three examples where the PDO object is passed as an argument in the function block.

I MLSmpConECAT ( PipeNetwork.SMP1, o

» Q)7

Where:

o PipeNetwork.SMP1 isaSampler blockID.
e 1001 isthe EtherCAT address for the first device
e 16#2050 (0x2050) is the object index and 0 is the subindex for the AKD's “Position actual

value 2" object.

MLCNVConnectEx (PipeNetwork.CNV1l, PipeNetwork.AXIS1, EC_ADDITIVE TORQUE

VALUE, 0 ) ;

The argument is a constant based on the object index.
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MLSmpConPNAxis (PipeNetwork.SMP1l, PipeNetwork.AXIS1l, ML SECOND FEEDBACK
POSITION) ;

Where:

ML_SECOND_FEEDBACK_POSITION specifies the secondary actual position from the Pipe Network
AXxis.

NOTE
Please note that the ML_SECOND_FEEDBACL_POSITION constant has been deprecated and only
AKD devices supported it. It is deprecated because the AKD2G supports more than one secondary
feedback.
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8.3.4 CANopen

8.3.4.1 CANopen Status Machine
The states of the status machine can be revealed by using the CANopen Status Word.

Power Fault 13
Disabled
Fault
Start Reaction Active
0 14
¥ ¥
Mot Ready to
Switch On Fault
Iy 15
Switch On N
" Disabled le—
h
2 7
r
Ready to
Switch On
F Y
Power .
3 6
Enabled i o |12
Switched On —
9 8
Y
4 5
h 4 11
— Operation e Quick Stop
Enable PR Active

Figure 6-30: CANopen Status Machine

The start state is a pseudo-state indicating the start when the state machine is activated during the
start-up sequence of the device drive's application software.

Status description

Status Description

Not ready The drive is not ready to switch on. The controller has not indicated readiness for
to switch  service. The drive is still in the boot phase or in the fault status
on

Switch on The drive cannot be enabled via the EtherCAT interface; because for example there is
disabled no connection to a power source

Readyto The drive can be enabled via the control word. DC-link voltage can be switched on,
switchon parameters can be transferred, motion functions cannot be performed yet.

Switched The drive is enabled but the setpoints are not yet transferred from the EtherCAT

on interface. The drive is idle. DC-link voltage must be switched on, parameters can be
transferred, but motion functions cannot be performed yet. Output stage is switched
on (enabled). Operation Enable No fault present; output stage is enabled; motion
functions are enabled.

Operation The drive is enabled and the setpoints are transferred from the EtherCAT interface. No
enabled fault present; output stage is enabled; motion functions are enabled.
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Status

Description

Quick
stop
active
Fault
reaction
active

Fault

The drive has been stopped with the quick stop ramp; output stage is enabled; motion

functions are not enabled.

A fault has occurred and the drive is stopped with the emergency stop ramp

A fault is active, and the drive has been stopped and disabled

Table 6-5: Status Description

Transitions of the status machine

The drive device supports the transitions and actions as listed in the table below. The event initiates
the transition. The transition is terminated after the action has been performed.

Transition Event

0

Automatic transition after power-on or
reset application

Automatic transition

Shutdown command from control device or
local signal

Switch on command received from control
device or local signal

Enable operation command received from
control device or local signal

Disable operation command received from
control device or local signal

Shutdown command received from control
device or local signal

Quick stop or disable voltage command
from control device or local signal

Shutdown command from control device or
local signal

Disable voltage command from control
device or local signal

Disable voltage or quick stop command
from control device or local signal

Quick stop command from control device or
local signal

Automatic transition when the quick stop
function is completed and quick stop option
codeis 1, 2, 3 or 4, or disable voltage
command received from control device
(depends on the quick stop option code)

Fault signal

Automatic transition

Action

Drive device self-test and/or self
initialization has to be performed.

Communication has to be activated.
None

The high-level power has to be switched
on, if possible.

The drive function has to be enabled and
all internal setpoints cleared.

The drive function has to be disabled.

The high-level power has to be switched
off, if possible.

None

The drive function has to be disabled, and
the high-level power has to be switched
off, if possible.

The drive function has to be disabled, and
the high-level power has to be switched
off, if possible.

The high-level power has to be switched
off, if possible.

The quick stop function has to be started.

The drive function has to be disabled, and
the high-level power has to be switched
off, if possible.

The configured fault reaction function has
to be executed.

The drive function has to be disabled; the
high-level power has to be switched off, if
possible.
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Transition Event Action

15 Fault reset command from control device A reset of the fault condition is
or local signal performed, if no fault exists currently on
the drive device; after leaving the Fault
state, the Fault reset bit in the control
word has to be cleared by the control

device.
16 Enable operation command from control The drive function has to be enabled.
device, if the quick stop option code is 5, 6,
7,0r8

Table 6-6: Transition Events and Actions
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8.3.4.2 CANopen Control Word
The status machine for the control word corresponds to the CANopen status machine.

The control word indicates the received command controlling the state machine. It is only read
during Operational status. The control commands allow the manipulation of the state of a drive by
setting its control word. Such commands are built up from the logical combination of the bits in the
control word and external signals (e.g. enable output stage).

Bits definition of the control word

Bit Name

0 Switch on

1 Disable Voltage

2 Quick Stop

3 Enable Operation

4 Operation mode specific
5 Operation mode specific
6 Operation mode specific
7 Reset Fault (only effective for faults)
8 Pause/halt

9 reserved

10 reserved

11 reserved

12 reserved

13 Manufacturer-specific
14 Manufacturer-specific
15 Manufacturer-specific

Table 6-7: Bit Assignment in Control Word

The commands are coded as given in the table below.

Bits of the control word
Command Transitions

Bit7 Bit3 Bit2

Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3

Switch on + enable operation 0 1 1 1 1 3 +4 (Note)
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5

Enable operation 0 1 1 1 1 4,16

Fault reset up X X X X 15

Table 6-8: Command Coding

Note: automatic transition to Enable operation state after executing SWITCHED ON state
functionality.

Bits marked by an X are irrelevant.
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8.3.4.3 CANopen Status Word

The status machine for the control word corresponds to the CANopen status machine.

The status word is only updated and written by the drive in Safe-Op and Operational states.
Bits definition of the status word

Bit Name

0 Ready to switch on

1 Switched on

2 Operation enable

3 Fault

4 Voltage enabled

5 Quick stop

6 Switch on disabled

7 Warning

8 Manufacturer-specific (reserved)

9 Remote (always 1)

10 Target reached

11 Internal limit active

12 Operation mode specific (reserved)
13 Operation mode specific (reserved)
14 Manufacturer-specific (reserved)
15 Manufacturer-specific (reserved)

Table 6-9: Bit Assignment in Status Word

The bit combinations coding the following states are listed in the table below.

Status word

MSB (15..12)(11..8)(7..4)(3.. 0)LSB

XXXX XXXX X0xx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX XXXX X01x 0001 Ready to switch on
XXXX XXXX X01x 0011 Switched on

XXXX XXXX X01x 0111 Operation enabled
XXXX XXXX X00x 0111 Quick stop active

XXXX XXXX XOXX 1111 Fault reaction active
XXXX XXXX X0xx 1000 Fault

Table 6-10: State Coding

Bits marked by an X are irrelevant
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8.4 AKD Drive

The servo loops in a KAS system are located within the AKD Drive. The profile generator used for all
the motion in your application is located in the controller (AKD PDMM or PCMM).

Controller AKD Servo Drive
ne ko
Posiion Velocily Current
Conirol Conirol Confrol

L . Mot
sgpicton || rate :!.thert:;luTS Motio ‘ *D H *D H *D % K otor
| Iﬁ t Feedback

Metwork HMI Feedback
Interface Interface Interface

HMI

8.4.1 AKD Drive Configuration

8.4.1.1 Connection Modes
The AKD drive parameters can be configured when the KAS IDE is connected to the controller and
operating in one of two functional modes:

« Online Configuration Mode
« Project Running on the Controller
Disconnected

If the controller is not operating in one of the above modes, then the AKD(s) configurations are not
accessible. The Configuration tab will indicate the AKD is Disconnected:

| General Properties | 10 | Configuration | PDO Selection/Mapping | Distributed Clock | CoF Init-Commands | CoE Object-Dictionary |

W Kollmorgen Device (AKD_1) (@) Leam more about this topic  +

Disconnected

1 Drives sre ot susilsbis

To access this view, plsase follow thess steps
1. Connect the IDE to your cortroller using the connect button on the toolbar. 3
2. Compile and download the application to the targst. |k
3a. Enable online corfiguration mode.

OR

3b. Start the application. &

Online Configuration Mode

In Online Configuration mode parameters are updated directly to the AKD2G or AKD with EtherCAT
is in Pre-Operational mode. When you modify the value of a parameter, a command is sent to the
drive and the corresponding parameter is updated.

Project Running on the Controller

When a project is running on the controller, parameters are updated directly to the AKD with
EtherCAT in Operational mode. When you modify the value of a parameter, a command is sent to the
drive and the corresponding parameter is updated. Beware that your PLC application is running and
can also read or write parameters to the AKD.
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NOTE

An AKD drive cannot be deleted while it is connected.

NOTE

The AKD drive leave Online Configuration mode and start an the application if you start an
application while the drive is in that mode.

NOTE

Important! Before leaving Online Configuration mode (either by clicking the Online Configuration
button or clicking the Start button when the device is in Online Configuration mode) you should
ensure the following conditions exist.

1. Drive is not enabled
2. Service motion is not enabled
3. Auto-tuning is not enabled
Recommendation: Clicking on the Disable button will force the above scenario.

Disable | Stop | 1 - Field Bus ~ | Z - Position Mode | | Save To Drive | Disconnect

8.4.1.2 AKD Configuration According to EtherCAT State
The drive configuration can only take place when EtherCAT is in the following state: Pre-Op or Op.

EtherCAT State AKD Offline

Online Config Mode *ON”

AKD Online

Figure 6-31: AKD Configuration According to EtherCAT State

Action Name Description

1 Online Online Configuration Mode (to see where you can access this button
Configuration Mode inthe KASIDE, see "Online Configuration Mode" on page 252)
"ON* Sets the EtherCAT fieldbus to the Pre-Op state and allows AKD

configuration
(for procedure, see "Configure the AKD2G/AKD Drive" on page 183)

2 Online Sets the EtherCAT fieldbus to the Init state and does not allow AKD
Configuration Mode configuration.
"OFF" All AKD drives are disconnected from the IDE.
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