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Foreword

Thank you for deciding to purchase our product. We wish you total success in accomplishing your
measurement assignments with the help of your hardware and software. If you have any open questions
about our products, please contact our Hotline (hotline@imc-berlin.de).

Disclaimer of liability

The contents of this documentation have been carefully checked for consistency with the hardware and
software systems described. Nevertheless, it is impossible to completely rule out inconsistencies, so that
we decline to offer any guarantee of total conformity.

We gratefully accept any suggestions for improvements, please contact our Hotline (hotline@imc-
berlin.de).

We reserve the right to make technical modifications of the systems.

Copyright
© 2017 imc Melsysteme GmbH, Berlin, Germany

This documentation is the intellectual property of imc MelRRsysteme GmbH. imc MeRsysteme GmbH
reserves all rights to this documentation. The applicable provisions are stipulated in the "imc Software
License Agreement".

The software described in this document may only be used in accordance with the provisions of the "imc
Software License Agreement".

imc Software and Microsoft® Windows
imc software runs on the Microsoft® Windows operating system.

GPL Sources

Some components of our hardware use software, that is licensed under GNU General Public License
(GPL). A description can be found at the imc STUDIO setup DVD in folder "Products\imc DEVICES\OSS".
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1 imc STUDIO - Help
Welcome to imc STUDIO

In this manual, you will find a detailed description of how to operate the imc STUDIO software.

imc STUDIO represent a modular system. For this reason, the descriptions of the components are
presented in separate chapters:

e imc STUDIO (general)| 51)

Setup| &7

Setup - Connect the device | 2

Setup - Advanced Device Functions| sl
e Panel/s:)

Sequencer| )

e Automation| )

o Video! =

e Monitor| ==

Customer Support / Hotline
If you have any open questions about our products, please contact our Hotline.
Questions or problems? Contact our Customer Support / Hotline [ 13),

Copyright
© 2017 imc MelRsysteme GmbH. All rights reserved.
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2 General Notes
2.1 Before you Start

Dear user.

1. The software you have obtained, as well as the associated manual are directed toward competent
and instructed users. If you notice any discrepancies, we request that you contact our Hotline [13),

2. Updates during software development can cause portions of the manual to become outdated. If
you notice any discrepancies, we request that you contact our Hotline.

3. Please contact our Hotline if you find descriptions in the manual which you believe could be
misunderstood and thereby lead to personal injury.

4. Read the enclosed license agreement| 1. By using the software, you agree to the terms and
conditions of the license agreement.

2.2 Notes / Quality Management / Customer Support

2.2.1 Quality Management
- : | Management  imc MeRsysteme GmbH holds DIN-EN-ISO-9001 certification since May 1995.

System

1509001:2008 Yoy can download the CE Certification, current certificates and information
TOVRheinland about the imc quality system on our Webpage: www.imc-berlin.com/about-
wwwavcom, imc/quality-assurance.

2.2.2 imc Warranty

Subject to the general terms and conditions of imc MeRsysteme GmbH.

2.2.3 imc Customer Support / Hotline
If you have problems or questions, please contact our Customer Support/Hotline:
Germany:
imc Mel3systeme GmbH
Phone: +49 (0) 30/ 467 090 - 26

Fax: +49 (0) 30/ 463 1576
WWW: www.imc-berlin.com
E-Mail: hotline@imc-berlin.de

For our international partners see www.imc-berlin.com/our-partners/distributor.

If you contact us you would help us, if you know the serial number of your devices and the version info
of the software. This documentation should also be on hand. Thank you!

¢ The device's serial number appears on the nameplate.

e The program version designation is available in the Info-Dialog (click on the symbol i/ in the menu
bar).
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2.2.4 Product Improvement / Change Requests
Please help us to improve our documentation:
o What terms or descriptions are incomprehensible?
¢ What additions and enhancements you suggest?
¢ Where have material mistakes slipped in?

¢ Which spelling or typing errors have you found?

Responses and other feedback should be directed to the Hotline| 13) (phone / e-mail)
or by writing to:

imc Mef3systeme GmbH
Voltastrasse 5

D - 13355 Berlin
Germany

2.3 imc Software License Agreement

imc MeRsysteme GmbH
Voltastrasse 5
13355 Berlin

Commercial register: Berlin-Charlottenburg HRB 28778
Managing director: Dr.- Ing. Dietmar Sprenger

imc MeRsyteme GmbH Software

Terms and Conditions
Governing the Use of imc Mel3systeme GmbH Software
As of: June 1, 2013

§1
Objects of Agreement

(1) Inaddition to the "General Terms and Conditions Governing Mef3systeme GmbH Deliveries and
Services to Customers"”, these terms and conditions apply to all contracts concluded with imc
Mefsysteme GmbH (hereinafter referred to as “imc") which involve the transfer of rights of use to
any software developed by imc (standard software, software created or adjusted specifically for the
Customer, which is recorded on the machine-decodable data carriers such as data files, databases
and database material, updates, upgrades, releases, etc., including corresponding documentation,
information and materials, hereinafter referred to as "Software").

(2) The Software is provided to the Customer as an executable object program on machine-decodable
data carriers specified in the "Objects of the Agreement"”. The Software's product documentation is
also supplied to the Customer either in print or on a machine-decodable data carrier. Unless
otherwise expressly agreed in writing, the Customer is not issued the source code of the Software.
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§2
Rights of Use, Scope

With regard to any transfer of rights of use to Software created by imc, the following provisions apply:
(1) Basic provisions

a) The Customer is granted a non-exclusive and — subject to the terms and conditions governing the
use of Software by third parties, resale and leasing — non-transferrable right of use to the
Software for its own purposes. "Use" signifies running the programs and editing the data
records.

b) Until each due fee is paid in full, the Customer is entitled to use the Software solely on a
revocable basis. If the Customer is in default with regard to the payment of fees, imc is entitled
to revoke the use of the respective services for the duration of the default. The Customer is
granted the permanent right to use copyright protected services, in particular the Software, only
upon full payment of the agreed fee.

c) The Customer agrees to undertake appropriate precautionary measures to prevent unauthorized
access by third parties to the Software. The original data carriers and the data carries used to
make copies as per the agreement, as well as the documentation, are to be stored in a secure
location. Employees are to be notified that the production of copies beyond the scope of the
agreement is not permitted.

d) If the right of use is revoked or expires due to another reason, the Customer is obligated to
return to imc the Software, the copies made by the Customer and the documentation. Provided
that a physical return of the Software and the copies is not possible due to technical reasons, the
Customer is obligated to delete such and confirm deletion to imc in writing.

(2) Reproduction

a) The Customer is entitled to make copies of the Software only if copies are necessary to use the
Software in accordance with the contract. The following are considered cases in which
reproduction is necessary: installation of the Software from the original data carrier onto the
hard disk drive of the hardware used, as well as loading the Software into the computer
memory.

b) The Customer is entitled to create a backup copy if such is necessary to safeguard future use.
Copies may only be made for other purposes after prior written consent has been issued by imc.

c) The Customer is not allowed to make any reproductions other than those expressly permitted
under the provisions of this agreement.
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(3) Use of the Software by Third Parties, Resale and Leasing

a) The Software may be used for the purposes stipulated in this contract, in particular for the
Customer's business operations. Access to the Software may also be provided to parties which
rely on using the Software as instructed by the Customer. In particular, the Customer is entitled
to operate the Software or allow the Software to be operated on data processing devices, which
are located on the premises of and are directly owned by a third party company (outsourcing).
The prohibition against multiple use remains unaffected.

b) The Customer may permanently sell or give the Software to third parties provided that the
Customer is granted permanent use of the Software. In the context of its period of use, the
Customer may temporarily transfer the Software to third parties for a fee or free of charge. The
prohibition against multiple use remains unaffected. The Customer is expressly notified that
transfer to third parties is not permitted and use by third parties is technically not possible if an
individual license must be acquired or an individual activation is required for third party usage,
such as in the case of runtime licenses.

c) With regard to the valid use of Software by a third party, the Customer is obliged to ensure that
the third party acknowledges the provisions of this agreement governing the rights of use as
binding for such third party. The Customer may not transfer Software and documentation to
third parties if there are grounds to suspect that the third party may infringe upon the provisions
of this agreement governing the rights of use, in particular with regard to the unauthorized
production of copies.

d) Subject to the provisions stipulated in § 4 Paragraphs 1 and 2 or a deviating express agreement
in writing, the Customer may not use the Software while the Software is being used by a third
party (prohibition against multiple use); in the event that the Software is transferred to the third
party, the customer is obliged to surrender to imc all Software copies including, if applicable, all
existing backup copies, or to destroy copies not surrendered.

(4) Decompilation

The reverse translation of the provided program code into other code forms (decompilation),
disassembling and other forms of reverse engineering of the various production phases of the
Software is not permitted. If interface information is required to achieve the interoperability of a
separately created computer program, such may be requested from imc, or a third party to be
named by imc, for a minor fee.

(5) Changes by imc

If imc conducts adjustments, changes or enhances the Software on behalf and on account of the
Customer, the Customer thus acquires the corresponding rights of use to the changes or
enhancements of the Software to which he is entitled according to the stipulations of this
agreement.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



imc Software License Agreement 17

(6) Exceptional Usage Requests by the Customer

If the Customer requests to use the Software according to terms which deviate from the
requirements stipulated in Paragraphs 2 through 5, this exceptional use of the Software must be
agreed in writing by imc. In such an instance, the Customer agrees to provide imc with information
about the desired scope of use, the pertinent field of application, etc. If imc subsequently grants a
license covering the Customer's special intended use, the parties agree that a new license fee is
owed by the Customer, which is independent of payments made by the Customer for the previously
existing license.

83
Copyright, Protection of the Software

(1) The intellectual property, in particular the copyright as well as all industrial property rights and trade
secrets, are retained by imc and are not transferred to the Customer. The Customer's ownership of
the machine-decodable data carries and data processing units remains unaffected.

(2) Copyright notices, serial numbers as well as designations and reservations of rights which serve as
program identification or a protective right may not be removed or changed. The Customer is
obliged to transfer the existing protective right notices to all copies. In particular, backup copies of
the Software must be expressly designated as such.

§4
License Types, Multiple Use

(1) Inthe case of a Single-User License, the Software may be activated and run on only one data
processing unit. "Activation" refers to the process of transferring the license to the data processing
unit.

If the technical specifications for the Software permit a second activation, then the Customer may
additionally activate the Software on a second data processing unit. However, the Software may
only run on one data processing unit at any one time, not on both simultaneously.

(2) With a Network License, the Software may be run on as many data processing units as the amount
of licenses obtained. In this case a central data processing unit acts as the license server for which
the activation process is performed.

If the technical specifications for the Software permit a second activation, then the Customer may
additionally activate and run the Software on as many data processing units as the amount of
licenses obtained. However, these additional data processing units must be used by the same users
who operate the Software via the license server.

(3) Subject to the provisions in Paragraphs 1 and 2 or a deviating express agreement in writing
regarding network use, multiple use of the Software is not permitted.

(4) If the data processing unit is changed, the Customer is obliged to delete the Software from the hard
disk drive of the previously used hardware.
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85
Trial Version

If the Software used is a free trial version, then the following additional limitations apply:

(1) The trial version only entitles the user to test the Software. In particular, commercially productive
utilization is not permitted.

(2) The rights of use granted expire after the elapse of a period stated in the product description.

86
License Key

(1) The Licensor may, after serving the customer 3 months written prior notice, terminate this contract
after 12 months at the earliest. This contract can be terminated by either party with immediate
effect if important grounds exist. This is especially relevant to noncompliance with the stipulations
in 8 2 (Scope of Use) and § 3 (Protection of Licensed Material).

(2) Upon receipt of notice of termination, irrespective of its date and grounds, the Customer is
obligated to return the original and all copies whether complete or partial of the licensed material
to the Licensor. In the case of licensed material copied onto machine-decodable data carriers which
are the property of the Customer, the Customer is obligated to destroy completely the copies rather
than to return them.

87
Conclusion

(1) The law of the Federal Republic of Germany shall apply under exclusion of private international law.
The provisions of the UN Convention on Contracts for the International Sale of Goods (CISG) do not
apply.

(2) The place of performance for all obligations arising from this agreement is imc's registered seat.
Insofar as the Customer is a merchant as defined by the German Commercial Code (HGB), a legal
entity under public law, or a special asset under public law, the exclusive place of jurisdiction for all
disputes directly or indirectly arising from the contractual relationship is agreed as imc's registered
seat. The same applies to persons who have no general place of jurisdiction in Germany, as well as
to persons who have moved their place of residence or usual whereabouts abroad since conclusion
of the contract, or whose place of residence or usual whereabouts is unknown at the time the
action is filed. In addition, imc is entitled to file suit at the statutory venue.

(3) Oral side-agreements are not valid. Deviating or supplementary conditions as well as modifications
of this contract, including this written requirement clause, are only valid if agreed in writing and
expressly marked as a modification or supplement.
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(4) All disputes arising from or in association with this agreement are to be resolved by an arbitration
tribunal under exclusion of the public courts. The arbitration tribunal also rules on the valid
interpretation of this arbitration clause. The arbitration tribunal consists of three arbitrators. The
arbitrators, which are to be appointed by the parties, must be qualified to hold the office of a judge
in the Federal Republic of Germany. The chairman must be an active or retired judge of the Federal
Republic of Germany. With regard to appointing the arbitrators, § 1035 of the German Code of Civil
Procedure (ZPO) applies. Multiple plaintiffs or defendants may only mutually appoint an arbitrator.
The place of the arbitration proceedings is the registered seat of imc. The language of the
proceedings is German. In addition, the provisions of the Tenth Book of the ZPO are applicable to
the arbitration proceedings. The arbitrators receive customary remuneration as well as
compensation for expenses. As soon as the participation of the public courts is necessary, the
competent courts at imc's registered seat have jurisdiction.

(5) If certain provisions of this contract are inoperative or unfeasible, this does not prejudice other
provisions of the contract. The contracting parties agree to contractually substitute an operable
provision which approximates the commercial intention of the contract as closely as possible for any
inoperable one.

2.4 Documentation

Help

All imc STUDIO products come with help (CHM format). In the menu bar, click on the symbol & to
open the help. The help may also contain parts shared imc software components. These parts may
differ from the rest of the help in terms of style and structure. All help files are equipped with a full
text search functionality and have an index.

© Notes on the descriptions and the screenshots

e The screen shots appearing in this documentation were created with a variety of Windows
versions and their appearance may thus differ from that of your installed program.

e imc STUDIO works with user groups and access rights| 731. The user group has wide-reaching
influence on the visibility and/or operability of menus, icons, etc. Note that in all imc STUDIO
documents the administrator roll is assumed to be filled. All descriptions are therefore related to
the full utilization of the user interface.

¢ The following descriptions and screenshots always pertain to the view with the full scope of
functions (Complete). Many of these functions are also found in the minimized view at another
location.

Documentation in PDF format

Certain selected parts of the documentation may additionally be present in PDF (Portable Document
Format) format. This format is better adapted to printout. To read PDF files, the Adobe Reader by
Adobe Inc. is required. This software is already installed on some PC systems. The newest version of
the Adobe Reader for your PC operating system can be downloaded for free from Adobe Inc.
(www.adobe.com).
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3 Setting Up

This chapter describes the first steps in operating imc STUDIO and the installation of additional imc
products.

imc STUDIO is the common framework forming a product package through the combination of modular
components (plug-ins).

Which components are available depends on the product installation (order).

Start here

e System requirements| 20!

Installation / Uninstall | 21]

Product Configuration / Licensing| 36!
Device connection / Network / Firewall| 411
Version Information| 45!

Customer Support - Hotline
Questions or problems? Contact our Customer Support / Hotline [ 13),

3.1 System requirements

Supported operating systems

Windows 10

Windows 8 /8.1

Windows 7 (32 bit; recommended: 64 bit)
Windows Vista (32 bit) as of SP1
Windows XP (32 bit) as of SP3

Minimum requirements for the PC ! Recommended configuration for the PC 2
Hyper-threading or Dual Core processor with 2 GHz clock| Quad Core processor with 2 GHz clock speed or higher
speed
2 GB RAM / 4 GB RAM for Windows 7 and 8 (64 bit) 3 GB RAM (32 bit) / = 8 GB RAM (64 bit)
10 GB free hard disk space (NTFS format) 10 GB free hard disk space (NTFS format)
For installation of the software via DVD an appropriate | For software installation via DVD an appropriate drive is
drive is needed needed
Color graphics (16 bit color depth) True color graphics (32 bit color depth)
Display resolution 1280 x 768 Display resolution: 1280 x 1024 or more

64 bit operating system

1 Asystem with minimum requirements is not adequate for connection with multiple devices and complex design tasks with the
imc STUDIO Developer. Use such systems preferably only for data monitoring purposes.

2 The requirements for the PC’s configuration increase with the number of devices involved and the scope of the
Data Processing-calculations to be performed.
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Supported Measurement Devices

Which devices you can use in imc STUDIO is described in the documentation on the Setup > Device
Overview! 83}, as well as in the Technical Data Sheet/ .. For the purpose of connecting with imc STUDIO
Monitor, the devices must additionally have at least 32 MB of internal (interface) device memory
available (which is assured for all current device models, except for a limited number of imc CRONOS-PL
and imc CRONOS-SL devices dating back to before 2007).

3.2 Installation - Preparation

Software requires a license

This means that the program may only be started upon obtaining a license (see Product Configuration
/ Licensing| 3)).

Administrator rights required
For the purposes of installation and uninstallation, a user account with administrator privileges for
the PC is required.

If you are logged on to the PC without administrator rights, log yourself and log back on with an
administration-level user account. If you don't possess the appropriate account type, you will need
the support of your system administrator or IT department.

See also Notes on Windows User Account Control 25

Restarting the computer in the process of installation

During the installation process, the installation program will prompt you to restart the PC.

0 Notes on restarting

After the restart, login to the same user account with which you had previously begun the
installation.

Coexisting applications: imc STUDIO, imc STUDIO Monitor, imc WAVE, ...

Some imc programs are installed as an independent and specially adapted instance of imc STUDIO.
They are based on imc¢ STUDIO.

Unless otherwise stated, these programs are installed and used in parallel. As long as these instances
are based on the same version of imc STUDIO (e.g. 5.0R5), they are all subordinated to the same
program installation, which means they share resources. For this reason, installation of the instances
in this case must be performed in one single shared Setup procedure. Any attempt to perform
installation in succession or subsequently will cause the already existing instances to be deleted.

This applies particularly to the joint and parallel installation of imc WAVE and imc¢ STUDIO, which must
be performed in a single step.
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Update or parallel installation

The Setup utility checks whether any version of imc STUDIO is currently installed on the computer. If
S0, it can be uninstalled by means of the Setup. An associated confirmation prompt is posted in that
case. All user data such as the database remain intact.

You can keep both versions installed in parallel, as long as the version numbers are different (e.g.
5.0R3 and 5.0R5). The new version can be installed in the same folder (default case: "C:\Program
Files\imc™ for 32-bit Win7). In this folder, a new subfolder with the new version number is created for
imc STUDIO.

In both cases, you are able to adopt a variety of settings from the old versions. These include the
project settings and views. By contrast, other settings such as the product configuration and the
database path need to be set up from the beginning.

Adopting the settings with the help of the existing database (recommended)

If you wish to continue using the existing database, the possible settings will be adopted. For a
parallel installation, two data bases are needed. Create a copy so that the old imc STUDIO version
can continue to work with the existing database. A confirmation prompt about making a copy is
posted.

See: Update with the help of the existing database | 23,

Adopting the settings without using the existing database

You can apply the settings, such as the views, without using the database. To do this, save and
import the appropriate settings.
See: Update without using the existing database| 23.

0 Notes on the update

Please also observe the notes regarding the update and compatibility [ 4611

The subsequent procedure - an overview

Follow the installation program instructions (see: "Installation step by step @").

¢ The installation process first checks whether the required system software is installed. If ones is
missing, it will be installed automatically.

o After restarting the system, the selected products are installed.

o After the installation is concluded, it is possible to start imc LICENSE Manager directly to activate
your license.

¢ Once the license has been activated, you can use the products.

Uninstalling

To uninstall the product, use the Windows Control Panel/Settings and select the respective entry:
e Control Panel / Add or Remove Programs (Windows XP) or
e Control Panel / Programs (Uninstall a Program) (Windows Vista / Windows 7)
o Settings / Apps & features (Windows 10)
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3.2.1 Update with the help of the existing database

If you continue to use the existing database, whatever settings are possible will be adopted. This includes
Views, any Setup-columns created by the user, the user administration (as of imc STUDIO 4.x and higher)
and all experiments.

0 Notes on the database

e |tisimpossible to use the imc STUDIO database by both versions in parallel.

e |f the same path in the new imc STUDIO version is selected, you will be notified. A dialog for
performing conversion appears. There, among other things, you can convert the database or have it
copied beforehand.

Once the database has been converted, it can be used by the current imc STUDIO version.

0 Using new views

o Be aware that the new version provides new functions, such as new or enhanced Setup pages and
new menu items.

e Use of the new Views is recommended, in order for these new functions to be accessible!
(necessary for 3.x!, if you do not wish to use the simplified menu guidance ﬁcﬁ).

e User-made columns such as meta data columns are not automatically inserted into the pages. The
configurations of these columns, however, is adopted from the old View. You can re-insert these
columns at the desired position (by means of the Column Chooser).

e Multiple new views are provided. Select the Complete-View and add whatever Setup pages are
required or saved, and save the view under a new name.

¢ How to save Views is explained in the imc STUDIO documentation under imc STUDIO (general) >
Views| 80l

3.2.2 Update without using the existing database

In the older imc STUDIO version (3.x), various settings were saved in the so-called Application Settings.
These are mainly the view settings: user-defined views, column configurations (e.g. metacolumns).

As of imc STUDIO version 4.x, these settings are saved with the respective project and apply to all the
experiments it contains.

In order to retain these settings in the new version after having performed the update without using the
existing database, export of the settings are necessary.

Backup settings in imc STUDIO 3.x

In order to save the current view settings, proceed as follows:

o Setup the view as desired

o Save the current view as <default>: to do so, open the View menu, choose command Save
current view as <default> in application settings

o Alternatively, you can save the current view under a name of your choice

e Open the File menu, choose the Import / Export command

o Choose option Export and then the list item Export views, metacolumns, sensors, ...
o Choose an appropriate file name and path for the backup file
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Backup settings (in current version)

In order to save the current view settings, proceed as follows:

o Setup the view as desired

o Save the current view as <default>: to do so, open the Ribbon View, choose command Save
View As

¢ Alternatively, you can save the current view under a name of your choice

¢ Open the Ribbon Project, choose the Import / Export command
e Choose option Export and then the list item Export views, meta data columns, sensors, ...
e Choose an appropriate file name and path for the view settings file

Restore settings

In order to import the View settings to the current project, proceed as follows:
¢ Open the Ribbon Project, choose the Import / Export command
e Choose option Import and then the list item Import views, meta data columns, ...
¢ In the file selection dialog, selected the saved view settings file
Thereafter you will see a dialog allowing you to load either all or individual view settings.
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3.2.3 Notes and Troubleshooting

Notes on Windows User Account Control

Do not change the user account

& User Account Control « | With Windows 10, 7 or Vista, installation
can be started without administrator
rights. In this case, the operating system
requires selection of a user account and
Program name:  imc associated password, as shown in the
Verified publisher: imc MeBsysteme GmbH example below. Do NOT continue with the
File origin: CD/DVD drive installation in this way, otherwise it will
be incorrect. Select "No".

Do you want to allow this app to make changes to your

PC?

To continue, type an administrator password, and then click Yes,

AdminUser
MY-PC\AdminUser
| Password |
!
() Show details vs || Mo
Example of a password request.
Select "No".
Do NOT try to continue the installation.
Confirm the prompt by the user account control

© User iccount Control « | When you are logged in to a user account

possessing administrator rights, you may
receive a prompt by the Windows User
Account Control (UAC) to allow changes.

5 Doyouwantto allow this app to make changes to your

PC?

o o Select "Yes" as shown below.
rogram name:  imc
@ Verified publisher: imc MeBsysteme GmbH
File origin: CD/DVD drive '
() Show details Yes No

Change when these notifications appear

Select "Yes", to start the installation.
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Notes on the security software: McAfee
As of McAffe version 8.8 the rules listed below, cause installation problems.

Anti-spyware Maximum Protection
Prevent installation of new CLSIDs, APPIDs and TYPELIBs
Prevent all programs from running files from the Temp folder
Prevent execution of scripts from the Temp folder

Anti-virus Maximum Protection
Prevent alteration of all file extension registrations

Common - Maximum Protection

Prevent programs registering to autorun

Prevent programs registering as a service

Prevent creation of new executable files in the Windows folder
Prevent creation of new executable files in the Program Files folder

Please deactivate these rules for the duration of the installation procedure. By default these rules are
active when you select "Maximum protection” in McAfee.

3.3 Installation Step by Step

Actual texts appearing in the user interface may differ from those shown in the screen shots, depending
on the product configuration (path/version name).

Installation from the product DVD

¢ Close all programs.
e Insert the product DVD.

¢ In usual cases, the Setup program will automatically start after a brief delay. Otherwise use the
Windows Explorer and start the installation program from the DVD.

Installation after Download

e If you have obtained the product electronically (download, Email), simply start the installation
program manually.

Installation language settings (language after starting the software)

When you start the installation, you first see a

Select Setup Language pod . . . .
P anguag dialog for selecting the installation language.
?m Select the language to use during the
m,ng installation:
English e

Cancel

Selecting the language during installation
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Performing installation

B setup - imc Products - X

O
Imc

Welcome to the imc STUDIO
installation

Here vou can install praducts From ime.,

Wizt homepage Cancel

Installation setup welcome page

B setup - imc Products - X

imc STUDIO ®

imc

Fiead readme. bt
Opens "readme. bxt"

Introduction to imz STUDIO
Opens PDF document "Getting Started"

Installirc: LICEMSE M anager
Configure your licenses

Explore DVD

Wizt homepage Cancel

: To the installation =

Before starting installation

< Back.

B setup - imc Products - X

License Agreement
Please read the Following important information before continuing.

L ]
imc

Please read the following License Agreement, You must accept the terms of this
agreement before continuing with the installation.

Ll
im¢ Mefsysteme GmbH
Terms and Conditions
Governing the Use of imc MeRsysteme GmbH Software

w

OI accept the agreement

(®) 1 do not accept the agresment

Wizt homepage < Back et = Cancel

License agreement

Once you have selected the language, the
installation setup starts with a welcome page:

On the installation setup's next page, you are
offered the following choices:

e open the Readme-file,
¢ open the Getting Started-document,

¢ separate installation of imc LICENSE Manager
and

e display of the DVD contents.

You must accept the license agreement to
continue the installation.
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B Setup - ime Products - x | Inthe next step, select the file path where the
Select Destination Location ° products should be installed. For each imc
Where should ime Products be installed? Imc

product, a separate subfolder is created in this
path (e.g. imc STUDIO 5.0R5). Therefore it is
recommended that the path should end with "..
\imc".

Setup willinskall ime Products inta the Following Falder.

Choose the root directary For all imc products to be installed,

This setup will create a new subdirectary for each installed ime product. {e.g., ..\imc
STUDIO, . imc FAMOS, .0

| Browse.. .

Wiz homepage < gack Cancel

Entering the installation path

Select the products / Installation type
Now you can select which components should be installed. There are three types available:

e Demo 29]
° m@
e User-defined!s1]
However independent from the selected installation type the products that are always included are:
o imc LICENSE Manager for managing the licensing, and

o imc Shared Components, proving common components of the imc products, such as the curve
window.
Details on the types and the respective subsequent installation steps are provided in the associated
sections below.

0 Note on re-configuring imc STUDIO

Regardless of which variant of the installation is selected, when imc STUDIO is installed, all
components/plug-ins are included. This way, after successful installation it is possible to adapt the
configuration at any time by means of the product configuration | 361and to select the appropriate
edition.
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3.3.1 Demo and Auto

The installation types Demo and Auto are only slightly different. For both types the installation settings
are already configured. If you need further settings please choose the user-defined installation type [a1),

Demo

© Who should select the Demo installation

Use the installation type Demo in order to test the full scope of imc STUDIO for 30 days. No other
products which require a password will be installed.

B Setup - imc Products - x | The installation type "Demo" is installed along
Select Components ° with imc Shared Components and
hiich hould be installed? .
which components should be installe |mc |mC LlCENSE Manager
Please select the products, you wank to install, ° |mC STUDIO Developer (Demo),
e - e imc DEVICES ¢,

Installation of the required swstem software
imc Shared Components

ime LICEMSE Manager

imc SEMSORS

ime STUDIO

ime STUDIC Manitor

eWAE Lasa package of device drivers and firmware used by
Imc

im: FAMOS imc STUDIO.

imc Docurnentation

imc FAMOS Reader + Enterprise (Demo) and
imc Format Converter.

The associated Demo license must be activated
Vist homepane <gack Carcel after concluding installation by means of

imc LICENSE Manager, otherwise it is not possible
to start imc STUDIO. Once the demo trial period
has elapsed, use the product configuration| 38l to covert the edition to the license you have
purchased.

Selecting Demo installation

The imc STUDIO edition and the necessary components/plug-ins can be adapted at any time
subsequent to successful installation by means of the product configuration [ 36),

The imc FAMOS Reader is freeware which also needs to be registered using imc LICENSE Manager.
Installation start follows directly (see: "Starting the installation @").
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Auto

0 Who should chose the Auto installation

Use the installation type Auto in order to install the standard imc STUDIO edition including all
necessary components. Optionally, the password-protected sensor management system
imc SENSORS is installed.

B Setup - imc Products - x | The installation type "Auto" is installed along with
Select Companents ° imc Shared Components and
hich hould be installed? .

swhich components should be installes Imc imc LlCENSE Manager

Please select the products, you wank to install, ° |mC STU DIO Standard,

D v e imc DEVICES %,
Installation of the required swstem software
imc Shared Companents ° |mC FAMOS Reader
imc LICEMSE Manager
. « optionally imc SENSORS and
ime STUDIC Manitor .
ime WAYE ¢ imc Format Converter.
imc DEVICES
T o 1 As a package of device drivers and firmware used by

imc STUDIO.
R <Back cred | | The edition imc STUDIO Standard requires the

purchase for license. By contrast, imc FAMOS
Reader is freeware. Both products must be
activated by means of imc LICENSE Manager, otherwise the programs can not be used.

Selecting Auto installation

The imc STUDIO edition and the necessary components/plug-ins can be adapted at any time
subsequent to successful installation by means of the product configuration [ 36

B Setup - imc Products - x | Optionally, imc SENSORS is installed, which is a
tool for administering sensors. This product
requires a password for installation. If you do not
wish to install imc SENSORS, you can de-select it.

imc SENSORS Installation

L ]
imc

This additional step follows immediately upon
selection of this installation type. After entering

Passward for imc SENSORS:

[lnstall ime SENSORS Enter passward the COFrECt paSSWO rd, or SE|eCt|0n Of the
imc SENSORS installation, the installation starts
(see: "Starting the installation| 35™).
Wizt homepage < Back Cancel

Password prompt for imc SENSORS
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3.3.2 User-defined

This installation type enables the user to choose a detailed configuration. Based on your selection of
components desired, different installation steps are displayed.

© Who should select User-defined installation

Use the installation type User-defined if you wish to configure the products individual components.
With this type, it is possible to install password-protected components. Further, you can install and
configure additional imc products such as imc FAMOS (to different degrees). Note that some
components can require a separate license. For imc STUDIOQ, it is additionally possible to install all
available language packages.

Selecting components

ﬂ Setup - imc Products

Select Components
Which components should be installed?

- x | Once you have selected the installation type User-
defined, it is possible to select/de-select the

[ ]
IMC | desired components in the box at the bottom.

Please select the products, you want ta install. |mC LlCENSE M anager and

User-defined

- imc Shared Components are included, as well as

imc Shared Components
i LICEMSE Manager

ime SEMSORS

ime STUDIO

ime STUDIO Manitar

ime WAYE

imc DEVICES

imc FAMOS

imc Documentation

Installation of the required system software th en ecessary Syste mcom pon e nt, Othe rwise th e

installed products will not function properly.

Wizt homepage

< Back. Cancel

Selecting User-defined installation

Selection Description

Required system System components require using of imc products.

components

imc LICENSE Manager | imc LICENSE Manager enables the display and activation of all imc software products

requiring a license.

imc Shared Components

Shared components of the imc products, such as the curve window.

imc SENSORS imc SENSORS is a turnkey database program applicable across different
measurement devices, for administering and editing freely definable sensor
information.

imc STUDIO imc STUDIO is modular software platform handling all aspects of modern
measurement technology from simple data acquisition to sophisticated test
configurations.

imc STUDIO Monitor License-required component for imc STUDIO

imc WAVE imc WAVE is a software package for NVH (Noise Vibration and Harshness) analysis. It
is based on imc STUDIO and is installed as a separate instance of imc STUDIO. It can
be equipped with multiple, separately licensed analyzers.

imc DEVICES Package of device drivers and firmware used by imc STUDIO and imc WAVE.

Additionally, imc DEVICES alternatively offers a limited operation software which
allows the setting of all measurement parameters, real-time functions, trigger
machines and data saving modes.

imc DEVICES must be installed in order to use imc STUDIO or imc WAVE.
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Selection Description
imc FAMOS imc FAMOS is a program for analyzing, evaluating and documenting measurement
results.

imc Format Converter Converts imc measurement data to other formats such as EXCEL and ASCII.

Required system components

B Setup - ime Products - x | Inthe next step, the system components which
Some system campanents are missing on your PC! ° the products selected require are displayed, along
z‘:irs:g:ﬁ.components can be installed here or can be downloaded fram Microsoft Imc Wlth a note about Wthh are already |nSta”ed on
i A G i) your system. It is also possible to re-install any
eq)d) already installed components. Which components
Cvoac (oxist) are missing/present depends on the system and it
s (esist) update status, so that the illustrations below are
S o intended as an example only.
[J1nstall all
Wish homepage < Back Cancel

Required system components (example)

Configuring imc Shared Components

B Setup - imc Products - x | Inthis installation step, it is possible to install
imc Shared Components Installation [ ] paSSWOI‘d-pI‘OtECtEd ComponentS Of
IMC 1 imc Shared Components.

Additonal Options:

[ class Caunting kit

[5pectral kit
Wideo
Wizt homepane < Back Cancel
Configuring imc Shared Components
Option/Component Description
COM Products The imc COM programming interface is a system integration tool
Class Counting Kit Function library for imc COM products
Spectral Kit Function library for imc COM products
Video
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Password for imc SENSORS

B Setup - imc Products - x | If you have selected imc SENSORS, you are
ime SENSORS Installation ° prompted to enter the password prior to
installation. But if you do not wish to install

imc SENSORS, de-select it here.

Passward for imc SENSORS:

[linstall imc SENSORS: Enter password
Wizt homepage < Back Cancel

Password prompt for imc SENSORS

Configuring imc STUDIO

B Setup - ime Products - x | Itis possible to make settings for your licensed
ime STUDIO Configuration ° product edition here. In consequence, later
product configuration| 36! can be omitted.

Licensed Edition

imc STUDIC Standard ~

Additonal Options:
Install all languages

Lirks:
On Desktop [J1n Guick Launch Bar

Installationpath
Ct\Program Files (x86)\mc\ime STUDIO 5.0 R3

Wizt homepage < Back Cancel
Configuring imc STUDIO

Option/Component Description
Licensed edition Information on the editions is provided in the Technical datasheet for imc STUDIO.
Install all languages This option installs imc STUDIO in all available languages. If you do not need any

extra languages, you can shorten the installation process.
Please note that some functions require other languages. E.g. foreign-language
parameter sets can only be imported if the corresponding language is installed.

If the option is de-selected, then English and the operating system's language (if
available) are installed automatically. If desired, all other supported languages can
be installed later (see section Installing additional languages| 45).

Links Program starting links can be created either on the Desktop or in the Quicklaunch
bar.
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Configuring imc DEVICES

B Setup - imc Products - x | Here, you can install optional components of the
° imc DEVICES device driver package, which are
IMC | ysed by imc STUDIO and imc WAVE.

imc DEYICES Installation

Additonal Options:

EACAN, LIN, ETHERMET, ¥CPoE, Flexray, PROFIBUS, IPTCom, MVE:
[A 1587

A RN ROy

Extension for Windows-Explorer

[CLabvIEw(Tr) vIs

Wizt homepage < Back Cancel
Configuration imc DEVICES
Option/Component Description
CAN, LIN, ETHERNET, For measurement devices with one of these Fieldbus terminals

XCPoE, Flexray,
PROFIBUS, IPTCom, MVB

J1587 For measurement devices with a J1587-Bus terminal

ARINC/AFDX For measurement devices with a ARINC- or AFDX-Bus terminal

Extension for Windows- | Access to the device hard drive via the MS Windows-Explorer

Explorer

LabVIEW(TM) Vis Library for accessing the imc devices via LabVIEW(TM)

B Setup - ime Products - x | Inthis step, you can install the password-
ime DEVICES Installation ° protected components of the device driver

IMC package.

Additonal Options:
CoM-Inkerface

[CJoniine FRAME

[JcaM Databasis - Impart

DSerwce

Wiz homepage < gack Cancel

Configuration imc DEVICES (password-protected)
Option/Component Description
COM-Interface Installation of the ActiveX components
imc Online FRAME Installation of the imc Online FRAME Workbench with Compiler
CAN Database - Import | Vector database linkage, DBC-Format (see Device properties| 1151
Service Service support. Install this component only if requested by Customer Support.
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Configuring imc FAMOS

5 Setup - imc FAMOS —

imc FAMOS Edition
shich function scope do wou wish to install?

Flease select here which FAMOS edition vou wish to install, Please select the edition
purchased,

() Trial version (30 days For Free)
(") Reader (for free)

(O) FAMOS Standard

(®) FAMOS Professional

() FAMOS Enterprise

() FAMOS Runtime

Configuration of the imc FAMOS installation

Cancel

x | Inthis step, you configure the imc FAMOS

installation. Select the editions you wish to install.
Note that all editions except the Reader-edition
require a license.

Follow the Assistant's instructions and select your
preferred language for the help files and example
files like projects, sequences and dialogs. Select
any optional components which you wish to
install along with imc FAMOS. Additionally, a
folder for sample files is needed.

‘P imc FAMOS editions

More detailed information on the imc FAMOS editions is provided in the imc FAMOS manual.

Once all products have been configured, the installation can start.

3.3.3 Starting the Installation

B setup - imc Products - X

Restart the computer now

L
imc

‘our PC will restart during the installation.
Please close all running programs now!

Click the Mext - Butkon ko skart installation!

Wigit homepage

Concluding the installation setup and starting installation

< Back Cancel

Restart the computer now

@ Your computer will restart now!

Save all modified documents and close all running
programs!

Restarting the system

You are notified that restart of the system is
necessary for successful installation. For this reason
you should close any running programs.

Next, the necessary system components are
installed.

Once this part of the installation process has been
concluded, the system must be restarted, so the
following message is posted.

As soon as you click on "OK", the restart is
performed.

‘T Warning

After restarting, be certain to log in with the same user account with which you started the installation
process. Using a different user account can cause failure of correct installation of the components.
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After logging in, the actual installation of the
products begins. You are presented with a list of

Ready to Install

2] e e L — which components are to be installed, which you can
Products to be istalled: confirm by clicking on "Install”. The figure below
P eEmes popanerts shows an example; the actual dialog may appear
2t dard differently depending on your respective previous
ime loritor selections.
S — Next, installation of the individual imc products
imc Dacumentation beginS.
Corcs

List of components to install, following restart (example)

0 Disabling the system start

While installation is running, the operating system is disabled from starting again, meaning that no
other programs can be started.

B Setup - ime Products - When installation is finished, the following message
Conclusion of Installation 1S pOSted'
. me Shaped Cempanents was stated successtuly Next, you can start imc LICENSE Manager in order to
I m c e 2533?32:;23;T;tfv":f;:tl‘lg.z.:jl“u”é’ces:f"u.w activate your license. It is also possible to start the
irnz STUDIC Monitor was installed successhul . .
i WAVE was talld successuly imc LICENSE Manager later via the Start menu.

imc DEYICES was installed successfully

imc FAMOS Professional was installed successfully

imc Documentation was installed successfully

imc STUDIO has been configured accarding to the selected
Edition. In order to activate additional components such as imc
Inline FAMOS, or to change editions, start the Product
Corfigurator from imc STUDIO,

In the next moments, imc STUDIO will be optimized for vour
system, This may kake a few minutes. You can already begin
warking with imec STUDIO in the meantime.

Run ime LICENSE Manager

Concluding installation

3.4 Product Configuration / Licensing

imc STUDIO can be ordered and licensed/activated in various product configurations. Further details can
be found in the order forms or on www.imc-berlin.com. For a list of all possible editions and components
(plug-ins), see the Technical datasheet| == or contact our Hotline| 13\,

Editions and components

The following editions are available for imc STUDIO, and each include a certain basic package of
components (plug-ins)/functionalities.

Edition Order code

imc STUDIO Runtime imc STUDIO-RUN
imc STUDIO Standard imc STUDIO-STD
imc STUDIO Professional imc STUDIO-PRO
imc STUDIO Developer imc STUDIO-DEV

Additional optional or individually licensable components (plug-ins) can also be integrated.
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Each edition is able to apply configurations created with a higher edition, but not to modify them.

For the Edition Standard, Professional or Developer, the corresponding license is required. These can be
activated in the imc LICENSE Manager. The Edition Runtime is a freeware version. You can register this
edition in the imc LICENSE Manager. There, select the option "Trial versions and freeware".

Licensing (imc LICENSE Manager)

The software licenses are managed with imc LICENSE Manager. After concluding installation, you can
start imc LICENSE Manager directly in order to configure your license (e.g. by means of the
corresponding entry in the Windows Start menu: for Windows 7: All Programs > imc¢ >

imc LICENSE Manager). If imc STUDIO is started without an appropriate license having been
configured, the product configuration program opens, from where it is also possible to start

imc LICENSE Manager.

Follow the instructions of the imc LICENSE Manager.

imc LICENSE Manager offers a separate documentation which describes imc LICENSE Manager in
detail. Start imc LICENSE Manager and click on "Help".

Changing the product configuration

You can change the product configuration in order to adapt it to the license purchased. For instance, if
during installation you have selected a different edition or if you have purchased a product upgrade.
To do this, start imc STUDIO and click in the menu bar (top right) on the symbol [¥';. The product
configuration assistant now opens. You can change (upgrade/downgrade) the configuration to
correspond to the licenses you have purchased. Follow the instructions and close the assistant.

Product configuration x

® imc STUDIO edition
Please select the imc STUDIC edition and the components (plug-ins) you wish to load upon starting imc
imc STUDIO
® imc STUDIO Edition Full version of imc STUDIC with complete function scope plus some components subject to license.
® Developer The selection of products does not correspond to the edition. Select the products according to the edition?
() Professional
) Standard
) Runtime

® Components

[ 0 All Components l [ E', Basic Components ] [ ) Optional Components
> =l % imc Inline FAMOS Required licenses: imc Inline FAMOS

» o) ime STUDIO

> W i | imc STUDIO Automation Required licenses: imc STUDIC Automation
> = i | ime STUDIOQ Data Processing

» = NG| ime STUDIO Devices

» W 3 ime STUDIC Panel

> M = | imc STUDIO Powertrain Monitoring

» B ime STUDIO Project Management

» 3 ime STUDIO Scripting

> W ¥ £ ime STUDIO Sequencer

Minimum required edition: imc 5TUDIO Developer
Additional required licenses: imc STUDIO Automation, imc Inline FAMOS

l ey imc LICEMSE Manager l l OK l l Cancel l

Assistant for altering the product configuration

After completing the configuration, you must close and restart imc STUDIO to apply the new settings.
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Changing the edition
Please only change the edition if you have activated an appropriate edition in the
imc LICENSE Manager.

In the dialog's upper region, a number of editions are available for selection. The default selection
is the edition currently being used. If you change the selection, you can decide whether the
available components are to adapt to the selection. In most cases this is recommended, since this
is the only way all of the edition's functions will be available after an update.

Optional components are not affected by the edition selection and remain in their previous state.

Changing the components
Additional components (plug-ins) for the edition selected are available to choose. Some of these
plug-ins require a separate license.

In the bottom region of the dialog, the available components are shown. The set of components
currently used is selected by default (except subsequently to an edition change).

Column Description
Aktive il The component(s) is/are activated.
[l The component(s) is/are deactivated

Some of the components are activated. After clicking here, the
components underneath are deactivated.

Type _ The component requires an extra license in addition to the license for
v the edition.

The component can be activated for the selected edition without any
additional license.

-
~
i

Name Product name of the component

Description Short descriptive text about the component. More detailed
descriptions of the individual components are provided in the
Technical Spec Sheet | )

Activate/deactivate the individual components in the column "Active". Below the list, the
information on which additional licenses are required is presented.

0 Note: imc STUDIO Automation

The component Automation has its own independent license and for this reason always appears
in the list when selected. If you possess an imc STUDIO Developer license, you also have a
Automation-license.
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imc 3TUDIO

FAQ

Why are there sometimes two components for the same product? E.g. "Sequencer Editor" and
"Sequencer Engine"

Answer: Many components are subdivided into their actual function, on one hand, and on the
other their respective settings interface.

This distinction exist for the following reason: each edition can run any function created with a
higher-level edition, but not modify it.

In other words, using the component Sequencer Engine, you can run the Sequencer in the
Standard edition. However, the Editor (Sequencer Editor) is only available in the Professional
edition.

When should the "Engine" be deactivated

Answer: In most cases, it is not necessary to deactivate the engine if the component is not
required. However, be aware that every component activated makes resource demands.

Whenever programs reach the boundaries of their capabilities, unforeseen effects can occur, up
to and including a system crash.

If this is a concern to you, you can deactivate any components which are not needed.
At a minimum, keeping unnecessary components active slows down the launch of the system.

3.5 Start

Starting imc STUDIO

Start the software by means of the associated desktop icon or via the Start menu.
Further, as part of installation an icon is set up on your desktop and - depending on your

Q choice during installation| 261- a symbol in the quick launch toolbar.

find under "Programs" the folder "imc" and in it a link to start the product.
If product configuration / licensing| 361 is missing, the Product configuration starts automatic.

Splash screen

Next, a splash screen appears, indicating that
. software components are being loaded.
Depending on the installation and the PC

I m c capacity, this could take some time.

imc STUDIO

integrated software enwironment for measurement & control

Loading ime.Studio.Plugins.Widgets. AUtomative..,

@ imc Mefisystame GmbH - imc STUDIO Versian 5.0.1

Loading the software components after start

If no icon was set up (installation option), then open the Windows Start menu. There you
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Homepage - Start page

By default the Homepage is shown when the software is started. The Homepage shows certain
functions, depending on the particular product, as buttons. Click on the corresponding buttons, to
select your desired functions. After the first installation, the Homepage may appear as shown in the
example below:

imc STUDIO - StandardProject - Experiment 0001

Home A EH® TG

BUHE® Q L = 2
I i ] it | [ -]
CEHEP® =] - .
New Open Save Save | Setup Search for Save current Measurement | Show Data Data | Selection
as Devices Data Panel (device)  (PC)
Experiment Device control Panel Print Explorer View
. ime STUDIO, the integrated software environment E

I m ‘ for measurement & control

»

EXPERINIENTS .
we=ee IMC STUDIO

DI B IICTOEAL e e S e A S e e e e : --'-,

productive testing
DEVICES

Show List

Search for Devices

VIEWS

Selected view:
<default> -

g INFORMATION

Show Information .

3" Logbaok
&

Welcome Page (Example)

imc STUDIO starts with a simplified view

Along with installation of imc STUDIO, a number of Views are provided. Views in this sense are
defined designs for the user interface’s appearance.

imc STUDIO offers a wide variety of possibilities and functions, but the entire scope of these is not
always needed for a single simple measurement.

© imc STUDIO starts with a simplified view

In order to make it easier to get familiar with the software, the program starts with a simplified view
with limited choices. All important functions for measurement and visualization of measured data
are available. The menu ribbon is structured in such a way that proceeding from left to right accesses
all of the Main windows| 4.
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Changing from the simplified view to View: Complete
You can switch to a different view at any time, in order to obtain access to all of the existing functions.

¢ To do this, go first to the menu item Extra and in the drop-down list of views, select: Complete.
In order that this view also be used the next time imc STUDIO is started, save the view as <default>:

e Ribbon View > Save as. Select from the list; <default>.

© Notes on the descriptions and the screenshots

The following descriptions and screenshots always pertain to the view with the full scope of
functions. Many of these functions are also found in the minimized view at another location.

3.5.1 Device Connection / Network / Firewall

To use an imc measurement device, imc STUDIO must set up a connection via a network (mostly LAN).
Details on the network settings are presented in the chapter Setup - Connect the device (configuring the

network)| s,

0 Skipping the network settings

If you have used the predecessor device control software imc DEVICES in the past, you can skip these
steps, as the network configuration of the PC and the devices need not be changed for imc STUDIO.

Firewall

The firewall used might prevent establishment of a connection between the operating software and
the measurement device. If the software is unfamiliar to the firewall, then a corresponding prompt
usually appears upon accessing the network. This happens, for example, after starting the software

and upon first accessing the device (e.g. in a device search). Some firewall programs can also block
access to system and hardware-components.

In all cases, correct operation is only possible if the connection is not blocked. The following
programs are usually affected:
¢ imc STUDIO: imc.Studio.exe
Default path: C:\Program Files (x86)\imc\imc STUDIO...
o imc DEVICES: imcDevices.exe
Default path: C:\Program Files (x86)\imc\imc DEVICES...

e imc DEVICES Service: imcDevicesService.exe
Default path: C:\Program Files (x86)\imc\Shared
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@ Windows Security Alert X

@ Windows Firewall has blocked some features of this app

‘\Windows Firewall has blacked same Features of imec Devices Service on all public and private

networks,
Marme: imc Devices Service
Fublisher: imc MeRsyskeme GmbH
Path: C:hprogram Files (x@aiimclsharedlimodevicesser vice . exg

Allow imnc Devices Service bo communicate on these networks:
Private netwaorks, such as my home or wark nebwark

[JPublic netwarks, such as those in airports and coffee shops {nat recommended
because these nebwarks often have litkle or no security)

‘Wwhat are the risks of allowing an app through a Firewall?

Gﬂlluw ACCESS Cancel

Example of the firewall warning under Windows 10
Windows XP: For undisturbed operation of imc STUDIO, you must select "Unblock".

Windows 10, 8, 7 and Vista: Here, there is a distinction between private and public networks. For
operation on LAN, it is sufficient to enable "Private networks". Enable this access type

You may wish to read the operating instructions for your firewall, and/or ask your administrator /
IT-department.

3.5.2 Plug-ins / Main Windows

> imc STUDIO provides the framework for plug-ins. Plug-ins appear within imc STUDIO as main
windows. A plug-in can have one or more main windows.

The main windows appear in the Navigation Pane.

On the left you see an example of the Navigation Pane with the main windows Homepage,
Setup, Panel, Automation and Sequencer (Panel is selected).

To jump to one of the main windows, click on the corresponding button in the Navigation Pane.

Navigation Pane! 671: Select this link to go to further information on operation of the
Navigation Pane.

0 Notes on the use of the simplified view
¢ When you use the simplified viewﬁtﬁ, the Navigation Pane is hidden. In this case, in order to
go to the main windows Setup and Panel, use the menu ribbon.
¢ The other main windows can only be reached via the Navigation Pane.
« If you need it, you can show the Navigation Pane! e8], or change the view| so,

EEICIEIE] e

Tool window

Most plug-ins have their own tool window (e.g. the Panel with the tool windows: Widgets and
Data Browser). The tool windows are described in their respective sections.
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Tool window/ 671: Select this link to go to further information on operating the tool windows and for a
description of the tool windows belonging to the imc STUDIO frame.

3.5.3 Important Settings

User and User groups

imc STUDIO has the ability to administer various users which are permitted to use the program in
various ways. For details see the section User administration [ 73),

Options
Before beginning to work with imc STUDIO, you can change essential settings, such as the folder path
where the experiments are saved:

o Select the item Options@ in the Extra menu
¢ To change the folder path, select Project Management > HDD settings
¢ Here, you can edit the path int he database.

0 Reading and writing access rights are required

Please note that this setting will apply for every user of imc STUDIO. Each user must possess reading
and writing access rights for the specified folder path.

3.5.4 Command Line Parameters

Opening an Experiment file

An experiment file| 83] (e.g. MyExperiment.imcstudio) can be opened directly in the Windows Explorer by
double-clicking. This starts a new instance of imc STUDIO and opens the experiment file. The same
procedure also applies for linkages to experiment files, for example files on the Desktop.

Experiments can be started with command line parameters. To do this, create a link to an experiment file
and enter the desired parameter.

["inc STUDIO Installation"] "Experinent-File" [/fullscreen] [/do[StartMeasurenment]]
[/do[ Start Sequencer]]

Open Experiment with a specific imc STUDIO installation

[*imc STUDI O Installation"] .
(optional)

In order to open an experiment file with a particular installation of imc STUDIO, extend the link with
the respective installation's name. For example:

"C:\ ProgranDat a\i nc\i ncSt udi o\ Appl i cations\ _2\i ncSt udi 0. exe" "C:
\ User s\ Me\ Docunent s\ i ntSt udi o\ MyExperi ment . i ncst udi 0"

The experiment file MyExperi ment . i ncst udi o is started in the imc STUDIO installation under
Appl i cations\_2\.
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"Experiment file" Experiment to be loaded

Mandatory entry. Opens the experiment entered with the imc STUDIO installation which is set up as
the default program under MS Windows. Mostly this is the last imc STUDIO version installed, or
imc STUDIO Monitor, if this component was installed along with it.
One possibility is to specify the path in absolute terms:

"C:\ User s\ Publ i c\ Docunent s\ DB\ St andar dPr oj ect\ confi g\ MyExperi nment . i ntst udi o"
Another way is to specify it in reference to the name of the database and of the project (the

appropriate database folder must be selected):
"incDB:// DB\ St andar dPr oj ect\ MyExperi nment "

/ ful | screen Fullscreen mode (optional)

In order to start an experiment in fullscreen mode, the experiment file is opened with the

parameter /ful | screen.
"C:\ User s\ Me\ Docunent s\i ntSt udi o\ MyExperi nent . i ncstudi 0" /fullscreen

After opening the experiment file, the Panel is started in fullscreen mode, if the experiment contains
at least one Panel page.

/ do[ St art Measur enent | Starting the measurement (optional)

In order to start the measurement automatically upon opening an experiment file, The experiment
file is opened with the parameter / do[ St ar t Measur ement ] .
"C:\ User s\ Me\ Docunent s\i ntSt udi o\ MyExperi nent. i ncstudi 0" /do[ StartMeasurenent]

or
"C
\ User s\ Me\ Docunent s\ i ntSt udi o\ MyExperi ment . i ncstudi 0" /fullscreen /do[ StartMeasur
ement |
/ do[ St ar t Sequencer ] Starting the Sequencer (optional)

In order to automatically start Sequencer upon opening an experiment file, the experiment file is

opened with the parameter / do[ St ar t Sequencer] .
" C:\ User s\ Me\ Docunent s\i nt St udi o\ MyExperi nent . i ncstudi 0" /do[ Start Sequencer]

or

"C
\ User s\ Me\ Docunent s\ i ntSt udi o\ MyExperi nment . i ncstudi 0" /fullscreen /do[ StartSequen
cer]
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3.6 Info / Version Information

imc STUDIO consist of multiple components (plug-ins). In order to see which components are included in
your package, click in the menu bar on the symbol -i/. Then a pop-up window appears displaying the
product names and details on the components:

FEjE B %

im C STU D Io Developer 5.0 R3 (Build tt.mm.yyyy)

¥ . imc STUDIO
imc STUDIO 5.0R3 Tty
imc COMMON Components 50R3 tt.mm.yyyy
imc STUDIC Devices 5.0R3 tomm oy
imec STUDIO Data Processing 50R3 t.mmyyyy
imc STUDIC Panel 5.0R3 .y
imec STUDIO Sequencer 50R3 tt.mm.yyyy
imec STUDIO Automation 50R3 Tt mmyyyy
imec STUDIO Project Management 50R3 tt.mm.yyyy
ime STUDIO Scripting 50R3 tt.mm.yyyy
imc STUDIO Core 50R3 t.mm oy

P :imc DEVICES

P imc Shared

Version information (example)
With the buttons on the left side, you can change the list's depth of detail and how it is sorted.

With the buttons on the right side, you can start the assistant for the product configuration [ 36), start the
imc LICENSE Manager | 361 or export the product selection.

While performing the export, you can save the contents as a file in XML format. For inquiries for Hotline,
it may be necessary to send it as an Email (see also chapter Customer Support / Hotline @).

3.7 Information and Tips
3.7.1 Installing Additional Languages

If in the installation type User-defined [ 31)the option Install all languages was not selected, then upon
conclusion of the installation, imc STUDIO is available in English plus, if provided, in the operating
system's language. In all other cases all supported languages are already installed.

If desired, all other supported languages can be installed later (no data processing medium is required).
0 Which languages are be installed subsequently

In subsequent installation of languages, all languages supported are installed. There is no selection
possibilities.
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Step by step
o Administrator rights are required.

e Open the installation folder of imc STUDIO (e.g. C:\Programme(x86)\imc\imc STUDIO 4.0 R1), e.g.
with Windows Explorer or by means of the command line.

¢ There, open the folder Languages
¢ Run the file InstallLanguages.bat.

o Wait until the script stops and posts the message Failures: 0. This indicates that the installation has
completed successfully.

0 Instruction notes (not applicable to Windows XP)

If installation was unsuccessful, the necessary user rights may be missing::

o |f InstallLanguages.bat is called via the command line, run the command line as Administrator
(context menu: Run as Administrator)

o If InstallLanguages.bat is called via the Windows Explorer, run the call as Administrator (context
menu: Run as Administrator)

3.7.2 Recommended Virus Scanner Settings

The presence of many channels can burden the PC if a virus protection program scans the data captured.
This may cause a jiggling display and high demands on the processor.

We strongly recommend removing imc STUDIO from the virus scan. Most virus protection programs are
able to classify individual programs as low-risk. To do this, please refer to the instructions for your virus
scanner.

¢ Add the program imc.Studio.exe to the list of low-risk programs
The default path is: C:\Program Files (x86)\imc\imc STUDIO...

¢ Add the program imcDevices.exe to the list of low-risk programs
The default path is: C:\Program Files (x86)\imc\imc DEVICES...

¢ Add the database path along with all subfolders to the list of low-risk folders.
The default path is: C:\Users\Public\Documents\DB

e Ensure that its data are not searched for viruses during reading or writing

3.7.3 Update and Compatibility

Update if imc FAMOS Version 6.2 or older is installed

On this DVD the current version of imc FAMOS is available. This version is installed automatically if the type
"Demo" or "Auto” for installation is chosen. Before the installation starts, check if your license key is valid for this
imc FAMOS version. If not, choose the installation type "user-defined" and deselect imc FAMOS.
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Update from imc STUDIO V3.0R5 or older

Import of the device descriptions necessary

The administrations of the device descriptions has been revised. In consequence, some devices which were
previously known no longer appear in the device list.

Please run a new search for the devices after installation or save the device description files before the de-
installation. Following the installation, the saved device description files can be imported again.

To find the device description files, proceed as follows:
The easiest way to reach the new path is:
¢ Hold down the <WIN> (Windows) key and press "r" (or "Start"/"Run").
e Next, in the input box, enter the following shell command and click on OK.
For imc STUDIO V3.0R4 07.07.2011 or older
¢ shell:common appdata\imc\imc Devices\Device
For imc STUDIO V3.0R4 19.09.2011 or newer
o shell:programfiles\imc\imcStudio_3_0_R4\Devices
Save all device description files (*.umi). After installation, import the saved files.
e Menu item "Project” > "Import / Export"
e Under "Import", select the item: "Import device descriptions” and confirm with "OK"
o Select the saved device description files (*.umi) and confirm with "Open™

There is a new handling of variable types to be observed (e.g. Numeric or Text)
If a variable takes the type: Numeric, it is not possible to write text to that variable.

In Version 3.0R4, this constraint did not yet exist. Please check after converting your experiments whether
the user-defined variables created are of the correct type. If any imc FAMOS variable have been created, this
must also be taken into account.

Automatic creation of user-defined variables has been eliminated (e.g. by running commands...)
The handling with variables has been revised. Variables are no longer created automatically in the process of
setting them. Instead, variables need to exist already when they are used. For instance, the command Import
Parameter Set is no longer able to generate variables, but can only import already existing variables.

To create variables, please use the Data Browser (button: "Create Variable" or "Load Variable") or the
command: "Load Variable".

When updating the experiments, you previously (including up until imc STUDIO 3.0R4) needed to perform
parameter set export as .dat, which saves all user-defined variables. With imc STUDIO 4.0R1, you load the
experiment and next load the missing variables with "Load Variable".

Next, select all loaded variables, open the context menu and select: "Edit selected variable". Set the property
"Validity range" to an appropriate range, e.g. "Experiment".

The variables will then be saved in the experiment and do not need to be created again. Then, the
experiment works in the familiar way.
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Parameterset commands have been revised (for example, it is no longer possible to create a .dat
file)
The handling of Parameterset commands has been revised. For the purpose of exporting and importing, there
are now "Variables"-commands. The Parameterset commands are responsible for setting properties.

In consequence, it is only possible to create and import .csv files by means of the parameter set commands.
When converting an experiment, a message in the logbook provides notification of this fact. Please use the
appropriate commands:

o for variables: The Variables commands
o for settings (e.g. channel settings): The Parameterset commands

Import of old application settings
Saved views from older versions can be imported. Note that the menu and the window arrangements have
been revised. In consequence, these settings are not imported. A notification in the logbook makes not of
this.

Update from imc STUDIO V4.0R1

Product configuration settings are not adopted
If an already existing imc STUDIO V4.0R1 is overwritten by this version, the new version does not adopt the
product configuration of the version before. After the installation is finished successfully, the product
configuration has to be rechecked.

Simplified views
imc STUDIO starts with a new, simplified view offering all important functions for measurement and
visualization. This view does not show neither Sequencer nor Automation. For experiments, that use these
plug-ins, change the view to "Complete" or open the Navigation pane via Extras > View > Toll Windows. In the
new default view, also the available actions in the ribbon are reduced. If the complete menu is required,
switch also to the view "Complete".

Sequencer
During the Sequencer is running, canceling dialogs no longer stop the Sequencer. If that behavior is still
desired, the result of the respective dialog need to be evaluated. If the dialog response is "Cancel”, the
command "Stop Sequencer"” must be inserted. The execution of commands connected to any events or
Widgets is still stopped when a dialog is canceled.

Scripts
Scripts in experiments, that are created with version 4.0, shall be compiled after conversion. Detaillied notes
on this topic can be found in section "Important notes" in the "Scripting™ help.
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Update from imc STUDIO V5.0R1

SQL Placeholder

Such SQL placeholders used as: SETUP.SQL, EXPERIMENT.SQL, MEASUREMENT.SQL may need to be converted
manually. The associated information is always outputted when an old experiment is loaded.

Background:

Column identifier with spaces in the name could not be resolved. In order to make this possible, the syntax
needed to be revised. Column identifier are now always expected in apostrophes (* *). Old, saved
placeholders (without the appropriate brackets) may in some cases fail to be resolved.

Correction:
If an SQL-placeholder is not resolved correctly, navigate to the position where the placeholder is used.

¢ Select the "green" text with the cursor

<SETUP.SQL"SELECT DefcriptionLong FROM Project”)=

iG]

.y

e Press the keys: <CTRL> + <Space>

¢ In the Assistant which opens consequently, the corrected syntax already appears. Simply click on the

button: OK
I E
Tables Columns Condition

Analog and digital chanrs Company name
Analog channels -
AppMod block paramete | | Conditions (end)

Channels Conditions parameter r—

Channels (Balance, Shu_| | ¢ongitions parameter r
Current time

Dependencies Conditions parameter \

Devices Conditions parameter v
Digital channels Date

Diskstart configurations
eriment
- » | 4 | o

SELECT "DescriptionLong’ FROM [Project] oK |

2l And

The automatically corrected syntax is used:

<SETUP.SQL"SELECT 'DescriptionLong’ FROM [Project] ")
@
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imc Application Module - ExternalEditor
"If a dedicated "ExternalEditor" was written for an application, it needs to be revised upon updating to
imc STUDIO 5.0R3.

In the class inherited from API_ReturnValue V1, the following lines of code must be appended:

//new in the inc STUDI O 5. 0R3 Version
public APl _Vx Get APl <API _Vx>() where APl _Vx : class, |ReturnVal ueBase
{

}
In total, this would appear as follows:

cl ass ChangedAppM©bdZi p : APl _ReturnVal ue_V1

return this as APl _Vx;

public inc. Comon. I nterfaces. Logbook. APl _LogbookEntry VI1[] Error

get { return new inc. Conmon. | nterfaces. Logbook. APl _LogbookEntry VI1[]1{}; }

}
publ i c bool HasChanges
{

get { return true; }
}

public bool HasErrors
{

get { return false; }

//new in the int STUDI O 5.0R3 Version
public APl _Vx Get APl <API _Vx>() where APl _Vx : class, |ReturnVal ueBase
{

return this as APl _Vx;
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4 imc STUDIO - General

imc STUDIO is the common framework forming a product package through the combination of modular
components (plug-ins).

Which plug-ins are available depends on the product installation (order).
Start here

The imc STUDIO framework includes common functions:
Projects, Experiment templates and Experiments@

Data management| )
Open / Save experiments@

Saving / Loading views| 80!
User administration and Access riqhtsﬁ?ﬁ
Navigation Pane! 67, Logbook| 69)

Customer Support - Hotline
Questions or problems? Contact our Customer Support / Hotline [13),

4.1 Ribbon
4.1.1 Project Menu

The Project menu is available in every plug-in.

Some of the dialogs offer an extended view| sa, By default, the dialogs are displayed without project
view and experiment templates.

Project

Menu item Description

@ Manage Projects| 531 | Managing projects and experiment templates

lljl Save Project Saves the current project
Experiment
Menu item Description
D New| 551 Creates a new experiment
|] Open Opens an existing experiment
H Save Saves the current experiment
lljl Save as| 55 Saves the current experiment under a new name
Im-/Export
Menu item Description

QE Import / Export| 551
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Measurement Data

Menu item Description

In addition to the optional automatic data saving, you can also perform targeted
saving of the data currently in the PC (Current measurement) either during or

~ subsequent to the measurement.

& See also Setup - Advanced Device Functions:

Save current Storage Options and Directory Structure > Controlling Data Storage > Targeted
Measurement Data as Data Saving, or Saving Subsequent to Measurement|/ 610

Save current
Measurement Data

0 Note: Without imc STUDIO Project Management

In the product configuration, the component imc STUDIO Project Management can be deactivated. This
is always the case in imc STUDIO Monitor, for example.

If imc STUDIO Project Management is deactivated, a number of limitations apply.

Among others, there is no longer any database. The dialogs for saving and opening experiments match
the standardized "Save As"- or "Open"-dialogs. Experiments can be saved at any desired location. The
saved measurement data are stored in the designated experiment folder.

The functions of the Project Management are listed in the Technical Spec Sheet.

The description of the Project- and Experiment-dialogs n the following pages pertain to imc STUDIO
with activated Project Management.

Changes in the menu without imc STUDIO Project Management:

Project - without Project Management

Menu item Description

Saves the current project. In this case, all "Project”-settings are saved as
"Application"-settings and apply for all experiments.

‘ljl Save Project

Experiment - without Project Management

Menu item Description

Creates a new experiment. The storage location is first determined by means of
"Save experiment/Save experiment as".

Opens an existing experiment. The experiment can be be saved anywhere in the
file system.

Saves the current experiment at the storage location previously set using "Save
H Save experiment experiment as"; if no storage location had been determined yet, "Save
experiment as" is run automatically.

Saves the current experiment under an arbitrary name at any location in the file
system

D New experiment

|| | Open experiment

] .
= Save experiment as
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4.1.1.1 Dialogs: Project and Experiment
The Project Management dialogs are described below:
e with Project view and
o with Experiment templates.

By default, these ogtions@ are deactivated, in consequence of which not all functions are available.
Options-dependent functions are mentioned explicitly below.

The dialogs following the functions Manage Project, New Experiment, Save As and Open are structured
similarly. The dialog is described below on the basis of Project Management as an example. Not all
dialogs feature the complete scope of functionality.

(3 &) -+ |imDBIDESEndardProject 1 - |@|
* New Import  Expork Delete 2 [D E| =
Projects
=] |3 DB Marne | Creation date Dake modified
@ MyProject [[7] Experiment_0001 06.06,2014 14:37  06.06.2014 1437
@ StandardProject [ StandardTemplate 06.06.2014 14:37  06.06,2014 14:37
Compary . . Project Linked pra
harne Description Hint docurmnent docurnent
1 | ’
Close
Y

Example: Manage project
The dialog is subdivided into five regions (from top to bottom):
Address bar
Menu bar
List of all projects
List of all experiments and experiment templates in the selected project
5. Linked metadata information belonging to the selected experiment
By default, the regions 1,2 and 4 are displayed; the others can be activated if desired.

A wbdpRE

Region 1: Address bar

The address bar displays only the names of the database and the project selected. The bar has no
additional functions.
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Region 2: Menu bar

Create new project: Creates a new project in the selected database (a database must be
selected).

Create new experiment template: Creates a new experiment template| 841 (a project must
be selected).

Experiment templates can be generated from a variety sources:
e From present settings

e From existing experiment

e From default settings

Imports elements (projects, experiments and or experiment templates) from a file in the
selected entry.
The file can contain multiple elements. You can select either all or individual elements for
import. Additionally, the target name can be changed.
Be sure to first select the target correctly. You can only import a project if the database
is selected. You can only import experiments and experiment templates if a project is
selected.

You can only import projects if the Project view is activated.

New

Import

Exports the selected entries to a file.

Export Whole projects and individual/multiple experiments and experiment templates can be
exported to a file.

Deletes the selected entries.
Complete projects and individual experiments/experiment templates can be deleted. If

Delete
you select delete an experiment with saved measurement data, a prompt appears for
confirmation that you wish to delete the data.

H/H Show/Hide Region 3 (list of all projects)

(=[] Show/Hide Region 5 (metadata information)

Regions 3 and 4: List of all projects/experiments and experiment templates

In these two regions, the projects/the experiment and experiment templates are listed. When you
select a project, all elements of the project selected are displayed in the region at right.

Region 3 is only displayed if the project view is activated and the region is shown by means of the
menu button [

Region 4 only shows the experiment templates if these are activated.

Region 5: Linked metadata information

The metadata saved with the selected experiment are displayed in this region. When an experiment is
saved, the metadata can be saved automatically along with it. In the Ogtionsﬁﬁ Metadata >
Experiment - Metadata > Setup page, you can select which source to use for the metadata.

Only shown if the region is shown by means of the menu button [k

Dialog: New experiment

See: Create Experiment! s5)
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Dialog: Manage Project

Preferred experiment template

When you create a new experiment, it is generated from an experiment template (see experiment
template | 84).

When displaying experiment templates| 62, you can mark an experiment template as preferred
(template context menu > Set as preferred experiment template ).

If the experiment templates are no longer displayed, the new preferred experiment template is
automatically used when a new experiment is created.

4.1.1.2 Creating/saving an experiment
Each experiment has an identifying name which is specified when it is created/saved. Each name may be
used only once per project.

When you create an experiment (ribbon menu item: Home or Project > New), or when you save an
experiment under a new name, you are asked for a name. In this case, enter a unigue name.

If the Project view! 621 is activated, you can additionally select the target project.

New Experiment
When you create a new experiment, it is generated from an experiment template (see experiment
template/ s4).

o If experiment templates are displayed| 2}, select an experiment template.

e If they are not displayed, the preferred experiment template! ss!is used automatically (at default:
StandardTemplate).

All changes since the last save are discarded if a new experiment is created.

Save experiment as

When you save an experiment under a new name, a new experiment having the current settings is
created.

4.1.1.3 Import / Export

In this dialog you can import and export various components.
Select the ribbon menu item Project > Import / Export.

Option Description
Parameter set Enables loading and exporting of values (data pool) and settings (device configuration).

Select the desired settings/values. Details are provided in the documentation on the
command: Import parameters| = and Export parameters| .

Views, metadata Exports views, metacolumns, ... and sensors set up in imc STUDIO to a file. Or conversely,
columns, import views and metadata columns, ... from a file.
(sensors,) ... 82) You can adapt the imc STUDIO user interface, for instance by altering the Setup pages or

the tool window. These settings can be saved by means of exporting.
in this way, views can be transferred to other projects/applications/PCs.

imc DEVICES Imports the devices configurations of an old imc DEVICES experiment or an imc DEVICES
experiment| zs7] device configuration for a device.
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Option Description

Supplemental files Supplemental files can be import and exported:

Characteristic curves and filter data for imc Online FAMOS / imc Inline FAMOS (*.dat)
imc Online FAMOS source code (*.ofa)

Synthesizer directory structures (*.dat)

Messaging configurations (e-mail, SMS, UDP, ...) (*.msg)

Export: Shows the dialog to manage supplemental files| 1051, in which you can export in the
experiment existing supplemental files.

See the description: Setup > Ribbon > Configuration > Supplemental Files| 105,

Synthesizer-/controller| Imports synthesizer-/controller configuration.
configuration

imc DEVICES Imports adjustment values created with imc DEVICES.
adjustment values

Device descriptions Import: Imports device descriptions (umi files) as new devices in the Setup, a devices had
('<Device hame>") been selected following a device search. Afterward, the device is available for
configuration.

Export: Exports the device description (umi file) for the device '<Device name>' into a
selectable folder.

MFB configuration Imports ARINC (*.idb), AFDX (*.xml) or CAN (*.cba) configurations.

Panel pages of an Imports just the Panel pages of an imc STUDIO experiment without any device
imc STUDIO configuration data or measured data.
experiment Be aware that all pages present will be deleted.

Transfer experiment to| Opens an experiment and offers a choice of which devices to use for the experiment.
other devices| 255

Setup table description| Imports an exported Setup table description.

Setup column Imports an exported Setup column description to an existing table description.
descriptions

Import sensors Imports sensors created in imc STUDIO from a view settings file| 82\,

4.1.2 Edit Menu

The content of this menu depends on which plug-in is currently open.

Objects (e.g. on the Panel) are deleted without a confirmation prompt. If you have deleted an object
accidentally, use the menu item Edit > Undo.
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4.1.3 View Menu

Views
Menu item Description
H Save View| 80 Saves current view - overwrites the used view in the project settings.
l lj| Save View as| 80} Saves currentlylew in fthe QIrOJect settings under a new name freely specified by
I — the user, e.g. "Test Drive 1".
@ View selection| 80} Loads view from the project settings.
Delete View!| 80 Deletes a saved view from the project settings.
Restore| 80} Restores views from the factory settings.
Layout
Menu item Description
?"f"f Reset Window Restores the GUI of the currently open main window.
=" | Arrangement| 571
Customize Ribbon . .
@ Menuls7 Customizes the menu ribbon.
Wl | User-defined buttons | Creates user-defined buttons which cause commands to be carried out.
ﬁ' Choose Tool Opens the dialog: Tool windows chooser in order to show/hide the tool
™7 | windows e#) windows.

4.1.3.1 Layout

Reset Window Arrangement

Menu item View > Reset Window Arrangement
This function sets the currently open main window's GUI back to its last saved condition.
This affects the window arrangements:

e the position and size of the imc STUDIO window

e the position and size of the tool window

Customize Ribbon Menu

Menu item View > Customize Ribbon Menu
By means of this function the menu ribbon can be customized.

Choose Tool Windows

Menu item View > Choose Tool Windows
Opens the dialog: Tool windows chooser| 681in order to show/hide the tool windows.
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4.1.4 Extra Menu
The content of the menu Extra depends on what plug-ins are included.

Options
Menu item Description
.LES Options! 58 General options
Metadata Assistant/ 208 Using the Metadata Assistant, you can save metadata from the Sgtup along with
a saved measurement or also save them directly to the channel file.

User Administration

Menu item Description
"E Login| 7# Logs in a user
g:# Logout/ 77 Logs a user out
&b Administration| 74 Sets up a user and assigns them to imc user groups
t@ User access rights| 791 | Assigns rights to imc user groups
w3a | Startup behavior[ 761 | For setting imc STUDIO's startup behavior
Sequencer

Menu item Description

. Starts the Sequencer. For more info see the description of the plug-in
ﬁg Start (Sequencer)
Sequencer | us)
Stops the Sequencer. For more info see the description of the plug-in
Sequencer | us)

ﬁ Stop (Sequencer)

4.1.4.1 Options

In this dialog you can make fundamental settings for the individual plug-ins.

m Where are the options saved?

The individual options each have different storage locations. Some are saved with the project, others
belong to the entire application (the imc STUDIO installation). A diskette-symbol indicates the storage
location:

Scope Description

I . Options which apply for the imc STUDIO installation. The apply for all projects
H Application option and experiments belonging to the selected database.

H Project option Options applying to all experiments belonging to the current project.
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Command Options

Mail options
Default values for the Mail-command. As long as no other settings are made in the corresponding
command, these default values are used.

Please obtain the necessary settings values from your E-Mail provider.

Options - Mail options| Description
Address Sender address (your email address).
Mail server (SMTP) Outgoing mail server of the E-Mail provider used.
Password Password for authentication.
Port SMTP server port used.
Postfix This postfix will be appended to every email.
Sender name The name of the sender of the email (your name).
User User name for logging in.

Data Browser

General options

Options - Automatic | Description
loading on demand

Automatic loading on | Measurements are loaded automatically if your variables are linked to a Widget on
demand a Panel page.

Options - Categories | Description

Grouping by categories| The variables are grouped in the Data Browser according to their respective
categories (e.g. "Analog inputs”, "User-defined variables"). This can be deactivated
in order to sort the variables by their names. Additionally, you can create your own
groups by naming the variables according to the following syntax: "Group.Name".
For instance, if there are two channels: MeasPoint1.Temperature and
MeasPointl.Voltage, these variables are automatically grouped in the group:
"MeasPoint1".

Options - Filter list Description

Display filter list Enables filters to be defined which filter according to the channel name and to
metadata. The filters defined are listed in the Filter List in the Data Browser and are
available for selection there.

Options - Description
Measurement number
Save the assignment of| If a measurement number is assigned to a measurement, the assignment is saved
the measurement with the experiment.

number
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General options

Default dialog options

Here it is possible to specify default answers for dialog queries. If a value other than "Show dialog"
is selected, the dialog is not shown and instead the selected answer is used.

Dialog name Description

Measurement running | Stop and Connect
- reconnect not

possible

Overwrite autostart | OK

configurations

Overwrite existing file | Yes
No
Cancel

Project has changed | Yes

No
Connection failed - Yes
transfer configuration | ng
Disconnect from Disconnect
running measurement Stop and Disconnect
No new devices found | Yes
No

Measurement running | Reconnect
Stop and Connect

Devices deselected Discard
Transfer
Experiment has Yes
changed No
Logbook
Logbook
Options - Show Description
logbook at
Category of the For this category, the logbook is opened and attached.
message (Errors,
Information,
Warnings)
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Metadata

General Options

Options - Experiment -
Metadata

Description

Export upon saving

Activates/deactivates automated export of the selected Setup page to the
experiment. The export is performed whenever the experiment is saved. For
example, in the project management dialogs (e.g. Open Experiment), the
parameters saved for the experiment can be displayed (see: Dialogs: Project and
Experiment in Region 5/ 5%).

Setup page

Here you define what Setup page to export when saving the experiment.

Navigation

Options - Options

Description

Always link new
Widgets to Navigation
bar

If this option is activated, newly positioned Widgets are automatically linked with
the Navigation bar.

Multi-lingual text input

Enables textual input for computers with other language settings. For example, in
this way, Panel pages can be pre-configured for different language settings. If the
language set is configured for the respective text, it is displayed. Otherwise, the
default language: "English™ is displayed.

Navigation through all
Panel pages

Activates the mode in which the Navigation bar navigates through all Panel pages,
including invisible pages.

Post-processing mode
as default

Automatically activates the Post-processing mode.

Widgets navigation
mode

One can choose which value the Widgets shall show. There exist following

possibilities:

e Automatic: During the measurement is running or while working on the current
measurement, the Widgets show the current value. They show the value at the
slider's position, whenever one is working on saved measurement data.

¢ Always show navigation value: The Widgets show always the value at the slider's
position.

e Always show current value: The Widgets show always the current value.

Options - View

Description

Datacut tools

Shows the datacut tools. These tools make it possible to setup a datacut, mark an
interval and process it.

Post-processing tool

Shows the post-processing tool for activating Postprocessing Mode, which enables
you to insert tags in the Report channel at navigation time.

Time controls

Shows advanced time controls on the Navigation Bar. The visible range of the linked
curve windows is displayed and can be set for each of the two sides separately.
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Panel Widgets

Options - Widget Description
Configuration

Refresh rate of newly | Specifies the refresh rate of Widgets which are newly created. If a Widget is created
created Widgets on a Panel page, it is assigned the refresh rate set here.

Project Management

General Options

Options - General Description

Load measurements | If this option is activated, saved measurements in the Data Browser are displayed.

Project view enabled | To create more projects, you must activate the Project view. This option is
deactivated by default. (Information on Projects| 83).

There is an extended view available of some dialogs| 531. Multiple projects can be
created and used.

o Only activate the Project view if you wish to use and manage multiple
experiments in separate projects.

o [f this function is deactivated, some dialogs are displayed in simplified
form (e.g. Save experiment and Open experiment are missing Project
selection, for instance).

Traceability of When Traceability is activated, all experiment settings belonging to the respective
measurements measurement are saved separately. Thus, for every measurement, it is possible to
retrieve the configuration via the Data Browser.

0 Note: Changes made to the setting only take effect on future
measurements.

Store in database If this option is activated, the database is relocated into the imc measurement
database: imc SEARCH. Only activate this option if you have installed imc SEARCH.
Also observe the other options for configuring the connection to imc SEARCH.

Show experiment In order to be able to use experiment templates, you must previously make the
template experiment templates visible. This option is deactivated by default. (Information
on Experiment templates| 83)

An extended view of certain dialogs| 531 is available. Experiment templates can be
created and used.

o Only activate this function if you wish to create multiple similar
experiments.
o [f this function is deactivated, some dialogs are displayed in simplified

form (e.g. New experiment and Edit project appear without
experiment template selection).

HDD Settings
Options - General Description
Database folder Here you set where the "Database" is to be saved. (Information on Data

management| 84)

0 The database is not user-dependent. Note that every user who is set up in
the system has writing and reading rights for this path.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



63
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imc SEARCH
Options - Login Description
settings
Login mode Mode used for login process.
User name User name to use for login.
Password Password to use for login.

Options - Connection
data

Description

IP address IP-address of the computer on which the imc SEARCH service is running. A valid IP-
address is needed for a working connection.
TCP Port The TCP port must be between 1 and 65536. This is required for connection to the

imc SEARCH service.

Connection Mode

Measurement storage area

Options -
Measurement storage
area

Description

Use a user-defined
measurement storage
path

By default, this is the Experiment-path. This denotes the folder in which all
measurements are saved (according to the measurement folder structure
specified).

See also Setup - Advanced Device Functions:
Storage Options and Directory Structure > Controlling Data Storage >
User-defined Measurement Storage Area e21,

Use a user-defined
measurement folder
structure

This refers to the structure below the measurement storage folder. For instance,
folders are set up here according to the settings for Path naming (e.g. Continuous
numbers).

See also Setup - Advanced Device Functions:
Storage Options and Directory Structure > Controlling Data Storage >
User-defined Measurement Storage Area e:21.

General

Options - Common

Description

Data storage state
after download

The state of the data storage after downloading the device configurations.

. This option does not replace activation of storage for each channel.
L Instead, this option regulates the condition of "Suspend and Resume data
storage/ 951",

Parameter set export -
Expanded mode

If set, you can control which columns will be exported upon parameterset export.
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Device options

Options - General

Description

Selection of the
imc DEVICES version

If multiple imc DEVICES versions are installed on the PC, a specific version must be
selected for the operation of each device. This option controls the selection
strategy.

If only one imc DEVICES version is installed, this setting has no effect.

¢ When the setting "Manual" is used, it is always asked, which imc DEVICES version
should be used, when devices are selected or an experiment is loaded.

e "Automatic" prevents firmware updates, prefers the version that is currently
running on the device.

e "Always use latest" selects always the most recent imc DEVICES version which is
compatible wich this imc STUDIO version

Show warning for
critical parameter
changes

Show a warning when a critical parameter value changes, e.g. when changing the
supply provided to all of a module's channels.
Disabling this option can be particularly useful when using automated procedures

such as Sequencer or Scripting, since the warning otherwise pauses the procedure
until it has been confirmed.

Time limit for calling
device control
software [s]

Timeout in seconds for a call to the device control software. If this time elapses, the
device control software automatically restarts. This can cause a parts of the
configuration to be lost.

If the devices are operated over a very slow connection, this value can be increased
to ensure correct functioning.

The minimum and the default value is 60 seconds.

Options - First
selected device

Description

Append device names
to the channel names

If this option is activated, when a device is selected, the device name is always
appended to the channel name, even when the first device is selected.

If the option is deactivated, the device name is only appended as of the second
device.

This setting only takes effect the next time a device is selected, unless any
device was selected previously.
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Options - Virtual

device clock

Description

For the purposes of exact timekeeping on the PC and for synchronization of device and PC results, a virtual

clock is used on the PC.

¢ When there is no external synchronization source, upon downloading the device clocks and the virtual
clock are set according to the PC’s clock one initial time. The subsequent behavior is determined by the
user’s choice for the option: Synchronize always.

e When external synchronization sources are available, upon downloading the device clocks synchronize to
the synchronization source. The virtual clock is set according to the PC clock one initial time. The
subsequent behavior is determined by the user’s choice for the option: Synchronize always.

The clients on the PC will always use the virtual clock’s time. A client may be, for instance, the clock on a
Panel page or a video-signal.

Virtual device clock:

The virtual clock synchronizes during running measurement with the Master-device’s clock. This is necessary
when functions are being used on the PC which require an exact time track (e.g. Video).

In networks under high

not always possible. When the demands on the network are too high, imc STUDIO posts a corresponding

error message when an

It may be helpful to increase the setting for the Minimum accuracy.

load, good synchronization (between the PC's virtual device clock and the device) is

attempt is made to start measurement.

Minimum accuracy
[ms]

The option defines the maximum time in milliseconds that the device clock may
deviate from the PC's virtual device clock. This concerns mainly non imc devices, e.g.
video. In case of video a value of 10 ms provides synchronisation of measurement
data to video images at 100 frames per second. Too low a value prevents
measurement start.

Sensors

Options - Sensor
Characteristic Wizard

Description

Adjusting variable
editable

Makes the option "Adjusting variable" editable in the Assistant.

Adjusting variable
visible

If this option is activated, the option "Adjusting variable" is displayed in the
Assistant. The values of the characteristic curve can be imported in reference to the
adjusting variable.

Delay editable

Makes the option "Delay" editable in the Assistant.

Delay visible

If this option is activated, the option "Delay" is displayed in the Assistant.

Measurement variable
editable

Makes the option "Measurement variable" editable in the Assistant.

Measurement variable
visible

If this option is activated, the option "Measurement variable" is displayed in the
Assistant. The values for the characteristic curve can be imported in reference to

the measurement variable.
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Variables

Datapool
Settings for memory use by the imc STUDIO Datapool.

Options - FIFOs Description
Automatic RAM size | If true, the RAM required for the FIFOs is automatically calculated by imc STUDIO.
Maximum RAM size Must be a value between 500-4000. Only evaluated if the automatic calculation of

(MB) the RAM size is deactivated.
Options - Curve Description
window
Automatic RAM size | If true, the RAM required for the curve window is automatically calculated by
imc STUDIO.
Maximum RAM size Must be a value between 0-200. Only evaluated if the automatic RAM calculation is
(MB) deactivated.

Save current Measurement Data

In addition to the optional automatic data saving, you can also perform targeted saving of the data
currently in the PC (Current measurement) either during or subsequent to the measurement.

* Reference

See also Setup - Advanced Device Functions: Storage Options and Directory Structure >
Controlling Data Storage > Targeted Data Saving, or Saving Subsequent to Measurement| sl

User-defined variables

These settings are used automatically upon import, conversion, or when setting user-defined
variables.

Options - Automatic | Description
prefix on variable
name according to

scope

Scopes (Experiment, | If true, all variables of the scope will receive a prefix to their name upon creation or
Persistent, Project, conversion.

Sequencer,

Temporary)
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4.2 Navigation Pane

E Panel « | Inthe Navigation Pane, the main windows of the installed plug-ins are
displayed as a tree diagram. To open/change the main window, click on
(] Homepage its corresponding entry.
A Set I o L
& sew _ The Navigation pane can be opened or closed, maximized and minimized.
G Documentation
(L Devices > e To maximize/minimize the Navigation pane, click in its top
A bar on the arrow symbol.
3 nalog channels
e Digital channels e To (_)pen/c_lose the Navigation pane, click on the upper
W ors T region of it below the arrow.
[y Variables & | If the Navigation pane is maximized or opened, the main
ld Channel balance D windows are additionally displayed as a tree diagram (see
. example shown).
E Triggers
v 7, | Panel Via the tree diagram, it is possible to jump to different main
(7 Page 1 m windows or directly to the pages containing the main windows.
(7 page2 Using the arrow symbols ( » w ) which are in front of the main
_ windows, the tree diagram branch can be expanded/collapsed.
E Automation
E3 sequencer You can hide the Navigation Pane.
Data Processing . . . . .
If you hide the Navigation Pane, please note that your ability to navigate

m Homepage between the main windows. For this case, you should add the command:
Browse workspace at suitable locations, for instance in the ribbon menu

i | Setup (User-defined buttons).

E Panel To show or hide the Navigation Pane use the dialog: Tool windows
chooser| 68l

E Data Processing

Maximized Navigation Pane
(example)

4.3 Tool Windows

Tool windows contain special elements for operating/viewing a main window. (For information on
operating the tool window: Operation 585)

2" Loghook Data Browser Widgets Page templates Properties

Five tool windows
- The imc STUDIO frame's log book
- Four additional windows from the main window imc STUDIO Panel

One tool window belongs to the imc STUDIO frame and is always available:
e Logbook! 69]

The Logbook is always displayed and can be minimized. The other main windows' tool windows (e.qg. for
the Panel) are displayed as soon as the respective main window is opened.
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0 Not all tool windows are visible

By default, all necessary tool windows are displayed. All others can be displayed [ e8), if you need them.

4.3.1 Operation

Tool windows contain special elements for operating and editing a main window.

Details Ml | Each main window has its own tool window, which is
5‘; =L « described in the documentation of the respective
§ component. Tool windows can be moved and deleted.

Connection skakus . . .
By default, the tool windows are pinned to the main

Device contrel S “ = window (e.g. at the bottom or right margin).
Device is selected ... W = . . . .

_ : : £ The picture shows an opened tool window (Details). It is
Device name T_1215682_PL2_IUMNIS . . .. .

_ - : f.: pinned and contains two additional tabs. If you click on one
Device S 2 of these tabs, the corresponding tool window opens
Device specification 5’ (Dependency Tree and Column Finder).

Measurement status _, Three other collapsed tool windows are seen at the right
& margin (Sensors, Layout Repository and Table
= descriptions).
]
% A tool window is opened when the mouse is swiped over
g it.
=

As long as a tool window is selected, or if the mouse is
located over the tool window, the tool window remains

Details | Dependency Tree | Column Finder open. Otherwise, it collapses to the side.
Tool window (example)

Showing/hiding the tool window

You can either show or hide tool windows. To do this, open the dialog: Tool window chooser

¢ use the menu View > Tool windows, or
¢ the button (=) in one of the present tool windows.

The dialog: Tool window chooser opens

|7 navigator || set a checkmark in front of the tool windows which you
wish to have displayed.

Dependency Tres
Layout Repository
Table descriptions
Column Finder

Sensors

1K EOM@a00

Details

| Cloze

Dialog: Tool windows chooser

Pinning the tool window

Tool windows can be pinned. Pinned tool windows remain open even when no longer selected.
In order to pin a tool window, click on the thumbtack-button ( % ).
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Freely positioning the tool window

In order to freely position the pinned tool window, move the tool window's title bar using drag and
drop to the desired position.

Docking the tool window

In order to dock the tool window, use the drag and drop technique by grabbing the tool window's by
its title bar and moving it to the desired position. A Dock-symbol will appear at the locations which are
possible.

In the center of the targeted window (main window or tool window), a cross
. - appears. To dock the tool window, release the mouse button with the mouse
over the desired position.

Dock at the top/bottom margin
4|» Dock at the left/right margin

Insert as a tab in a different window (see example)

4.3.2 Logbook

In the tool window Logbook, messages of the categories: Fatal (&), Error (&), Warning (:*+) and
Information () are entered. The logbook entries indicate what problems and errors exist and provide
hints on where to find them and how to remedy them. Some actions performed are documented.

E.g., anote is entered in the logbook for every command performed:
o performed successfully (Information) or

o otherwise Error or Warning

By default, the Logbook is opened when an entry any of the categories Fatal, Error or Warning occurs. By
default Information category notes are entered into the logbook without any further effect.

Logbook >
[0 Errors I I, Warmnings ]'B Information B WO le: i d | % Search P Clear all (STl =
]

9 22.08.2013 10:58:40 3268 T_126673_C5_7008_1: TCP/IF - Target cannot b...  imcDevices V2.x Adapter

9 22.08.2013 10:57:47 0 Sequencer ...done imc 5TUDIO

9 22.08.2013 10:57:47 0 Ewport parameters: completed Sequencer

9 22.08.2013 10:57:92 0 Export parameters: started Sequencer

Q 22.08.2013 10:57:42 0  Sequencer ...starting imc STUDIO

O 22082013 10:18:21 20000032 L Parameter(s) changed in consequence: Setup

pv.Channal_001: Channel name = pv.Channel_001
Example of logbook entries
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Each logbook entry consists of:

Parameter Description

Symbol for the Fatal (&), Error (&), Warning (::) and Information ()
category

Time Time the logbook entry occurred

Code Logbook entry's error code

Message Exact description of the logbook entry

Sender The origin of the loghook entry

After a new imc STUDIO start, the logbook is empty. The logbook itself only displays messages which
occurred since the last start. Older messages can be opened with the Logbook-Viewer.

0 The logbook is saved

For purposes of tracing history, the logbook is saved daily:
Default path for Windows 7: C:\ProgramData\imc\imc STUDIO\Applications\_1\log (example)

Filtering the Logbook

You can filter according to category.

[-0 Errors I Uy Warnings I'ﬂ' Information I
Logbook filter

To do this, click on the Filter-button in the logbook's title bar:

e Errors
e Warnings
¢ Information
Usually, all categories are selected.

0 Filtering also takes effect on new messages

Note that the filter has an effect when a new message appears. For this reason, this message may
not be displayed.

Searching in the logbook

Itis possible to search the logbook for entries and text passages.

To do this, click on the Search-button in the logbook's title bar.

An input appears. Enter the desired search keyword here. All messages are displayed which contain
the text entered.

0 Search also takes effect on new messages

Note that Search works like a filter and has an effect when a new message appears. For this reason,
this message may not be displayed.
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Hiding duplicates

Itis possible to hide duplicates.

In certain cases, the system attempts to perform the same action multiple times in succession. In
consequence, multiple duplicate reports are displayed in the logbook.

In order to keep the logbook clear and concise, it is possible to group the duplicates. To do this, click
on the Duplicates-button in the logbook's title bar.

The first and the last messages are always displayed, thus indicating the points in time for the first and
last occurrences. In front of the displayed text for the grouped message, a number appears in
parentheses. This number indicates how many times the message occurred.

Copying a selected message
Itis possible to copy the selected message to the Clipboard.
To do this, click on the Copy-button in the logbook’s title bar.
The copy contains all information which is visible in the logbook.

Deleting messages

It is possible to delete displayed messages.
H Clear all
To do this, click on the Clear All-button in the logbook's title bar.

0 Note: Delete All clears the display

Be aware that this only purge the display, but the logbook on the hard drive remains unaffected. As
well, it is still possible to view the deleted messages in the Logbook-Viewer.
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Activating/deactivating automatic scrolling

When a new message is entered in the logbook, the display in the Autoscroll mode automatically
jumps to the new entry.

If you wish to investigate older messages, you can deactivate this mode.

.f-}' Autoscroll

This happens automatically when a message is selected, or click on the Autoscroll-button.
Re-activate the mode by:

e pressing <Esc>

o left-clicking the mouse over the selected entry while holding down the <Ctrl> key

o clicking on the Autoscroll-button in the menu

0 New messages are not automatically displayed visibly

Be aware that when the Autoscroll mode is deactivated, you will not be automatically notified when
new messages appear.

Sending Email

You can send the logbook via Email (e.g. to the imc Hotline).
ﬁ Send email

When you click on the Send Email -button, your Email-program starts. The logbook is zipped and
attached to the Email. The imc Hotline is automatically added as a recipient.
Starting the Logbook-Viewer and opening old logbooks

By means of the Logbook-Viewer, you can look at current, deleted and saved logbook entries.

When you click on the button, the Logbook-Viewer opens. In addition to the familiar logbook-
functions, it is possible to load saved logbooks.

Options for the Logbook

From within the logbook, you can open the Options for the Logbook 60
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4.4 User Administration and Access rights

In some cases, it is mandatory for each user to be able to identify themselves. This ensures that only
authorized users can work with imc STUDIO.
0 Note

¢ The user administration is available as of the product edition imc STUDIO PRO.

¢ By default, the User Administration is deactivated. In that state, each user has the rights belonging to
the group imc Administrators.

e The User Administration can be activated in the User Administration| 74.

In imc STUDIO, a variety of actions are associated with particular user groups. Each user registered is
assigned to a particular user group.

Affiliation with one of these user groups determines which imc STUDIO functions are available. For
instance, a test engineer could configure experiments and hand them over to technicians to run. If the
access rights are configured accordingly, then these users could perform the experiments
(measurements) and check and save the results. However, they would not be able to change the
experiments.

The groups are ordered hierarchically (lower > higher):

User is in the group imc Standard Users

User is in the group imc Advanced Users

User is in the group imc Administrators

R =12l

User is in the group imc Developers (only in the product edition: imc STUDIO DEV)

The association of users to imc user groups is set in the User Administration [74)

Upon installation, default access rights are assigned. As a imc Administrators, you can make very detailed
configurations (see the section Setting access rights F&).

When the program starts, it determines to which user group the user logged into the PC belongs (see the
section Startup behavior/ 76)).

You can switch users after the program start (see the section Logging on, logging off, and switching

users| 77]).
0 Note

The user group has extensive influence on the visibility and/or operability of menus, icons, etc..

The rights of the individual user always depend on the which of the groups the user belongs to. There are
no special rights for an individual user.

0 The user administration is saved with the project

o The User Administration settings are saved with the respective project.
¢ Changes take immediate effect, but are only saved when the project is saved.
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4.4.1 User Administration

In this dialog you can activate/deactivate the user administration. You can set up users and assign them
to the imc user groups. Thus, each user obtains rights corresponding to their respective group.

Open the dialog by selecting the menu item Extra > Administration.

& Local user administration _ ||:||5|
& add User.., M Delete User... | & Change uset, ., Extras -

|

.@On %Oﬂ’

Identity |ime user group -

Steve Miller@ime STUDIO S| b imc Administrators -
STEVE\Steve Miler . :Ii imc Administrators v
Fred Bloggs@ime STUDIO . & imc Advanced Users -
John Doe@ime STUDIO .| i imc Standard Users -
v allow lagin of anonymous users oK Cancel

ar ’ ;
&b Stewe Miller@ime STUDIO

User Administration
Assignment to imc user groups

0 Login is required in order to start the User Administration

o The User Administration settings can only be changed if a user having the associated rights is logged
in.

¢ For this reason, a separate login process is necessary for starting the User Administration.

Activating / deactivating the User Administration

When the User Administration is (being) deactivated, every user has the rights associated with the
group imc Administrators.

e To activate the User Administration, click on the Activation-button (“sf-)
¢ To deactivate the User Administration, click on the Deactivation-button (i)

User types

There are a variety of user-types:

imc STUDIO internal users | Users who can be assigned independently of the particular PC or domain. The
user can be protected with a password.

Local computer accounts or | Windows or Domain account or group. The group memberships set under
groups Windows or in the domain are not used.

Active Directory domain The user is protected by the password used for login to Windows| 77,
accounts or groups
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Adding users

Adding a user of the type imc STUDIO internal user:
e click on the button Add user

e select the user type Create an imc STUDIO internal user.
The following dialog appears:

SIE0 , Ever a user name
B l}ﬂ Options . .
o Enter a password and confirm it.
User name: [User oK e When the entry is correct, click on OK.
The user is added.
Password: I".."" Cancel

The new user's identity is structured as
follows:

UserName@imc STUDIO.

Confirm passward: I""""

Dialog for adding a user of the type
"imc STUDIO internal user"

0 Minimum length of user name and password

The minimum length of the user name and of the password can be determined using the options
in the title bar.

Adding a user of the type Local computer or Active Directory domain accounts or groups:
e Click on the button Add user

e Select a user type Add a Local Computer account or group or Add a domain account or group
from Active Directory

¢ The Windows dialog for finding an account or group appears; follow its instructions
¢ Once a correct entry has been made, the user is added.
The new user's identity is structured as follows: UserName@Complete Computer Name.

Deleting / removing a user

To delete a user from the list:
e select the user
e click on the button Delete User

o confirm the prompt by clicking on Yes if you have selected the correct user for deletion

Assigning a user to an imc user group / Changing the user group

The groups are ordered hierarchically (lower > higher):

User is in the group imc Standard Users

User is in the group imc Advanced Users

User is in the group imc Administrators

ev (W |8 |

User is in the group imc Developers (only in the product edition: imc STUDIO DEV)
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To assign a user to an imc user group
o open the drop-down list of the column imc User Group and
o select the desired group
0 Note

The system must always contain at least one user belonging to the group imc Administrators or
higher.

Anonymous users

Users who are not entered in the User Administration are referred to as Anonymous Users.

If Anonymous Users are permitted, any user can log in with an arbitrary name. This user receives the
rights belonging to the user group imc Standard Users.

If, for instance, the PC-user is not set up as a user, at the time that person starts imc STUDIO, they are
logged in as an Anonymous (with Startup behaviour! 76t Windows Session).

Prohibiting logging in as an Anonymous User
To prohibit Anonymous Users from logging in,
o delete the checkmark next to Allow login of anonymous users.

Export/Import

In order to be able to use the up-to-date user administration also in different projects or on other
computers, you can export it and then import it at the intended destination.

o click on the button Extras

o select the desired action: Export or Import

4.4.2 Startup Behavior

x|| In this dialog, the startup behavior is set. Open the dialog by
selecting the menu item Extra > Startup behavior.

Startup behavior

The associated dialog opens offering the following options.

Standard User (anonyrmous)

Login dialog

Hint

‘When the program starts, the current windows
session info will be used to determine the user
accessibility role in accardance with the assignment
to one of the imc user groups,

o4 Zancel

Startup behavior
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Startup Behavior Description

Standard User imc STUDIO always starts with the access rights of the group imc Standard Users
(anonymous)

Login Dialog When starting the program, the Login| 771 dialog is displayed.

Windows Session The program uses the access rights of the user logged into the PC, in accordance with the

affiliation with one of the imc user groups.

That is the default setting after installation. For the assignment between the users and the
imc user groups, see the section User administration | 741,

If the User Administration is activated, any PC-users not belonging to any imc user
group| 741 are assigned the rights of the group imc Standard Users.

4.4.3 Logging On, Logging Off and Switching Users

The user name serves to identify and authenticate a user. This ensures that only authorized users work
with imc STUDIO.

With Startup behaviour: Login Dialog| 76 when imc STUDIO starts the Log On window appears. As well,
after imc STUDIO has started, you can switch users using the menu item Extra > Login.

If the User Administration is deactivated, logging on is always anonymous. Every user receives the rights
belonging to the group imc Administrators for the duration of the session.

If the User Administration is activated the user can select:

e Log on an anonymous user Only possible of Anonymous Users are permitted (see
User Administration| 74]).
In this case, anonymous users have the rights belonging
to the group imc Standard Users.

e Log on as registered user

Logging on a registered user

imc STUDIO : Log On... |
‘; i Dornain: imc STUDIO b

a User name: |Steve Miler -

ﬁ Password: IT
@

Close ime STUDTO Ok Zancel

4

Login Dialog
Logging on a registered user

Authentication of the registered user upon logging on references:

e the domain, Select the domain: imc STUDIO, Computer-name or
Domain-name

¢ the User name and Select a registered user (all users belonging to the
selected domain are listed)

e the associated password. If required, enter the correct password
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0 Windows-Password

o For logged-on users of the PC, imc STUDIO uses the associated Windows password.

o The password entered is never saved by imc STUDIO. The password is transmitted to Windows as
hash-code. Windows verifies its validity and returns the result to imc STUDIO.

Logging on an anonymous user

= | Authentication of the anonymous user references the user
name.
. .
a User name. However, any arbitrary name can be used.

QD
C &

Close ime STUDTO Zancel

Login Dialog
Logging on an anonymous user

Logging a user off

When the user currently logged on logs off, the Login dialog appears.
The user is logged off. Cancel is not possible.

Status bar

u The Status bar at the lower left indicates which user
3 Loghook is currently logged on. To the left of the name is the

i Steve Miler@ime STUDIO symbol representing the respective imc user group.

User is in the group imc Standard Users

User is in the group imc Advanced Users

User is in the group imc Administrators

A= 1l

User is in the group imc Developers (only in the product edition: imc STUDIO DEV)
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4.4.4 Setting Access Rights

To set the access rights, select the menu item Extra > User access rights.

In the dialog Access rights of imc user group the rights belonging to the imc user groups are listed and
can be edited according to your wishes.

JRI=TEY
Mame « *imc ddminiskr,.. | imc Advanced ... imc Skandard U, | Descripkion B~
Automation Full access Full access Denied Editor of Automation
Daka; Edit Enabled Enabled Enabled Checkout, edit and checkin of daka obj. .. A
Daka: Load revisions Enabled Enabled Hidden Loads the different revisions of a data ...
Database: Delete Enabled Disabled Hidden Deletes an existing database
Database: Edit Enabled Disabled Hidden Edits an existing database
Database: Mew Enabled Disabled Hidden Creates a new database
Databases: Yigw Enabled Disabled Hidden Displaying databases
Default values Form Full access Full access Denied Allows wou to specify defaulk paramete. ..
Design Mode Full access Full access Denied In design mode, wou can change the se...
Edit additional columns Enabled Enabled Hidden Enables you to create custom columns §.,
Edit Layauts Enahled Disabled Disabled Enables wou ta create and modify seku.,..
Events Full access Full access Denied Editar For all event assigments
Expetiment kemplate: Edit Enabled Disabled Hidden Edits an existing experiment template
Experiment kemplate: ...  Enabled Disabled Hidden Creates a new experiment template
Expetiment kemplates: ... Enabled Disabled Hidden Deletes an existing experiment templake
Expetiment: Delete an... Enabled Disabled Hidden Deletes and overwrites an existing exp...
Expertiment: Edit Enabled Enabled Disabled Edits an existing experiment 3
e et P oLl riooLlo il P

Dialog for setting access rights

Any user in a higher group can restrict the rights of a user in a lower group, or assign him higher rights up
to his own level. However, one cannot change one's own rights or those of a member of a higher group.

The following rights levels exist:

Rights level Description

Hidden not visible (not accessible for operation)

Disabled visible, but blocked (not accessible for operation)
Enabled visible and accessible

Denied

Write protected visible and accessible for operation by not editable
Full access no restrictions

For some entries, the rights may differ from the list above.
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4.5 Views

The program's GUI is adaptable, so that for example the windows and columns can be positioned and
displayed according to the user's desires.

The layout of the GUI is saved in so-called Views. It is possible to create separate views for various
requirements.

The following settings are saved along with a view:

e Window arrangement
o the imc STUDIO window's position and size
o the tool window's position and size
¢ The last main window opened
e Menus
o layout of the menu ribbon
e quick access toolbar
e Layout
o the tool window's layout (e.g. what metadata columns are displayed in the Data Browser)
o the arrangement and configuration of the Setup pages (e.g. arrangement of columns, such as
metadata columns)
0 Note

Please note that only the positions of individual elements is saved. The existence and configuration, for
instance, of the Setup-columns (tables- and column descriptions) is saved along with the respective
project.

When you save a view, the whole project is also saved. This includes the current configuration of the
columns.

‘} Reference

See also:
e Ex- and Import of views| 82)

e Ex- and Import of Setup table descriptions
e Ex- and Import of Setup column descriptions
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Saving views

In order to save the current view, select the menu item View > Save or Save As.
All settings belonging to the current view are saved. These include the items named above.

0 The views are saved with the project

¢ The views are saved with their respective project.

e When a view is saved, it is necessary for the project to be saved. The system will notify the user
accordingly.

¢ Along with the project, additional settings are saved along with it, which affect the views:
e Setup table descriptions and

e Setup column descriptions (these include, for example, additional columns, such as metadata-
columns, parameter set columns, ...) (tool window: Table Descriptions)

¢ saved Setup complete layouts (tool window: Layout Repository)

Loading views

In order to load a saved view, select the menu item View in the drop-down list of the respective view.
Here, all views available to the project are displayed.
After the selection the view is loaded.

Deleting views

To delete a saved view,
¢ select the menu item View > Delete View.
¢ In the dialog which then opens, select the view to delete from the drop-down list.
o Confirm your selection by clicking on Save project.

Restoring views

The factory settings come with a copy of all views created as part of the program installation.
These views are not write-protected. But they can be restored to their original state.
To restore a view from the factory settings,

¢ select the menu item View > Restore View.

¢ In the dialog which then opens, select the desired views. They are imported from the factory
settings.

o Conform your selection by clicking on OK.
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4.5.1 Exporting/importing views
When you export the view settings, a variety of project settings are stored in the export file.
e saved views! so)
¢ table descriptions and

o column descriptions (these include, for example, additional columns, such as metadata columns,
parameter set columns, ...) (tool window: Table Descriptions)

o saved complete layouts (tool window: Layout Repository)
e user-defined characteristic curves/sensors (tool window: Sensors)

Export of views, metadata columns, sensors, ...

In order to save the current view settings, proceed as follows:

o Setup the view as desired

e Save the current view as <default>: to do so, open the Ribbon View, choose command Save
View As

o Alternatively, you can save the current view under a name of your choice

¢ Open the Ribbon Project, choose the Import / Export command
e Choose option Export and then the list item Export views, meta data columns, sensors, ...
e Choose an appropriate file name and path for the view settings file

Import of views, metadata columns, ...

In order to import the View settings to the current project, proceed as follows:
¢ Open the Ribbon Project, choose the Import / Export command
e Choose option Import and then the list item Import views, meta data columns, ...
¢ In the file selection dialog, selected the saved view settings file
Thereafter you will see a dialog allowing you to load either all or individual view settings.

* Reference

See also:
e Export/import of Setup table descriptions
e Export/import of Setup column descriptions
e Import of sensors| 56|
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4.6 Information and Tips
4.6.1 Projects, Experiment templates and Experiments

This chapter describes the relationships between projects, experiment templates and experiments. How
the individual components are saved is discussed in the chapter Data Management | 841,

Experiment

imc STUDIO saves the settings in so-called experiments. These comprise, among other things:

the experiment file (filename extension: *.imcStudio),
measurement files

metadata

various backup files
administration files

Among other things, the experiment file contains all the settings configured in the main windows and
in the Setup-Assistants.

Each experiment has a unigue name which is set when it is saved 3

Project

A project contains:
e 0one or more experiment templates
e One or more experiments
e project settings (e.g. views, user administration and project-events)
You can set up multiple projects containing various experiments.
After the first start of imc STUDIO, a standard project is set up in which your experiments are saved.

Project view

To create additional projects, you must activate the Project view. This option is deactivated by
default.

¢ Select from the menu Extra > Options@
¢ In the Options dialog, select Project Management > General options

0 Note

¢ Only activate the Project view if you wish to use and manage many experiments in separate
projects.

e If this function is deactivated, some dialogs appear in simplifier form (e.g. Save experiment and
Open experiment without project selection, among other things).
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Experiment Template

When you create a new experiment, it is generated from an experiment template.

The new experiment contains all properties of the selected template. In templates, all settings which

are saved will be saved also in an experiment.

After the first installation or after creating a new project, the project contains an "empty" experiment

template.

Making experiment templates visible

To be able to use experiment templates, you must first make experiment templates visible. This

option is deactivated by default.

e Select from the menu Extra > Optionsgﬁ

¢ In the Options dialog select Project Management > General options

0 Note

¢ Only activate this function if you wish to create multiple similar experiments.

o If this function is deactivated, some dialogs are displayed in simplified form (e.g. New experiment
without experiment template selection, among other things).

4.6.2 Data Management

imc STUDIO uses a "Database" for saving projects. The database's path can be freely specified.

e Select from the menu Extra > Options@

e Select in the Options dialog Project Management > HDD settings
All projects, experiment templates, experiments and measured data are saved to the database.

The following files are created for a sample project:

(Project: MyProject, Experiment template: MyTemplate, Experiment: MyExp)

|MyProj ect

Project Name

+---config

| ogo. png
M/Proj ect . i ntAppSetti ngs
proj ect. pcf

Project properties

\---tenpl ates
M/Tenpl at e. i ntSt udi oTenpl at e
St andar dTenpl at e. i ntSt udi oTenpl at e

Experiment templates

\---~M/Project
\---2012-11-19. bak
M/ Pr oj ekt ~001. i ncAppSetti ngs

Project backup files

SENSTe

Experiment Name

+---00000001
129977989468984375. ns. | nk
Chanel _01.raw

met a. de. csv. | nk

+---00000002
129977989628330078. ns. | nk
Kanal _01. raw

met a. de. csv. | nk

Saved measurements (the data structure is set
in the device settings under Storage| 1sb)

e * raw: measured data

¢ *.ms.Ink: link to the appropriate experiment
setting

e *.csv.Ink: link to the saved metadata

+---config
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MExp. 1 nestudio Experiment-file (*.imcStudio) and internal files
+_ T rTS - . . . -
129977989468984375. ns Saved experiment (configuration) containing the
129977989628330078. s saved measurements
\---~M/Exp
\---2012-11-19. bak _ _ _
MyExp~001. i mcSt udi o Experiment's backup files
M/Exp~002. i ntSt udi o
\---Meta
---.mm
+---0
| | met a. de. csv
I
I Voot aDg\‘ngtaLg Saved metadata belonging to the saved
\---1 measurements
| net a. de. csv
I
\---neta.de.data
\ - - - DevSet up

0 Note

Please note that not all files are listed here. For the internal administration of the database, several
internal files are necessary.

4.6.3 What is saved where?

Every setting, option and parameter is saved. Some are saved with the loaded experiment, some with the
project and others with the program. Below is a list of the important areas and where they are saved.

Legend:
Appl:  Application Exp: Experiment
Proj: Project Tab.d: Table description
Seq: Sequencer File: File system
Name Description Appl Proj Seq Tab.d |File
Files such as
supplemental files characteristic curves
PP for device/

imc Inline FAMOS

Selected device
Known devices

Connected sensors

Default values Setup pre-set values

Repository

(Automation)

Repository (Panel)
Sequence table in the

Sequencer Exp
Sequencer

Sequencer-Events Events which apply to

. the loaded Exp

(Experiment) .

experiment
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Name Description
Sequencer-Events Events which apply to
(Sequencer) the loaded experiment

Sequencer-Events
(Project)

Events which apply to
all of the project's
experiments

User Administration

Defined users

Access rights

Privileges of user roles

Menu ribbon
(customizing )

Which button appears
where

User defined buttons
(collection)

What buttons exist
and their significance

User defined buttons
(customizing)

Which button appears
where

Show tabs
(Panel-Fullscreen)

Visibility of the
checkbox "Show tabs"
in the Panel-Fullscreen

Options (experiment)

Options (project)

Options (application)

Views

window arrangements,
menus, layouts, ...

Table descriptions

Aggregation of the
normal and additional
columns

Normal columns

What columns exist
and their significance

Additional columns

What columns exist
and their significance

Column arrangement

What columns are
displayed where

Complete layouts

Completely designed
pages
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5 Setup - Device Configuration

imc STUDIO Setup is the imc STUDIO plug-in for uniform configuration and control of imc measurement
devices.

Start here
o Devices supported| ss| (Device Overview)
* Ribbon| eo)

e Operation| x|
e Setup pages
e Documentation - Experiment descriptionm

« Configuring Devices| 1] (saving, synchronization, timer start, Diskstart)

« Configuring Channels and Variables! ) (amplifiers, filters, sampling...)

e Adjusting channels/ 7]

e Configuring triggers| s
The Setup includes functions with which to control the measurement process (the experiment):

e Performing a measurement: Procedure | s)

When using the device configuration for the first time, you should first become familiar with the
operation| ] concepts.

With the Setup pages , you can configure one or more measurement quickly and easily. During
preparation of a measurement, the software recognizes the device's firmware, so that the device is ready
to measure immediately.

The extensive data saving, triggering and real-time functions are organized clearly for every device. The
measurement parameters can be set individually for each channel. The measured data can be saved
separately for each channel. Measurement channels can be monitored continually and only start
recording upon the occurrence of specified events.

If the documentation mentions a device, the comments apply similarly to other devices as well. All
screenshots were created using the Complete view.
Customer Support - Hotline

Questions or problems? Contact our Customer Support / Hotline [ 13),
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5.1 Device Overview

imc STUDIO connects with the imc measurement devices e.g. via the local area network (LAN). In order
to be used e.g. via the LAN, the devices must normally be prepared (see Setup - Connect the device @).

Some of the capabilities discussed in this manual only pertain to certain device models. The associated
device groups are indicated at the respective locations in the manual. The groups are shown in the
following table which can be used with imc STUDIO.

— notavailable e standard 0 optional
CRFX imc CRONOSflex CRC imc CRONOScompact CRPL imc CRONOS-PL
Interface .
Sevice protocol / Bit/s Supported data carrier RAM Rate 1 Short
. Hard | Data |Interface| [kHz] description
2
Std. MBIt/s | CF PCMCIA drive [MB] [MB]
Group 2: SN12XXXX
imc CRPL -2, -3, 16 Modular system
-4,-8,-13,-16 TCP/IP 100 — [ ] 0 14 | (32 from 400 to identify on date of manufacture
imc CRSL-2, -4 2007 (as of summer, 2003)
Group 3: SN12XXXX
imc C1
imec C-SERIES TCP/IP 100 — o — 14 32 400
Group 4: SN13XXXX
imc BUSDAQ .
imc BUSDAQflex TCP/IP 100 . — 0 16 32 400 Field bus data logger
imc SPARTAN TCP/IP 100 o —_ 0 16 32 400 Modular system
Group 5: SN14XXXX
imc SPARTAN-R TCP/IP 100 o — 0 16 32 400 Modular system
imc CRC-400
imc CREX-400 TCP/IP 100 L — 0 16 32 400 Modular system
imc miniPOLARES TCP/IP 100 o — — 16 32 400
imc C1-N
imec C-SERIES-N TCP/IP 100 . — — 16 32 400
Interface .
o protocol / Bit/s Supported data carrier RAM Rate 1 short
evice -
. Express | Hard | Data [Interface| [kHz] description
2
Std. | MBIUS | USB® | 42 | drive | [MB] | [Me]
Group 6: SN16XXXX
2000 via
imc CRFX-2000 TCP/P | 100 | e . 0 16 | 512 Eth;ggAT Modular system
400
Interface .
Sevice protocol / Bit/s Supported data carrier RAM Rate 1 Short
std. | MBit/s ) 5 | Hard | Data |Interface| [kHz] description
: USB® | CRast® | grive | [mB] | [MB]
Group 7: SN19XXXX
imc CRC-400GP Ezt?](;?cv "
imc CRC-2000G TCP/IP | 1000 o . 0 16 256 else Modular system
imc CRFX-2000G(P) 400

1 Max. aggregate sampling rate (see data sheet)

2 We recommend storage media that are tested by imc
(please consider the hotline for a current list)
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Groups Storage media

Group 4-6 For the purpose of onboard data storage, devices within those groups, are equipped with
CF-Card, ExpressCard slot. imc CRONOS-devices within those groups can be equipped with
an internally fixed hard drive available as an option.

Group 7 For the purpose of onboard data storage devices within this group are equipped with an
CFast-Card slot. Devices within this group can be equipped with an internally fixed hard
drive available as an option.

5.2 Ribbon
* Reference

Some of the commands in this menu are compatible with the corresponding functions belonging to the
predecessor software imc DEVICES.

Complete documentation on these functions is presented in the separate document

Setup - Advanced Device Functions|s7!.

0 Note

In some dialogs (e.g. imc Online FAMOS), it is possible to make device-dependent settings. In that case,
it is necessary to make a selection in the dialog of the device to which the settings pertain.
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5.2.1 Control

Device Control

Menu item Description
The current configuration is inspected for errors and made available to all plug-
ins. For this purpose, no connection to the device is required.

Process There are cases where certain settings are possible to make during operation

configuration| 96

while not being actually supported by the respective device type. In such a case,
a corresponding error message will be posted (see documentation on
imc STUDIO, chapter Logbook| 69).

Connect/ of

imc STUDIO connects itself with all selected measurement devices (normally via
LAN).

Download| 93

Changed settings are analyzed and completely imported by the device.

Reconfigure| 93

All settings are analyzed and completely imported by the device.

Start measurement! ok

The measurement is started for all devices.

Stop measurement/ 94

The measurement is stopped for all devices.

Suspend data
storage/ 951

If data transfer to storage is activated, it is suspended for all devices.

Resume data
storage/ 951

If data transfer to storage is activated, it is resumed for all devices.

Disconnect/ o1

imc STUDIO trennt sich von allen Geraten.

Search for devices| 961

The device search causes the system to search the network for any suitable
devices. Ultimately, the devices found are listed.

Search for devices by
IP/DNS| 961

Search for devices by a user-defined IP address or DNS name.

3rd Party Device
Management | 961

Opens the 3rd Party Device Assistant to add Third Party Devices to the device
list.

Hide Passive Channels

The function helps to display only the channels that are relevant. Passive
channels are hidden.

The status of this setting is saved with the experiment. This means it remains
activated until the button is clicked again.

Show Start Trigger

Shows/hides the configuration of the Start trigger (Trigger_48). In most case,
the configuration does not need to be modified. You can view the configuration
on the Setup page: "Trigger".

5.2.1.1 Process configuration
The current configuration is inspected for errors and made available to all plug-ins. Connection to the
devices is not required for this purpose.

0 Note

There are cases where certain settings are possible to make during operation while not being actually
supported by the respective device type. In such a case, a corresponding error message will be posted.
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Ribbon View
Home > Process (%) all
Setup-Control > Process (4”) Complete

5.2.1.2 Connect and Disconnect

imc STUDIO connects itself with/disconnects itself from all selected measurement devices (normally via
LAN).

Ribbon View
Home > Connect (') all
Setup-Control > Connect () Complete
Home > Disconnect (j) all
Setup-Control > Disconnect () Complete

0 Note

If the measurement device's software version is different than that of the product installation on the
PC, the Firmware Update| 1| follows next.

Change of the imc measurement device

When connection takes place, the system checks whether the previously registered device and the
actually connected device match. There can be discrepancies when modular systems are connected. If a
difference is detected, the current device setup needs to be determined. Subsequently, the changes are
reflected in imc STUDIO.
1\ Warning

Please note that for this reason it may not be possible to apply the existing experiment settings. For
instance, if the device previously had a bridge amplifier and it was replaced with a temperature
amplifier

Connected while the device is running a measurement

If an attempt is made to establish a connection with a device which is already running a measurement,
you can either connect with the running measurement| s or stop the measurement and connect with
the device later.

/1 Warning

When imc STUDIO establishes a connection with a running measurement, the current settings are
discarded and the running experiment's settings are loaded.

5.2.1.2.1 Disconnect/Connect - with a measurement running

Normal disconnection from and re-connection to running measurements
After Disconnect has been selected, the device resumes the measurement.
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Upon disconnection, a disconnection file is generated, which is imported upon subsequent re-
connection. If the re-connection is to the same computer from which the device was originally

disconnected, this can proceed unnoticed.
0 Note

e |f you start a measurement with computer A, then disconnect it from the device and later connect the
device to computer B, this will not work.

o If the experiment is deleted form the PC with the disconnection file, then re-connection with the
running measurement is no longer possible.

Disconnecting from the device

e If imc STUDIO is disconnected from the device during a running measurement, then a disconnection
file is saved on the PC.

Re-connecting with the measuring device

¢ When connecting to a device, the system determines its current working status (experiment name,
experiment settings, memory location for the experiment and of the disconnection file).

¢ Upon re-connection to a device running a measurement, the system uses the specifications
referring to the current working status to determine whether the corresponding experiment or
disconnection file is available on the operator PC.

0 Note

¢ Aslong as imc STUDIO is not connected to the device, it is not possible to view the current
measurement data.

¢ If a gap in the data is detected upon re-connection (e.g. RAM buffer duration has been exceeded, or
data points are missing), then saving of measured data to the PC-HD continues in a new folder.

e In this case, the data from the gap are lost, unless they have been separately saved in the device.

e |f a measurement is performed in disconnected mode and you establish a connection to the device
only after completion of the measurement, then the measurement data are not in the Data Browser.

Connecting to a device running a measurement, which was started by a Diskstart/Autostart procedure

¢ When a Diskstart configuration is generated, an additional disconnection file is saved on the PC.
e Connection to the measuring device proceeds in the manner described above for re-connecting.

0 Note

If the selected data storage location is the device's removable drive, then in addition to the Diskstart-
configuration, the imc STUDIO-experiment (*.imcStudio) is saved to the device's removable drive.

In this case, it is possible to connect with a device running a measurement, even without an
experiment and disconnection file.

Editing an experiment created by connecting with a device

¢ When connection to a device running a measurement is successful, the corresponding settings of all
imc STUDIO components are loaded.

¢ These can be edited and used for re-configuring the device.
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5.2.1.3 Download and Reconfigure
Before first starting the measurement, the configuration must be loaded in the device. The device is
initialized automatically if the configuration in the device is not up-to-date. If the device contains the
current configuration, no initialization is performed.

In order to prepare the device, use one of the two possibilities below:

¢ Reconfigure: All settings are analyzed and completely imported by the device.

¢ Download: Changed settings are analyzed and completely imported by the device.
If no changes are detected, the device's configuration is already up-to-date. The actual preparation
process is not carried out in that case. If you wish to have it carried out anyway, you must run
Reconfiguration.

Ribbon View

Home > Download (<) Complete
Setup-Control > Download (%) Complete
Setup-Control > Reconfigure (=) Complete

0 Note

e Under some circumstances, there is a previous configuration preparation [ %0}, unless this has already
taken place.

¢ For preparation and reconfiguration, the PC must previously have set op a connection to the device
(see Connect and Disconnectgﬁ).
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FAQ

Question: Why don't | have the buttons "Download™ and "Reconfigure"?

Answer: These two buttons are only present in the "Complete" view. In most cases, the device does
not need to be manually initialized. It is sufficient for the device to be automatically initialized upon
starting the measurement.

If you need the function anyway, you can either change the view, or add the button to your user
interface (see "Customize Ribbon™).

Question: What happens when multiple "writers™ each try to set their own value during the
initialization (Download)? For instance, if a value is set for the DAC via a Widget, and also in
imc Online FAMOS in the control command: "OnlInitAll*.

Answer: (as of firmware 2.8R7) To prevent signal jumps on a DAC-output channel, then during
initialization, the system checks whether a DAC output channel is initialized in the "OnInitAll" in the
imc Online FAMOS-code. If so, this value is used and any previously set value from the data pool (e.g.
via a Widget) is ignored.

Question: The following error message is being posted:

"The device has been shut down inaccurate in the past. Please check the uninterruptible power supply
of your device!"
What should | do?

Answer: When you shut down the device, it needs a few seconds to power down. During this time,
the device is being powered by the internal UPS. If the UPS is defective, the device can not power
down correctly and shuts down immediately.

Please check whether the device goes off immediately upon tripping the main switch, or only after
one second or longer.

If the device goes off immediately, then presumably the UPS is not working correctly. Please get in
touch with the imc Hotline! 13\

5.2.1.4 Start and stop measurement
The measurement is started/stopped for all devices.

0 Note

¢ |t may be necessary to carry out the preparation | 93), unless this has already taken place.

o For starting and stopping the measurement, the PC needs to have established a connection with the
device (see Connect and Disconnect@)

Ribbon View
Home > Start ([>) all
Setup-Control > Start ([>) Complete
Home > Stop ([ﬂ) all
Setup-Control > Stop ([E) Complete
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Measurement status (running, stopped)
The measurement's status is denoted e.g. by the stop-symbol (if you are connected with the device):

r - | Measurement running (solid red)

Measurement stopped (color depends on the Windows setting)

You can also see the status in the column Measurement status on the Devices page:

~ E QTG
Q) Search for Devices
i Disconnect
Stop
Suspend ifj] Releass Triggers
Experiment | Device control |

¥

E Diacurnentation anid | Devices E Analog channels E Digital channels

Device specification | Connection skakus Measurement status

Selecked Device name < | SH
¥ i T_126678_C5,.. 126675 ime C Series connecked rUnning

E Satup

Column "Measurement status"

5.2.1.5 Suspend and Resume data storage
If data transfer to storage/is activated, it is suspended/resumed for all devices.

Ribbon View
Home > Suspend data storage (| ) all
Setup-Control > Suspend data storage (| ) Complete
Home > Resume data storage (| ) all
Setup-Control > Resume data storage ( b) Complete

#p Reference

For a detailed description, see the manual:
Setup - Advanced Device Functions > Storage Options and Directory Structure > Controlling data storage

> Suspend and Resume data storage [eaa).

© Note

e This suspension/resumption of data storage is not synchronized across the devices! Thus, the
respective data excerpt boundary points of different devices/channels may differ by a few

measurement points.
o Data storage on both the PC's and the device's hard drive is suspended/resumed.

¢ The saving of Video files is not affected by this function. Video files are always recorded.
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5.2.1.6 Search for devices
The device search causes the system to search the network for any suitable devices. How long this will
take depends on how many devices are connected and on the network type. Ultimately, the devices
found are listed and the view automatically switches to the Devices page of the plug-in Setup.

Ribbon View
Home > Search for devices (&) all
Setup-Control > Search for devices (&) Complete

E.g., after the first launch of imc STUDIO, the device table| s empty. Before you can create an
experiment, you must enter one or more devices into the table. To do this, perform a device search. The
device table sl lists all devices found. The image below shows a typical situation:

Selected Device name | Device specificakion
T 124835 _C1 1 _LEMO ET 124835 ime C1-1 LEMO
T 130039 busDad ¥ 130039 busDIAG-Y
T_130311_SPARTAMN_U32_CAN 130311 imc SPARTAMN

Results of device search (example)

* Reference

e How to correctly set your device's network configuration and what to make note of is presented in
the chapter:
"Setup - Connect the device|zss""

e For more information on selecting the device for the experiment, see the chapter: "Device Search -
Known and Selected| 14"

5.2.1.7 Search for devices by IP/DNS (TCP/IP, PPP via a router)
In a structured network (network with routers, Internet, ...), imc devices could not be integrated by
means of a network search. With the knowledge of the IP-address or of the domain name (DNS name), it
is now possible to integrate a device into the Device Table |11 and to establish a connection.

Ribbon View
Setup-Control > Search for devices by IP/DNS () Complete

* Reference

More information is presented in the chapter: "Setup - Connect the device 205" > "TCP/IP, PPP via a
router| s:2""

5.2.1.8 3rd Party Device Management

Using the 3rd-Party Device Management, it is possible to select executable 3rd-party device script
templates, e.g. the Function-Simulator, the SimplePollDevice or the SimplePushDevice. Likewise, there
are already pre-made 3rd-party devices. Along with the AudioDevice and the ChannelLoader, the Agilent
Scope and the fos4x are also available. The last of the two device require an extra license.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Ribbon 97

© Note

¢ The 3rd-Party Device Management is available in the editions Developer, Professional and Standard.

¢ For the use of 3rd-party devices, an activated imc STUDIO 3PDI-Inclusive or imc STUDIO 3PDI-
Exclusive license is necessary.

¢ The AudioDevice and the ChannelLoader can be used without any 3PDI license.

Ribbon View
Setup-Control > 3rd Party Device Management (%) Complete
Available scripts Script details
v Third party devices MName | |
Storage s.n:::upe| n|

AgilentInfiniiVisionD306074L
AudioDevice

Channelloader

fosdx

v ,I;F Device script templates

[TTT]

,I;F FuncticnSimulator
,I;f SimplePollDevice
,I;F SimplePushDevice
=, User-defined Third party device scripts

=y Current active Third party device scripts

Browse

3rd Party Device Management Dialog
When selecting a script-template, there is an option for subsequently opening the Script-Editor.
User-defined scripts can be added by clicking on Browse.

In Current active Third party device scripts all Third Party Device Scripts are listed and can be deleted by
selecting and clicking on Next.

b Verweis Reference

For more information, see Scripting - Third Party Device [
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AudioDevice

In order to use connected Audio-devices, select the device-script AudioDevice and click on Next.
Subsequently, all Audio-devices appear in the device list. When one of the Audio-devices is selected,
the computer’s Audio-input channels appear on the page Analog Channels. In this way, when a
measurement starts, the computer’s Audio-inputs can be graphed and recorded.

For more information on this subject, see the chapter AudioDevice [ 105,

ChannelLoader

The ChannelLoader serves to play back data already recorded. To do this, select the ChannelLoader
and click on Next. Subsequently, the device ChannelLoader appears in the device list. When
ChannelLoader is selected, a file selection dialog with multi-selection appears. Here, multiple already-
recorded data or imc FAMOS-data sets can be selected. On the page Analog Channels, the
corresponding channels appear. When a measurement starts, then the selected data are played back
cyclically at their respective sampling rates.

For more information on this subject, see the chapter ChannelLoader | !,

Device script templates

The devices from the script-templates simulate a sine-signal, or in the case of the FunctionSimulator, a
number of different signals (trapezoid, sawtooth, rectangle, ...).

5.2.2 Configuration

Assistants

Menu item Description
This starts the imc Online FAMOS dialog.

E imc Online FAMOS * For a detailed description, see the manual:
Setup - Advanced Device Functions > imc Online FAMOS| 751,

This starts the imc Display Editor dialog.

-4 | imc Display Editor * For a detailed description, see the manual:
Setup - Advanced Device Functions > imc Display Editor | ee#),

== | imc CANSAS| 105 This starts the imc CANSAS dialog.

Here, a variety of setup assistants are offered.

Assistants * For a detailed description, see the manual:
Setup - Advanced Device Functions > Fieldbusses| s\

Synthesizer

Menu item Description

Synthesizer
(.., | Configuration and * Operation of the Synthesizer is described in a separate document.
- Synthesizer Control

Panel
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Device configuration

Menu item Description
This function provides a variety of exporting options. For most of the selection
Export

Configuration| a1

options, only the parameters (the content of the rows and columns) of the table
on the currently open Setup page are exported.

@ Import This function enables the import of parameters. You can also select from which

Configuration| 242 file to import which variable's values and/or settings.

Statistic Displays the dialog which shows various statistics on Setup parameters.

. These are preset values for the configurations of the devices and channel. These

B Default Values| 107 values are applied upon selection of devices and when creating new device
variables/channels or Data Processing variables.
~ | Device interfaces/«" | Displays the dialog for configuring the devices' (network-) interfaces.
play g guring

Diskstart| 991

Displays the dialog for creating Diskstart and Autostart experiments.

Device Properties| 115

Displays the dialog showing the device's properties.

Module Properties| 117

Displays the dialog showing the properties of the device's amplifiers/modules.

Supplemental Files| 105

Shows the dialog to manage supplemental files.

5.2.2.1 Diskstart
@ Diskstart

Skart option

Clock,

Immediately

Clock with synchronization

| Autostart configuration

Synchronous skark

Autorepeat mode

Create at

Device (internal) -

Configuration name & | Aukostart |Delete

- w Device name: T_126678_CS_7008_1 {Count=3)

v Location: Device {internal) {(Count=3)

b ‘Demo-Autostart 7

Derno-Starage

Delete
Delete

Demo-Trigger Delete

Search diskstart configurations

Close

The measurement device is able to start a measurement without being connected to any PC. In most
cases, this only makes sense of the data acquired are saved to the optional device hard disk. It is possible
to save multiple, parallel Diskstart configurations in the device drive, but only one having the setting:
Autostart configuration.

Diskstart without Autostart

Once the device has been activated, the Diskstart configuration can be selected by means of a
connected Display unit. For this, the optional Display unit is absolutely necessary.
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Diskstart with Autostart

If a Diskstart configuration having the property: Autostart configuration exists, then the associated
measurement starts automatically as soon as the device is activated. This is done without selection
by means of a Display unit. All other Diskstart configurations located on the device HD are thus no
longer available for selection.

Exactly one Diskstart configuration having the property: Autostart configuration can be saved.

Start option

Start options are available both for the normal start (in response to the Start button), as well as for
the Diskstart. The functionality is described in the chapter Timestart] ) (the limitations and conditions
are delineated).

Clock

The start condition Synchronous start ensures that the device only starts measurement once the
device clock has been synchronized according to the synchonization settings [ 153

Observe the maximum time to wait, which is set in the device properties [125),

Autorepeat mode
When a Diskstart is performed, then after the end of a measurement, the measurement devices are
able to start it again right away. This mode is called Autorepeat.

o Note on Timestart with Autorepeat

In Autorepeat mode, the duration between the measurements is not defined. For this reason, the
Timestart only works for the first measurement. All subsequent measurements then start
immediately.

0 Note: Autorepeat under imc STUDIO

Inimc STUDIO, Autorepeat mode is replaced with a variety of other components, e.g. the Sequencer.
The program can additionally be configured with an equivalent triggering setup.

For this reason, the Autorepeat mode only remains available for Diskstart.

Autonomous starting of a measurement makes imc STUDIO unable to connect with the running
measurement without problems.

When imc STUDIO connects with the running measurement, the Autorepeat mode is deactivated.
This means that the measurement is still concluded properly, but will not be re-started again
afterwards.

0 Note

The system performs a version check (to determine the firmware version). A Diskstart configuration is
generated for precisely the current firmware version. if the device's firmware version is changed (e.g. by
means of an update), then it is no longer possible to load the existing Diskstart configuration, or the
configuration is canceled with the error message "Error: -132". Once the Diskstart configuration has
been generated again, it can be opened again with the current Devices-software version.
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5.2.2.1.1 Creating a Diskstart configuration
You can save an experiment as a Diskstart configuration

e directly in the device (on the device's hard drive (Device (internal) or Removable drive)

e orinitially on the PC (PC harddisk), if, for example, the measurement device is not available and the
data are copied to the removable data carrier later.

0 Note

o |f the storage location is: Removable drive, then in general the complete imc STUDIO experiment is
saved to the data carrier. The storage location: Device (internal) is not sufficiently large.

e When the option Synchronous start is activated, the device waits until it has been synchronized to the
synchronization source specified. If the synchronization source is no longer present, the response
depends on the device properties: the option Max. time to wait for synchronization > 0 starts the
device immediately even without synchronization when the time elapses. For a value of 0, the waiting
period is Unlimited,; for -1 it starts immediately and does not synchronize.

Precondition for both options:
¢ The desired device must be registered with the program.

Preconditions for the storage locations: Device (intern) and Removable drive:
¢ A connection must be established between the device and PC.
¢ The device must have sufficient memory.

Creating a Diskstart configuration

Proceed as follows to create a new Diskstart configuration:

e Ensure that there is a connection between the device and the PC (if the selected storage location
is (Device (internal) or Removable drive).

o Select the menu ribbon item Setup-Configuration > Diskstart (Q).

o Make the appropriate settings for the options Start option and Start date/-time [14),
o Activate the option: Autostart configuration [ 99)if desired.

¢ Open the list box Create at and select the appropriate entry.

Create at | Device (inkernal) L\'\LS

Remaovable drive
PC harddisk,
Device (inkernal)

e Click on the button Create at

Create at | Cevice (inkernal) o -
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0 Note

o When the Diskstart configuration is created, an ume-file or *.ums-file (if with Autostart) is
generated on the basis of the current experiment settings.
Saving the current experiment configuration is not necessary for this purpose. But there may be
different experiments on the device hard drive from the PC.

o If PC harddisk is selected as the storage location, then an ume/ums-file is created on an arbitrarily
selectable path. A corresponding experiment file (*.imcSudio) is also created.

Storage location: PC hard drive
If your measurement device is currently not available, you can set up a Diskstart by selecting the PC
harddisk was the storage location.
Two files are created in the selected storage location:

e *.ume.zip (without Autostart) or *.ums.zip (with Autostart) (Diskstart configuration file for the
device)

o *.imcStudio (a corresponding imc STUDIO experiment file)
You have thus created a configuration file which can be used for Diskstart.
The Diskstart configuration file can now be copied to a removable disk.

o Insert an appropriate removable drive into your PC.
o Create a subfolder having the experiment's name and copy both files to the subfolder created.

« Example without Autostart

Experiment name: "Experiment_001"
Device name: "dev001"

Drive name for the removable data storage medium: "D"
D: \ Experi ment _001\ Dev0O01. une. zi p
D: \ Experi ment _001\ Experi nent _001. i ncSt udi o

© Changing a Diskstart to a Diskstart with Autostart
It is possible to generate a Diskstart configuration with Autostart from an existing configuration
without Autostart, without needing to create a new file.
To do this, change the file extension:
*.ume.zip (without Autostart) --> *.ums.zip (with Autostart)

5.2.2.1.2 Deleting a Diskstart

To delete a Diskstart configuration, proceed as follows:
e Ensure that a connection has been established between the device and the PC.

¢ Select the menu ribbon item Setup-Configuration > Diskstart (E).

o If the desired configuration name does not appear, click on the button Search diskstart
configuration. All existing Diskstart-configurations will then appear in the table.

¢ Click on the button Delete next to the configuration to be deleted in the table.
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5.2.2.1.3 Selecting and starting the Diskstart configuration
The Diskstart configuration is created and and saved to the device.
After activating the device, the removable drive and any hard drive are automatically searched for

Diskstart configurations. If one or more Diskstart configurations are found, then a selection list plus some
brief instructions are offered on the device display.

Selection of the Diskstart configuration is only accomplished by means of the device's display; no PC or
connection to a PC is required.

Following selection of the Diskstart configuration and confirmation of the selection, the device can be
configured and started at the push of a button.

5.2.2.1.4 Connecting with a running Diskstart measurement

Information on establishing a connection between a PC and a device running a Diskstart measurement
are presented in the chapter: Connect and Disconnect| o1,

5.2.2.2 imc CANSAS
This starts the imc CANSAS dialog.

0 Note

To see this entry it is necessary that
o the imc CANSAS configuration software is at least from version 1.4Rev 5 and
o the measurement device is equipped with a CAN interface of type CAN2.

* Reference

o The Help for the imc CANSAS configuration software can be opened by function key [F1] from the
imc CANSAS assistant.

¢ As a manual in PDF format it can be copied from the setup-CD for imc CANSAS.

5.2.2.2.1 Integrating the imc CANSAS software with imc STUDIO

Certain functions and menu items aren't available for calling from imc STUDIO. For example, the
imc CANSAS configuration is not administered as an MDB-database, since it is saved along with the
experiment under imc STUDIO. XML-export/import is possible.

Access to the imc CANSAS hardware is provided via the measurement devices' CAN-Bus hardware. This
communicates via Ethernet, so that all interfaces incl. imc-USB as well as the Interface-Dialog are
blocked.
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o Note

e When using imc STUDIO to configure the imc CANSAS modules, the modules are integrated by the
device in a similar manner as amplifiers. This requires unique identifiers, since the process of
preparing the measurement includes checking and setting the imc CANSAS module configurations.
This substantially simplifies the operation of imc CANSAS modules, since the steps of exporting and
importing CAN-Bus configurations are avoided.

¢ When a sampling rate is set in the imc STUDIO settings dialog, this does not automatically affect the
imc CANSAS software. Thus if you accidentally make some setting, an error message appears. The
result is that you must open the imc CANSAS software in order to make the desired setting.

¢ When changing the "X-axis" (time stamp, sampling rate), the previously mentioned error message will
also appear.

5.2.2.2.2 Constraint

An Experiment involving imc CANSAS modules which were integrated into the system using the CAN-
Assistant of imc STUDIO expects exactly the same imc CANSAS modules to be present when a
measurement is prepared. Thus, if a previously integrated imc CANSAS module was removed from the
measurement setup, then an error message is posted upon the next startup, since the missing module
can no longer be addressed. It is only possible to start the measurement once the module has been
removed from the setup using the CAN-Assistant. Even replacing a module with another which is
identically configured will cause an error, since imc STUDIO will initially not recognize the replacement
module. Measurement can only proceed once the new module has been exchanged and configured in
the imc CANSAS interface. This means that replacement is not possible during a running measurement,
even though the CAN-Bus technology supports it.

Remedy
This response can be avoided in either of two ways:

1. Direct configuration of the imc CANSAS modules using the PC-interface

If imc CANSAS modules are likely to be exchanged or removed in the course of a measurement
project, it is worthwhile continuing to work with the imc CANSAS software and a CAN/PC interface. In
that case, the configuration can be imported to imc STUDIO as a CBA file. Later, if any imc CANSAS
module is replaced by another which is configured in the same way, the measurement procedure will
not be adversely affected. If any imc CANSAS module is removed, the measurement will start without
any error message being posted, but no data will be accumulated for that module’s channels. This
case can be monitored using either dedicated error checking for individual channels, or the Heartbeat
function.
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2. Setting parameters and creating CBA files
When exchanging, removing or adding a imc CANSAS module, the following steps are necessary:

a) Once all imc CANSAS modules have been configured in the imc CANSAS Assistant, open the
CAN-Assistant and export the CAN-Bus configurations for each node as a CBA file.

b) Save the Experiment for later changes under a new name.

c) Open the imc CANSAS Assistant from within the imc STUDIO program and remove all
imc CANSAS modules. The CAN-channels will then be removed in the CAN-Bus Assistant.

d) Open the CAN-Assistant again and import the previously created CBA file for the appropriate
node.

e) Save the Experiment under a new name. The imc CANSAS channels will then be measured like
before, as described in step 1. However, the checking of imc STUDIO is omitted.

f) This procedure doesn’t create a database available in imc CANSAS. In order to reconfigure the
imc CANSAS modules, the Experiment previously saved in step b) must be opened. Once
adaptation of a imc CANSAS module has been carried out, its node in the CAN-Assistant must
be saved again as a CBA file as described in step d). Then, open the Experiment saved under
step e) and import the altered node into the CAN-Assistant.

5.2.2.3 Supplemental Files

Supplemental files are files saved in the device. For instance, it is possible to access a characteristic curve
supplemental file with imc Online FAMOS.

The following supplemental file type are available:
e Characteristic curves and filter data for imc Online FAMOS / imc Inline FAMOS (*.dat)
¢ imc Online FAMOS source code (*.ofa)

o Synthesizer directory structures (*.dat)
¢ Messaging configurations (e-mail, SMS, UDP, ...) (*.msg)
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The Supplemental files dialog

To open the dialog for managing the supplemental files, select the menu ribbon item Setup-Configuration
> Supplemental files. In this dialog, all existing supplemental files are listed according to their associated
selected device.

In the example below, there is a device having a characteristic curve file (Charact.dat) and a messaging
configuration file (Dev001.msg).

Supplemental files X
@ Show experiment name
Import

File View

¥ T_126678_C5_7008 1
Charact.dat
Dewl01.msg

Dialog: Supplemental Files (example)
By means of this dialog, supplemental files can be:
e deleted,
o displayed (Preview),

e exported,
¢ and new files can be imported (also possible by means of the menu ribbon item Project > Import /
Export| 56)

Imported supplemental files are saved in the Experiment-file. When the measurement is downloaded,
the supplemental files are copied to the device memory. In this way, it is possible for imc Online FAMOS,
for example, to access the file without needing to be connected with the PC.

Preview

Using the function Preview, an external program is started, which opens the file selected.

Changes which were made by means of the external program can not be applied automatically in the
existing supplemental file. If you wish to save the changes made, save the file as a copy in a different
folder, and then import this new file.
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5.2.2.4 Default Values

Default values are pre-set values for the configurations (parameters) of the devices and channels (e.g.
saving to the device). It is possible to specify either individual parameters or whole groups of parameters.

The default values are applied when the device is selected and when creating new device
variables/channels as well as Data Processing-variables (e.g. for virtual channels and Field-bus channels).

When does it make sense to alter the default values?

When the default settings of the devices and channels are not appropriate for most of your
applications.

The dialog for managing the default values is opened via the menu ribbon Setup-Configuration > Default
Values. In this dialog, all available default values are listed.

Example:

¢ For all channels, the channel saving on the PC should be activated. It is possible to later deactivate
data saving for each channel separately, but after having been set up, each channel should start off
being saved.

¢ The circular buffer for the curve window should always be set to "Undefined" after selection of the
device.

¢ The interval storage should always be activated after selection of the device.

o Note

Ensure that these settings are set initially (e.g. upon device selection). Subsequently, every parameter
can be modified.

With the default settings, it is possible to set parameters in dependence on other parameters.

a5 Default Walues — O pod
! A .
Currently defined default values: IR 2K & 3‘ Properties:
Block, Fs
w  Channel
Circular buffer time {curve window) Parameter PE storage interval =
Save (PC)
Connector 5
) Defaulk value 60
w  Device
PC storage interwal Applied condition
Error Fifo R scope
Event Fifo
Expetiment Parameter
Fieldbus message = The parameter on which the specified value is to take
effect,
| | [ Apply Ok, Cancel

Example of default values: "PC storage interval" is set to “60 s"
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Creating default values or groups of default values

In order to create default values or groups of default values, open the dialog: "Default values" (Ribbon
Setup-Configuration > Default Values).

¢ In the left-side portion of the dialog, select an appropriate Enumerator-class (application area of
the parameters). A list of the classes and the areas they contain is presented in the chapter
"Enumerator-class|z:").

¢ In the drop-down selection list (lower left), select "Default value" or "Default value group™.
¢ Click on Insert and the element is created at the location selected.

¢ In the Properties windows, you can set the target parameter, the default value to be set, and
any other settings such as the applied condition, etc.

Properties

Property Description

Element type Makes the distinction between a default value and a group of default values. (write-
protected)

Enumerator class Specifies in which Enumerator-class the element belongs. (write-protected)

Parameter The parameter to which the default value is to be applied.
Select the parameter here.

Parameter identifier The parameter's unique designation. (write-protected)

Default value The value to which the specified parameter is to be set. E.g., when selecting a
device or when creating virtual channels.

Applied condition Here, you can define various logical conditions which allow default values to be set
in certain cases.
See also "Order and dependencies of the default values| 051",

Row scope Determines to which rows the default value is to be applied. Specifies row numbers,
separated by commas, or ranges by using the minus sign.
The first row has the index: "1".
Example: 1-4: The first four parameters found are set. Thus for instance, an
amplifier's first four channels can be modified, and the last four by specifying "5-8".
The following is also possible: 1,6-8.

Group name The group mane displayed.
The name can be entered to be particular to selected languages. The respective
name is then displayed in accordance with the particular language setting. If the
(non-English) name is empty, then the English name is always used.
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Order and dependencies of the default values - Sorting and deleting

To sort entries, use the "up/down" arrow-symbols (¥ / A ) or move them by means of
Drag&Drop.

To delete entries, use the "X" symbol ( b ).

Sequential order
The order of the entries affects the results. The default values are set from top to bottom in

succession. Since the values can be set to depend on other parameters, this is important to take into
account.

Example:

The balance action is to be set to "Bridge" for all channels having the coupling "Half bridge".
However, beforehand all full bridges must be set as half bridges.

Setting up dependencies

The dependency is defined by means of the property "Applied condition™ using the Filter Editor. Here,
you can enter various logical conditions. In the example mentioned above, that would be the
following logical condition:

a5 Filter Editar O >
And

K Zancel

In order for the dependencies to be language independent, they are resolved in the list into the
internal parameters. In this case: ([eCoupling] = 5).

Dependencies can be defined either for each default value separately or for a whole group of default
values. In this case, add a "Default value group" and add the respective parameters to the group.
Define the application condition for the group. The individual default values do not require any
application conditions of their own, but may also have separate conditions.
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Generating default values from the current settings (tip)

It is often tedious and not so easy to set the default values correctly. Sometimes it is more reliable if
the internal specifications are used to set the measurement range, for example.

In order to get familiar with the default values or to set up many parameters quickly, it is best to
generate the default values from existing settings. By means of the channel table, you can define the
selection as a default value.

To do this, open the context menu and select: "Generate default values from selection”.

Save (device) Save (PC)

Showe in cureefealue window

Generate defaultwalues from selection

Context menu of a cell
Generate default values from selection

A dialog for setting the Default value group provides help in finding an appropriate condition. Select
the condition for which the default value is to apply. The condition is entered in the generated group
as the applicability condition.

Example:

Make the following parameter settings for an analog channel:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Coupling Half bridge Measurement mode Measurement mode
Input range 10 "mV/Vv*" Measurement mode Range & Scaling

Sampling rate 10 kHz Sampling & Filtering Sampling & Preprocessing
Save data (PC) activate Data transfer Data transfer

These settings are also found in the channel table in various columns. If you generate default values
from a combined column |2ss] (one with multiple parameters), all of the column's parameter are set as
the default value. In this case, either you have the desired parameter displayed@ as a normal
column and create the default value only from it, or you can later delete any default values not
required.
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Below, the second way is described:

o Select the (combined) columns: "Measurement mode", "Range & Scaling”, "Sampling & Filtering"
and "Save (PC)"

¢ Open the context menu and select: "Generate default values from selection”

¢ In the subsequent dialog for selecting the condition, select, for instance "To all channels with the
channel types of the selected rows". Thus, a group is generated with the applicability condition:
"Channels of type 'Analog inputs"™

Default values type selection >

To which rows should the default values be applied?

To all channels with the channel names of the selected rows

To all channels with the channel bepes of the selected rows!

To all channels with the connector names of the selected rows
Tao all modulesichannels with the amplifierfmodule bypes of the selected rows

To all moduleschannels with the amplifierfmodule and channel tvpes of the selected rows

apply default values only ko the row numbers of the selected rows

Ik Cancel

o Open the dialog "Default values™ and delete from the group generated all parameters which are
not to be set.

o=l Default values — | >
Currenthy defined default values: 5; 4 & ﬁ Properties:
Available device Fa
Bit
Black _| | * Group name Channels of type "Anal...
h | 3
v -hamne applied condition [eChannelType] =1

w {Channels of bype "Analog inputs'

Coupling
Input range
Sampling rate

Save (PC)
Conneckor Group name
Device The localized name of the group of specified values
Defaulk value - Inserk
ol | | [ Apply (a4 Cancel

Example: Setting default values for multiple parameters.
But only for the channels of type 'Analog inputs'

o Upon the next device selection, the analog channels are modified accordingly.
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0 Note: This example serves illustration purposes and is incomplete!

In any case, ensure whether every analog channel you use can really be used as a bridge amplifier. In
that case, use the additional condition that only such channels are modified which can be set as a full

bridge.

The pre-defined conditions

Conditions

Examples

To all channels with the channel names of the
selected rows

"Channel name" equals "Channel_001"

To all channels with the channel types of the
selected rows

"Channel type" equals "Analog inputs"

To all channels with the connector names of the
selected rows

"Connector" equals "[01] INO1"

To all modules/channels with the
amplifier/module types of the selected rows

"Module type" equals "Bridge, current and voltage
amplifier and temperature measurement unit "UNI[2-8""

To all modules/channels with the
amplifier/module and channel types of the
selected rows

"Module type" equals "Bridge, current and voltage
amplifier and temperature measurement unit "UNI[2-8""

AND

"Channel type" equals "Analog inputs"

To the devices with the device names of the
selected rows

"Device name" equals "imc¢_CS_7008_1"

To all devices

empty (thus, all devices are affected)

To the experiment

Additional options

Description

Apply default values only to the row numbers of
the selected rows

In the default values, the property: "Row scope" is set
accordingly. E.g., the value "2" is entered if the second
analog channel was selected.

Exclude channel names from selection

The channel name is not set as the default value even if it is
selected.

0 Saving the default values

The configuration of the default values is saved with the respective installation (application). Thus, the
default values are available in all experiments which were generated with that installation of
imc STUDIO.

These settings are only saved if the project is also saved.
Transferring default values to other PCs or installations (import/export)

In order to transfer the default values, use the Import/Export icons( @ / IE’ )-

/1 Warning: All existing entries will be deleted

If any default value already exist at the time of import, they will be deleted. After the import, only
the imported default values are available.
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5.2.2.5 Device properties

That dialog shows the configuration of the device. Most properties depend on the hardware. For
example changing the type of the display is only useful, if the device is not equipped with an internal

display. But this dialog
with a mounted cable.

doesn't make a distinction. Technically an internal display is a "normal” display
So even for these devices the display type can be changed.

A message is warning for wrong settings when opening the dialog. Please contact the imc Hotline| 12)
before changing the settings.

0 Note

All changes of the settings need a restart of the system!

Device: T_126R7Y8_C5_7003 1

Bl Device P
Sernal nurnber 126673
Froduct name imc C Series
IP address 10.0.11.86
MAC address 12-34-66-78-94-BC
Software versian Werzion 2.8R7 SPZ [3.3.2016]
Software versiaon [minimum requirement]
E Access protection
Fazzword not active=0
I1ze for firmware update don't uze=0
Ize for establizhing connection don't uze=0
UPrP5
= Display
Type GPS5-Mouze=255
Device time, Synchronization
= Options
imc DEVICES enabled=1
imc Online FAMOS enabled=1
imc Online FAMOS Professional enabled=1
Online Claszification enabled=1
Online Order tracking enabled=1 W

Save as... Cancel Accept

Device properties

Property: Device

Description

Serial number

Serial number of the device. Can't be changed.

Product name

Device types: imc C-SERIES, imc CRONOScompact etc.

Software version

Version of the firmware.

Software version
(minimum
requirements)

The minimum required software version to run the device as configured. This prevents
downgrading to a version which would not support parts of the device.

Property: Access Description
protection
Password For protection against firmware update or connection setup. To delete the password, enter

the valid password again.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



114 Setup - Device Configuration

Property: Access Description

protection

Use for firmware Enable and Disable of firmware update 14\,

update

Use for imc REMOTE | Enabling/disabling of operation via the device's Web-Interface.

WebServer

Use for establishing | Enabling/disabling of the connection to the device (FTP, LAN, imc REMOTE SecureAccess).

connection

Certificate The certificate needed for setup of a connection via imc REMOTE SecureAccess. Here,
select the certificate "imcCert.cpt”, which is in the installation path under Firmware\ldif\,
e.g. "C:\Program Files (x86)\imc\imc_DEVICES_2.8R3\Firmware\Idif". The certificate is
always valid for one year and must be replaced upon expiration. The certificate is obtained
from imc Hotline| 13,

Expiration date Expiration of the above mentioned certificate.

FTP-login name Login name for FTP access

FTP-password Password for FTP access

Anonymous FTP access enabled=1: No prompt for FTP-login name and FTP-password

disabled=0: The FTP-login name and FTP-password are used.

Property: UPS Description
Acquisition time after | Maximal measurement time after loss of supply voltage. The factory set time can be
power fail [s] changed by the user. This entry has to be aligned with the hardware, thus may not be

changed without consultation with imc.
In case the power of the accumulator is not sufficient, data of devices will still be saved.

Property: Display Description

Type Type of display; alphanumerical, graphical and its resolution. Changes take effect after
rebooting the device. The alphanumerical display is not supported for all devices.

That connector could be used for a GPS-mouse, too. To change it, select the entry GPS-

Mouse=255. That option is not available for all devices. In case of doubt contact the imc
Hotline[ 131, After switching to GPS, all GPS signals can be received be the process vector
variables.

Property: Device time | Description
and synchronization

Time zone none: Compatibility to imc p-MUSYCS / imc SPARTAN. Devices behave as in versions prior
to imc DEVICES 2.7R3. The device seems to apply the time source's time zone.

With download by the PC: the device runs in the PC's time zone
With synchronization: the device seems to run in the synchronization source's time zone

If a time zone is set, then when the device clock is set the time source is converted to the
device's local time. For this purpose, the time source's time zone must be known. When
setting the device clock, the PC tells its own time zone to the device. With all sources which
send NMEA strings to the device's RS232 interface, it is assumed that the time is expressed
in UTC. All time information at the Sync socket (DCF/IRIG B) is expected to conform to the
time zone set for the device!

Daylight Saving Time | activated: the device automatically switches to/from daylight saving time.
deactivated: the device uses standard time all year round!
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Property: Device time | Description
and synchronization

NTP e Server (1), (2): IP-address or name of server

e max time discrepancy [ms]: States the permitted time discrepancy from the NTP-Server
in ms, up to which the device is still considered synchronized. When this discrepancy is
surpassed, the message — "Not synchronized" or "Synchronization in progress..".. is
displayed.

For the sake of the measurement precision and comparability of measured data, we
recommend increasing the value of this entry if the discrepancy is big. Otherwise it will
be necessary to dispense with synchronization completely.

e Interval[s] (min;max): Specifies the minimum and maximum time for the synchronization
intervals, to which the following applies:

e Short intervals provide higher accuracy, but make more demands on the network.
e Long intervals may produce lower accuracy, but make less demands on the network.
Accuracy:

o |f the external conditions (mainly temperature, network resource requirements) only
fluctuate slightly, then the accuracy may be high even with long intervals. Shorter
synchronization intervals should be selected if, for instance, frequent temperature
fluctuations are to be expected.

e NTP-Standard: min = 16 s, max = 1024 s. This value is also used if nothing was
entered. This is adequate for constant temperatures, e.g. for installation of the
devices in a cabinet.

Example: NTP setting: min=8 s, max=64 s
Conditions:

¢ Devices were exposed to daytime-based temperature fluctuations, in other words,
they were not installed in a cabinet.

¢ Use of a company’s internal NTP-server

Result: Among 3 devices, there are signal timing discrepancies of 0.01 .. 0.2 ms. This
value is far below the uncertainty level stipulated in the standard IEC 61000-4-30 and
enables very good comparison of measurement signals.

Max. time to wait for |0 unlimited wait (default)
synchronisation [s] 1 don't wait

XXX wait xxx seconds

Note:

¢ Select a waiting time which is certain to work for synchronizing with an operational
synchronization input signal. Otherwise, after the waiting time the measurement will
begin out of synch. However, this can only be subsequently recognized in the
measured data if you record the Sync state along with the data by means of the
imc Online FAMOS function IsSyncronized().

e For a GPS Master with DCF-77 Slaves, a waiting time of 300s is recommended.
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Property: Device time
and synchronization

Description

Synchronization signal
input

Specifies a default clock to be used upon activation. If the value for synchronization signal
is n.s.=0, the settings remain intact after activating the device.

0 none: not defined.

1 no synchronization signal: Synchronization signal input not evaluated
2 DCF synchronization signal: only DCF or IRIB-B is evaluated

3 GPS synchronization signal: only GPS receiver evaluated

4 DCF or GPS synchronization signal: depending on which signal is applied first upon
deactivation, either DCF or GPS is utilized

5 NTP synchron signal: Network Protocol used

These setting are applied in the experiment when connected with the device and there are
no other settings regarding Synchronization |55 had been specified for the experiment.

Synchronization signal
output

Specifies whether the device time is outputted as a DCF-77 signal.

Property: Options

I Description

Some software options come at an extra charge. These options are enabled by means of so-called enabling codes.
The enabling code is a multi-digit number and is determined for each device on the basis of its serial number.
Options can be enabled at factory and be available when the device is delivered (see the decal on the device frame
new the serial number plaque).

The options can be enabled after delivery. Enabled options are noted in the device’s configuration (Flash-EEPROM)
and thus are permanent and cannot be lost.

imc DEVICES

Enabling and disabling of operation under imc STUDIO.

imc Online FAMOS

Enable Online processing with imc Online FAMOS| 73 base packet.

imc Online FAMOS
Professional

This option comprises multiple subparts ("Optimization of the online programs by use of
the on-chip memory”, "Online Synchronous task”, "Process vector”). The availability of
these function option subparts, however, depends on the particular hardware
configuration and is determined upon connecting with the device (see the chapter on
imc Online FAMOS|735).

Online classification

Enables functions of Online Class-counting Kit (see the chapter on imc Online FAMOS | 735).

Online-Order tracking

Enables functions of Order Tracking Kit (see the chapter on imc Online FAMOS | 735)).

CAN-Database Import

Enables Vector-database access, DBC-format; order option */VEC-DATB (license per device)

imc CANSAS

Total parameterization of imc CANSAS modules connected at the CAN-interface. The
availability of the option, however, depends on the particular hardware configuration and
is determined upon connecting to the device.

imc STUDIO Monitor

Shows, if the devices is prepared for imc STUDIO Monitor. That entry can not be changed.

ECU-protocols

Activates the functions for CAN-bus subscribers which support the ECU protocol (see the
chapter on imc Online FAMOS| 7s51and the
imc Online/Inline FAMOS Function Reference | ).

Measurement time
(T3) until suspend (s)

Only available to devices having a sleep-mode. Describes the minimum duration for which
the suspend signal must be applied.
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Property: Options Description

imc REMOTE

access to

Activation of imc REMOTE LinkSecure, imc REMOTE SecureAccess or
imc REMOTE WebServer. This requires an activation code which must be purchased along
with the device. It is also possible to perform the activation subsequently.

e imc REMOTE LinkSecure: Option for imc LINK providing secure access via an https
connection

e imc REMOTE SecureAccess: Enables imc REMOTE SecureAccess for direct and secure

a device, even with activated Firewall.

e imc REMOTE WebServer: Enables imc REMOTE WebServer [ 261 which provides platform-
independent remote access to imc measurement systems.

5.2.2.6 Module properties

The dialog lists all amplifiers equipped with the device.

Device: T_126R7Y8_C5_7003 1

B Signal conditioner [1]
Type Bridge, curent and vaoltage amplifier and temperature .
Charnnel count a
Sernal nurnber J33066, 372210
Firmware 09,03 2016; 09.03.2016; 09.03.2016; [E]
Calibration date 1111452012
Position 1
Address B5 [I2CHODULE_0x41)

B Counter [2]
Type Counter "DIOINC-4/2"
Charnnel count 4
Sernal nurnber 4107450
Firmware 09.03.2016; 09.03.2016; 09.03.2016; (1]
Calibration date -
Position 2
Address BE [I2CHODULE_0x42)

B Digital-1/0 [d0]
Type DO, 8Bit
Pozition di

B Digital-1/0 [d1]
Type DI, & Bit

Reazzign Save as... Cancel Accept

Modul configuration

Along with the type designation, serial number, firmware and calibration date, you will find the address
(with bus designation) and the resulting position of the amplifier.

By using Save as... a file is created which lists the connected amplifiers
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There are two groups of amplifiers:

e Permanently installed amplifiers use an address switch on the amplifier, which is set upon delivery
of the system. With some devices, this can be changed by trained users (see Device manual).
A permanently installed amplifier is distinguished by the address designation: I2CMODULE.

e Modules (e.g. imc CRONOSflex modules Eﬁ) are integrated with a master (e.g. imc CRONOSflex Base
unit or with an EtherCAT Master (ECAT-DA) for imc CRONOScompact). The obtain their module
address automatically. The numbering of the module occurs upon first connection and remains
intact. Along with assignment of the module number (Position), a "ScanID" (identifier for the
module) is also allocated. A 7-segment display represents the module address.

A CRFX module is distinguished by the address designation: xbus.

Assigning the module number

e Reassign: The button Reassign overwrites the existing numbering of the modules with an
uninterrupted re-numbering.

¢ Assign manually: Enter the position manually. Click the number and choose a position from the list.

E Signal conditioner [3]
Type Bridge, current and voltage amplifier and temperature measurement unit "CRE=/UMNI12-8", Linear
Charinel count a
Senial number 180101, 311424, 436294
Firmware 09.03.2018; [6]
Calibration date 07./18/2M3
Fosition 3 V
Address .
4
]
B
7
a
q W

Assign manually
1\ Warning

Note that changing the module configuration is equivalent to re-ordering the amplifiers. If a change in
the order of module entries is made, any experiments present can no longer be used.

Removing imc CRONOSflex modules

If an CRFX module is removed, the device description retains the module numbering. A gap results in
the numbering. Since the device description is saved along with the experiment, the old experiment
can easily be reused in any later application of the same module.

Exchange of imc CRONOSflex modules

The device description identifies an CRFX module by its serial number. After exchanging an

CRFX module with another of the same model, the new module is recognized as such by its serial
number and receives a new address. In this case, correct the address (Assign manually), before
resuming the use of existing experiments.
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o Notes on assigning the module number

o If an flex module is alternately used with different imc CRONOScompact devices, it saves the module
address for each measurement device separately. The number of module addresses is limited to 63.
If the number of possible module addresses is exceeded, the oldest entry is deleted.
A module can thus have different module addresses in different device configurations. The use of the
same module in different devices is thus possible without needing reassignment of the module
address each time.

o |f the ScanID matches the module address saved on the module is used.

o |f there is a conflict in the ScanID (multiple modules having the same module address), then Reassign
of the module addresses is performed.

¢ For all other modules (non-matching of the ScanID), the module addresses are reassigned.

¢ When assigning module addresses, the last address used is applied. The newly assigned addresses
follow (are appended to the end of) the last address assigned.

e When the module addresses are reassigned, a new ScanID is made and all modules are assigned a
new address.

o Notes on changing the device configuration

o After the device software connects with a device, it is at this time not possible to take any changes of
the device configuration (removal and/or addition of modules) into account (e.g. event notification
with subsequent adaptation of the settings dialogs).

o |f the device configuration is changed, changes are only taken into account after separating from and
reconnecting the device with the device software.

¢ During a running measurement, it is not possible to respond to changes of the device configuration
(no "hot plug™)!

5.3 Tool Windows
5.3.1 Details

For purposes of Setup, the tool window Details is provided:
Details v 1 X
{}; 'y |

Conneckion skakus
Device conkrol Connect >
Device is selected For m.., o
Device name T_l2e673_C5_F003_1
Dewice M
Device specification
Measurement status
Tool window "Details" in the plug-in "imc¢ STUDIO Setup™
(example)

The content of the Details window depends on which page (see Operation @) is selected. As in the
tabular display, you can also directly edit@.parameters in this tool window.
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Hidden parame

ters

By default, the Details window sows a selected set of parameters which can also be seen in the tabular
display and the dialogs. By clicking on the padlock symbol ( =£"), all other parameters are also displayed
which belong to the selections in the tabular display ("hidden parameters").

Example

When you click on the padlock symbol, you see the much more extensive list of all device parameters.
The image below shows only an excerpt:

Details
{!,; -0

Ackion

Connection skatus

Device adapter

Device board

Device clock skate

Device clock bype

Device conkral

Conneck

Device Features

Dievice Firrware

Device identifie

r

Device is known

Device is seleck
Device name

Device SN

ed far ...

T_126678_CS_7005_1

Device specification

v
v

Device storage inkeryal
Device storage intery...
Device storage locakion
lanufacturer

Measurement status

Mebwork skorage sekki, .

Process weckor backu. ..

Process weckor wariabl, ..

Synchronization mask. .

Synchronization signal, ..

Swmrhranizatinn cional

End of measurement
|

Remaovable medium

=l

Delete
"

v[.l_)(

no synchronization signal

i =wnchrnnizAatinn zional

the hidden parameters

-

"Details" tool window for a selected device with display of

In this display, you can also set parameters which are not available either in the tabular display or in the

dialogs.

Grouping / sorting parameters

The parameters in the Details window can also be displayed in groups. To do this, click on the grouping
symbol ( /= ). The parameters are then divided into the following groups:

e Visible
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e Hidden
Details * [0 X
{}; = 'y

Yisible -

Connection skatus

Device conkrol Connect b
Device is selecked fo. .. v

Device name T_l2eada_C5_7005_1
Drewice SM

Device specification
Measurement status

Hidden W
"Details" tool window in grouped display
The groups can be opened or closed individually (symbols: ).

To sort the parameters alphabetically, click on the sorting symbol ( #%). Click again to change the
sorting order.
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5.3.2 Sensors

The tool window Sensors presents all information on existing sensors and characteristic curves (both
referred to below as "Sensors™ in most cases).

Here is where you find information on the sensors used. Additionally, you can create and edit user-
defined characteristic curve. If imc SENSORS is installed, the sensors from this database are shown and
are available for use.

Sensors v I X
e 25
Filter Sensor bvpe = Designation | Physical unit

W ,ﬁl &l rmy sensors ¥ | Sensor with volkage output | Charackeris, . | Y

amplifier 2 Sensor with vaolkage output | Curve 2 bar

Acceleration

W

Piezo-electric
Bridge sensor

L

#lox3 e

Skrain gauge
Encoder

LvDT
Potentiometric
Pri00
Microphone

=
=

Yoltage oukpuk
Thermiskaor (MTC)
Current oukpuk
Resiskor R
Ackuakars
Thermocouple

AN LR TY

All new sensors
ot IUser-defined characteristics 4 1] 3

"Sensors" tool window in the plug-in "imc STUDIO Setup "' (example)
Structure

The window is split in two parts. At the left, there is a structured list of all sensor groups. At the right
you see the sensors belonging to the selected group and their respective properties.

Groups Description
All my sensors The list of sensors from imc SENSORS.
* An exact description of the sensors is presented in the separate manual on
imc SENSORS.
User-defined The list of user-defined characteristic curves. These characteristic curves can be
characteristics created and edited here.

Connected sensors The list of sensors in the experiment. This list provides a quick overview. Additionally,
you can also use the sensors for other channels.
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Definition of terms

Term Description

There are a variety of sensor types. They differ not only in shape, size, in the physical
principles on which they are based, as well as in terms of their conversion between
variables, but also in terms of properties, spec sheets and in how they are connected
with measurement devices.

Here, information on the sensors are edited. This applies in particular to the specs in
the spec sheets and the calibration values.

A sensor which is set up in imc STUDIO. This one is a sensor characteristic curve having
multiple points. Its functional scope is limited in comparison with the sensors from

User-defined imc SENSORS.
characteristic curve

Sensor

0 Not all amplifiers support this type of characteristic curve. A list of
amplifiers/devices| 127 is presented at the end of this chapter.

Afilter is a grouping of multiple sensors. E.g. Thermocouple, Strain gauge, Piezo-

Filter electric, .... You can create additional filters in imc SENSORS and import them into the
tool window.
imc SENSORS| 1261 imc SENSORS is a tool for managing and editing information on sensors.

Writing sensor information to the channel

In order to write a sensor's information and configuration to a channel, use Drag&Drop to move the
sensor to the channel desired. The configurations stored in the sensor are applied in the channel

configuration.
0 Notes

e The amplifier and imc STUDIO must both support the sensor. The sensor information is only
applied if the channel also supports the properties entered.

e A list of amplifiers/devices| 2" which support sensors having characteristic curves is presented at
the end of this chapter.

o Alist of modules supported is presented in the chapter : List of supported sensors
(TEDS/imc SENSORS) | zos),

The sensor connected is now also located under: "Connected sensors".
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Deleting sensor information from a channel

In order to delete the sensor information from a channel, the Setup page: TEDS | 2011is needed.
How to add a page is described in the chapter: Configuring Device - Setup pages > Additional Pages| |

e Open the Setup page: TEDS.
o Select the channel desired (multi-selection is possible)
e From the list, select: Reset channel's sensor information
e Click on the button

The sensor information is deleted.

0 Note: The configuration remains intact

The channel configuration is not reset to its condition before importing. The current configuration
remains intact as long as the sensor did not set any parameters which were not possible without
sensor information. In that case, the default value is restored.

Toolbar and context menu

Menu item Description

o, Create a new . . . . -
characteristic curve 7] Opens the dialog for creating/editing user-defined characteristic curves.

Delete characteristic

% Deletes the user-defined characteristic curve selected.
curve
j Edit characteristic The selected user-defined characteristic curve can be modified. The dialog for
curve creating/editing user-defined characteristic curves is opened.

= Open imc SENSORS The program imc SENSORS is opened in a separate program window.

Here you can search through the list of sensors either according to the "Filter"-

Find name or the "Sensor"-parameters.

Add to Adds an existing sensor to the imc SENSORS database
imc SENSORS| 124 g :
Layout

Restores the original layout. E.g., imported filters are deleted and moved or
deleted filters are set to back as they were earlier.

Here, a filter created in imc SENSORS can be imported in order to enable a user-

Standard layout

Import Filter defined grouping.
Deletes the filter selected. Note: Only the filter is deleted, not the sensors
indicated. Normally, only the selected filter is deleted. However, if the selected
Delete Filter filter contains subordinate filters, then the user is prompted to specify whether

to also delete these subordinate filters. Subordinate filters are all filters, located
below the selected filter and are indented at least 1 position further right than
the selected filter.

In the tree diagram, the filter is indented one position to the left. This raises it
up one level in the hierarchy.

The filter is indented one position to the right. In this way it can be made to be a
subordinate filter to the one above it, for example.

<< (level higher)

>> (indentation)

The filter list is hidden and appears as a bar in the lower portion of the tool

Filter list hidden window. There, the currently selected filter name is displayed.
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Menu item Description

By clicking the mouse over this region, the list is opened in a separate window
and the filter can be switched.

Clicking the mouse again over the tool window hides the list again.

Creating a new sensor
To create a new sensor, open the context menu and select Characteristic curve > New or click on the
corresponding button ("" )- The dialog for creating/editing a user-defined characteristic curve opens.
Senszorwith characteristic cupe

[F] Mew & Import [2 Export Extra -

Marne |Eharacteristic curve 1 | e a6
Phwzical unit |"-.-" |
8 =
Comment | |
teazurement variable - | X G-
Phrysical value Electrical value 4-
-10 -5
-9.51 -4 2=
-8.09 -3 o
-5.88 -2
5,89 z L=
g.09 3
-
9,51 4
10 5 G-
re :
] &
M4 # 4 Paint9af 9 + — « v X
0-
1 1 1
-5 0 5
OE. Cancel

Example of a user-defined characteristic curve

Menu item Description
D New Opens an Assistant capable of setting up a simple sensor. You can also enter the
points in the table.

This lets you import previously generated sensors. These must be saved in the

EE] Import format .dat and can be generated using the imc software imc FAMOS, for
example.
IE) Export You can export sensors once generated, in order to save them separately, or for
P use in a different operation.

Here you can access the options for the characteristic curve dialog. For instance,
Extra measurement and adjusting variables, which enable additional functions for
creating characteristic curves, can be activated.
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Points for the characteristic curve

A characteristic curve always consists of at least two points. In the table, you can enter the values for
the characteristic curve, which will be displayed accordingly in the curve window.

Values for the characteristic curve:

¢ Electrical value: the reading measured by the sensor

¢ Physical value: the value to be indicated in response to the corresponding electrical reading.

You can enter or import values (@), or generate a line using the Assistant (i:]), and later modify

these as desired.

Quickly generating multiple points for subsequent editing

To quickly generate multiple points at fixed intervals, click on "New" (D). A window appears, which

provides a template for generating a characteristic curve.

Mlews characteristic curse oo

Characteristic curve

Type: |Simple characteristic curve -

Phyzical
Unit:  |Y

Electrical
Min: |5
Max: |5

Delka: |2

Cancel

In this example, a straight line is generated between -5 and +5 with a point-to-point interval of 2. In
this way, you are able to generate many points quickly, which can later be easily modified.

Importing the values via the measurement variable

The electrical values can be read from the sensor directly. Select the sensor's associated pv-variable as
the measurement variable. Now the electrical values can no longer be entered manually, but are
measured directly. The measured value is automatically entered.

To read out a value, select the associated cell and click on the button at the cell's right edge:

Phywsical value Electrical walue

3 -494,11
2 -353.11
b -295,123| »
#
Acquiring a new electrical value via the measurement
variable
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FAQ

Question: Which amplifiers support sensors with characteristic curves?
Support of sensor characteristic curves is enabled for following devices:

Amplifier/Dev CRPL/SL Firmware CRC Firmware CRFX Firmware
Ice
ICPU-8 ° 2.7R3
DCB-8 (] 2.7R3
LVv2-8 ° 2.7R3
UNI-8 (] 2.7R3
1SO2-8 ° 2.7R3 ° 2.7R3 ° 2.8R5
ISOF-8 (] 2.9R2
UNI-4 ° 2.8R7 ° 2.7R3 ° 2.8R5
SC2-32 (] 2.7R3 (] 2.7R3
ICPU2-8 4] ° 2.8R7 ° 2.8R5
UNI2-8 @ (] 2.8R7 (] 2.8R5
DCB2-8 4] ° 2.8R7 ° 2.8R5
LV3-8 @ (] 2.8R7 (] 2.8R5
Device Feature Firmware
Cx-41xx-N (] 2.8R7
SPAR-U ° 2.8R7

e. Feature supported imc STUDIO 3.0R4 included firmware 2.7R3

@: Feature currently not supported imc STUDIO 4.0 included firmware 2.8R3

--- Amplifier not available for this device series imc STUDIO 5.0R1 included firmware 2.8R5

imc STUDIO 5.0R3 included firmware 2.8R7
imc STUDIO 5.0R6 included firmware 2.9R2
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5.3.2.1 Sensor Database - imc SENSORS

imc STUDIO supports export of sensor spec-sheet data from a sensor database and the application of the
data in configuring channels.

For this purpose, the program imc SENSORS must be installed. The sensor database imc SENSORS
administers such information for sensors. In this program, it's possible to set up, edit and administer
entries for sensors.

Open imc SENSORS

If imc SENSORS is installed, the sensor database can be started via the Sensors tool window. To do this,
open the context menu and select "Open imc SENSORS" or click on the corresponding button (“4).

Importing sensor data from the sensor database
In order to transfer sensor information to a channel, it is not necessary for imc SENSORS to be
opened. The Sensors tool window lists all sensors in the database.

How to transfer the sensor information to the channel is presented in the description of the tool
window "Sensors| wsl".

Adopting sensor information in the sensor database

To transfer sensor information from a sensor TEDS to the sensor database, open the context menu of
the Sensors tool window and select Add to imc SENSORS. The channels settings remain unaffected.
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5.4 Operation

The Setup main window is subdivided into several predefined pages. Some pages are divided in two
windows stacked vertically, as shown in the example below:

Marne

HDDcumentatil:un ImlDevices Eﬁ-nabg channels Iri.IDigital channels MGPS

v Channel type: Analog inputs (Count=8)

b ‘Channel_001

Channel_00z2
Channel_003
4 I

& | Conneckor & | Skakus
- [01] THO1 fictive
1 [01] IMOZ Passive
[01] IMOZ Passive

Current value

M Wariables

Measurement

Full bridge - Li

Full bridge - Li

Full bridge - Li +
[ 3

Channel bype

hannel definition E Measuremeant mode
| I—

Bridge, current and voltage amplifier and temperature measurement unit "UNIZ-3"

el @nalog inpuks

E Range & Scaling

E Filketing

E Sampling & b

Mame Channel_001
Commenk
Skakus Active hd 2
Tabular display and dialog
(example)
Description

The top window shows a tabular (rows/columns/cells). In the table, e.g. all known
devices or channels/variables are listed. It offers a quick overview of parameters and
can be filled with many columns.

The lower window shows special dialogs| 127 for the most important parameters.

1: |Tabular display/ 125

2: | Dialogs/:h

Editing: You can modify the parameters by means of in-place editing@ in the table, as well as in the
dialog@. To edit the height of the window, use the mouse to drag the dashed separator line.

5.4.1 Tabular Display

In the tabular display, many parameters of the selected page are displayed in a segmented table.

E analog channels

Marne < |Conneckor = |Staktus Current value Measurement
v Channel type: Analog inputs {Count=8) £
k EChanneI_ElEll [01] IMO1 Ackive Full bridage - Li
Channel_00z [01] IMOZ Passive Full bridge - Li
Channel_003 [01] IMOZ Passive Full bridge - Li «
4 I g

Example of tabular "Analog channels"

You can edit/ 2] both individual parameters and sets of multiple parameters (see Selection @) directly in
the table cells. The availability and selection of settings depends on the page opened and on the selection

in the table.
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Other parameters: In principle, all parameters can be configured using the tabular. For this purpose, you
can use the Column Chooser | :ss1to include the desired parameters in the table. Also, you can configure
complex columns using the function Additional columns Ph

5.4.1.1 Selection

In the tabular display, you can edit both individual parameters as well as sets of multiple parameters
directly in table cell.

To do this, first select the row(s) which contain the parameters.

Selection with the mouse

To select contiguous cells, you only need to drag open a rectangle over the desired region with the

mouse.
Marne + ET” Conneckar 4 ‘ Skatus Marne + ET” Conneckar ‘ Status ‘
[=] Channel type: Analog inputs [=] Channel type: Analog inputs
N c nnel_01 { [01] IO akfiv v |  Channel_01 { [01] Irms akfiv
: a%:n.ef_ﬂz*' [01] a2 passiy : Chann'ef_-ﬂzu [01] T2 passiv
|| chammel oz Cea, [01] INO3 passiy | Chamnel 0z e, (1] THO3 passiv
| Channel_04 ."Ar,. [01] IO passiv || Channel_04 .'&.. [01] IMO4 passiv
| | Chamnel_os " agy] s passiv || channelos "4y oS passiy
| Channel_06& [mfi‘f\m,. passiv Channel_0& [leﬁ\fﬂﬁ.. passiv
| channel_o7 [01]INO7 e apssiv 1 channel o7 [1]IND7 % sty
| | channel o8 [01] INODB pastiv 1 channelos [01] INOS past
|| Kenalos [01] INOg passiv | kanalno [01] RO passI-p'%
While holding down its button, drag the mouse overthe ~ Release the mouse button at the position desired

region

Selection with mouse and keyboard
To do this, use the left margin column, as shown in the first image.

Selecting individual rows
Click on the left edge of the desired entry:

Mame + E" Conneckar A Skakus

[=] Channel type: Analog inputs
N ‘Channel_01  [01] INO1 Aickive
—L‘E Channel_0z [01] ImO2 Passive
N Channel_03 [01] InD3 Passive
B Channel_04 [01] IrO4 Passive
N Channel_05 [01] IMOS Passive
: Channel_0& [01] IMO& Passive

Single line selected
(simply click on the edge of the table)
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Selecting multiple, consecutive rows

Click on the first row which you wish to select. Then hold down the <Shift> key while clicking on the
last row you wish to include in the selection. This selects all the rows from the first through the last.

Mame + E" Conneckar A Skakus

[=] Channel type: Analog inputs
T Channel_01 [01] InO1 Active
i& Channel_0z [01] ImOZ Passive
N {Channel_0:3)  [01] N3 Passive
—L‘E Channel_04 [01] IrO4 Passive
N Channel_05 [01] IMOS Passive
: Channel_0& [01] IMO& Passive

Selecting multiple consecutive lines
(hold down <Shift>-key)
You can also perform this procedure repeatedly (in multiple steps). To access more entries, you can
use the scroll bar to move through the table. This means that you can also select lines in the table
which are so far apart that they are not visible at the same time.

Selecting multiple rows separately

Click on the first row you wish to select. Then hold the <Ctrl> - key down and click on the next row
which you wish to add to the selection. Each row you click on while holding down the <Ctrl> - key will
be added to the selection.

ame by E" Conneckar 4 Status

[=] Channel bype: Analog inputs
T Channel_01 [01] IrO1 Active
—[’\'E Channel_0z2 [01] InD2 Passive
T Channel_03 [01] IMOS Passive
—[’\'E Channel_04 [01] IvD4 Passive
N {Channel_0S) | [01] INOS Passive
3& Channel_0& [01] IvD& Passive

Selecting multiple lines separately
(hold down <Ctrl>-key)

You can repeat this procedure (in multiple steps). To access more entries, you can use the scroll bar to
move through the table. This means that you can also select rows in the table which are so far apart
that they are not visible at the same time.

o Cancel selection

To cancel a multiple selection, click on the left side of a single entry in the table
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5.4.1.2 In-place editing

All parameters for which there is a column in the table can be edited in place (directly in the table). Note
that there are diangs@ for selected parameters.

Editing single parameters

e

Mame iy " Skatus = Coupling
[=] Channel type: Analog inputs
T Channel_01 Full bridge
B Channel_0z Full bridge:
B Channel_03 Full bridge
B Channel_04 Passive Full bridge:

Editing single parameters:
click on the row
In order to edit individual parameters, click directly in the associated cell of the table. It is not necessary
to select the line beforehand. After clicking, a control appears with which you can edit the parameters.
The control's type depends on the particular parameter concerned. In the image above, you see a drop-
down list for selecting the desired channel status (Active/Passive).

Editing multiple parameters

[ Marme Ly " Skatus E| Coupling
[=] Channel type: Analog inputs
T Channel_01 Bckive Full bridge
T Channel_0z Ackive Full bridge:
E Channel_03 Full bridge
Channel status  [Active
Active

Control for multiple selection
(example)
Select the desired row as explained in the previous chapter (Selection Eﬁ). Next, click on one of the rows
where you wish to edit parameters. A control appears in which the corresponding parameter can be
edited. If all of the parameter values are the same, the value is indicated; otherwise, an inequality -
symbol ([#]) is displayed:

[ [ame by " Skatus E|
[=] Channel type: Analog inputs
T Channel_01 Active
N Channel_0z Passive
0| Channel_n3 [Active) [
Channel skatus |+

Active

Different parameters in a multiple selection procedure
(example)
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5.4.1.3 Configuring columns
By default, the various pages of Setup show a certain selection of columns (parameters). You can also
configure the selection and order of the columns according to your own wishes. The column
configuration is saved/opened with the view configured (see the manual imc STUDIO (general) > chapter

Views| 80)).

Opening "Column Chooser"

E Diocurmentation Dievices E fnalog channels E Digital chanmels GPS
GPS

hlarna

Group By Box
,| T& Filter Editaor...

Calumn layout

S T T Tty

Channel_0o4
Channel_00s
Channel_00&
Channel_007
Channel_0o&

| Conneckor

inputs (Count=8)

- [01] MO

INOZ
IO
MO

NS
[01] IMO&
[01] INO7
[01] IO

g Column Chooser

Best Fit (all colummns)

Hide all calurmns

* Channel type: Analog outputs {Count=4}

| Comrent Skaktus

Bickive

Passive
Passive
Passive
Passive
Passive
Passive

Passive

Opening the table's context menu

In order to insert columns, open the Column Chooser dialog. To do this, right-click over the upper left
corner of the table and select the corresponding context menu entry.
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Inserting columns

The dialog Column Chooser contains a list of al columns which can be inserted. In order to insert a
column, drag it from the list to the column’s header, as shown in the image below.

4 How the frame is aligned (before the column has been
et wehs T o placed) indicates whether the column is to be inserted
4N to the left or the right of the existing column. In this
Sampling rateb example, the column "Sampling rate" is inserted to the
A right next to "Current value".
Caolumn Choose n
iCharnel | Module | Device | Cther
Resulking samplind time .
Sample count
Sampling rate
Sampling speed
Sensikivity =
Signal quality
Skrain sensitiviky -

Dragging a column

Once you have placed the column, it is inserted at the position chosen.

Current walue Sampling rate Measurement mode

Column Chooser n

Channel | Module | Dewvice | COther
Resulting sampling time B
Sample count
Sampling speed
Sensitivity

Signal qualiky

Skrain sensitivity

4

Sweep speed

The column positioned

Moving columns (changing position)

To change a column's position, simply use Drag&Drop to drag its title bar to the desired position.
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Deleting columns

In order to delete a column, use one of the two following possibilities:

e Open the Column Chooser dialog and drag the column to the dialog window
e Drag the column to an empty area next to the table as shown below:

Current walue Sampling rate Measurement mode

Sampling nx

Deleting a column by
Drag&Drop

The Column Chooser dialog does not need to be open.

Saving / restoring a configuration

In order to save a column layout, use the functions belonging to the View menu (see the manual
imc STUDIO (general) > chapter Views @).

5.4.1.4 Filtering columns
User-defined filters

To start the filter, you must click the left mouse button in the column to which you wish to apply the
filter, on the "filter-symbol" in the column's upper right corner.

A selection menu opens. Here, click on "(Custom)"..

Skaktus
[=] Channe

akbiv | hyan blanks)
passiv | ackive

passiv | passive

(Cuskom)

passiv
Filter menu
(example "Status" column)
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The "Custom Auto Filter" opens. After setting the filter, click on OK. The "Filter status indicator" opens.

Coupling i E|

[=] Channel type: Analog inputs
iz
iz

AC with current supply
D
D

Custom AutoFilter

Show rows where:

Coupling
auals [ DFeid [ac |
Oiand  (® or
|equals | Field |Cu:uup|in-;| is DC |

(o ) o )

Custom auto filters

Filter status bar

|;| [Coupling] = "&C" Or [Coupling] = '&C with current supply’ Edit Filter

Filter status bar
Editing filters

To define complex filters, click in the filter status bar on the button Edit Filter.
A dialog as shown below then opens:

5 Filter Builder

ey @ And
------ [Caoupling] Equals & am or
- [Coupling] Eguals AC with current supply (1D Mot And
@ Mok Cr

=, Add Condition
|§ O | | Zancel | | apply | _E+ Add Group

General filter dialog # Clear Al

With this dialog, you can formulate complex combinations of filter conditions.

The filter conditions are defined using the logical operators AND, OR etc. Using the symbol € | it is
possible to add multiple filter conditions. Note that the correct syntax for a filter condition is like filling

three columns, with the first having the coupling, for instance, the second having the condition operator,
and the third the prevalent "state".

By means of the tool & filter conditions can also be deleted.
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FY

Canneckar

And Carrection

<o) T
Coupling is DC

Device File Format
-

Aand

#
>
&
<
&

Equals
Does not equal

Is greater than

Is greater than or equal ko

Is less than

Is less than or equal ko

and

[Coupling] Begins with | e |E|

0
DC

The filter conditions are saved along with the program data (not with the experiment). To activate one,
open the drop-down list in the Filter Status bar.

5.4.2 Dialogs

In this section, the most important parameters of special dialogs are offered.

Zhannel definition E Measurernent mode E Range & Scaling g Filkering @ Sampling & k
| —

Channel name Channel_001
Maode Yaolkage
Correction Linear

Supply g -
Input range 5V

-

Caupling

Wiring

O

Differential

Example of "Measurement mode™ dialog

Selected parameters are presented here, distributed over multiple dialogs. The dialogs are designed in a
clearly structured manner. As with the tabular display, you can also directly edit| 1 parameters in the

dialogs.

Availability and selection of the dialogs and the settings depends on what page is open and on the

selection in the table.
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5.4.2.1 Direct editing

You can directly edit (change) all parameters displayed in the dialogs.
Editing individual parameters

Marmne - | Conneckor + | Skatus Current value Measuremenk, <

v Channel type: Analog inputs {Count=8)

k hannel_001 [01] INO1 Ackive D - Linear
Channel_00z [01] IMNOZ Passive Full bridge - Li
—hannel_003 [01] INO3 Passive Full bridge - Li
Channel_004 [01] IMO4 Passive Full bridge - Li +

4 I 3

Channel definition E Measurement mode E Range & Scaling E Filtering E Sarnpling & k
Channel bype ofll, Analoginpuks  Bridge, current and volkage amplifier and temperature measurement unit "UIMIZ-5"
Mamme Channel_001
Zamment
Status Ackive %

Ackive

Passive

Editing individual parameters (example)

To edit a parameter, first select the corresponding table cell in the tabular display (see Selection m). The
dialogs associated with the selection are indicated. Open the dialog in which the parameter to be
changed is found.

Click on the control with which the parameter can be edited (changed). The control's type depends on
the parameter. In the image above, you see a drop-down selection list for setting the channel status
(active/passive).

Editing multiple parameters

When a parameter in in a dialog is edited, then this change causes changes to all rows in the tabular
display selected. If all parameters have the same value, this is displayed, otherwise an "unequal™ symbol

is shown ([#]).

In the image shown below as an example, you see three selected channels and the dialog channel
definition. If you select the status active in the drop-down dialog, the status for all three channels is set
to active. The results are shown immediately in the channel table.
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Marmne

v Channel type: Analog inputs {Count=8)

4

hannel_001
Channel_00z
(Channel_003)

Channel_004
i

- | Connector & |Status Current value Measuremenk, <
[01] INO1 Ackive D - Linear
[01] IMNOZ Passive Full bridge - Li
[01] IMO3 Passive Full bridge - Li
[01] IMO4 Passive Full bridge - Li +
[ 3

Channel definition G Measurement mode E Range & Scaling @ Filtering @ Sarnpling & k

Channel bype

el Analog inputs

Bridae, current and valkage amplifier and temperature measurement unit "LUNIZ-3"

Mamme Channel_001, Channel_002, Channel_003 %
Carment
Skatus +

Ackive

Passive

Non-matching parameters in a multiple selection
(example)

5.5 Performing a measurement: Procedure

This chapter describes how the measurement procedure (the experiment) is controlled. Many functions
can be accessed via the Ribbon Home and all via the Ribbon Setug@.

Description

Connect signal leads

Q

Searching for and
selecting devices 140}

Before you can create an experiment, you must adopt one or more devices into the
device table. To do this, run a device search and selection.

Firmware Update 142

The software only works with devices having the right firmware. Upon the
connection/preparation, the versions are compared. If they don't match, the
firmware update is carried out.

Configure devices| 17

Each measurement setup can require a variety measurement device settings.
Configure your device and each measurement channel according to their respective
requirements. For this purpose, various software Assistants (wizards) are provided.

V Process Current configuration is inspected for errors and made available to all the plug-ins.
configuration| 90 No connection with the device is required for this.
@ Connect| o I,ZE )program connects itself with all measurement devices selected (generally via
For amplifier channels: balance the channels. When a system having amplifier
Balance channels is switched on, or the gain, gain function or filter function is changed, the
offset needs to be balanced.
Scandisk Scan the internal storage medium on a regular basis if used.
Download| 93 The current configuration is exported to the device.

Start measurement/ 94

The measurement is started for all devices.

>
La

Stop measurement/ 95

The measurement is stopped for all devices.
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5.5.1 Device Search - Known and Selected

Term Description

Search for devices In a device search, the system searches the network for all suitable devices. The device
tablel 149 lists all devices found.

Device is known Device is known means that the device is already available for selection as soon as the

software starts. The device's setup is familiar to the software and an experiment can
created without needing to connect with the device.

Selected Selected means that a device is to be used for the current experiment.

Making a device known

To make a device known, you must previously have launched a device search for it.

Select the Ribbon Home (or Setup-Control) > Search for devices (&)). The system then searches for
devices in the network (see Device Search @).

Finally, the devices found are listed. Te following image shows a typical display:

Selected Device name SN Device specification
T 124835 C1_1 LEMO ET 124835 imc C1-1 LEMO
T_130039_busDAD ¥ 130039 busDAg-¥
T_130511_SPARTAMN_UZ2_ZAM 1530311 imc SPARTAM
Device search results
(example)

0 Note

The devices listed now are not yet known!

To make a device which has been found "known", you can do either of two things:

¢ select the device (this means that the device is immediately selected for the experiment)
¢ select the disabled parameter Device known (e.g. in the tool window Details @).
Once the device has been made known, its setup is determined.

0 Note on determining the device configuration

For the purpose of successfully determining how the device is configured, a temporary connection to
the device is established.

If this is not possible, the device is not made known to the system. A corresponding entry appears in
the log book. Possible reasons include:

e incorrect firmware version

o the device is in Measurement mode (which means that the device is currently performing a
measurement)

¢ the device has established an active connection to a different computer

Now that the device is known, it is available for selection, without the need for a search, the next time
the program starts.
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0 Special case

Registering the device with the system by loading experiments

When an experiment is loaded in which an unknown (unregistered) device is used, the device is
automatically adopted as a registered (known) device.

FAQ

Question: The device in an experiment has a different device configuration than my registered
device. Will the registered device be replaced with it?

Answer: The registered device is only replaced when you establish a connection with the device.
If an experiment with a registered device is loaded, but its configuration is different (e.g. CRFX
with different modules), the registered device is initially not overwritten. The Device Table
temporarily indicates a "new" device. When you restart imc STUDIO, the original device appears
once again in the table.

Only once you establish a connection with the device will the device list be updated. The previous
state is discarded.

Device selection

To be selected for an experiment, a device must be selected.

Selected Device name SM Device specification
»i v [T _124835_C1_1_LEMO_ET 124835 ime C1-1 LEMO
T_130039_busDAQ X 130039 busDAG-¥
T_130311_SPARTAM_U32_ZAM 130311 imc SPARTAMN

By clicking on the desired devices Selected box, the device becomes ready for the experiment. You can
also select multiple devices for your experiment.

0 Note
You are not yet connected with the device!

If your device was not previously known, it is made known the first time the it is selected.

Status display

After selecting the device, the status of the Connection and of the Measurement is indicated in
corresponding columns:

E Docurmentakion Devices Analog channels E Digital channels

Selected Device name = |SN Device specification | Connection status Measurement status

k v T_126678_C5... 126678 imc C Series disconnecked stopped

Status indication in the columns
"Connection status" and "Measurement status"
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The same information is also available in the Details toolbox ("Measurement status”, "Connection
status"):

Details * O X
=)

Connection skatus

Drevice control Conneckt b
Device is selected For me, ., v

Device name T_l126678_C5_F008_1
Drevice SN

Device specification

Measurement skatus

Status display in the "Details" window

5.5.2 Firmware

The device software (imc STUDIO) always ships with a matching firmware version. The software only
works with devices having the right firmware. Upon the connection/preparation, the versions are
compared. If they don't match, the firmware update| 3l is carried out.

If multiple firmware versions are installed on the PC, then a defined version must be selected for each
device. The selection strategy is set in the Options (Ribbon Extra > Options - Setup > Device options >
Selection of the imc DEVICES version):

Selection Description

Manual With "Manual”, the system always asks which firmware version to use when device are
selected or an experiment is loaded.

Automatic "Automatic" avoids firmware updates. The version currently running on the device is used
preferentially.

Always use latest With this selection, the most current firmware version compatible with this imc STUDIO

version is always used.

0 Use of older firmware

Please note that a new firmware version not only contains new functions, but also reflects resolved
issues. These changes only take effect if the device is also using the new firmware.
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FAQ

Question: Which firmware versions support my imc STUDIO version?
Answer: There is a clear assignment regarding the compatibility with the firmware/firmware group:
imc STUDIO 3.0 is assigned to the firmware group 2.7
imc STUDIO 4.0 is assigned to the firmware group 2.8R3
imc STUDIO 5.0R1 is assigned to the firmware group 2.8R5
imc STUDIO 5.0R3 is assigned to the firmware group 2.8R7

As of imc STUDIO 4.0, the applicable rule is: the assigned group and all older groups up to 2.8R3 are
compatible with the imc STUDIO-version used.

Example: the following firmware groups are compatible with imc STUDIO 5.0R1: 2.8R3 and 2.8R5.

Question: Can devices in the same experiment use different firmware versions?

Answer: Yes. If multiple devices are used, each one may use a different firmware version.
Prerequisite: The imc STUDIO-version used supports the firmware versions.

Question: Can | install a new firmware version without changing the imc STUDIO version?
Answer: Yes. Prerequisite: The imc STUDIO version used supports the firmware version.

Question: Is there a way to determine what firmware the device is using?
Answer: Yes.
e On the Setup-page: Devices | 48, @ column can be added: Device firmware
e In the Device properties| s\

5.5.2.1 Firmware Update
If the firmware on the device does not match the firmware on the PC, the Firmware-Update is
performed.

Depending on the device type, the following components are loaded automatically: Interface-firmware
(Ethernet, modem, ...), booting program, amplifier firmware, firmware for the signal processors.

o Note

¢ The firmware update is only required if the software was obtained as an update. If you obtained your
measurement with the software, no firmware update is necessary.

o Before transfer to the device module is completed, the system checks whether the firmware already
in the device does not match the software used. The firmware update for the device module is only
performed if it does not.

T Warning

Do not under any circumstances deactivate the device during the firmware update.
If any error messages appear during the firmware update, do not switch the device off, but contact the
imc Hotline. The firmware update may be continued with guidance from the Hotline.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



144 Setup - Device Configuration

The dialog for the firmware-update looks like this:

Firrmwvare update is running, Don't turn off or restart dewvice or PC!

Eile  Options
Don't deactivate the devices dunng the process of updating the firmware! Update
D eactivating the device while updating the firmware leads to lozs of functionalityl =
In order that the firmware update can be performed, all Diskstart configurations are deleted from the internal device [FLASH] divel Lonnect
Froperties...
| Interface | Dizplay | Booter | Operating... | Ornlire | Field bus | Signal conditioher
o [f T T oY) | Mok | - Mok & Updat.. % Updat..| %63 Siot 1...| &) Eendiioner 1
< > Cloze

Loading operating system to device...
[Update needs max. 5 minutes.]

T_126673_CS5_F008_1: Updating the operating system...

Start of the firmware update (example of a single device)
The state of the components of the firmware is diaplayed in the list.

Component Description

Interface Interface-Firmware (Ethernet)

Booter Start-up program for the device upon switching-on
Operating system Device operating system

Online Online-functions and hard drive controller

Display Operating system of the connected displays|es>)
Field bus Field bus

Signal conditioners Amplifiers

The following symbols for the individual firmware components appear in the list:

& | notcurrent

v | firmware conforms to current standards
]

error occurred during update procedure

— | this option is not available on the device

If no status indicators are displayed, no connection could be made to the corresponding device.

The duration of the update depends on the amount of amplifiers (can last up to several minutes). You will
be informed on the progress.
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You are notified when the firmware setup concludes successfully, as shown below:

Firrrmoeare Update

File  Options

Don't deactivate the devices dunng the procesz of updating the firmware! Update
D eactivating the device while updating the firmware leads to loss of funchionality! =

Ity order that the firmware update can be performed, all Diskstart configurations are deleted from the internal device [FLASH] drivel Lonnect

Properties...
| Interface | Dizplay | Boaoter | Operating... | Ornlire | Field bus | Sighal conditiohar |
- 0K & 0K oK & OF & ok
Cloze

Conclusion of the firmware update (example of a single device)

¢ Choose Close. The device can now be used with the product software.

‘T Do not interrupt the firmware update!

Be absolutely certain to observe the following:

1. Under no circumstances should the device or its power supply be deactivated during the firmware
update!

2. The network connection may not be interrupted. Use a cable connection, not WLAN!

e For a variety of reasons, the firmware update sometimes does not conclude properly, for example
due to interruption of the power supply. For instance, the "handshake signal” at the end of the
procedure may be missing. In this case, no measurement channels would be displayed initially.
However, restarting the device and its software and performing the firmware update again usually
restores everything to normal.

It may be necessary to call the menu function "Update all components" in the FW-Update dialog's
Options menu. This scenario only results in permanent damage in the most rare cases, and it is very
worthwhile to repeat the procedure before sending a device in for repair.

e Behaviour under error condition, Windows cuts off the network connection without the user's
knowledge; but this can be prevented using the PC's Control Panel.
Background: During the firmware updates there is no data transfer for a few minutes and thus no

network activity; Windows detects inactivity of the connection and the following mechanisms are set
in motion:

a. Windows' energy saving mode switches the LAN adapter off, consequently interrupting the
network connection!

b. Windows switches to the next LAN adapter if there is one (some PCs have multiple adapters in

order to, for instance, access SAP or Novell in parallel, which are often running on separate
networks.)

c. Other scenarios are feasible, e.qg. if switches are activated, which can also respond to missing
data traffic.

If an error message is posted during the firmware update, leave the device on and contact the imc
Hotline. It may be possible to continue the firmware-update under the guidance of the Hotline using a
service program.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



146 Setup - Device Configuration

The Options menu offers the option to Update all
components. This makes it possible to earmark all
File Optians the components of the selected device for an

date. The function is only to be used in
Update all cormponents Eoat up - o . ] .
— . . b [Boo compliance with instructions from the imc-Hotline.

0 Note

o A message box will appear to notify you if and when the firmware-update has been completed
successfully.

Firrrvare Update

¢ The File menu offers a function for working with the log file. Every action taken during a firmware
update plus any errors which may occur are recorded in a log file. This log file can be displayed with
menu File > Show log file

¢ The firmware belonging to the amplifiers installed in the device is only updated if there was a
firmware change along with the respective imc STUDIO software version.

5.5.2.1.1 Enable and Disable
It is possible to prevent an unintentional firmware update. For this purpose, the Access protection >
Password and Use for firmware update control is provided in the Device properties| ] dialog (Ribbon
Devices-Configuration > Device properties).

No default password is supplied in the manufacturing. When a firmware update is started, the system
checks whether firmware updating is enabled in the device configuration; otherwise the firmware update
is canceled with an error message.

Device: | T_126678_C5_7008_1 7|
= Device N
Seral nurmber 126678
Product nare imz C Sernes
Saftware werzion Werzion 2885

Software verzion [minirnumn reguirerent]

E Access protection
Pazzwaord not active=0
|Jze far firmware update don't uze=0
|1z far establizhing connection dan't uze=0
UPs

Blocking / Unblocking of the firmware update

Blocking
The firmware update is blocked with a freely defined password.

Unblocking

To unblock, you must enter the password which was used to install the blockage. It is only removed if
the password is identical with the password saved in the device.

0 Note

Resetting of the password can also be accomplished by a General password. This general password is
derived from the device's serial number and can be provided by imc if necessary.
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5.6 Configuring Device - Setup pages

Each measurement setup can have a variety of requirements in terms of measurement device settings.
Configure the device and each measurement channel according to its requirements. For this purpose,
various software Assistants (wizards) are provided.

The following chapters describe the individual parameters of all pages (Setup pages) for configuring the
measurement device.

Documentation| 148

Devices| 148

Analog channels| 1591

Digital channels/ s

GPS

Variables| 159

Channel balance 177

Triggers| 62

TEDS/ 201

D EREEEEER

HiL + Application module| 209

The menu ribbon offers various Assistants and additional dialogs| ¢! for configuration purposes.

* Reference: Advanced Device Functions

For some settings, there are advanced descriptions in the manual: Setup - Advanced Device
Functions! 7. At the respective locations, you will find special references to the extra descriptions.
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5.6.1 Documentation (Experiment Description)

On the page Documentation, you can supply the experiment with descriptions and metadata.

E Documentation Devices E Analog channels Digital channels E GRS @ Wariables

Descripkion

Project |-
ampany nare
Hink

Project document

Linked project docurnent
Project dacurmentakion ...
Project officer
E-mail address project ...
Tesk engineer -~
Test engineer
Tesk engineer e-mail

Tesk setup -

The page is subdivided into two areas: the Table below and a Description.
In the table, you can enter information pertinent to the experiment.

The table can be filled with multiple columns (see Configuring columns @). By opening the Column
Chooser, you can additionally move columns, group them together, or delete them.

In the box Description, you can provide your experiment with up to multiple lines of explicit description.

5.6.2 Configuring Devices

On the page Devices, you can set all device-specific parameters.

E Dacurnentation it | Devices E Analog channels E Digital channels E GRS @ Variables

Selecked Device name « 5N Device specification Connection status &
¥ W éT_lEEuEu?E_CS_?EIEIS_l 126675 imc C Series disconnected
T 126680 C5_7008_1 126680 imc © Series
T_140575_CRC_400 141575 imnc CROMOSCompack =
T_141692_C5_7008_1 141692 imc C Serie 5

i [

L
Q Starage E Synichranization g Tirneskark E Measurement opkions

"Devices" page in the plug-in "imc STUDIO Setup™
The page is subdivided into two areas: the Device table and the Dialogs.
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In the Devices table, all known devices are listed. It offers quick access to many settings. In the lower
area, you can select various dialogs. These offer clearly-presented access to the properties.

The availability and selection of the settings depends on the device type, which determines what settings
options the parameters can have.

The following dialogs may be present:

Page Description

Q Storage 1501 Settings for saving measured data in the device and on the PC.

g svnchronization 153 Sett_mgs for synchronization to a clock or between multiple measurement
Syncnronization devices

@ Timestart| s This enables you to start the measurement at a defined point in time.

E Measurement options|s71 | Various additional settings.

Video i Settings for a Video device. This page is only visible if an appropriate camera is
N selected.

* See also additional info on:

e Operation and configuration of the tabular disglay@ and the dialogs@
e Configuring and adding columns| :ss]

5.6.2.1 Device Table
In this area, the known |0l devices are displayed in a structured table, as seen in the example image
below.

E Docurnentation Devices E #nalog channels E Digital channels E GRS @ Wariables
4 5N

Selected Device name Device specification Connection stakus &
b T 123020 CRPL_Z_DIO 123020 ime Cronos PL
T 123794 CRPL 2 5 123794 imc Cronos PL
T_120640_C1 120640 i €1 =
T_120655_C1 120685 inc C1
T 130039 _busDad 130039 busDAC-
T_121582_PLZ2_UNIS 121582 irnc Cronas PL =
4 I 4

Device-Table (example)
To be able to use a device for the current experiment, you must first find and select/ ol it. To adapt the
devices' settings, select one or more devices. After that, you either edit the table cells/ 2] directly or
select the respective dialog@ for the desired parameters.
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5.6.2.2 Storage
* Reference

This chapter contains a brief introduction to saving channel signal data. More detailed descriptions of all
functions are presented in the chapter: Setup - Advanced Device Functions > Storage Options and
Directory Structuresss.

Q Storage E Synchronization @ Timeskart E Measurement options

Experiment options [applies to all devices] - Device Experiment options [applies to all devices] - PC
Path naming Timestamp - date time {measurement number) | ~ Path naming Timestamp - date time {measurement number) | ~
Save krigger events in individual files Save krigger events in individual files (PC)

Device specific options - Device
Skorage location

Storaqge location Remavable medium i CiiUsersiPubliciDocuments\DEYStandardProject \Experiment_0001
Skorage inkerval 1h b Skorage inkerval End of measurement | =
Storage interval count 4 > Storage interval count al >

"Storage™ dialog

This dialog set s the options for saving the measured data to the device and to the PC. You can decide
how to name folders and where to place them. You can also set at what intervals to save the measured
data.
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Parameter Description

Path naming Using this parameter, you set the folder structure for the measured data (see: Designation
of the Measurement Data Folders| eo3).

e Timestamp - date time (measurement number)
The path name is formed from the start time

e Continuously numbers

Save trigger eventsin | Every triggered event is saved to the same file. If multiple events are saved (see: data

individual files transfer! 174 dialog) it becomes an event-based data set, otherwise, the previous one is
deleted.
If you select the property Save trigger events in individual files, a new file is created for
each event.

Storage interval / With these two parameters, you can limit the amount of data and number of files. In this

Storage interval count | way, it is possible to prevent complete exhaustion of available memory even during long-
term measurements.

Storage interval:

After this much time elapses, a new file is created for the duration of the next saving
interval.

Storage interval count:

Save the last x intervals sets the desired number of intervals. Once this number is
reached, the oldest interval is deleted.

Multiplying the count and the interval determines which measurement duration is
available after the measurement has been run.

Example:

Storage interval =5 min, Storage interval count = 12. The measurement duration is set
to 24 h.

This ensures that after one day (24 h) at least the last 60 min of the measurement are
available in intervals of a maximum of 5 min.

0 Note: Save trigger events in individual files
e |tis necessary to be very careful when using this option. Inconvenient selection of trigger conditions
may cause the hard drive to quickly be filled with trigger folders.
¢ The time which the system needs to access data increases along with the number of folders.

0 Note: Storage interval count

¢ Once the measurement is done, you will normally obtain one save interval more of data than was set.
¢ When interval storage is active, all folders are deleted except for the specified number of intervals!

o See the other notes in the chapter: Setup - Advanced Device Functions > Storage Options and
Directory Structure/ sss > Intervall-Speicherung| sss.
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5.6.2.2.1 Storage with the device
With the storage with the device, you can also specify a network drive as the target. l.e. the device can
independently save the measured data to the network without that the program is running on the PC.
However, the device must support network data storage, otherwise the option is not available. (Devices
as of group 4/ ss))
In this dialog you only can make settings for the directories and their paths. The settings refer to the
device. The storage settings pertaining to each channel are described in the chapter Configure channels >
Data transfer /s,

Using these options, you can optimize the data storage according to various criteria (performance, data
security).

Network storage settings
Only works for devices of group 4 and higher [ 88,

Device specific options - Device

Skarage location |Netwu:urk drive |
Metwork skorage settings 1My Serverimeans; MyUserflame; MyPassword E“
Storage interval Metwork-storage path |'|,'|,M3.fServer'l,means|
Storage inkerval count Metwork-storage user name |M';.:'Llserr'-lame |
Metwork-storage password |M';.fPasswc'rd |

"Storage™ dialog
Network storage settings

The network storage path must be stated in UNC notation (\\server\share\). Ensure that write access to
the network storage path (clearance, "share") is possible with the specified user name and password.

The measurement instrument creates a subfolder on the network drive for the data, which is composed
of the device's name and the experiment's name.

4 Example

You have entered a network path as shown in the image above
\\MyServer\means

The device is named:
imcCronosPL_123368

If you save the experiment under the name:
Testl

and start the measurement, you find the measured data on the path:
\\MyServer\means\imcCronosPL_123368\Test1.

© Note on network names

DNS or only IP address possible
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5.6.2.3 Synchronization
In this dialog you ca set the synchronization of the internal device clocks. To synchronize the devices to
each other, you must connect their SYNC terminals using appropriate cables.

Additionally, these require a synchronization signal. This can be an external clock (SYNC (e.g. DCF77) or
GPS) or a device whose internal clock serves as the master. In this case, the master device provides its
internal time as a converted DCF77 signal to the other devices (see Synchronization @).

Q Skarage E Synichronization Q Timeskark E Measurement apkions

External synchronization sources

Device name | Signal inpuk Signal oukput Synchronizati, ., | Clock bype Clock skate
G T_126675_C5 énu:- synchronization si... | = Enu:u synchronization signal Clock with svnchronization not awvailable
T_126680_C5 \no synchronization signal ronization signal Clack with synchronization naot available

Synchranization signal 3¥YMC or GPS
Synchranization signal SYNC
Synchronization signal GPS

Parameter Description

External The devices are synchronized to an external synchronization source (e.g. DCF77, IRIG-B or

synchronization GPS). They have their own signal output and thus can not be synchronization signalers.

sources

Synchronization If no external synchronization source is used, you can use one of the devices as the

master synchronization signaler. This device has DCF77 as the Signal output. Devices synchronized
to this device must have the same value (SYNC) for the property Signal input.

Output Here, select the synchronization signal (DCF77) to which the other devices are
synchronized

Input Here, select the incoming synchronization signal (GPS and SYNC)

0 Note

o Channels of synchronized devices have correct absolute time. However, the devices still start
serially.
To prevent this, select

e synchronous start/:sslunder Timestart| :ss]
e an appropriate "Start options@". E.g. "Automatic timed start".

o If there is no reliable synchronization signal, there are various cases to observe, see the chapter
Synchronization| ez

* Reference

Regarding synchronization, observe the notes in the manual: Setup - Advanced Device Functions >
Synchronization | ez»)
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5.6.2.4 Timestart

In normal cases, the measurement starts when the Start button is pressed. If necessary, the device is
prepared beforehand, which delays the measurement's beginning.

In this dialog, you can also set other "'start options".

Q Skarage E Synchranization Q Timeskart E Measurement apkions

Current Eime

Skart opkion Immediakely -
Skart date 11.11.2014 Stark time 11:53:40
Time offset 0s

Synchronous skark

"Start options" are available both for the normal start (in response to the Start button), as well as for the
Diskstart| 93] (the limitations and conditions are delineated).

Parameter Description
Start option | 154 Select the point in time when a measurement is to be started once the Start-button has

been pressed.
Start date / Start time | Calculated possible starting time. Depends on the start option selected.

Time offset| 18] Time by which to delay the start in order to ensure that all devices can start
simultaneously. Only possible with "Automatic timed start".

Synchronous start This option ensures that the start only happens once the devices have been
synchronized s, It does not ensure that the devices start simultaneously| :s7.

5.6.2.4.1 Start option

Immediately

The measurement starts as soon as possible after the Start button is pushed. Upon the first start after
the preparation process, data acquisition starts exactly at the start of the next full second. The
maximum start delay at the start is 1s.

Even if the device has an internal radio clock, it is not used if the start option set is Immediately.

0 Note

¢ The time needed for downloading@ is not considered here. If it is necessary, this time must be
added to the total. This can be preempted by clicking on the Prepare button.

e The start option immediately is not possible with a synchronous start|s7] (simultaneous start of
all devices).
With synchronization activated, simultaneous starting of the devices is possible with "Automatic
timed start", for example. With the option "immediately"”, the devices measure synchronously,
and are started quickly, but serially.
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At defined time

The measurement starts at the time set.

If the device comes with a internal radio clock, which is activated and synchronized, the start is
synchronized with the radio clock. (see: Using the (optional internal) Radio Clock Eﬁ)

With a timed start of multiple devices, the software only checks the first device's clock. If any of the
other n clocks isn't receiving or wasn't synchronized, no notification is provided.

0 Note

e At defined time is a setting only appropriate to a one-time start. For each additional start, the
clock time must be re-adjusted.

e Each start with the setting at defined time requires a preparation procedure for the device.

o If you start a measurement at defined time, for instance at 5:00 P.M., or at the next turn of the
hour, there may be a delay before reading the first measurement value. This delay, caused by
special exigencies of the system, depends on the sampling interval selected, and can be up to
several seconds in the worst case

Automatic timed start

Not available for the Diskstart!

An automatic timed start ensures that all devices participating in an experiment start synchronously.
Here, the absolute time of the measurement's start isn't important. The precision of synchronization
with the DCF-signal is £ 1 ms.

To ensure that all devices are ready, a time offset is added to the current time. Devices connected to
an RS232 interface or to a modem can have offsets of more than 30s, otherwise, at least 4 s.

5.6.2.4.2 Using the (optional internal) Radio Clock

Operation

To start measurement with a DCF77 clock, it must be synchronized. This means that it must receive a
valid signal from a DCF77-transmitter or via GPS for several minutes. If the device is activated and the
antenna on its front panel (antenna jack) is hooked up, it takes at least 4 minutes for the receiver in
the device to get synchronized. The device evaluates the DCF-signal by itself. For this purpose,

imc STUDIO does not need to be started.

In the dialog Timestart @,, it is possible to set a time offset, which ensures that all devices are ready
by the start time automatically computed (only Start option [ 1541 Automatic timed start). If the time
you set is too small to fulfill its purpose, a message is posted announcing that time has run out.
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Displaying the clock status
In the dialog Synchronization [1s3), there is a readout of the clock type present and its current status.

0 Note

¢ The clock's status is automatically queried in the background.

e If a very weak signal is received (clock reads out "no reception"), check the antenna's orientation.
External sources of interference such as monitors can also influence the signal significantly. In this
case a suitable location for the antenna must be found by means of experimentation.

o With synchronized devices and the start option [154] Immediately, an offset of up to 1s is still
possible! The GPS or DCF77 signal is precise to one second; higher time resolution is only provided
within the device, as of the measurement's start. Therefore it's absolutely necessary for all the
devices to start on the same full second in order to achieve synchronized measured data, and this
is ensured by, for example, with the start option | 141 Automatic timed start.

Grounding

The device must be grounded in order to ensure reception of the radio signal.

Devices supplied with AC 230 V voltage are automatically grounded via the protective ground
conductor.

Interrupted reception

If the clock signal reception is interrupted, the clock pulse is simulated for up to 1000 h.

The maximum deviation from the true time is 0.012 s per 100 min (= £ 2ppm), provided that the
device is not exposed to dramatic temperature changes.

If a clock pulse is lost for up to 2 h, the time is slowly corrected at a maximum rate of 10 ps/s. The
internal times are also adjusted accordingly.

If a clock pulse is lost for 2 h to 1000 h, the time is not slowly corrected. Instead, it is corrected
immediately by adding or subtracting the necessary number of pulses. The internal times are no
longer correct and the measurement therefore proceeds asynchronously.

If the deviation is less than 0.5 s, the device time is slowly adjusted and will be correct after a
maximum of 5 min. The measurement continues synchronously.

If the deviation is greater than 0.5 s, then the time is simply rounded to the nearest second. The
device clock synchronizes with the second pulse of the radio clock receiver, but a time offset is added
to the measurement data. This cannot be regulated by the unit automatically. To eliminate the time
offset, switch the device off and on again.
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5.6.2.4.3 Synchronous start

The option "Synchronous Start" ensures that the start only happens once the devices have been
synchronized. It does not ensure that the devices start simultaneously.

Simultaneous start of all devices is possible. For this purpose, certain conditions must be met.

¢ The option: "Synchronous start" must be activated.
e Appropriate "Start options 15" must be selected. E.g. "Automatic timed start".
e For all devices, a clock signal for the signal input@ must be selected.

Starting is possible even without this conditions being met, but in that case, all the devices will start
serially. Channels of synchronized devices then have the correct absolute time, but the triggering time is
a bit different for each device. With a curve window having the X-axis denoted in seconds, the time 0s
begins with the release of the trigger. Only in the display mode with the X-axis expressed in absolute time
are the channels belonging to different devices all displayed in the correct times.

* Reference

Regarding synchronization, observe the notes in the manual
Setup - Advanced Device Functions > Synchronization | es] > What happens when?! sss|

5.6.2.5 Measurement options

E Storage E Synchronization Q Tirneskark E Measurement options

Ewxperiment options [applies to all devices)

Exchange display variables via netwaork

Temperakure unit °F instead of *C

Device specific options

| Pracess veckar variables For data acquisition channels

Exchange display variables via network

It is possible to exchange the display variable values via the network whenever they change. By this
means, data from channels of different devices can be subjected jointly to calculation operations.

0 Note

¢ The system checks every 10 ms for changes to the display variables. For this reason, rapid changes
(on channels with high sampling rates) are not taken into account.

¢ Checking and sending of the display variables burdens the measurement device's and the
Ethernet's resources. Therefore, only only activate this function if you want to do operations on
two devices' data jointly.
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Temperature unit °F instead of °C

With this option, you set the default unit for all temperature channels.

0 Note

Make sure that temperature measurements performed via Field busses are set separately. All
temperature channels are stated in the unit set here. If, for instance, temperatures in °C are
captured via CAN-Bus, but °F is set here, the °C-temperatures from the CAN channels are stated in

the unit °F without conversion.

Process vector variables for data acquisition channels

For data acquisition channels, process vector variables|:s: are created. This option is activated by

default.
0 Note

Even when the process vector variables are not used, they demand a portion of the device's
available power. For this reason, less than the entire aggregate sampling rate of your device is

actually usable.

For each device, you can deactivated process vector variables for the data acquisition channels.
Remove the checkmark from the selected :=! device. This makes the entire aggregate sampling rate
available. Additional process vector variables (e.g. GPS data) are not affected.

5.6.2.6 Video

This dialog is only shown when video devices are connected.
In this dialog, you can adjust the video settings. What settings are available depends on the device.

* Reference

For a detailed description, see the manual: Video [l
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5.6.3 Configuring Channels and Variables
On the pages Analog channels, Digital channels and Variables you can set all channel-specific

parameters.
E Analog channels E Digital channels @ Yariables

Marne & | Conneckor & Skatus Current value Measurement, <

v Channel type: Analog inputs (Count=8)

b EChanneI_ElEll [01] IMNOL Active D - Linear
Channel_00z [01] IMOZ Passive Full bridge - Li
Channel_003 [01] IMO3 Passive Full bridge - Li
Channel_004 [01] INO4 Passive Full bridge - Li +

4 1T 4

Channel definition E Measurement mode E Range & Scaling E Filtering @ Sarnpling & k

The three pages are subdivided into two areas: the Channel table and the dialogs.

In the channel table, all channels are displayed which are present in the selected measurement
devices| o). It offers quick access to many settings. In the lower region, you can select various dialogs.
These offer clearly-presented access to the properties.

The availability and selection of the dialogs and of the settings depends on the channel type, i.e. on the
amplifier hardware installed in the device. Also depending on the channel type, there are different
applicable settings options for the parameters.

The following dialogs may be present:

Page Description

Channel definition| 163

Measurement mode | 164

Range & Scaling| 1651

[)E KKK

=
Y

Strain gauges| 67 Only for devices having strain gauge channels
Encoder | 168 Only for devices having incremental encoder
Video| 171 Only for video devices

Filtering|+7h)

Sampling &
Preprocessing| 172

Data transfer| 174

Only certain virtual channels.

Histogram / Rainflow| 73 E.g. Histogram or Rainflow

= [ EE

* See also additional info on:

o Operation and configuration of the tabular disglay@ and the dialogs@
e Configuring and adding columns| 13|
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5.6.3.1 Channel table

In this area, the channels belonging to the selected devices are displayed in a structured table, as shown

below:
E Analog channels
> |-
Mame E Digital channels

» Channel type: Analog inputs (Count=8) 3 - - @Variables

» Channel type: Analog outputs {Count=4} I
type: Counter inputs (Count=4} — ~
» Channel type: Field bus: Analog inputs (Count=2})
) 3 type: Digital inputs / outputs {bits) {Count=16) - " "
» Channel type: Monitor: Analog inputs {Count=8} pe: Display-variables {Count=32})
type: Digital inputs; outputs {ports) {Count=2)
» Channel type: ¥irtual channels (Count=1} pe: Net bits (Count=32)

type: Field bus: Digital inputs / outputs (bits) {Count=1
i a P / P ( ) ) pe: Process vector variables (Count=31)

type: Field bus: Digital inputs / outputs {ports) (Count=1
b b P / P e M ) pe: ¥irtual bits {Count=32)

type: Monitor: Counter inputs {Count=4)
type: Monitor: Digital inputs / outputs (bits) {Count=8}
type: Monitor: Digital inputs / outputs {ports) {(Count=1}

Channel table
In the channel table, all the channels of all devices appear in the list, along with their configurations. The
list is arranged in groups, each of which is represented by a branch (or: node) in the list. The group

branches can be expanded or collapsed, thus determining whether or not the entries for the channels in
the branch are displayed.

To select channels, first open a branch by clicking on the plus symbol ( (=] ). Then select one or more
channels. Subsequently, you can either edit table cells/ i) directly, or open the dialog@ for the desired
parameter.

All the settings controls in the dialogs take effect on the channels which are selected in the table.
The channels are grouped as follows:

Analog channels Description

Analog outputs

Analog inputs Analog data acquisition channels

Field bus: Analog inputs CAN-interface required (CAN, LIN, J1587 etc.)

Virtual channels Channels created with imc Online FAMOS

Monitor: <xyz> Digital copies of the input channels which have the same name. By creating monitor
channels, it's possible to show slowly-sampled signals recorded before the trigger
event.

Digital channels Description

Digital inputs / outputs (bits | Depending on your device hardware configuration.
and ports)

Incremental encoder inputs | ENC4 or INK4 required

Field bus: Digital inputs / CAN-interface required (CAN, LIN, J1587 etc.)
outputs (bits and ports)

Monitor: <xyz> Digital copies of the input channels which have the same name. By creating monitor
channels, it's possible to show slowly-sampled signals recorded before the trigger
event.
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Variables Description

Display-variables The optionally available hand-held display unit interacts with the device via display
variables. In effect, Display variables are virtual bits - they can be used for
controlling the display of measurement data or for directly influencing a
measurement process. These variables can also be used as temporary storage for a
number in imc Online FAMOS or for the purpose of display/operation on a

imc STUDIO Panel page.

Net bits/162) Up to 32 net bits are available for Ethernet devices. Events can be assigned to net
bits and used as triggers in an Ethernet.

Process vector variables

Virtual bits The virtual bits behave like a 32-bit register, they can be polled and/ or set. This
makes it possible to keep a record of states occurring during measurement and, for
example, to use the info in the trigger machine.

5.6.3.1.1 imc CRONOSflex Modules

The device software lists the imc CRONOSflex (CRFX) module's amplifier channels automatically in the
channel table.

Information on the maximum sampling rate per channel and on the maximum aggregate sampling rate
per system, as well as on other possible limitations are described in the technical specs in the manual for
the respective device.

At present, there is no Preprocessing (e.g. Arith. Mean) possible for CRFX amplifier channels. Channels,
recorded with Flex modules, can be processed with imc Online FAMOS functions only (Mean(), Min(),
Max(), RMS())

Connection recognition

The numbering of the module happens automatically upon first connection and remains intact. This
number is displayed at the module with a 7-segment display. It appears in the channel table in the
column Connector as slot recognition in parentheses in front of the amplifier's channel number (e.g.
[01] INO7, [01] INOS, [02] INO1).

An overview of the CRFX modules connected is provided in the dialog Module properties| .71, A
CRFX module is distinguished by the address designation (xbus...).

* Reference

Observe the notes on Removing and exchanging modules and on Re-assignment of module numbers in
the description of the dialog: Module properties| 7.

0 Notes on the digital CRFX modules DIO, Pulse Counter and DAC

o 32-channel DI- or DO-modules are designed as "double-modules" which behave logically as two
modules and which show corresponding IDs on two 7-Segment displays.

e Up to 16 digital modules can have an address within a system. The 7-Segment display on the front of
the modules shows the assigned address in HEX-format with a prefixed "d" for "digital module™.
Digital Flex modules which are installed within a base unit do not have a 7-Segment display and are
assigned the address "d0" at factory.

o See also the description in the user’s manual imc CRONOS System Family, in the chapter Digital CRFX
Modules DIO, Pulse Counter and DAC.
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5.6.3.1.2 Net bits

imc STUDIO can derive trigger conditions from its own analog and digital channels as well as from AND/
OR combinations of these. When working with multiple devices, it's often necessary to announce a
trigger event to all devices.

When working with multiple channels, it is often necessary to announce a trigger event to all the devices.
It is often difficult to lay digital lines in a widely dispersed network. One solution is to use an Ethernet-
connection, if available. This is accomplished using the so-called Net Bits. One way to think of them is as
32 hard-wired digital lines running parallel to the Ethernet, which connect all im¢ STUDIO mutually. Thus
the device has an Ethernet-DIO port, in addition to the physical DIO and the virtual DIO. These digital
inputs and outputs can be used for triggering just like the unit's physical DIO-bits.

In this context, note the following:

¢ Net bits are only available with Ethernet devices.

o Net bits only take effect within the scope of one protocol: i.e. NetBEUI-devices do not trigger
TCP/IP-devices and vice-versa.

e The net bits of TCP/IP devices only take effect within their Subnet.

¢ Another analogy to the physical DIO also applies: just as in the Ethernet, there is a delay between
the setting of a bit and the recognition by another device of the new state.

o Note

When a measurement is prepared (Downloaded), all bits, including the Ethernet bits, are reset. This also
affects devices on the network which are currently performing measurements. Any Ethernet bits which
had been set in the process of the running measurements will be reset when any device in the network
is prepared
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5.6.3.2 Channel definition

Channel definitian
| I—

Channel type cfll, Analoginputs  Bridge, current and waoltage amplifier and temperature measurement unit "UMIZ-3"
Mame Channel_001
Camment
Skatus Ackive >
Parameter Description
Name The channel's Name must be unique, i.e. no two names may have the same name.

Maximum number of characters: 65. Three more characters may be added for the sake of
any pv-variables.

Note:

If a channel name begins with a number or contains special characters such as "\?+!" or
a space, in imc Online FAMOS the channel name must be set into curly braces.

Example:
Channel name = "123 My channel 100% display"
in imc Online FAMOS = "{123 My channel 100% display}"

Comment The Comment contains a text for explanation concerning the channel. The comment is
saved along with the channel’s settings in the experiment, and can be displayed in the
Panel, for example.

Status The Status determines whether the particular channel is activated for the
measurement/the experiment.

e Active: Activates the channel.
¢ Passive: The channel is not recorded. However, the settings are kept.
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5.6.3.3 Measurement mode

E Measurement mode

Channel name Channel_0o1

Mode Yoltage - Coupling [ -
Carreckion Linear *

Supply gy -

Input range +5 Y - Wiring Differential -

Measurement mode

* Reference

The settings available depend on the amplifier type. They are described in the pertinent device manual
in conjunction with the interconnections.

Parameter Description

Mode Basic settings for the measurement types: Voltage, Current or Strain gauge (Strain gauge:
for further settings, a new dialog appears: Strain Gauge| 167).

Coupling Depending on the amplifier and on the mode set, DC- or bridge measurement settings are
possible. If the Strain Gauge mode is selected, a variety of possible applications is listed.

Coupling is DC For some amplifiers, it is necessary to switch the coupling for the whole amplifier board to
DC-coupling. In this case, this must be set independently of the Coupling.

Bridge resistor The bridge resistor must be stated for all bridge types, although it is actually only

absolutely necessary for the quarter bridge.

For full bridges, the bridge resistor is used along with the calibration resistor to calculate
the indicated strain (see: Cable compensation without sense configuration| e2)

Also, with the bridge resistor, it is possible to determine the cable resistance even if no
Sense line is connected.

Correction Use of a correction curve (e.g. temperature measurement; depending on the amplifier).
Requires the amplifier to operate in DC-voltage mode.

e Linear: No linearization of measured values
e PT100: Linearization according to a PT-100 thermistor characteristic curve
e TypeR,S,B,J, T,E,K L,N,CL:
Linearization according to a thermocouple characteristic curve
e Sensor characteristic curve: This is displayed when a sensor [ 122 is used
! For amplifiers produced after November 2012.

Supply The power supply voltage can be used either for the bridge supply or the sensor supply.
Each amplifier has its own power settings globally applicable to all its channels. By
changing the settings for one channel, the settings of all channels belonging to the same
amplifier are changed accordingly.

Some amplifiers provide the ability to switch the power supply on or off. See parameter:
Bridge supply (On/Off)[ 176
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Parameter Description
Input range Lists the input ranges available.

If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.

Wiring The input circuit configuration

e single ended:
The channel signal is measured relative to ground. All channels using this setting share a
common ground.

e differential:
The channel is measured differentially.

Isolated thermo couple| Default is isolated thermocouple. When using none isolated thermocouples, that option
has to be deactivated, to avoid ground loops.

0 Note

The condition for temperature measurement is that the amplifier is working on mode: voltage (DC).

5.6.3.4 Range & Scaling

E Fange & Scaling

Channel name Channel_0o1
Input range +5 W = Factor-offset scaling | 2-point scaling
Unit Y Factar 1w
Sensitivity 14
Ciffset oy
Factor-offset scaling
E Range & Scaling
Channel name Channel_001
Input range 5 Y b Factor-offset scaling | 2-point scaling
LInit Y Acquired Scaled
Paint 1 o Paink 1 o
Paink 2 1Y Paink 2 1Y

Two-point scaling
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Parameter Description

Input range Lists the input ranges available.

If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.

Unit Unit of measurement values.
Select Sl units without milli, micro etc., which the curve window with do automatically.
Factor Here, you can enter a scaling factor, in order to perform a conversion of the measured

value to a physical quantity. The system will adjust the input range accordingly.
Factor = 1/Sensitivity

Sensitivity Here you can enter a value for the sensitivity for the purpose of converting a measured
value to physical quantities. The system will adjust the input range accordingly.

Sensitivity = 1/Factor
Offset If your signal is distorted by a DC component which cannot be compensated by the

amplifier, the possibility exists to mathematically cancel this offset. In that case, the
measurement signal is shifted by the amount of the offset entered.

Example:
If the signal hovers around a level of +2.5 V, an offset of -2.5 V shifts the signal towards
the X-axis. Since the physical input range hasn't changed, the displayed range is also

shifted by the offset amount. For the example of 2.5V, a input range of previously
+10 V becomes a displayed input range of -12.5V to +7.5 V.

To scale the measured values as a physical quantity, you can perform factor-offset scaling or 2-point
scaling. The input range is adapted accordingly.

Option Description

Factor-offset scaling | Here you can enter a factor or the sensitivity (=1/factor) and an offset.
Physical quantity = measured value * factor + offset
2-point scaling Here you can assign physical pond to two measured values.

o Example of Factor-Offset-scaling

A bridge amplifier is operated in the 200 mV/V input range. A displacement sensor is connected which
unbalances the bridge by 1.6 mV/V for one millimeter of displacement. Toward this end, enter 1.6e-3
for Factor and for the unit m, and the input range changes to £0.16 m. Also, if you enter for Offset a
value of 5e-3, the input range changes accordingly to -155 mm ...165 mm.

o Example for 2-point scaling

A pressure sensor returns a current of 4-20 mA to correspond to inputs of 0-10 bar. The current signal is
captured via a connector with a 50 Q shunt resistor. The resulting voltage is thus:

0V to 10 bar correspondsto 4 mA*50 Qto 20mA*50Q=0.2VtolV
o For Acquired, enter the resulting voltage values,
¢ and for Scaled, the corresponding pressure values.
Point 1: 0.2V correspondingto 0O bar
Point 2: 1V corresponding to 10 bar
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0 Note

Higher precision can be achieved by performing two-point scaling (see: Two-point scaling Eﬁ). By means
of this procedure, all uncertainty tolerances are taken into account in the scaling.

© Notes on balancing with setted offset

If the sensor is balanced| 7] subsequent to making the entries for the gain and offset , the offset
entered remains in force, which means that there is no apparent effect. This ensures that any
subsequently entered offset is not overwritten. If you wish for the balancing to determine the offset,
only enter the factor, and then subsequently balance the offset by means of the Balancing function [178),

Alternative 1: Two-point characteristic curves can also be applied by means of imc SENSORS (toll
window: Sensors). Subsequently, the offset is compensated by means of the Balancing function )

Alternative 2: If it is possible to specify two known data points, we recommend Two-point
calibration Eﬁ, since in this case, the entire measurement chain is taken into account.

5.6.3.5 Strain Gauge

Only enabled for channels in the mode: Strain gauge.

To configure the strain gauge, you must set the Mode to Strain gauge in the dialog Measurement mode.
A new dialog Strain gauge appears, as long as the channel is selected in the channel table.

a Skrain gauge

Channel name Channel_0o1
Half bridge with 2 active strain gages. One strain gage
Coupling Poisson half bridge hd along main expansion. the other ransverse to it Exploits
transverse contraction while providing good temperature
R.esistar 120 i compenzation,
Mode Skrain -
Bridge Factar M 1+w - . .
? Eq &4 o AT R
Gauge Factaor z 4:|§ &1 % 2 Uy _K M-&
£ o U, 4
it W Eps - : o Uy

Transverse strain coeff, v 0.3

=]
[
:

Input range +-1600000 y eps hd
Parameter Description
Coupling Lists various usage possibilities. Corresponding descriptions and sketches of the strain

gauge are displayed.

The strain gauge is pre-set to conform to the coupling-selection. It is also still possible to
make appropriate settings.

Resistor The bridge resistor must be stated for all bridge types, although it is actually only

(Bridge resistor) absolutely necessary for the quarter bridge.

For full bridges, the bridge resistor is used along with the calibration resistor to calculate
the indicated strain (see: Cable compensation without sense configuration| 122)

Also, with the bridge resistor, it is possible to determine the cable resistance even if no
Sense line is connected.
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Parameter Description

Mode Strain or Stress

Bridge mode

Bridge factor N The available selection depends on the coupling.

Gauge factor Depends on the part's material

Unit Unit of measurement values. For the mode Strain, the following units are available:

pepsand um/m; (1 um/m=1 p eps)
For the mode Stress, the following units are available:

MPa and GPa and N/mmz? and PSI (pound-force per square inch)
(1 MPa =1 N/mm?; 1000 MPa = 1GPa; 1 MPa = 145,04 PSI)

Transverse strain coeff| Depends on the part's material
v

Modulus of elasticity E | Depends on the part's material
Input range Lists the input ranges available.

If you use scaling for the channel or if you have carried out an adjustment, the resulting
physical input range with its unit is displayed here. For temperature measurements the
input ranges depend on the thermocouple type or RTD.

5.6.3.6 Encoder

Only visible for devices with incremental counter inputs.

Certain properties are dependent on the hardware and are described in the respective device's manual.
There, you will also find background information on the module's technical workings.

Encoder

Channel name Counter_001
Measurement mode  |Diskance (diff.) | = Signal Cne signal -
| Encoder wio zero impulse Scaling Fackaor 1 Imp/m
Maximunm 1m/s
Input range +10% Switching lewvel 1.5Y% IJnik 1]
Hyskeresis 0.ay Scaling offset 0m
Parameter Description

Measurement mode | Measurement types. See Measurement mode - Overview | 168
Encoder without zero | The zero impulse starts the incremental counter inputs’ logic unit. Measured values are

impulse only recorded once an event has occurred at the index channel. If measurement without a
zero pulse is selected, measurement begins directly after preparation of the measurement
is complete.

Signal One signal counters or Two signal counters

¢ One signal counters capture a sequence of impulses without a specified direction. The
value is always positive, as for example a frequency or (typically) an RPM-value.

e Two signal counters return two impulse sequences, mutually offset by 90°. in this way,
the encoder can distinguish in which direction the sensor is moving. This type s
especially suited to measurements of velocity, distance and angle.
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Parameter Description
Scaling factor How many pulses represent one physical unit depends on the measurement mode set.
Maximum Maximum value or input range end value
The measured value should lie within the upper third of the range. The resolution results
from the maximum divided by 216, or 215 for two-signal counters.
Start edge Start edge on time and pulse measurement. Depends on the measurement mode | 1651,
Stop edge Stop edge on time and pulse measurement. Depends on the measurement mode| 165,
Input range This setting is available only for certain incremental counters. For information on this
subject, refer to the material on the respective incremental counters in the device manual.
Signal shape This setting is available only for certain incremental counters. For information on this

subject, refer to the material on the respective incremental counters in the device manual.

Switching level

Here you set the lower voltage limit interpreted as the HIGH level.

Hysteresis The hysteresis ensures that duplicate impulses are not counted in the case of noisy signals.
These two settings are used to derive the signal levels as follows:
HIGH = Signal > (Switching level + Hysteresis/?2)
LOW = Signal < (Switching level - Hysteresis/2)
Unit Measurement value unit. Depends on the measurement mode set.

Scaling offset

Here you can enter an offset.

0 Note on the low-pass filter

Set the low-pass filter accordingly (see FiIteringEﬁ). The Low-pass ensures that peaks in the signal do
not lead to duplicate counts.

Make sure that the frequency of the useful signal is not below the low-pass frequency set. Otherwise,
your useful signal will be filtered smooth.

5.6.3.6.1 Measurement mode - Overview

* Reference

More information about the measurement modes are described in the chapter: Information and Tips >
Incremental Encoders|zzs1 or in the respective device manual.

As a rule, what type of measurement is performed is determined by your setting for the Measurement

mode:

Quantities derived from event- Quantities derived from time Combined measurements
counting: measurements:

e Events e Time e Frequency

¢ Distance(differential) e Pulse time (phase-difference) e Speed

¢ Angle (differential) e RPM

¢ Distance (abs.)

¢ Angle (abs.)

Event counting

Events
Number of events within a sampling interval

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



170 Setup - Device Configuration

Distance (differential)

Path traveled within one sampling interval. For this purpose, the number of pulses per meter must
be entered. The absolute distance is not directly measurable but must be calculated in
imc Online FAMOS.

Angle (differential)

Angle traveled within one sampling interval. For this purpose, the number of pulses per revolution
must be entered. The absolute angle can be calculated in imc Online FAMOS or determined by the
mode Angle (abs).

Angle (absolute)

Absolute angle. The differential angle measurement is converted to the absolute angle. By taking
the zero impulse (the counter with no zero impulse should not be selected) into account, the
absolute angle position is determined and indicated. Otherwise, the angle value is assumed to be
0° when the measurement begins.

Time measurement

Time

The time between two signal edges is determined. For this purpose, the settings options for the
Start and Stop of the measurement appear. There are several possibilities:

positive edge > | negative edge: >4
negative edge > | positive edge: v>1
positive edge > | positive edge: ™>1
The combination negative edge > | negative edge: J > L is not allowed

Pulse time

The point in time of a signal edge within the sampling interval is returned. Certain
imc Online FAMOS functions used this information, e.g. when determining a pulse signal's plot of
angular speed: OtrEncoderPulsesToRpm.

0 Note

The mode Pulse time depends on the sampling interval. The entry only appears for some
amplifiers if the appropriate sampling interval is set ( < 1ms or < 100us; see device manual).

Combined measurement

Frequency

The time of two consecutive pulses is converted to frequency. If the frequency was previously
multiplied or divided, this can be reflected in the scaling value. The frequency is always unsigned,
for which reason there is no two-signal encoder for it.

Speed

The sequence of pulses is converted to m/s. Toward this end, the amount of pulses per meter must
be entered.
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RPM

The sequence of pulses is converted to revolutions per minute. Toward this end, the amount of
pulses per revolution must be entered.

5.6.3.7 Video

Only enabled when video devices are connected.

* Reference

For a detailed description, see the manual: Video [ 2],

5.6.3.8 Filtering

The amplifiers are able to filter the signal before it's subject to further processing in the system. The 6%-
order filter with Butterworth or Bessel characteristics performs high-, low- and band-pass filtering.

E Filkering

Channel name Channel_001
Characteristic Butkerwarth A
Type &AF b

Filter settings (example: Bandpass)

Here you can select the filter characteristics and the filter type for the selected channel. The cutoff
frequency 2 can only be set for bandpass filters.

Along with filter types to select by their cutoff frequencies, there is also an anti-aliasing filter (AAF). This
is a low-pass filter whose cutoff frequency is set to comply with the requirements of the Sampling
Theorem. Thus, frequency components above ¥ of the sampling frequency are suppressed.

The default setting is AAF with Butterworth characteristics.

* Reference

For a more detailed description of filtering techniques see the device manual.
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5.6.3.9 Sampling & Preprocessing

@ Sampling & Preprocessing

Channel name Channel_0o1
Sampling Preprocessing
Sampling rate 100 Hz - Sample count | Undefined - Funckian hone -
Sampling kime 10 ms - Durakion Undefined - Poinks 1
Daka bype 16-hit integer Resulting sampling rate 100 Hz

Resulting sampling time 10 ms

Sampling & Preprocessing

The availability and selection of settings depends on the channel type.

Parameter Description

Sampling rate Setting for the sampling time.
Sampling time = 1/Sampling rate
Active channels can use a maximum of two different sampling times/rates per device.
Sampling time Setting for the sampling rate.
Sampling rate = 1/Sampling time
Active channels can use a maximum of two different sampling times/rates per device.

Sample count The amount of measured values per measurement. Select undefined (or enter "0") for
unlimited measurement duration.

When the Sample count is entered, the resulting measurement duration is corrected
accordingly. The measurement duration is given by: Sample count * Sampling time.

Duration The duration of the measurement. Select undefined (or enter "0") for unlimited
measurement duration.

When the measurement duration is entered, the resulting sample count is corrected
accordingly. The sample count is given by Duration/Sampling time.

Function Simple processing of the measured values. In contrast to the corresponding functions in
imc Online FAMOS, it is not possible here to set processing of moving segments of data.

Different functions depending on the channel type:

e Arithmetic Mean

e Minimum

e Maximum

e RMS

Min-Max (by turns, the minimum and the maximum are returned)

Reduction
Reduction: Data reduction for digital inputs:

Only once the signal applied changes is a new measured value recorded. The respective
time of data capture is recorded as a time stamp along with the measured data, for the
purpose of subsequent data processing.

Therefore the port has to be set to Measurement mode: Sampling.

Only whole ports can be captured with data reduction. Individual bits always are
dependent on their port. As soon as an individual bit changes its state, the port is sampled
and given a time stamp.
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Parameter Description

Points The number of data points (measured values) on which the function is to be carried out
(not accounting for reduction). The point count is the same as the reduction factor.

Resulting Sampling Resulting count of values from the sampling rate/time set and the amount of points.

rate Resulting Sampling rate = Sampling rate/Points
Resulting Sampling Resulting count of values from the sampling rate/time set and the amount of points.
time Resulting Sampling time = Sampling time*Points

Measurement mode | Basic setting for the measurement type Digital Inputs:
¢ Bit Input: the port indicates the current state

e Sampling: the port continually captures data. These digital channels can be displayed
the same way as analog channels.

Changes apply to the port and the corresponding bits.

Data type Resolution of measurement results:

e 16-bit integer

e Float (24-bit mode) (32-bit float (24-Bit mantissa))
The availability of this option depends on the device.

Samples with 24-bit resolution generate twice as much data volume. For 24-bit resolution,
please be aware of the increased memory requirement| 7l and please observe the
technical specifications stated in the user’s manual for the respective device. In 16-bit
mode, for devices belonging to Group 7/ 881and higher, the maximum aggregate sampling
rate achievable via EtherCAT is 2000 kHz.

Settings for field bus channels

The data of these channels are captured via a special Field-bus interface. The necessary definitions are
made by use of the Field-bus Assistant. Field-bus channels are also included in the trigger machine.

Channel type Description

Field bus: The Field-bus channels carry data acquired by sensors which are connected to a field-
Analog inputs bus such as a CAN-Bus.

Field bus: The Field-bus channels carry digital data acquired by sensors which are connected to a
Digital inputs / outputs| field-bus.

If Field-bus channels are selected in the Channel table (assuming the device is configured
correspondingly), there are additional parameters to set:

Parameter Description

X-axis o Sampling rate: The setting Sampling time is related to the settings Duration or
Sample count and Sampling rate/time as previously discussed.

o Time stamp: Data acquisition is handled by external, asynchronous sampling within
the field-bus. The corresponding time coordinate for the data point is passed as a
time stamp along with the data for subsequent processing. In this case, the
parameters Sample count and Sampling rate/time are irrelevant.

Duration If the parameter X-axis is set to Time stamp, the duration of the measurement
depends only on the setting in Duration.

Assignment The data can additionally be assigned to a Display variable (only for analog Field-bus
inputs).
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5.6.3.10 Data transfer
* Reference

This chapter contains a brief introduction to saving channel signal data. More detailed descriptions of all

functions are presented in the manual:
Setup - Advanced Device Functions > Storage Options and Directory Structure [ses],

@ Data transfer

Fshd Device FC

Iﬁwill{ @‘ n | Transfer ko PC

Digplay, calculations of measured data
Available events last - ‘2‘5‘
Circular buffer time 1 min -

Save datal ¥ 5ave data

| Auta filaname | Auto filename 3

Channel name Channel_001

Filzname Channel_001 Raw Filename Channel_001.raw
File Format imc FAMOS - File: Farmat imc FAMOS x
Buffer time Saved events all -
auka v Circular buffer time Unlimited v
L Global circular buffer - Device Global circular butfer - PC
Global starage options:
Seliug - Deisee - Sloars Storage inkerval count all Storage interwal count all
E9D s el Storage inkerwval End of measure. .. Storage interwal End of measurement

Transfer to PC

For transfer of the measured data to the PC, there are two regions of the dialog:

Region Description

Display, calculations of| Temporary storage of measured data. E.g. for display of a Panel page and for

measured data subsequent processing.

Save data Saving of measured data in the experiment folder. The data structure is set in the
device settings under Storage| sol.

Each of the regions is set separately.

0 Note

Per interval or measurement, one file is created per channel, which contains the respective
measurement files

Available / Saved events
With this setting, you determine whether all triggered events are to be saved or only the last one.

If all events are saved, the result is an event-based data set. For storage of the measured data on
the PC, each event can be saved to a separate file. (see Device settings/Storage Eﬁ)
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Circular buffer time

Here you set how long the maximum time segment is. Enter a time in seconds. You can also make
a formatted entry. To do this, append one of the following suffixes to the numerical value:

S seconds
min minutes
h hours

d days

¢ Example

"3 min" = 3 minutes, "2 h" = 2 hours
If you enter 0, circular buffer operation is deactivated and all data are saved.

A Warning

o If you set the storage duration to unlimited (0), the curve windows use unlimited amounts of RAM

¢ This settings is absolutely not suitable for long-term measurements

5.6.3.11 Histogram / Rainflow

Only visible for certain virtual channels generated in imc Online FAMOS using appropriate functions.

Here you can set defaults. These will affect the display and storage of the data of the respective virtual
channel: e.g. Histogram or Rainflow.

Histogram | Rainflow
i L

Channel name Histol

Histogram display update inkerwval 10s= -

Histogram skorage inkerval S min i
Parameter Description
Histogram display Time interval for updating data which are derived from counting functions
update interval
Histogram storage Time interval for saving data which are derived from counting functions
interval
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5.6.3.12 Additional Parameters

Additional parameters are available, which are either already displayed in the channel table, or which you
can add manually.

Category: Channel

Parameter Description

Connector Connector [ePluginName]
The number returns a fixed identification of the variable. E.g. "[03] IN0O4". It is composed
of:

e [i]: the module’s address (mainly only for physical inputs and outputs)

¢ xyz: abbreviation for the channel type (IN = analog channel, MIN: monitor: analog
channel, ...)

e j: consecutive numbering within the respective module or entire channel type, if no
address available

Examples:
[03] INO4: analog input, fourth input at the address "03"
V005: Virtual channel with the number 5
[00] DOO1BIt05: Digital outputs (bit) fifth bit at Port: "01", at address: "00"
[02] MCINO2: Monitor: incremental counter-inputs, second input at the address "02"
PV007: Process vector-variable with the number 7

Enumerated channel | See "Channel number"
number

Channel number Enumerated channel number [eEnumeratedChannelNumber]

Corresponds to the column "Connector”, with the exception of the module address. The
module address is not included in the display and so the count is performed across all
modules, rather than each module separately.

The column: "Connector" does not correspond to the consecutive numbering on the front
panel for some devices (e.g. imc SPARTAN and imc CRC).
Example:

Above: "Connector"; below: "Enumerated channel number*"

[01] | [01] | [01] | [01] | [01] | [01] | [01] | [04] | [02] | [02] | [02] | [02] | [02] | [02] | [02] | [02] | [03] | [03]
INO1| INO2| INO3| INO4| INO5| INOG| INO7| INO8| INO1| INO2| INO3| INO4| INO5( INOG| INO7| INO8| INO1| INO2

INOO| INOO| INOO| INOO| INOO| INOO| INOO| INOO| INOO| INO1| INO1| INOL1| INO1| INO1| INO1| INO1| INO1| INO1
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

Category: Module

Parameter Description
Bridge supply Bridge supply (On/Off) [eBridgeSupplyOnOffAction]

Some amplifiers provide the ability to switch the power supply on or off. The power supply
voltage can be used either for the bridge supply or the sensor supply.
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Category: Other

Parameter

Description

Current value

Current value [CurrentValueDisplay]

Displays the current measurement value (value of the associated process vector variable).
The value is available after initialization (Download) of the measurement. Additionally,
color-coding indicates in which region of the measurement range the value is located.

If no value is displayed, either there are no process vector variables available or the
measurement have not yet been initialized.

If the value is displayed in gray, channel settings have been changed since the initialization.

5.6.4 Channel balance

On the page Channel balance, you can have various adjustment and calibration types performed, and
obtain information on the configuration.

To get to the desired page, there is a row of tabs at the lower left.

Channel balance

Channel name E" Conneckor 4+ | Status | Balance | Current value | Balance compensation ]
[=] Channel type: Analog inputs
v|  cChamnel ol [01]TMO1 not balanced 0 "m0 "y
| chamnelnz  [01]1M02 not balanced 0 "m0 "ty
| chamnelnz [01]1M03 not balanced 0 "m0 vy
| charnel o4 [01]1MD4 not balanced 0 "m0 "ty
| chamnelns [01]1M05 not balanced 0 "m0 "y
| chamnelne  [01] M08 not balanced 0 "m0 "ty
| chamnelo7 [01]1MO7 not balanced 0 "m0 "y
: Channel_08  [01] IMOS not balanced 0 "m0 "ty
I Balance || Shunt calibration| Scaling ) Compensation I
Balance/ 178 e Tare
e Bridge
e Query wiring
e Reset charge
Shunt calibration/1s0) | e Shunt calibration
Scaling / e Two-point scaling
Compensation| i) e Cable compensation
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5.6.4.1 Balance - Tare and Bridge

Balance
This page enables, among other things, taring and bridge balancing of amplifier channels to be
performed.
Channel balance
Channel name E" Conneckor Status | Balance | Current value | Balance compensation ‘ Date | Time | Query | ‘Wiring Eype Reset ]
L | [=] Channel type: Analog inputs
|| Chamnelnl  [m]muo1 not balanced om0 -
| | Charnel oz [01]muoz nok balanced 0 "m0 -
| | Chamnel oz |[01] Moz not balanced R -
| | chamnelos [01]muo4 niot balanced 0y O -
| | Chamnel 05 |[01] oS niok balanced 0 O " -
| | Charnel 06 [01] Tuo6 not balariced 0 0 " -
| | chamnel 07 |[01] 07 niot balanced 0w O -
| | Charnelnz [01]Mog not balanced 0 "m0 -

—I Balance " shunt calibration" Scaling | Compensation |

To perform an adjustment, first select the channel and in the column Balance using the button a right,
the desired action.

| Balance E|

Bridge E!

Manufackurer's calibration

Adjustment only starts once you click on the button after making your selection.

Balance Description

Bridge Performs physical bridge balancing for all selected bridge channels. Balancing can
eliminate any offset distorting the measurement signal. The offset can be a multiple of
the input range.

With bridge balancing, the input range selected is retained. With multiple channels, the
bridge balancing is performed in parallel amplifier-by-amplifier, but sequentially within
an amplifier.

Tare With taring, the distorting offset is canceled mathematically from the signals of the

measured channels, which leads to a shift of the input ranges. The measurement chain
including sensors is taken into account.

Manufacturer's Manufacturer's calibration resets all selected channels to the original imc-factory
calibration calibration setting
0 Note

e If a change is made to the input range or to the measurement mode (Voltage - Current - Strain
gauge), then any previously performed adjustment or taring is reset.

e However, changing the Y-scaling has no effect on balancing or taring.
Please observe the notes regarding Offset| s,

e The results are saved with the experiment. Previous results are only deleted once a new
adjustment or manufacturer's calibration has been performed.
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FAQ

Question: Can | perform balancing also during a running measurement?

Answer: Yes. From firmware version 2.8R7 onward, it is possible to perform taring or bridge
balancing which a measurement is running. Stopping the measurement is not necessary.

Question: When is the balance OK?

Answer: Balance OK means that the balancing or taring has been performed successfully. With
taring, the input range has been adapted accordingly and the procedure is complete. Successful
balance is achieved once the remaining offset lies within the guaranteed tolerances.

Correspondingly, there are various error message which can be returned.

¢ The connected bridge is unstable, i.e. the unbalance initially found is replaced by another,
not eliminated.

e The connected bridge's initial unbalance is too high. How much of an initial unbalance can
be compensated depends on the amplifier type (UNI-8, BR-4, etc.) and input range and is
stated in the corresponding spec sheets.

Balancing is performed independently by the amplifier card, which receives the command to
perform the balance on the signals which are connected to it. A balancing value is calculated on
the basis of the measured value (DAC-settings with BR4 or DCB4; or 24Bit ADC value with Uni8
and similar systems). Subsequently, a new measurement is made using this value, which either
confirms the previously calculated value or, with DAC-controlled balancing, causes an additional
iteration of the process.

Query wiring

With this function, measurements of the Sense lines are taken and the circuit configuration is derived
from the resulting data. In such cases, the hardware is unable to distinguish whether a circuit without
Sense lines is involved or whether a bridge was accidentally not connected or connected incorrectly.
Thus, this function is not intended for detecting the circuit but for verifying whether the desired
circuit was correctly recognized by the hardware.

o Note

With the quarter bridge, the hardware is unable to distinguish between 5- and 6-wire measurement

Resetting the charge
For charge amplifiers (coupling = "Charge/DC"), as well as for audio amplifiers with peak evaluation
(filter type = "Peak™"), it is periodically necessary to carry out a reset.

In the column Reset, the button Execute becomes active if this function is supported by the selected
amplifier channel. This button manually resets the channel.
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5.6.4.2 Shunt calibration
This page enables shunt calibration of amplifier channels.

Channel balance

Channel_0&6  [01] INOD& -- Execute 1s 1746 ko 120
Channel_07  [01] IMNO7 -- Execute 1s 174.6 ko 12002
Channel_0& [01] INOS -- Execute 1s 1746 ko 120 Q

Channel name IEI—” Conneckar 4 | Stakus | Shunt calibration | Current value | Calibration duration | Calibration resistor Bridge resistor | ]
[=] Channel type: Analog inputs

(| channelor [o11mvm - 1s 1746 ka 1200

| chamneloz [on1mvoz - 1s 174 6 ka2 1206

| | channelos [o11mvos - 1s 174 6 ka 1zoq

| | channelos [o11mvos - 1s 174 6 ke 1z00

| cramnelos [oi1mos - ls 174.6 ke 1200

Shunt calibration ” Scaling [ Compensation |

When a shunt calibration is carried out, the bridge is unbalanced for a specified time by means of a
shunt, a resistor connected in parallel. The shunts available depend on the amplifier type involved.

A shunt calibration can be carried out at any time during a running measurement.
The duration to be set is the minimum duration. It is much longer and depends on the system's load.

0 Note

The shunt calibration is to be considered as only a function test. Since the shunt is located within the
device, the results are falsified by the resistance of the leads used. Precisely this fact is exploited,
conversely, in cable compensation without a Sense line. The deviation measured is used to calculate the
cable resistance.

5.6.4.3 Scaling / Compensation
This page enables Two-point scaling [1e21and cable compensation without Sense line /! to be performed.

Channel balance

Channel name E" Conneckar | Skatus | Scaling | Faint 1 | Faink 2 Cable compensation walues | ]

[=] Channel type: Analog inputs
3 Channel_01  [01] IMO1 not balanced Two-point scaling True: -

Set:
Set:

"mif" True: -; Set: 0"my%" Cable resistor: 0 ©; Bridge resistor: 120 @; Indicated strain:

Channel_02  [01] IMNOZ2 not balanced Two-point scaling True: - "mif%" True: -; Set: 0"my%" Cable resistor: 0 ©; Bridge resistor: 120 @; Indicated strain:

Channel_03  [01] INO3 not balanced Two-point scaling True: - Set O "myfy" True: -; Set: 0"my/v" Cable resistor: 0 @; Bridge resistor: 120 @; Indicated strain:

a
a
u]
Channel_04  [01] IO not balanced True: -3 Seb: 0 'my " True: -; Set: 0'my " Cable resistor: 0 Q; Bridge resistor: 120 &; Indicated strain:
a
a
a
a

Channel_05 | [01] INOS not balanced Two-point scaling True: -3 Seb: 0 "my " True: -; Set: 0'myfy" Cable resistor: 0 Q; Bridge resistor: 120 &; Indicated strain:

Channel_06  [01] INO& not balanced Two-point scaling True: -3 Seb: 0 'my " True: -; Set: 0'my " Cable resistor: 0 Q; Bridge resistor: 120 &; Indicated strain:
Channel_07 | [01] INO7 not balanced Two-point scaling True: - "m " True: -; Set: 0"myf%" Cable resistor: 0 ©; Bridge resistor: 120 @; Indicated strain:
Channel_08 [01] INOS not balanced Two-point scaling True: - "mif%" True: -; Set: 0"my%" Cable resistor: 0 ©; Bridge resistor: 120 @; Indicated strain:

| Balance " Shunt calibration " Scaling | Compensation |

Set:
Set:
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5.6.4.3.1 Two-point scaling

Two-point scaling allows linearization of the input range between two defined points.

To perform two-point scaling, first select the channel and in the column scaling, using the button at right,
select Two-point scaling.

| Scaling E|

[ Zweipunkt-Skalierung ||~ |

Cable compensation
Reset cable compensation setzen

Reset the bwo-paoint scaling g

In the columns Point 1/2, set the respective target values. Record Point 1 and Point 2 in succession.
| Paink 1 E|
ETrue: - oeb oY

Poink 1 true value |- |

Poink 1 set value |5 W |

Scaling point 1 || Record poink 1 _||

The status of the procedure is indicated in the column Status.

Once Points 1 and 2 have been successfully specified, the actual scaling must be performed. To do this,
click on the button in the column scaling.

[ Channel name " Conneckar Skatus | Scaling |
[=] Channel type: Analog inputs

» Channel_01  [01] INO1 paoink 1 and 2 ak | Twio-point scaling

Channel_0z  [01] INOZ not balanced | Two-point scaling I

0 Note

o If bridge balancing or bridge taring is carried out after two-point calibration, any offset present is
canceled, but the slope between the two points remains intact.

¢ The points must be separated by at least 1% of the input range. If it is necessary for technical reasons
to perform the adjustment over a small input range, there is a problem since upon return to larger
input range the prevalent two-point scaling will be rejected. In this case, it will be necessary to resort
to the two-point scaling on the dialog Range & Scaling@'s page Channels (Analog or Digital). A
description is provided in the w@ .

Resetting two-point scaling

To reset a two-point scale, in the column scaling use the button at right, Reset the two-point scaling. The
results in the column Point 1/2 are then no longer displayed. The two-point scaling is only deleted upon
clicking on the button.
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5.6.4.3.2 Cable compensation without sense configuration

If the bridge resistor is know, it's possible to determine the cable resistance, even or in fact especially if
the Sense line isn't connected. Toward this end, a shunt calibration is performed. The deviation from the
expected unbalance is used to determine the cable resistance.

In order to perform cable compensation, in the column Scaling use the button at right to select Cable
compensation.

Scaling E|

Twio-point scaling

Cable compensation
Reset cable compensation k
Twio-point scaling

Reset the bwo-paoint scaling

Set the bridge resistance if still needed.
To start the compensation, click on the button in the column Scaling.

After performing the cable compensation, the lie resistance values found will be displayed in the column
Cable compensation values.
0 Note

o A bridge circuit with a SENSE-line is always preferable to cable compensation without a SENSE-line, in
terms of the precision of the measurement results!

¢ For the cable compensation, the general rule of thumb in measurement engineering applies: select an
input range so that the maximum expected input value reaches the top third of the input range.
Otherwise, the cable compensation will not work reliably.

Resetting the cable compensation

To reset cable compensation, in the column Scaling select the button at right, Reset Cable Compensation.
Only once the button has been pressed is the cable compensation deleted.

5.6.4.4 Balance or shunt calibration via Display and imc Online FAMOS

Besides operation by means of the device software, it is also possible to balance or shunt calibration as
follows:

¢ By means of a button on the imc Display which is linked to the Adjustment/Shunt calibration ES

e By means of the imc Online FAMOS function Di spl aySet But t on [, which carries out an
balance/shunt calibration if the button is linked with this function| ez

5.6.5 Trigger and Events

A complex trigger machine is implemented in the measurement device. This chapter describes the
detailed handling of the trigger options of imc measurement devices.

Many kinds of measurements are intended to start only once certain events occur. This applies, for
instance, to measurements for which it is known in advance when measurement is to take place.

An example would be measurements of a bridge's vibration when heavy trucks drive over it. In such a
case the vibration amplitude is greater than in response to a passing car, so the start of the measurement
can be triggered by a specific vibration amplitude caused by a heavy truck.
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It is possible to continually monitor measurement channels and only to capture data in response to
certain events. For this purpose triggers are used which start and stop channels based on the occurrence
of certain events.

As soon as a certain event occurs in a signal (e.g. a particular level is exceeded > positive edge), the
associated event channel's value becomes 1. This state remains in force for an increment of time. The
trigger linked to the event is simultaneously triggered and the associated action is carried out.

Observe the two examples below:

pase AN Event: Positive slope
N2 P Threshold

>

Event A
- o w ; w }

Trigger A

action AN
JStar-t - - | -

—— >

An event releases a trigger and initiates an action
Example: Positive slope
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Bass A Event: Signal > Threshold
Threshald
o
Event A
Trigger A
— >
action AN
J Start —| Stop J Start
— >

An event releases a trigger and initiates an action
Example: Signal > Threshold

5.6.5.1 Overview

To begin, the "untriggered" measurement are explained. Afterwards, a description of the imc devices'
Trigger-Machine | sl is presented:

e Starting and stopping by trigger. What to make note of (see: Sources and events Eﬁ)

¢ Special aspects of repeat measurements (see: Multiple triggering (Multi-Shot operation) @)
¢ Triggering with virtual channels (see: Virtual Channels from imc Online FAMOS @)

Use of triggers in imc Online FAMOS (see: Online-Trigger@)

Slow background measurement with rapid triggering in the foreground (see: Example: Background
Measurements| zo)

Event-driven setting of digital outputs (see: Example: Setting event-driven digital outputs Eﬁ)
Measurement Procedure| s
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Untriggered Measurements

Untriggered measurement is started using the Start-button (B’ ). No settings need to be made in
order to do this. Recording of the data begins immediately. When measurement concludes is
determined by the channel having the longest measurement duration. If this measurement is

undefined, close the measurement by means of the Stop-button ([E).

0 Note

Direct starting of the measurement can be accomplished internally by means of a 1-Trigger. Even if
you have not defined any trigger, the "Trigger_48" is already activated in the Trigger dialog as the 1-
Trigger. For more on this topic, see the description under Trigger Machine [ 165\,

5.6.5.2 Trigger Machine

The measurement device implements a complex trigger machine which is capable of accomplishing

difficult assignments. It has the following particular features:

¢ With the trigger machine, up to 48 triggers can each be released independently
¢ In CRONOSflex modules up to 8 trigger events per conditioner can be calculated.

Events can set digital outputs
Virtual bits can be used for internal linkages
Events can be combined with AND or OR operations

Digital inputs can govern triggers

¢ The trigger machine works in real-time

Individual channels can be started and stopped in response to events

Action, Destination

-

Source, Event Trigger
Event .
Computation Triggerl
s e s e
- ~ S
Event .
Computation P Triggerdy
b o b y
-~ ) e
Event .
Computation P Triggerds
s, " L™ "

Structure of the trigger machine

>

Setdigital Bits
Start / Stoprecording

Setdigital Bits
Start / Stoprecording

Setdigital Bits
Start / Stop recording
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The relevant settings are made on the Triggers page of the dialog.

Devices E Analog channels E Digital channels E Yariahles E Triggers

Trigger ... | Sources and Events Properties Targets, begin ackions, end actions. ..
Temp_01 Inside of range 25 *C 40*C  Combination  OR, Temp_01  Begin action: skart; En...
. Channel_002  Positive slope 25 Y Mumnber of ...
Trigger_01 -
Virk_Bit01 Signal =1 Repetitions 1
+ +
The Trigger dialog page

5.6.5.2.1 Definitions

e An Event is a defined course or state of a measured signal. It is a binary unit of information, so it can
only be either true or false. Analog or digital variables can generate events.

¢ An Action can be the start or stop of data capture, or setting of a digital output.

e The Trigger is a defined combination of events in response to which an action is performed.
¢ A Dwell time is a technique for artificially prolonging events.

o A Pretigger serves to record the signal course leading up to an event.
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5.6.5.2.2 Sources and events

On the basis of each input channel (analog, incremental counter, Field-bus) and each digital input (bit), it
is possible to calculate an event. Multiple events can be joined to form a combined event. Calculation of
the combined event is illustrated in the following outline:

Analog channels,

incremental Encoder, Event
special channels computation Combination
A rb l
Channel 001 ){ = &
/ 5
a
sew e sew e =
£
Channel M =] = E
<L o
o
- . =
(]
5 1L
Physical digital inputs ; >
and virtual Bits (]
JUL JL| S
Din_Bit_01 > =
see e see e |_|
S—

Event computation

Calculation of events from analog variables.

After pre-processing (correction by characteristic curve, scaling, averaging or formation of the RMS), the
analog signal's physical value is entered into the event computation, which determines whether an event
has occurred, according to the event type set.
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The definition is made in the plug-in Setup on the page: Triggers:

Devices E Analog channels E Digital channels @ Yariahles E Triggers

Trigger name Sources and Events Properties
éTemp_Ell {Inside of range 25 =C 30 *C *\ Combination Passive
S| Trigger_01 | Murmber of events
Event type Range r Repetitions 1
Ewent Inside of range = Cambination Passive
Trigger_0z2 Murmber of events
Repetitions 1

Event upper limit |30 *C
Event lower limit |25 #C

Event dwel time (0=

4 I k
Example: The event occurs when the signal is within the boundaries 25 and 30 °C

Here, the channels (sources) and conditions (events) for releasing the triggers are set. Clicking the button
takes you to a selection dialog for the sources.

Sources and Events

w Channel type: Analog inputs Fs
{Channel_oo1 {Positive slope 0 "mb 4"
Channel_ooz Positive slope 0 "ty
Channel_003 Paositive slope 0 "mbY"
Channel_004 Positive slope 0 "mb/y"
Channel_00s Positive slope 0 "mbY"
Channel_00& Positive slope 0 "ty
Channel_007 Paositive slope 0 "mbY"
Channel_005 Positive slope 0 "mb/y"
Channel type: Counter inpuks

Channel type: Digital inputs / outputs (hits)

Channel type: Monitor: Analog inputs

Channel type: Monitor: Counter inputs

Channel type: Monitor: Digital inputs / outputs (hits)
Channel type: Met bits

WoOowW W W W W W

Channel type: Yirtual bits il
+

Selecting a channel

At left are shown the available channels and at right the events set. To select a channel, click in the
checkbox in front of the channel name. To configure the events, click on the event's entry, which opens a
menu for setting the event.
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The available choices for Event type are Threshold and Range.

Event type Thresheld The specific event is selected next.
E'venk Positive slope -

Eent threshold |3 "ty |

Event dwell time Ns

Setting an event

5.6.5.2.3 Event types
Event type: Threshold

The simplest and most common case is the event type threshold value. In the box Dwell time 1911, you
specify how long the event remains in effect once the condition is no longer met.

You can select the following events and their thresholds:

Event Description

Positive slope If the monitored channel's signal crosses the threshold from below, the event has
occurred. This can theoretically happen very briefly, but in practical terms, it lasts for
the space of one sampling interval.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a Dwell time| 111 is

frequently helpful.

Negative slope The event has occurred if the monitored channel's signal crosses the threshold from
above. Like Positive slope, only in the reverse direction.

Signal>Level As soon as the monitored channel's signal level is higher than the threshold, the event

has occurred. This can be for a brief moment or a longer period, depending on the
course of the signal.

Signal<Level As soon as the monitored channel's signal level is higher than the threshold, the event
has occurred. Like Signal > Threshold, only in the reverse direction.

Event type: Range

The user sets an amplitude range in which the event is defined as operative. The range is determined
by a lower and an upper boundary. In the box Dwell time [101], you specify how long the event remains
in effect once the condition is no longer met.

The following events and boundaries are available for selection:

Event Description

Entering range If the monitored channel enters the range, whether from above or below, the event is
defined to have occurred. This can theoretically happen for only a brief instant, but as a
practical matter, lasts for at least one sampling interval duration.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a Dwell time| 111 is
frequently helpful.

Exiting range If the monitored channel's signal exits the range, whether upwards or downwards, the
event is triggered. Like with Entering range, only in the reverse direction.
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Event Description

Inside of range As long as the monitored channel's signal level is within the range, the event is in
effect. This can be for a brief moment or a longer period, depending on the course of
the signal.

Outside of range As long as the monitored channel's signal level is outside of the range, the event is in
effect. Like Inside of range, only in the reverse direction.

Events from digital signals and virtual bits

Digital signals come either from the device's digital inputs or the virtual bits. The 32 virtual bits (which
amount to a 32-bit register), can also be read like digital inputs. For bits, there is no event type. In the
box Dwell time | 1s1], you specify how long the event remains in effect once the condition is no longer
met.

The following events are available for selection:

Event Description

Signal = 1 If the monitored bit's value is 1, the event is defined to have occurred. This can happen
for either a brief instant or for a very long period, depending on the course of the
measured signal.

Signal =0 If the monitored bit's value is 0, the event is defined to have occurred. The opposite of
Signal=0.

Signal change: 1->0 | If the monitored bit's value changes from 1 to 0, the event is defined to have occurred.
This can theoretically happen for only a brief instant, but as a practical matter, lasts for
at least one sampling interval duration.

Note that in spite of the brevity of the event, a trigger may be released! This means it is
even possible to set a digital output this way! In this case, the use of a Dwell time| 111 is

frequently helpful.

Signal change: 0->1 | If the monitored bit's value changes from 0 to 1, the event is defined to have occurred.
The opposite of Signal change 1 -> 0.

0 Note

For technical reasons, calculation of the trigger occurs only after 2 sampling intervals of the slowest
channel. For instance, if the slowest channel is sampled at a rate of 1Hz, it means that any change of
bit values is taken into account only after 2 seconds.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Configuring Device - Setup pages 191

5.6.5.2.4 Dwell time: Artificially prolonging events

With events which remain in effect only for brief periods (signal edges, level-crossing), it is often
necessary to prolong the event artificially by defining a Dwell time > 0.

Event bype Range b

Evvenk Inside of range | =

Event upper limit |30 *C

Event lower limit |25 *C

Event dwell time 250 ms

Setting the dwell time

0 Note

e Every event is prolonged by the duration of the Dwell time. By this means, even a very brief event can
be retained for a defined duration.

¢ The maximum dwell time for channel-associated events is 215 * event-channel’s sampling interval.
Example: Sampling rate = 1 kHz; Maximum dwell time = 32627 * 1 ms = 32.627 s.

o With virtual bits, the highest sampling rate within the system is used. Example: Channel_01 = 10 kHz,
Channel_02 =500 Hz; Maximum dwell time = 32627 * 100 us = 3.27 s.

¢ Digital inputs behave like virtual bits, regardless of whether they are recorded at a different sampling
rate.

o Example

A digital output is activated for an appreciable amount of time, even though the signal transition is very
brief. A connected LED stays shining for a certain period instead of flashing for an instant.

4 Example

A measurement could be programmed to start not immediately upon detection of a signal edge, but
rather following a pre-defined delay. This can be achieved, for instance, by making the signal edge first
set a bit after a Dwell time and then set it back. The virtual bit's later transition from 1 to 0 is another
event which is used for triggering the measurement's start.
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5.6.5.2.5 Combinations of events
It is possible to join multiple triggers in a logical expression. Five operators are available for the purpose:

Combinations Description

AND If all events are true at the same time, the combined event is true and the specified actions
are carried out.

For this reason it may not be sensible to combine two signal edge events with AND, since it
is unlikely that two signals would have edges at the same time, unless the events were
artificially prolonged by means of appropriate holdoff time| 111,

OR As soon as one of the events is true, the combined event is true and the associated actions
are carried out.

Conditional AND If a certain number of events (Repetitions) are true at the same time, the combined event
is true and the associated actions are carried out.

1-Trigger At the start of the measurement, the actions are performed. For this reason, no triggering

event can be assigned.
Trigger_48 is by default a 1-Trigger, meaning it automatically starts all channels on which
measurement is not subject to other triggers.

Passive A passive (deactivated) trigger is no longer in use and automatically deletes all associated
actions so that the channels can be entered for other purposes.

Setting the logical operation to combine events in the plug-in Setup is done on the page: Triggers in the
column Properties.

To change the combination, open the selection list in the column Properties and select the desired
combination.

Devices E Analog channels E Digital channels @ Yariahles Triggers

Trigger ... | Sources and Events Properties Targets, begin ackions, end actions. ..
Temp_01 Inside of range 25 *C 40*C  Combination  OR, Temp_01  Begin action: skart; En...
. Channel_002  Positive slope 25 Y Mumnber of ...
Trigger_01 -
Virk_Bit01 Signal =1 Repetitions 1
+ +

Combining events

5.6.5.2.6 Actions and targets
A variety of actions, triggered in a variety of ways, can be set as the target.

A trigger with the action: Start data recording can be triggered in a variety of ways:
e The combined event is true
¢ By means of the user interface of imc STUDIO

¢ By means of imc Online FAMOS
There is only one way to release a trigger with the action: Set bit and Stop recording of data:

e The combined event is true/false
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Action: Starting data recording

Recording of the data can only start of the trigger is armed and the maximum count of trigger repetitions
has not yet been reached.

A trigger is armed upon starting the measurement. This means it is ready to be released.
During data recording, the trigger is in the state "released".

If subsequently the recording of data on all of the trigger's target channels is concluded, for instance in
consequence of the measurement duration set, the trigger is re-armed. If the maximum number of
trigger repetitions has not yet been reached, the trigger can be released again.

Action: Setting bits

Each transition of the state of the combined event can set a bit to 1 or 0; the combined event can include
digital outputs and virtual bits. Virtual bits are in essence a 32-bit register which can be read from and
written to at random. they have no physical terminal and only serve the purpose of exchanging
information as well as halting states.

0 Note

The action: Set bits is not dependent on the Amount set or on whether a trigger is armed. The action is
always performed when the corresponding combined event occurs.

Defining actions and targets

Making settings for the targets and actions in the plug-in Setup is done on the page: Triggers in the
column Targets, begin actions, end actions, pretrigger.

Here, the targets are specified. For instance a channel which is to measured or stopped upon release of
the associated trigger.

Devices E Analog channels E Digital channels @ Yariahles E Triggers

Trigger ... | Sources and Events Properties Targets, begin ackions, end actions. ..
Temp_01 Inside of range 25 *C 40*C  Combination  OR, Temp_01  Begin action: skart; En...
. Channel_002  Positive slope 25 Y Mumnber of ...
Trigger_01 -
Virk_Bit01 Signal =1 Repetitions 1
+ +

Defining targets and actions
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The button calls a dialog for selecting targets.
To select a target, click on the selection box.
To define the actions, click the left mouse button over the region at right.

Targets, begin actions, end actions, pretrigger

w Channel type: Analog inputs
| Channel_001

* Channel type: Digital inputs _ _ ; ;
> Channel type: Net bits Trigger beqgin action  [=kart i
¥ Channel type: ¥irtual bits Trioger end ackion shop -
Pretrigger Os
Durakion IIndefined
+

Setting actions

Here, you can define the actions to be performed.

Parameter Description

Trigger-start action Action performed when the combined event becomes true

Trigger-end action Action performed when the combined event becomes false

Pretrigger A pretrigger determines the duration of data recording before the triggering time. See

Pretrigger| 107

Possible targets for data acquisition channels

Targets Description

Begin action: start If the trigger is armed and the combined event is true, data recording is started.

End action: -

Begin action: stop If the combined event is true, data recording is stopped.

End action: -

Begin action: start Like Begin action: start. Additionally, data recording stops is the combined event is false.
End action:; stop Thus the channel's signal is recorded as long as the combined event is true.

A channel can be started and/or stopped by exactly one trigger. The two actions can be either in
response to two different triggers or to the same one.

Possible targets for digital bits

Targets Description

Begin action: Begin = 1| If the combined event is true, the bit is set to 1
End action: -

Begin action: - If the combined event is false, the bit is set to 0

End action: End =1

Begin action: Begin = 0| If the combined event is true, the bit is set to 0
End action: -

Begin action: - If the combined event is false, the bit is set to 1
End action: End =0

Begin action: Begin = 1| Like Begin action: Begin = 1. Additionally, the bit is set to 0 if the combined event is false.
End action: End=0 | Thus, the bit is set to 1 as long as the combined event is true.
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Targets Description

Begin action: Begin = 0| Like Begin action: Begin = 0. Additionally, the bit is set to 1 if the combined event is false.
End action: End =1 Thus, the bit is set to 0 as long as the combined event is true.

A bit can be set to 1/0 by exactly one trigger. The two actions can be either in response to two different
triggers or to the same one.
0 Note

o With digital bits, the actions are performed exactly one time. Afterwards, the bit remains unchanged.

A virtual bit can be subsequently redefined, e.g. by means of the PC or imc Online FAMOS. The same
applies to a digital output.

o Note that the actions affecting the digital bits do not depend on the arming of a trigger. This means
they can be initiated independently of the measured signal's development.

5.6.5.2.7 Multiple triggering (Multi-shot operation)
Within a measurement, it is possible for individual triggers to release multiple times.

Setting the Amount in the plug-in Setup is accomplished on the page: Trigger in the column Properties.

Devices E Analog channels E Digital channels @ Yariahles E Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, ...
Temp_01 Pasitive slope 25 2C Combination  OR Channel_... Beqgin ackion: skark; En...
Trigger_01 Mumber of ...
+ Repetitions 10 +

Setting the amount

Using the property: Amount, you can specify the number of trigger releases. Normally, this amount is set
to 1. You can specify any amount desired or set it to unlimited.

In consequence, the trigger is rearmed after each episode of data recording until the specified number of
trigger releases has been reached.

If you do not already know exactly how often you wish the trigger to release, set the number of trigger
releases to unlimited.
0 Note

e |f you have set an unlimited number of trigger releases, the measurement never comes to an end by
itself. Only after clicking on the Stop-button will the measurement conclude.

o The Amount can be set to up to 32767 triggers. Any larger number is automatically altered to
"unlimited".

e The action: Set bits is not dependent on the Amount set or on whether a trigger is armed. The action
is always performed when the corresponding combined event occurs.
e Please note the remarks for pretriggers|:s7l.

All data belonging to a measurement are written to a common folder when the data are saved; this also
applies to channels with multiple trigger releases. These channels can be saved in a file having multiple
Events, or in individual files (see the documentation for the device configuration > Storage Eﬁ).

Among other things, multiple triggering enables easy, visual comparison of data from different trigger
releases.
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In the curve windows, you can compare the individual events:

i Temp_01 I =]

Opt. < Scales % 7
|— Temp_01 [1] Temp_01 [2]

°C 32
31—

30—

29—
28

T 32
-

30—

29-
25

I I I I I
o0 0.5 1.0 15 20

Curve window with multiple events of the same channel
Toward this end, the curve window must be configured appropriately. Select the menu item

Configuration > Events, segments, periods... On the page Events, you can select how many events you
wish to have displayed.

Ewents Seqments Periods Samples
Awes List t 0w Selection of Events
T ] Last
& At
tovl Al

-l Channel 001

The M last ones [i.e. N=2 means the last and 2nd last]
1 [e.g. the dth alone]
M [e.g the 4th, Bth and Bth)

The Mth fram the end [e.g. the 3rd from the end)
i

T T =TT T T T

Auto w
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5.6.5.2.8 Pretrigger
For every channel' signal recorded in response to a trigger, it is possible to also record the course of the
signal leading up to the trigger event. A pretrigger determines the duration of recording before the
trigger moment. The trigger moment's relative time is defined as 0. Pretrigger values have times < 0.

Setting the pretrigger in the plug-in Setup is performed on the page: Triggers in the column Target, begin
actions, end actions, pretrigger.

i Speed =101 x|
opk, =x Malle ¥ 7
kimih
B - ; ; ;
Triggering time
40-
- J M
o-
-20- 1 1 1
14:22 14:25 14:24
15.11.01
h:em

0 Note

e The pretrigger is defined for channels which are assigned to a defined trigger. Channels without such
a trigger assignment, in other words, which are started directly when the measurement is started, are
assigned to the symbolic special trigger "Trigger_48". If one deleted a trigger assignment for a
channel, which is the same as assigning the channel to "Trigger 48", the pretrigger is deleted
automatically.

e To be able to view a signal's plot including the pretrigger region, the first measurement (after
prepare)needs to have been started before the trigger event by at least as much as the pretrigger
time. For the second measurement filling the pretrigger will be started after stopping the first
measurement.

This is important to keep in mind, particularly with repeated trigger processes, since in such cases, the
pretrigger only fills up after the preceding trigger event is complete. The pretrigger time counts
toward the measurement duration set. If the pretrigger is not completely filled, the overall
measurement duration is that much shorter.
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o Example

Setting for the measurement duration: 10 s, Pretrigger time: 2 s
Measurement duration after trigger = (10-2)s=8 s
If the trigger releases after 1s: Period of data capture = 1s +8s = 9s

e Example: FFT with 8192 samples of which 1024 samples are for the pretrigger:
At 500 Hz sampling rate -> Measurement duration = 4.1 s, pretrigger time: 512 ms

_lo/x
| —— _Signal_mon —— _Signal Triggeri I Triggerz I Trigger3
pmm
0- —L——b—b
pmim 300-
200-
100- 8192
0-
- | | |
11:52:20 11:52:25 11:52:30
29.11.11
h:m:s

For the third event, the time was not sufficient for filling the pretrigger completely, and only 7195
samples were captured. Since the FFT needs 8192 for the calculation, it will not be possible to
calculate the spectrum for this event.

5.6.5.3 Trigger Machine and imc Online FAMOS

Virtual channels from imc Online FAMOS

Virtual channels generated by imc Online FAMOS can not be used directly as events for the trigger
machine. Instead a virtual channel can be checked for events using imc Online FAMOS functions. The
result switches one of the virtual bits which in turn can be evaluated by the trigger machine.

Operationz

EMS 01= rm=s(Channsl_01, 1000, 1000); EMS of woltage channsl_01
Virt_Bit0l= Greater({ RMS 01, 230} . WVirtual Bit= 1, if EMS_01 » 230V

imc Online FAMOS: Exceeding the RMS value of 230V sets Virtual Bit 01

Devices E #nalog channels E Digital channels E Wariables @ Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, pretrigger
Wirk_Bitdl  Signal change: 0-= 1 Combination QR hannel_0z2  Beqin action; stark; End acti...
Trigger_01 Murber of ...
+ Repetitions  Unlimited +

Triggering of Channel_02 when the RMS values is exceeded, accomplished indirectly using Virt_Bit01
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0 Note

Itis possible to set a virtual bit both in the trigger machine and in imc Online FAMOS. To avoid this
conflict, any bits set in imc Online FAMOS should never appear on the target side of the trigger
machine.

Online-Trigger

imc Online FAMOS with Control Commands! -« enables targeted actions in response to particular
states of the trigger: OnTri gger St art, OnTri gger Measur e, OnTr i gger End.

0 Note

This only applies to triggers having a Start action: start.

The following applies to a trigger's control commands:

¢ When the trigger releases, the content of the control command onTri gger St art is performed
once.

o Aslong as the trigger is released, the content of the control command onTri gger Measur e IS
performed continuously.

¢ When the triggering is finished, the content of the control command onTr i gger End is performed
once.

If channels having different measurement durations are assigned to the same trigger, the triggering is
completed at the end of the longest measurement.

o Itis generally to be recommended that all of a trigger's physical channels are set with the same
measurement duration.

5.6.5.4 Display before trigger events

Triggered channels are not displayed in a curve window before the trigger has been released. The data
runs through the device as soon as the measurement has been started, but they can't be seen. If the
sensor is disconnected or defective, it is not obvious why the trigger does not release.

For that reason we have the monitor channels. Those channels are sampled from the active channels.
They can't be sampled faster than their original channels. But it is possible to define different or no
trigger conditions to those monitor channels. So these channels can be seen before the original channels
have been triggered.

There are no monitor channels for most field-bus channels. But they can be created with a trick| a7 (CAN
Monitor Channels from CAN Assistant).

5.6.5.5 The measurement process

With imc STUDIO, a measurement begins when the Start-button is pressed (or when the device is
activated, if it is in Autostart mode). Next, all triggers are armed. Untriggered channels which are
assigned to the 1-Trigger, Trigger 48, immediately start recording data. imc STUDIO concludes
measurement by itself once all component measurements specified have been performed. The
measurement is over once no trigger has any outstanding repetitions to perform and all partial
measurements are finished.

By clicking on the Stop-button, you can conclude a measurement before the appointed time.
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All measured data recorded and saved to the hard drive are located in a common folder. This is where all
data are found which belong to the same measurement. For a new measurement, a new folder is
created.

5.6.5.6 Examples

5.6.5.6.1 Background Measurements
Two measurement tasks are to be performed in parallel by the same device. For instance, if you wished
to record each activation and each braking procedure of some equipment, at high resolution. Between
the recording of such measurements, there are often long pauses. Conversely, there are some signals
which must continually be measured without any pause or gap in the data, e.g. temperatures and an
engines RPMs.

This situation is referred to as a triggered measurement in the foreground at a high sampling rate and an
untriggered background measurement at a low sampling rate.

Set the foreground measurement channel’s trigger settings in the plug-in Setup on the page Trigger
accordingly.

Also set Amount to Unlimited.

Devices E Analog channels E Digital channels E Yariables E Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, pretrigger

Temp_01  Positive slope 25 #C Combination  OR Temp_01 Beqin action: start; End acki. ..

Trigger_01 Murmber of ... hannel_00Z  Beqgin action: start; End acti...
+ IRepetitiDns Unlirnited | +

Trigger settings for the measurement in the foreground

In the plug-in Setup, on the page: Analog/Digital channels, set the measurement duration of the
background measurement channels to Undefined. In this case, you must end measurement manually
using the Stop-button.

With these settings, it is possible for the trigger to release an infinite amount of times in succession
during a measurement. After each concluded measurement, the trigger rearms automatically.

The measurement itself last until the background measurement is stopped by the Stop-button.
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5.6.5.6.2 Event-Controlled Digital Outputs

A digital output is to be set to 1 for the duration that a signal is within a specified tolerance band.
Set the channel's trigger event in the plug-in Setup on the page: Triggers accordingly:

Devices E Analog channels E Digital channels @ Yariahbles E Triggers

Trigaer name Sources and Events Properties
éTemp_Ell EInside of range 25 #C 30 #C *-\ Combination Passive
£ | Trigger_01 :
Ewent tyvpe Range - 1
Ewvent Inside of range | ~ Combination Passive
Trigger_0z2 Murmber of events
Repetitions 1
Event upper limit |30 =C
Event lower limit |25 #C
Event dwell time (0=
4 T 4

Settings for the event
The event is defined to occur while the signal is within the specified range of 25 °C to 30 °C.
Next, the trigger is set.

Devices E Analog channels E Digital channels @ Yariahles E Triggers

Trigger ... | Sources and Events Properties Targets, begin actions, end actions, pretrigger
Temp_01  Inside of range 25 °C ... Combination  OR DOUTO0Z_B... Beqgin ackion: Begin=1; End...
Trigger_01 Mumber aof ...
+ Repetitions 1 +

Trigger settings for a bit output
Select as the source the channel from which the event is derived (here: Temp_01).

Select as the target the desired digital output which you wish to set (here: DOUT002_Bit01). Set as the
Begin action: Begin=1 and as the End action: End=0.

If the signal of the channel Temp_01 is within the boundaries set while the measurement is running, the
digital ouptu bit's value is high.

5.6.6 TEDS - Sensors

On the Setup page TEDS, you can use sensor information from TEDS to configure channels, and you can
write such information to the TEDS.

0 Note: The page is not available

By default, this page is not displayed. To display it, please follow the instructions in the chapter:
Additional Pages| 2.
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o Note on the views: Compact and Standard

Some functions (e.g. reading and discarding) are also available on the Setup page "Analog channels". In
the dialog: "Channel definition".

The following descriptions always have the page "TEDS" as the point of departure.

TEDS

Channel narme - = Conneckar | Sensor informakion | ]
¥ EHalfBridgeTuningFork_T_123374.,., § [01] INOL imc: Tuning Fork with strain gauge: 05/062801TFSTOL
Channel_00z [01] ImO2
N Channel_003 [01] InD3
B Channel_004 [01] IrO4
N Channel_005 [01] IMOS
B Channel_00& [01] IMO&
N Channel_007 [01] IMO7
B Channel_00& [01] ImOE
Current password ] TEDS Format {ime-Format)
] change password
Mew password Read sensor information |
Confirm new password

This page is subdivided into two areas: the Channel table and a single Dialog. (For information on the
operation and configuration of these: Tabular Disglay@ and Dialogs@)

What are TEDS

The device software supports readout of sensor spec-sheet data from a sensor TEDS and the application
of this information in configuring channels.

The sensor TEDS are serial ROMs. They are connected to an amplifier channel via a digital signal line
(1-wire-PROM). Each sensor TEDS has a uniqgue ROM-ID (Sensor-ID, silicon serial number). A sensor TEDS
can also contain additional information on a sensor. Electrically erasable and re-writable sensor TEDS are
referred to as Sensor-EEPROMs.

0 Note

Some amplifiers support TC-TEDS (see the respective device manual for more information).

o Therefore the amplifier has to be equipped with a TC-TEDS-adapter. Instead of the standard
DSUB-plugs, SMMI-thermocouples for type-K can be connected.

¢ By using suitable SMMI-thermocouple plugs (TC-TEDS) sensor information for thermocouples can be
imported.
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imc SENSORS and the Sensors tool window
There are two ways to configure the sensor information:

¢ by means of the product imc SENSORS/ 1251
¢ using the imc STUDIO tool window Sensors (with limitations)
For more on this topic, see: The Sensors|:22 tool window.

* Reference

For a detailed description of the database itself, see the user's manual for imc SENSORS.

Below, the import of already recorded sensor data to imc STUDIO is described.

5.6.6.1 Read Sensor Information and Reset information

Read sensor information

Prerequisites:

e imc STUDIO must be connected with the device
o The amplifier and imc STUDIO must support the TEDS connected
Open the Setup page: TEDS.

Read sensor information

¢ Select the channel desired, to which the TEDS is connected (multi-selection is possible if a TEDS
is connected to each channel).

e From the list, select: Read sensor information
e Click on the button

The sensor information is read out and used to configure the channel. All changes resulting from
import and application of sensor info are indicated in the Sensors| 22 tool window.

0 Note: Saving imported sensor information

The sensor information once imported and linked to a channel are saved with the experiment. If the
experiment is later transferred (e.g. copied to another PC), this sensor information isn't lost!

Reset channel's sensor information

o Open the Setup page: TEDS.
o Select the channel desired (multi-selection is possible)
e From the list, select: Reset channel's sensor information
e Click on the button

The sensor information is deleted.

0 Note: The configuration remains intact

The channel configuration is not reset to its condition before importing. The current configuration
remains intact as long as the sensor did not set any parameters which were not possible without
sensor information. In that case, the default value is restored.
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5.6.6.2 Linking sensors with channels

Under Connected sensors in the tool window Sensors| 2] presents a detailed list of the selected sensor's
technical specs. However, these sensor data cannot be edited here!

5.6.6.3 List of sensor supported (TEDS/imc SENSORS)

Implemented sensor information (TEDS or imc SENSORS)

Accelerometer Based on the ICP principle: current-fed; voltage measured with AC coupling
Bridge Common bridge, bridge sensor, e.g. for force, no strain gauge

LVDT LVDT sensors, differential coils. Supplied with AC voltage.

Microphone Microphone with built-in amplifier

PT100 Pt100 and related, e.g. Pt1000

StrainGauge Strain-gauge bridge

Thermocouple Thermocouple

Voltage General voltage sensor

Amplifier Conditioner, amplifier with voltage output

Potentiometric Potentiometric sensor, operated in half-bridge configuration, for example

NOT supported sensor information (TEDS or imc SENSORS)

Encoder Incremental encoders

Digitalln Digital input of the measurement device, e.g. for querying a switch

ActorDigital Digital output of the measuring device, e.g. relay for switching / control

Current Sensors with amperage output, e.g. 0..20mA or 4..20mA

Resistance Resistor, usually current-fed and whose voltage drop is measured to derive the resistance,
which is often proportional to another physical quantity.

Thermistor Thermistor, resistance thermometer with non-linear characteristic curve

PiezoElectric Piezo-electric (acceleration/force/sound), requiring a charge amplifier

ActorVoltage Analog voltage output

ActorCurrent Analog current output

ActorPulse Pulse output, e.g. PWM (pulse width modulator)

5.6.6.4 Writing sensor information to the sensor
The sensor information linked to a channel can be written to the sensor TEDS connected to the channel.

0 Note

It is only possible to write to a sensor from within the page TEDS! This underlines the fact that only
sensor information can be written, in other words, such info which is displayed in the database

imc SENSORS. However, no changes to the channel properties made in imc STUDIO are written to a
sensor TEDS. This also goes for sensor information which can be edited by imc STUDIO. The only data
which can be written to the sensor, then, are whatever is displayed in the Sensors tool window, not
anything that is subsequently changed using imc STUDIO!

e Example: The input range was set to +5V using the sensor database or Sensor-TEDS. Later, the input
range was changed to +2V. This setting is not adopted in the Sensors tool window. The previously
imported value +5V remains intact in the sensor TEDS.
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Select the desired channel, whose channel settings are to be written to the TEDS (multi-selection is
possible if a TEDS is connected to each channel)

o Select from the list: Write sensor information

e Click on the button
If the sensor TEDS is password protected, the password must be entered.
Here, it is also possible to edit the password.

0 Notes on the password protection
¢ In 1-Wire technology, sensor-Eproms do not have any password protection of the hardware or write-
protection.

¢ Using the imc proprietary format (TEDS format (imc-Format)), all imc applications observe a software
password protection: This means that only upon entry of the correct password, writing information to
the TEDS can proceed. The password is a 32-bit integer.

5.6.7 Additional Pages

By default, only a selection of the available Setup pages is displayed. It is possible to have additional pre-
configured pages shown, or to create your own*.

Among others, the following pages are available:
o TEDS/z01]
e HiL + Application module | zos!

e ..
* The availability of this function depends on your particular product license. See the technical spec sheet
Displaying a page
To add a page to the user interface,

¢ open the context menu over a page-tab or over the empty space to the right of one.

¢ Click on the corresponding page entry in the list under Insert complete layout.
In consequence, the page is inserted to the right of the selected locations.

0 Note: Saving views

Changes to the view, such as: "Insert Setup page", must be saved with the view in order to be visible the
next time the program is started.

see the manual imc STUDIO (general) > chapter Views [ 80

5.6.7.1 HiL + Application module

imc HiL is a Hardware-in-the-Loop expansion for imc measurement systems, which is based on MATLAB /
Simulink (c).

* Reference

For a detailed description, see the imc HiL manual.
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5.7 Metadata and Additional Columns

In this chapter the usage of metadata and additional columns is described.

5.7.1 Metadata Assistant

Using the Metadata Assistant, you can save metadata from the Setup along with a saved measurement
or also save them directly to the channel file.

Ribbon View
Extra > Metadata Assistant all

Metadata Assistant

Choose the metadata to export upon measurement start and stop.

General

i [ | Documentation ] ]
[ ] Annotation after measurement ] ]
[ ] Annotation before measuremer ] ]
{1 [ Experiment [ ™
[ ] Expert View Apply | | Cancel

Metadata Assistant in the Standard view

In order to have the data on the measurement saved, select the desired Setup page in the column Setup
page for export. Additionally, you can have the pages displayed before the start of or after the end of the
measurement. To do this, check the box for the desired Setup page in the column Display beforehand /

Display afterwards.

Question: How and where are the metadata saved?

Answer: The metadata are saved as a *.csv-file. For this purpose, a folder Meta is created in the
experiment folder parallel to the measurements. In the respective measurement folder, a link to the
associated csv-file is created.

When exporting an experiment with the measured data included, the metadata are also included.

Question: Can metadata also be saved on the device?

Answer: Metadata saved along with the measurement are only saved on the PC. Metadata which
are saved in the channel file are also saved int he files which are stored on the device.
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0 Note: Measurement storage area

If you are using the user-defined measurement storage area in combination with metadata, please note
the FAQ in chapter Measurement storage areals:2).

Use of the metadata in the Setup

If you wish to display metadata in the Panel, which were saved along with the measurement, you can
get them using the placeholder MEASUREMENT.SQL | arl.

o Example: Querying "Comment (Start)", which was saved with the measurement

Activate one input channel of your measurement device and save it on the PC. Next, open the
Metadata Assistant and for Annotation before measurement, set the page to be exported and
displayed before starting the measurement.

Next, run a measurement. Upon its start, the page is displayed as a dialog. Enter a text in the box
Comment (Start) and exit the dialog using Close. Let the measurement run a few seconds and then
stop it.

Go to the Data Browser and select the saved measurement, so that it receives the measurement
number #1.

You can now query the saved comment as follows:

¢ In the Widget: Create a text box of the group Automotive, Industrial or Designer. Open the text
box's properties. Open the property Text and press CTRL+ Space to open the placeholder
selection. Select the placeholder MEASUREMENT. In the Assistant which then opens, make the
following settings:

Columns Condition

BlterationTime * mnd

Name Equals Measurement#l
Conditions parameter name (start}

m

Conditions parameter wvalue (=2tart
CreationTime

Date

E-mail address user

Environmental conditions (start)
Location

Hame

4 m b

SELECT 'Comment (start)}' FROM [Measurement] WHERE [Name] =

'"Measurement#1 " Ok |

Querying the "Comment (Start)" of the measurement having the symbolic measurement number#1
e In the Data Browser: Open the context menu in the Data Browser and select Add metadata-

columns. From the list, select Comment (Start). The column is now displayed in the Data Browser.
Its respective content is in the line for the measurement.
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Available Setup pages

By default, the Setup pages Documentation, Experiment, Annotation before measurement and
Annotation after measurement are available in the Metadata Assistant.

FAQ

Question: Can | make additional Setup pages available?
Answer: Yes (imc STUDIO Developer only).

Whether or not Setup pages can be displayed in the Assistant is controlled via a property of the
respective Setup page.

Open the Setup. In the tool window Layout Repository, select the desired Setup page and open
the properties (via the context menu or the key F4). Here you will find the property Metadata
template. Check the box and close the Properties window in order to make the Setup page
available in the Metadata Assistant.

If the tool window Layout Repository is not visible, you can have it shown by selecting the menu
item View > Tool windows or Extras > Tool windows.

Question: Can I modify the available Setup pages?
Answer: Yes (in imc STUDIO Professional and higher).

To do this, open the desired page in the Setup. If this page (e.g. Annotation before measurement)
is not present , you can add it to the other pages using Drag&Drop from the tool window Layout
Repository. If the tool window Layout Repository is not visible, you can have it shown by
selecting the menu item View > Tool windows or Extras > Tool windows.

Next, modify the page as desired. For information on this topic, see the section Operation [120],

When you are finished modifying the page, open the context menu over the title of the Setup
page and select Save as complete layout. To overwrite the existing page, confirm the suggested
name. Be aware that this change will affect the entire project. For imc STUDIO Developer only: If
you wish to use the page under a new name, enter the new name. In this case, after saving you
still need to set the property Metadata template (see previous FAQ). Subsequently, save the
view.

Now when you open the Metadata Assistant, the changed page is available. For technical
reasons, the page must always be modified first before it is selected in the Assistant. Otherwise
its old edition is used.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Metadata and Additional Columns 209

5.7.1.1 Expert View
To use the Expert View, check the selection box next to Expert View in the Assistant's lower region. Now
along with the tab General there will be three additional tabs for configuring your metadata.

Column selection

Here you can configure which individual metadata about the measurement to save.

The tab General offers the ability to save all information belonging to a Setup page along with the
measurement. On the page Column selection, you can refine this selection: All information (columns)
regarding the Setup pages is listed, which can be individually selected/deselected as needed. If you
require only some of the information, it is recommendable to first deselect the complete page and
subsequently to select only the individual, desired items of information.

Storage is accomplished int the same way previously described for the tab General, with the
difference, that only the selected items of information are saved and available.

Meta-data in Channels

On this tab, there are various data to select which you can save directly to the channel file. In
consequence, no separate csv-file is created. When there are multiple channels, these items of
information are saved in all files.

0 Note

Data can only be written to the file as long as it is open. This means that writing data after the end /
stop of the measurement is not possible.

If you wish to export the saved data from the channel file, you can do that as follows:

¢ Widgets: Using the placeholder <VARS['myChannel"].PROPS["myMetadata"]>, the metadata
which were saved in the channel file can be queried.

e imc FAMOS: Use the command Run imc FAMOS sequence | «1. Use the command
UserPropText? (for texts) or UserPropValue? (for numbers).

o Data Browser: The saved metadata can be added in the Data Browser as a column. To do this,
open the context menu in the Data Browser and select Add metadata column. In the list, select
the internal name of the desired metadata. The column will be displayed along with the
metadata in the respective channel's row. The columns of the Data Browser belong to the View.
To retain the setting for the next start of imc STUDIO, save the view using the menu View or
Extras before exiting.

Ribbon View
View > Save View (H) Complete
Extras > Save View (H) Standard, Compact

0 Note

Metadata saved along with the measurement (tab: General and Column selection) are saved in a
separate file. To access these metadata (Widget or Data Browser), the name from the user interface
(e.g. Comment (Start)) has to be used.

To query metadata which are saved in the channel file, you need the metadata's internal name. On
this topic, read the next FAQ box: How do | find out the internal name?
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FAQ

Question: How do | find out the metadata’s internal name?

Answer: Open a saved channel containing metadata in the free-floating curve window (double-
click on the channel in the Data Browser). Next, select the menu item Configuration > More
Channels. Jump to to the tab Channel info. Here you will find under the heading User-defined
properties the available saved metadata with their respective internal names.

o Example: Querying a channel's "Comment (Start)"

If you have set Comment (Start) to be saved to the channel file (selected the entry Comment (Start)
under Meta-data in Channels on the tab Other) an already at least one measurement was
performed with this configuration, you can query the saved comment in the following way:

e In the Widget: Create a text box of group Automotive, Industrial or Designer. Open the text box's
properties. In the property Text, enter the following (making all entries by means of the input
assistance may not be possible; in that case, complete the text manually.):

| O

This is a first @?L { Properties (=]
:
= 0| 4 Generl

[= Title Title
Wariable
wirite protected  OFf

4 Appearance
[ Font Microsoft Sans Serif ;
4

Behaviour
p AnnotationStart"]>{ v

<WLERE :"-’:':'.a:'.:'.e'__ilil’.él—ieas;;:err.e:‘.t#’_": .PRCPS ["AnnotationStart™] >

]

Thi= i= a first test. -

0K | [ Cancel |

Querying the "Comment (Start)" of the measurement having the symbolic measurement number#1

¢ Via imc FAMOS: Transfer the channel using the command Run imc FAMOS sequence | . Enter as
the imc FAMOS command commentStart = UserPropText?(Channel_001, "AnnotationStart™). The
variable commentStart can be returned back to imc STUDIO, for example, in order to continue
using it there. In order to always use the channel belonging to the measurement #1, in the transfer
dialog make the setting To imc FAMOS Source=Measurement#1.

e In the Data Browser: Open the context menu in the Data Browser and select Add metadata
columns. Select from the list AnnotationStart. The column will now be shown in the Data Browser.
The associated content appears in the row belonging to the channel.
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Configuration of the events

This tab is only visible it the current user possesses the access right Metadata Assistant:
Configuration of the events. In the default case (so when no changes to the assess rights have been
made), this function is only available for users belonging to the group imc Developers.

Here you can link additional commands| = to the starting/stopping of the devices.

5.7.2 Additional Columns
Creating/editing columns is only supported as of the product versions imc STUDIO PRO 36,

Additional columns contains controls for improving and adapting the operation and documentation of
your measurement results in a wide variety of ways.

Type Description
Combined column 2:%1 | Allows combination, operation and display of multiple parameters in a single column.
Metadata column! 2:5 | Allows display of any desired information and documents (also from third-party )

applications.
Parameter set Fixed parameter sets (combinations of settings) can be saved in a column and set with a
column 221 single click of a button.

Parameter set import | Pre-defined, comprehensive parameter set files (*.csv) can be loaded by means of the
column 225 drop-down list.

Additional columns are defined in two steps. First select the type of extra column and set certain basic
properties such as the title and designation. Then for the Combined column and the Parameter set
column, select the corresponding columns and for the Metadata column select the data type or data
source (file).

Creating the columns with the Collection editor

To create additional columns, open the context menu of the column headers and select Table options
> Table description "<Name>" > Edit additional columns.

E Cocumentation Devices E #nalog channels E Cigital chanmels E 53PS @ Nar

Mame & | Conneckor + | Status Current walue Measurer

E Sork Ascending inputs {Count=8)

El Sork Descending outputs (Count=4)

clear Sorting i: Analog inputs {Count=8)

W Anchored
I Best Fit

Table options Table description "Analog channels" * Edit additional columns

Create new Metadata Column, .

"Edit additional columns" in the context menu of the column headers
Here also: Context menu of the table header

This function is available on every Setup page (Documentation (here without table), Devices,
Channels, ...).
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The Collection Editor opens:

_iBx]
Additional columns: + i x Properties:
_ v Title Range and Coupli...

English Range and Coupli...
GErman Bereich und Kopp...
French
Italian
Spanish
Russian
Japanese
Korean
Chinese (Tra...
Chinese (Sim...
Cambined Pararn,.. {2 columns)
Write protected
Wisible: v
Mandakary Field
Pararneter Set Calumn - Insert Identifier Range_and_Cou...
Combined Calurmn %
Metadata Column a4 Cancel
—Parameter Set Column

Collection Editor (example)
e In the drop-down at left, select the type of the additional column.
e Click on Insert and the column is adopted into the list.
e In the Properties window, set the column's appearance / functionality.
For a detailed example, see the chapter Combined column| sl or Parameter set column! 2z,

Sorting/deleting columns and parameters in the Collection Editor

To sort entries, use the "Up/Down"-arrow icons ( @/ ¥ ). To delete entries, use the "X" icon ( F 4

).

Collection Editor {Combined Column “I-C-F*})

Combined Parameters; &+ | i x

‘Colurnn "Input range”
Colurmn "Coupling”
Colurnn "Filker bype”

Collection Editor (example shows sorting)
List of parameters of a combined column

For a detailed example, see the chapter Combined column| 23,
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Common properties

Some properties are shared by all Additional columns:

Properties Description
The column title as it appears in the table. The title can be set separately for selected
languages. Depending on the language setting, the corresponding title is displayed. If
Title the title is empty, the English version is used.

Special characters and spaces may be used. A comma in a column name should be
avoided.

Write-protected

The column content cannot be edited in the column. The default value entered with
the definition is used.

If you select this option, the column is defined but not visible. This makes sense for

Visible instance when you pre-define different columns and later display / select them
individually.
This identifier is used within the program to uniquely distinguish the column. By
dentifier default, the title is used for it. If this identifier is already assigned, a distinguishing

suffix is automatically appended ("_1"," 2", ...).
Special characters (except

) and spaces may not be used.

0 Saving the columns

The Additional column's configuration is saved in the respective table description. The table
descriptions are saved along with the project. This means that any additional columns defined are
available for all of the project’s experiments.

5.7.2.1 Combined Column

The Combined column joins multiple parameters in one column.

This can make sense, for instance when a measurement is often performed and a certain set of

parameters must be set before every measurement. You can then set the parameters in this column and

no longer need to open a series of various columns/index cards.

Marne | Skakus I-Z-F Zonneckar =
v Channel type: Analog inputs (Count=8)
hannel_001 Active L£5 Y] DC; AGF 2 [01] 01
Channel_00z Passive ?
Input range |[£5 Y x
Channel_003 Passive 3
Channel_004 Passive Coupling bC bl !
Channel_005 Passive Filter tvpe |F'.P.F *| &
Channel_00& Passive AAF 3
Channel_007 Passive . L'?'W pass 7
High pass
Channel_005 Passive £1000 """} Fgand pass s
»* Channel type: Analog outputs (Count=4) withouk

Combined column
Example of column; I-C-F
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Configuring

In order to configure the parameters, click on them in the table cell (it is also possible to select multiple
cells at once; see the chapter Tabular Display > Selection @). The controls for the parameters are
displayed and at the edge you see the wrench icon ([%]):

Marne

v Channel type: Analog inputs (Count=8)

b Channel_0D01
k Channel_00z
b Channel_003
Channel_004
Channel_005
Channel_00&
Channel_007
Channel_00&

| Skakus I-Z-F Conneckar -~

Ackive £5 Y, DZ; AAF [01] IMO1
Ackive +5 Y, DZ; ALF [01] IMOZ
Ackive £5 Y, DZ; AAF [01] IMO3
Ackive E(:I:S Wy D AAF) '\é[lill] IMND4
Passive . ]
— Input range  |£5 ¥ >

Passive Coupling |_DC '{g
Passive Filker kype BAF -

»* Channel type: Analog outputs (Count=4)

Combined column with multiple selected cells
Example of column; I-C-F

If you change the coupling in the image above from "DC" to "Half bridge", for instance, the change
applies to all selected cells. If the cells all had different couplings before opening the combined column,
then the inequality symbol ([#]) is shown in the box for the coupling.

To close the combined column, click again on the wrench icon ([&])

Properties

For shared properties,

see: Additional Columns| z:sl.

Type

Description

Combined Parameters

List of the parameters which are to be set by means of the column.

Value display

Display format in the cell. The values belonging to the combined columns are always
listed in sequence in a row. By means of the following options, the format can be
modified.

o Default: Displays only the value of the combined columns
e.g. Channel_001; Active

o SimpleFormat: Selected parameters can be shown/hidden.
Separators or additional texts can be freely defined.

e DependentFormat: Selected parameters can be shown/hidden according to the
status of one parameter.
Separators or additional texts can be freely defined.

o ShortCaption: Displays the short form of the parameter name before each value
e.g. Name: Channel_001; Status: Active

o LongCaption: Displays the long form of the parameter name before each value
e.g. Channel name: Channel_001; Channel status: Active
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Type

Description

Hide disabled columns
from caption

In the cell, the space for deactivated columns is omitted. For instance, in a column with
the parameters: Filter type + Filter cut-off frequency 1 + Filter cut-off frequency 2

and parameter values: Low pass, 20 kHz
with Hide on: Low pass; 20 kHz
with Hide off; Low pass; 20 kHz;
or for the parameter value: AAF
with Hide on: AAF
with Hide off: AAF; ;

Display format

By means of the display format, you can set which parameters are visible in the cell.
Example with four parameters:
0: Filter type
1: Filter characteristic
2: Filter cut-off frequency 1
3: Filter cut-off frequency 2
Display format: {0} - {2} - {3}
Result: e.g. Band pass - 10 Hz - 1 kHz
You can also use other texts and separators:
Display format: Filter: {0} > {2} > {3}
Result: e.g. Filter: Band pass > 10 Hz > 1 kHz
Only usable with the value display type: SimpleFormat.

Display format
parameter

and

Variable display
format

A variable display format is defined in accordance with a parameter's value.

Example: Column: Sampling & Filtering. Here, the measurement duration is only
displayed if it is not set to Undefined.

The column has seven parameters.
0: Sampling rate

1: Duration
2: Filter characteristic
3: Filter type
4: ...
Display format parameter: Duration
Variable display format Properties
ParameterValue: 0
0: {0} - {3}" . _
PrintoutFormat: {0} - {3}
ParameterValue:
{0y - {3 -{1)"

PrintoutFormat: {0} - {3} - {1}

Parameter = 0 (Duration = Undefined)

Show the Oth and 3rd value with separator "-": e.g. 100 Hz - Low pass
Parameter = 10 s (Duration =10 s)

Show the Oth and 3rd value with separator "-": e.g. 100 Hz - Low pass - 10 s
In this way, other display formats can also be defined.
Only usable with the value display: DependentFormat.
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Type Description
Embedded The parameters can be edited directly in the cell, instead of in the separate window. An
example is presented on the page: Triggers, the combined column: Properties.

For this function, it is necessary to alter the row height in order to make all parameters
visible (only available as of imc STUDIO Developer).

Disable if this column | If the selected column is empty (e.g. an empty metadata-column), it is not possible to
is empty view or edit the parameters belonging to the combined column. In order to delete the
view, click on the <Backspace> key.

Example of a Combined column

Start the Collection editor as explained in the previous chapter Additional columns| 1.

Collection Editor ~ |D|E|

gdditional columns: + (|4 x Propetties:

Cambined Column "I-C-F* T e I-C-F 2

Combined Param,.. ({0 columns) 3 ---

Write protected
Yisible v
Yalue display Default
Hide disabled cal...
¥ Display Formak
Display Format p...
Emnbedded
Yariable display £,
Disable if this cal...

Combined Column hd Insert 1 Identifier ICF

K Cancel

Creating a combined column
(example)

1) In the drop-down list, select the entry Combined Column and click on Insert. This creates a
nameless (title) combined column.

2) Enter the desired title in the input box Title, e.g. "I-C-F" and hit the <Enter>-key (see image above).
This entry is automatically used as a unique Identifier. Note that special characters (except "_") and
spaces can not be used as identifiers. Remove all "-" in this example.

Adding parameters (columns)

3) Click in the row Combined Parameters in the Properties window and click on the button with the
three dots ([-=]).
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This opens an additional window belonging to the Collection editor. Here you set which
columns/parameters are to be combined.

Collection Editor {Combined Column “I -0l x|

ombined Parameters: ¥ i * Properties;

Insert 4 |
Column selection

Indicated strain

mut range E

Isolated thermo couple

Last valid shunt calibration value
Manufacturer

Mairnurn

Measurement mode

-, 1x

|

(8]4

Collection editor, second window, adding column "Input range"
4) Click on Insert: An additional window with a list of all available parameters opens.
5) Select from the list the desired parameter(s) (for this example: Input range, Coupling and Filter
type).
Sort

To sort entries, use the "Up/Down"-arrow icons (| & / ¥ ).

Sort the order of "Input range", "Coupling”, "Filter type", as shown below:

Collection Editor {Combined Column “I-C-F*})

Combined Parameters; &+ | i x

‘Colurnn "Input range”
Colurmn "Coupling”
Colurnn "Filker bype”

List of the combined parameters
(after sorting)
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Close the second window by clicking OK. You ten see the first window with the configured column "I-
C-F" and the note indicating that "(3 columns)" have been combined:

Collection Editor ~ |D|E|

gdditional columns: + (|4 x Propetties:
Combined Column "-C-F* e I-C-F

Combined Param, .. {3 columns)

Write protected
Yisible v
Yalue display Default
Hide disabled cal...
¥ Display Formak
Display Format p...
Emnbedded
Yariable display £,
Disable if this cal...

Combined Column hd Insert Identifier ICF

K Cancel

Collection editor, first window, combined column "I-C-F" (3 columns)

Close the window by clicking OK. You now have a new column in the channel list, which shows the
three parameters together and with the help of which you can configure them together.
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5.7.2.2 Metadata Column
In a Metadata column, you can display any desired information or documents. They can be pictures (e.g.
a picture of how to place the test object into the test rig), or a display of the date and time, or descriptive
texts, or anything similar.

The metadata can be entered/edited at any time, for instance, even after a measurement. The natural
use of metadata is for test/inspection documentation. The metadata content is saved along with the
experiment, except for the types "Picture™ and "Document”. For these types, you can choose whether
the file contents are saved with the experiment or only as a link.

Selected * | Device name Test Bench | Device specification Zonneckio
7 T_t26678_C5 70081 B 2126678 i © Series disconnec
T_12e679_C5_F005_1 Picture is skared in the experiment.

T_126680_C5_7005_1

Remove

Example of a metadata column

Metadata types

The following types are available:

Type Description

Single-line text Shows a single-line text in the column. To enter the text, click on the column.

Multiline text Shows a multi-line text in the column. To read or edit the complete text, click on the
cell.

Picture Shows a picture (graphic) from a file. In the cell, the picture is minimized as a Preview

or the associated icon is displayed as a Placeholder. In order to see the picture in full
scale, click on the cell (see picture above)

Document Shows a document of any desired type. In the cell, the associated icon is displayed as a
Placeholder. Some document types, such as PDF and some graphics, can be viewed
directly when you click in the cell.

In order to open the document with the associated default program, click on the
button: Open.

Text from list Shows a selected text from a list of texts. To select a different text from the list, click on
the cell. You create the list when making the column definitions (Property: "Text list").
Date Shows a control having Date format. To enter the date, click on the cell. Click on the

wrench icon ([%]) to select a date.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



220 Setup - Device Configuration

Type Description

Time Shows a control having Time format (Hour:Minute:Second). To enter the time, click on
the cell.

Logical value Shows a logical value in the form of a checkbox ([+]/[]). This lets you symbolize any
binary state "true/false" ("on/off", "Error/OK"). To change the state, click on the
checkbox.

Directory Shows a link to a directory. Click on the wrench icon ([%]) in order to start the folder
selection dialog.

Properties

For shared properties, see: Additional Columns|2s3.

Type Description

Text list List of the texts available for selection. To edit the list, click on the button with the
three dots ([-=]).
Only usable for the type: Text from list.

Show placeholder If on: instead of the preview, the icon corresponding to the file type is displayed.

If off: a preview of the content is displayed

e Type Picture: minimizes the picture

o Type Multiline text: the first row

Only usable for the types: Picture, Multiline text and Document (here, always on).
Storage type Determines how the external file is integrated/linked.

¢ In the experiment: The file is incorporated into the experiment. The column thus has
no link to the original file. If the original file is altered, the change is ignored. This
ensures, however, that the original file is always visible in the experiment.

o Link: Only the link to the file is saved in the column. Please ensure that the file is
retained.

e Link + in experiment: The file is incorporated in the Experiment-file and the link
exists in addition. As long as the file exists, it can be opened via the link. As soon as
the file is no longer present, the incorporated file is used.

If the file is saved in the experiment, the Experiment-file is correspondingly larger. If
possible, the link should be used for large files.

Only usable for the types: Picture and Document.
Default value Value which is displayed before any value has been entered.
Only usable for the types: Single-line text.
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Type Description

Entry format Input format for a numerical input.
¢ 0: Mandatory
o #: Optional

o Decimal separator: decimal period "." (please don't use decimal comma ",")

When the entry format is empty, any arbitrary text can be entered. If the entry format
is used, the only possible entry is al number conforming to the specified format.

Only usable for the type: Single-line text.
Example: 000.0##

001.2

123.4

123456.789
Example: 0.00

1.23

123.45

0.12

Mandatory field Mandatory if the Setup page is embedded in a dialog. The dialog can only be closed
once the entry has been made.

In the following dialogs, mandatory field are evaluated:

e Command: "Setup page as dialog"

e Command: "Panel page as dialog"

e The "Metadata Assistant's" dialog

An example is provided with the description of the command: Show Panel page as a

Show most recently | When active, a list of the most recently entered values can be opened in the column.
use values Each entry in the list can be selected and used.

Only usable for the type: Single-line text.
Most recently use For viewing and editing the list of most recently used values.

values

5.7.2.3 Parameter Set Column

The Parameter set column offers the ability to join multiple settings with permanently set values to a
parameter set. Then, if the parameter sets are pre-defined, the end user must only select the parameter
set corresponding to the desired measurement. This saves the user the need to know the entire
measurement hardware and its complete settings options.

Creating a column

o Create a parameter set column (Title, Identifier).
¢ Set which columns (parameters) are joined together in the parameter set.
e This concludes the definition of the parameter set column.
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Creating/saving parameters

¢ Next, make the appropriate individual parameter settings.
¢ Then click in the Parameter set column and select "- New parameter set -".

Marme « | Artivate Skakus Save [device) Save (PC)

w Channel type: Analog inputs {Count=8}

Chanrnel_001 Active, without skorage Active

Channel_0oz Passive

Channel_003 Active, storage PC Ackive W
#  Channel_oo¢ - | Active v 7

Channel_00S ..ﬁ.ctive, without storage .F'assive

Channel_00& Active, storage PC Passive

- New parameter set -
Channel_oo7 Passive
Channel_0os Passive

Example: Parameter set column with the parameters: Channel status, Save (device) and Save (PC).
o Assign a name for the parameter set.
In the parameter, all column settings are saved which are associated with the parameter set column.

In the example above, if a new parameter set belonging to the selected column is created, the
following settings are saved:

e Channel status: Active
o Save (device): true
o Save (PC): true
For this column, an appropriate name can be assigned: e.g. Active, storage PC and device.

Selecting a parameter set

When you select a parameter set from the list, all columns adopt the settings saved which are
associated with the Parameter set column.

Mame « | Activate Skatus Save [device) Save (PiC)

w Channel type: Analog inputs {Count=8)

Channel_001 Active, without skorage Active

Channel_0oz Passive

Channel_003 Active, storage PC Active ¥

Channel_0o4 Active, storage PC and device  Ackive W W
i Chanmel_005 * i Passive

Channel_0056 ..ﬁ.ctive, without storage .F'assive

active, storage PC

Active, storage PC and device
C|‘|E|I‘|I‘|E|_|:I|:IE - MWew parameter cgk - Passive

Chanrnel_0o7 Passive
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In the example, if the parameter set Active, storage PC and device is selected for Channel_005, the
following settings are adopted:

¢ Channel status: Active
o Save (device): true
o Save (PC): true

These settings are adopted because they were previously so defined (see: Creating/saving
parameters)

As long as no further columns are linked with the Parameter set column, all other parameters remain
unchanged.

Renaming/deleting a parameter set

To rename or delete a parameter set, open the selection list in a cell and then open the context menu
of the particular item.

Next, select Rename parameter set or Delete parameter set.

Properties

For shared properties, see: Additional columns| sl

Type Description
Combined Parameters| List of the parameters which can be set via the column.

Mandatory field Mandatory when the Setup page is embedded on a Panel page as a dialog. It is only
possible to close the dialog once the entry has been made.

An example is presented in the description of the command: Show Panel page as a
dialog] ==,

Example of a Parameter set column

Start the Collection editor as explained in the chapter Additional columns| 2l

Collection Editor -0l x|
gdditional columns: & (|4 * Propetties:

Parameter Set Column 'Fiter Parameter’ e Filter Set 2
Parameter Set Columnn "Activate — I

combined Calumn "-c-F" Combined Param,.. ({0 columns) 3 ---

Write protected

Wisible v
Mandatory field
Identifier Filter_Set
Parameter Set Column - Insert 1
(] 4 Cancel

Creating a parameter set column
(example)
1) In the drop-down list, select the entry Parameter Set and click on Insert. This creates a nameless
(title) parameter set column.
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2) Enter the desired title in the input box Title, e.g. "Filter Parameter" and hit the <Enter>-key (see
image above). This entry is automatically used as a unique Identifier. Note that special characters
(except"_") and spaces should not be used in identifiers. Delete all " " in this example. Instead you

canuse: " "

Adding parameters (columns)

3) Click in the row Combined Parameters in the Properties window and then on the button with the
three dots([=]).

This opens a further window belonging to the Collection editor. Here you set which
columns/parameters are to be combined.

Collection Editor {Parameter Set C _ O] =]

Combined Parameters: SN K Properties:

Inserk & |
Column selection

FFT segments number
EFiIter characteristic E
Filter cut-off Frequency 1
Filker cuk-aff Frequency 2

Filker kype
Flexcray Baudrate
Gauge Factor

- Ix

L

(]9

Collection editor, second window, adding column "Filter characteristic"
4) Click on Insert: An additional window with a list of all available parameters opens.
5) From the list, select the desired parameter(s) (in this example: Filter characteristic, Filter cut-off
frequency 1, Filter cut-off frequency 2 and Filter type).
Sort

To sort entries, use the "Up/Down"-arrow icons ( L VAR 4 ).

Sort the order of "Filter characteristic”, "Filter cut-off frequency 1", "Filter cut-off frequency 2", "Filter
type", as shown below:

Collection Editor {Parameter Set Column “Filter Parameter™

Combined Parameters; | &+ | i xl

‘Columin "Filker charackeriskic"
Colurmn "Filker bype”

Colurnn "Filker cuk-off frequency 1"
Colurnn "Filker cuk-off frequency 2"

List of the combined parameters
(after sorting)
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0 Why the sorting is important

The sorting determines the order in which the parameters are set.

For instance, the column: Filter cut-off frequency 2 can only be assigned a value if the column is
"active". In other words, if the column is required for the filter type used, as is the case with
Bandpass, for example.

In consequence, it is necessary to set the parameter values in the order which their respective
dependencies requires. The filter type must be set before the cut-off frequency.

Close the second window by clicking OK. You ten see the first window with the configured column
"Filter Parameter" and the note indicating that "(4 columns)" have been combined:

Collection Editor =10 x|

Additional columns: + 4 x Propetties:

Parameter Set Column ‘Fiter Parameter” — qpe Filter Set
Parameter Set Column “Activate bined : i
combined Column "T-C-F Combined Param. .. ({4 columns}

Write protected
Yisible +
Mandatory field
Identifier Filter_5Set

Parameter Set Column b In=ert

K Cancel

Collection editor, first window, parameter set column "Filter Parameter" (4 columns)

Close the window by clicking OK. You now have a new column in the channel list, by means of which
you can save and load the parameters of the four columns.

5.7.2.4 Parameter Set Import Column

By using the "Parameter Set Import Column®, it is possible to quickly load a variety of settings. Selecting
particular entries automatically selects the associated saved parameter set (*.csv).

Operation technique, and distinction from the Parameter Set Column:

The Parameter Set Column/ 221l is bound to its associated columns. By contrast, the Parameter Set Import
Column operates like the command: Parameter set import| . A parameter set is imported and all
settings belonging to it are made.

Parameters which are not in the file retain their values.
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Example of a Parameter Set Import Column

At a certain test station, two engine types are routinely tested. For each type, there are 3 test
procedures, having varying designations (metadata) and channel settings.

For each of these six "measurement states”, one parameter set (*.csv) is generated. The following is a

sample file:
Company name Test object number | Test part number Test station photo | Hint
My company X1 X1 123 N\Picturel.png speed test 1
Channel name Save (PC) Sampling time Duration
Channel_001 True 1ms 40s

These files are saved in folders as follows:
Engi ne types

+---X1

speed test 1.csv

|
+---speed test 1.data
\---DevSetup

Pi cturel. png
speed test 2.csv
+---speed test 2.data
\---DevSetup

Pi ct ure2. png

| ow. csv

—
'

--low data
\---DevSetup
Pi ct ure3. png

speed test 3.csv
speed test 5.csv

| ow 3. csv

R ——
'

--low 3. data
\ ---DevSetup
Pi cture4. png

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Metadata and Additional Columns 227

The Engine Types X1 and X2 are folders in which the csv-files are located. Along with the csv-file, there
can be a folder of the same name with the extension "*.data" containing additional files. These files
can be used as linked metadata (e.g. pictures).

On the Setup-page, two columns are set up to conform to this folder structure.

¢ First column: First folder level: In this example, the engine type can be selected here (folder
name: "X1" or "X2")

o Last column: File level: In this example, the test procedure can be selected here (name of the
existing csv-files)

Engine kvpe %1
Test run ‘speed test 1 -
L

speed test 1
speed test Z

If an entry is selected in the first column, the content of the second column adapts according to what
csv-files are present.

If an entry in the second column is selected, the csv-file is imported.

Properties

For shared properties, see: Additional Columns| 23!,

Type Description
ImportRoot Path to the first folder level
Column captions Optional list: Designations of the column titles

¢ No specification: columns have the default name: Parameter Set Level 1,2,3,...

o Specification provided: Columns are assigned the pre-defined name. See example:
Engine type and Test run

To edit the list, click on the button with the three dots ([=] ).

0 Note

e Multiple subfolders are also possible. For each additional subfolder, a separate column is created.
However, a csv-file is imported only to the lowest level.

o Parameter Set Import uses for Mapping: Import mapping by name. When channel parameters are
imported, the names of the channels must match the names in the csv-file.

o Parameter Set Import performs importation across Table Descriptions. This means that the csv-file
can contain parameters for a variety of different Setup pages. In this example, there are parameters
for the pages:

e Documentation (table description: Experiment)
¢ Analog channels (table description: Analog Channels, Digital Channels and Channels, ...)
e The column type is only present on the Setup pages: Documentation or Experiment.
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5.7.3 Table description and complete layout

The Table description contains a variety of columns. Based on these columns, the individual Setup pages
are created. To do this, the desired columns belonging to one or more table descriptions are selected and
ordered. The new page created can be saved as a Complete layout (as of imc STUDIO Professional) and
thus made available e.g. for the metadata export.

In the Complete Layout, only the information regarding the visual appearance is saved:
¢ which columns are displayed, and
¢ how and where they are displayed.

The columns’ values are linked to the Table description. This ensures that the values in all Setup pages
are updated simultaneously.

& Example

The column Channel name is used both on the page Analog channels and on the page Channel balance.
Now, if you change the channel name on one of these pages, it is automatically updated on the other
page, since it affects the same column which simply appears on two different pages.

Table description

Experiment

Columns’

current values
All Columns

+  Parameterset column
+  Metadata column

v v v

Complete layout Complete layout Complete layout
Decumentation Annotation before megsurement Annotation after measurement
Selected columns selected columns Selected columns

{what + how) {what + how) {what + how)

Table description and complete layout
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5.8 Information and Tips
5.8.1 Incremental Encoders

The four incremental encoder channels are for measuring time or frequency-based signals. In contrast to
the analog channels as well as to the digital inputs, the channels are not sampled at a selected, fixed rate,
but instead time intervals between slopes (transitions) or number of pulses of the digital signal are
measured.

The counters used (set individually for each of the 4 channels) achieve time resolutions of up to 31 ns

(32 MHz); which is far beyond the abilities of sampling procedures (under comparable conditions). The
sampling rate which the user must set is actually the rate at which the system evaluates the results of the
digital counter or the values of the quantities derived from the counters.

5.8.1.1 Signals and Conditioning
5.8.1.1.1 Mode

The various modes comprise the following measurement types:

Event-counting Time Combined measurements
e events e time o frequency

¢ distance(differential) e pulse time e speed

¢ angle (differential) e RPM

e angle (sum)
e angle (abs 0-360°)
o distance (sum)

Event-Counting

The following variables are derived from Event counting:
o events|zl
o distance(differential) 2]
e angle (differential)[2ss)
o distance (abs.)! !
e angle (abs.)! 2!

The amount of events occurring within one sampling interval is counted. The event counter counts
the sensor pulses within the sampling interval. An event is a positive edge in the measurement signal
which exceeds a user-determined threshold value.

n=5 n=7
F 1 &

¥

¥
F
¥
&

T, T, T3 time
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Time Measurements

Exclusive measurement of time is performed as:
o time/zs) (of two successive signal edges)
e pulse time | »ss! (time from the beginning of one sampling interval until the next signal edge)

Any other pulses occurring within the sampling interval are not evaluated for these measurement

types.
ty t
- b 41, - 4 . .
tp ty ot
1 2 3 4 5 1 2 3 4 5 B 7 1 2
F 3 F 3 F 3 F 3 & F 3 F 3 F 9 F 3 F 3 F Y & F 3 F 3
T, T T, o T, time
time
31
el =n - n= -
t1 t.} ts
1 2 3 4 5 1 2 3 4 5 B 7 1 2
F 3 F 3 F 3 F 3 & F 3 F 3 F 9 F 3 F 3 F Y & F 3 F 3
T, T T, o T, time
pulse time

Combination Mode

Determining a frequency and the derivative quantities RPM and velocity is based on the combination
of event counting and time measurement. In other words, during a sampling interval, the number of
events occurring as well as the time interval between the first and last event are measured:

e frequency! 2
e speed|zs]

o RPM| a0
n=56 tmean=t/n n=7 tmean=t/n
" F 3 t " F 3 t F 3
5 1 2 3 4 5 1 2 3 4 5 6 7 1 2
F A & A & F 1 A & & A & A & A &

¥
F
¥
F
¥
F

T, T, T3 time

The frequency is determined as the number of events counted divided by the time between the first
and the last "complete" event in the interval. An event is complete when a positive edge is succeeded
by a subsequent positive edge.
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The frequencies must lie within the range 30 m Hz < f <450 kHz. If the maximum frequency is
exceeded during a measurement, the system returns the input range end value instead of the true
measured values.

The derivative quantities displacement and angle measurement have the following settings:
e Choice of one-signal and two-signal encoder zs:|
o Start of measurement with or without "Zero impulse™ | 2s
o Number of pulses (per unit)

The frequency resolution of the measurement results depends on the input range selected.

Input ranges and the corresponding frequency resolutions
Index Input range Frequency resolution Index Input range Frequency
resolution
1 450 kHz 15,2588 Hz 8 3 kHz 119,2 mHz
2 200 kHz 7,6294 Hz 9 1,5 kHz 59,6 mHz
3 100 kHz 3,8417 Hz 10 750 Hz 29,8 mHz
4 50 kHz 1,907 Hz 11 450 Hz 14,9 mHz
5 25 kHz 0,9537 Hz 12 200 Hz 7,45 mHz
6 12,5 kHz 0,4768 Hz 13 100 Hz 3,73 mHz
7 7 kHz 0,2384 Hz 14 50 Hz 1,86 mHz

The scaling on the CAN bus is obtained by this formula:

Resolution = Clock / 220*1
i= index in the table above
Clock = 32.000.000 Hz
The formula comes from the oscillator and the integer calculation performed.

The resolution is the frequency resolution you see in the CAN bus message.
From the resolution you calculate: True Range = 32767 * Resolution.

Watch out: with i=1 you get a range > 450 kHz. That exceeds the limits of the comparator. So you can
never go safely above 450 kHz!!

o Example
Let Nominal (rounded) range = 200 Hz, thus i=12
Resolution = 32000000 / 232 = 0.00745 Hz
True Range = 32767 * 0.00745 = 244.13 Hz

It will be OK to use true ranges instead of rounded ranges, if you figure out the range required for you
measurement task.
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The input ranges and resolutions for the RPM or velocity also depend on the number of encoder
pulses set. If the number of pulses is known, the RPM and velocity values can easily be computed
using the above table according to:

RPM:
Input range = ([Frequency input range in Hz] * 60 / [Encoder pulses per revolution]) in RPM
Resolution = ([Frequency resolution in Hz] * 60 / [Encoder pulses per revolution]) in RPM

Behavior in response to missing signal pulses

If a sequence of signal pulses is slowing down and then one sampling interval elapses without any
pulse, no calculation can be performed for that sampling interval. In that case, the system assumes
that the rotation speed is simply decreasing and an attenuating signal course is extrapolated. This
"estimated" measurement value is then closer to the true value than the value determined from the
preceding sampling interval. This technique has demonstrated its validity in practice.

0 Note

In extreme cases, the sensor does not return any more pulses, e.g. in case of a sudden outage. Then
the algorithm generates an attenuation curve, meaning values > 0, even if the measurement object
is actually no longer moving.

5.8.1.1.2 Measurement procedures
Differential measurement procedures

The quantities derived from event-counting, Events, Distance and Angle denoted by the annotation
(diff.) are "differential" measurements. The quantity measured is the respective change of
displacement or angle within the last sampling interval. (positive or, for dual track encoders, negative
also) or the newly occurred events (always positive).

If, for instance, the total displacement is desired, it must be calculated by integration of the
differential measurements using Online FAMOS functions.

Cumulative measurements

The quantities derived from event-counting, Distance and Angle appearing with the annotation (abs.)
are "cumulative” measurements. In cumulative measurement, the return value is the sum of all
displacement or angle changes, or of all event which occurred.

5.8.1.1.3 Scaling

A maximum value must be entered under Input range (max. frequency etc, depend on mode). This
Maximum determines the scaling factor of the computational processing and amounts to the range
which is represented by the available numerical format of 16bits. Depending on the measurement mode
(quantity to be measured), it is to be declared as an input range's unit or in terms of a corresponding
max. pulse rate.

In the interest of maximizing the measurement resolution it is recommended to set this value
accordingly.

The Scaling is a sensor specification which states the relation between the pulse rate of the sensor and
it's corresponding physical units (sensitivity). This is also the place to enter a conversion factor for the
sensor along with any physical quantity desired, for instance, to translate the revolutions of a flow gauge
to a corresponding volume.
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The table below summarizes the various measurement types' units; the bold, cursive letters denote the
(fixed) primary quantity, followed by its (editable) default physical unit:

Measurement quantity (Sensor-) scaling Range Maximum
Linear motion Pulse / m m m/s
Angle Pulse /U u U/ min
Velocity Pulse / m m/s m/s
RPM Pulse /U U/ min U/ min
Event Pulse / Pulse 1 Pulse Hz
Frequency Hz / Hz Hz Hz
Time s/s S S
Pulse time Hz/Code Hz Hz

5.8.1.1.4 Comparator conditioning

The incremental encoders' special properties make special demands for signal quality: the very high
resolution offered by the detector or counter means that even very short impulses can be captured and
evaluated, which sampling-based measurement methods (such as for the digital inputs of the DI16
module) would not (or almost never) be able to detect. Therefore, the digital signals must have clear
edges in order not to produce disturbed readings. Spurious impulses or contact bouncing can lead to
artifacts such as enormous peaks in RPM-signals etc..

Simple sensors working on the principles of induction or photoelectric relays often emit unconditioned
analog signals which must be evaluated according to a threshold condition. Aside from that, problems
can occur even with conditioned encoder signals (e.g. TTL-levels) due to long cables, bad reference
voltages, ground loops or interference. imc incremental encoder channels are able to counteract these
problems thanks to a special 3-stage conditioning unit.

First comes a high-impedance differential amplifier (+ 10 V range, 100 kQ) which enables reliable
acquisition from a sensor even over a long cable as well as effective suppression of common mode
interference and ground loops. Next, a (configurable) smoothing filter offers additional interference
suppression adapted to the measurement situation. Lastly, a comparator with adjustable threshold and
hysteresis serves as a digital detector. The (adjustable) hysteresis also serves to suppress interference.

“WREF

I

{analog) ' voOWHYST
V1M = WREF + WHYST/2 IM < %WREF - WHY ST/ 2

IMC

If the analog signal exceeds the threshold VREF + VHYST/2, the digital signal changes its state (: 0 -> 1)
and simultaneously reduces the threshold which the signal must fall below in order for the state to return
to 0 by the amount VHYST. Thus, the threshold for the next state transition from 1 to 0 is VREF —
VHYST/2. The size of the hysteresis represents the width of a range-band inside of which the signal can
fluctuate (due to signal noise and interference) without an impulse being recorded.
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Ranges:
e VREF (Threshold) = -10V .. +10V
e VHYST (Hysteresis) = +100 mV...+4V
e Low pass filter: None, 20 kHz, 2 kHz, 200 Hz

5.8.1.1.5 Single-signal/ Two-signal

The single signal counter returns a simple pulse sequence. This means that the pulse count and the time
between pulses can be determined, but not the rotation direction of the incremental counter.

A two signal encoder returns two pulse sequences with a 90° offset. Along with the pulse frequency, the
rotation direction can also be indicated as positive or negative. A measurement with two-signal counters
is selected in the combobox "Measurement mode" together with the desired operation type.

5.8.1.1.6 Zero pulse (index)

The zero pulse starts the encoder channels' counter mechanism. This means the measured values are
only recorded, if an event occurs at the index-channel. If measurement without a zero pulse is selected,
the measurement starts directly upon preparing the measurement.

0 Note

e The system only takes the zero pulse into account following preparing the measurement. Restarting
the measurement does not cause a reset.

o If the zero pulse fails to appear, the INC4 does not start measurement at all. In that case, the channels
only return zero.

¢ Depending on the particular CANSAS module, the index channel can pertain to multiple channels.
With the INC4, there is one index channel for all four channels; with the ENC6, there are two index
channels for a channel group having up to three channels.

5.8.1.2 Mode (events-counting)

Events

The event counter counts the sensor pulses which occur during a single time interval (differential
event counting). The interval corresponds to the sampling time set by the user. The maximum event
frequency is about 500 kHz.

An event is a positive edge in the measurement signal which exceeds the user-set threshold value.
The derivative quantities displacement and angle measurement have the following settings:

e Choice of one-signal and two-signal encoder| 24

e Start of measurement with or without "Zero impulse" | 234
o Number of pulses (per unit)
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Distance

Distance (differential)

Path traveled within one sampling interval. For this purpose, the number of pulses per meter must
be entered.

Distance (absolute)

Absolute distance. The differential distance measurement is converted to the absolute distance. By
taking the zero impulse (the counter with no zero impulse should not be selected) into account,
the absolute distance position is determined and indicated. Otherwise, the distance value is
assumed to be 0° when the measurement begins.

Angle

Angle (differential)

Angle traveled within one sampling interval. For this purpose, the number of pulses per revolution
must be entered. The absolute angle can be calculated in imc Online FAMOS or determined by the
mode Angle(abs).

Angle (absolute)

Absolute angle. The differential angle measurement is converted to the absolute angle. By taking
the zero impulse (the counter with no zero impulse should not be selected) into account, the
absolute angle position is determined and indicated. Otherwise, the angle value is assumed to be
0° when the measurement begins.

Angle (sum)

Cumulative angle. The differential angle measurement is converted to the cumulative angle. In the
process, any zero pulse is evaluated only one time. For this reason, angles which are > 360° are
possible.

5.8.1.3 Mode (Time measurement)

Time measurement

The time measurement mode allows the definition of edge conditions between which the time
interval is to be measured.

The following combinations are possible:

positive edge, > negative edge: (1> )
negative edge, > positive edge: |({ > 1)
positive edge, > positive edge: |(T> 1)
The combination negative edge, > negative edge: |(\ > /) is not allowed

To ensure a high time resolution for the measurement results, suitable scaling must be set for the
measurement. An input range (INC4) or Max. time (s) (ENC-6) specifies the maximum time interval
which can be measured between the selected starting and stopping edge. The time between the
signal edges may not be greater than the selected input range. If the maximum time interval is
exceeded during measurement, the system returns the input value range end instead of the true
measured value.
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Input range Time resolution Input range Time resolution

1ms 31,25 ns 250 ms 8 us

2ms 62,50 ns 500 ms 16 ps
4ms 125 ns ls 32 us

8 ms 250 ns 2s 64 ps

16 ms 500 ns 4s 128 ps

30 ms 1ps 8s 256 ps

60 ms 2 s 165 512 ps

120 ms 4 us 30s 1024 ms

Time resolution of INC4
The time resolution corresponds to the value of an LSB (Least Significant Bit).

During sampling intervals when no time measurement was possible (because either a starting or
stopping edge was missing), the last valid return value continues to be returned until a time
measurement is completed. If there is no valid return value, zero is returned. If more than one time
measurement is completed during a single sampling interval (due to multiple starting and stopping
edges), the last time measured is returned.

Output T, Output T, Output T, Output T, Output T,
& & * &
— » > - > time
T T, T ime

Above is illustrated a measured signal from which time readings are taken. Each reading starts at a
positive edge in the signal and is stopped at a negative edge. The "up" arrows indicate the times at
which the system returns a result. The returned values in this case are T1 —twice; T2 —twice; and T3.

Pulse Time

The point in time at which the edge is located within the sampling interval is determined. This
information is needed by some functions in imc Online FAMOS, e.g. for determining the course of the
RPMs from a pulse signal: OtrEncoderPulsesToRpm.

The measurement variable Pulse Time refers to phase-based data which is only relevant to special
applications (particularly order-tracking analysis). It is required for subsequent online calculations. It

represents the time between the last detected (asynchronous) pulse and the (synchronous) sampling
time at which the counter readings were sampled and evaluated. The unit associated with this

variable is called Code.
0 Note

The mode Pulse Time depends on the sampling rate. For all ENC-4 types, the entry is visible only if
the sampling rate is equal or smaller 1ms. For HRENC-4 the sampling rate must be equal or less

100ps.
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PWM

Pulse width modulation (PWM) is a type of modulation in which a technical variable (e.g. electrical
current) switches between two values. In the process, the duty cycle ratio is modulated at constant
frequency. PWM is also known as pulse duration modulation (PDM).

A good illustration of this modulation type would be a switch used to continually switch a heater on
and off. The higher the ratio of the on-time to the off-time, the higher the average heating power is.

Measurement of PWM can not be performed directly with the device software. However, if the
frequency is known, it is possible to perform it indirectly by time measurement with the following
settings:

The ratio is the Duration of HIGH (signal) level over the Period duration.

The Duration of HIGH (signal) level is obtained by means of a time measurement from positive to

negative (signal) edge.

The Period duration is the inverse of the frequency, which must be known.

PWM=t_ . /t *100% or t *f*100%

pulse” “Period duration pulse

Example:
f= 50Hz, Pulse duration = 10ms
Scaling: tpulse * £*100%/ s = 5000%/s

at 10ms: 0.01s*5000%/s= 50%
This can be entered directly via the scaling:

Channel definition @\ Encoder 1_"\ Filtering 1+ 1| 5ampling & Preprocessing Data transfer

Channel name PWM
Measurement mode | Time - Signal One signal -
| Encoder w/o zero impulse Scaling factor 5000 %%/s Start edge Positive slope -
Maximum 0.02s Stop edge Megative slope | =
Input range 10V Switching lewvel 1.5V Lnit %o
Hysteresis 0.5V Scaling offset 0%

Settings for PWM measurement in time mode

5.8.1.4 Mode (combined measurement)

Frequency

Frequency is determined by means of a combination measurement| 2w\, If the frequency was
previously multiplied or divided, this can be reflected in the scaling value. The frequency is always
unsigned, for which reason there is no two-signal encoder for it.

Speed

The sequence of pulses is converted to m/s by means of a combination measurement |220], Toward this
end, the number of pulses per meter must be entered.
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RPM

The sequence of pulses is converted to revolutions per minute by means of a combination
measurement zx!. Toward this end, the number of pulses per revolution must be entered.
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5.8.2 Parameter set

What is a parameter set?

A parameter set is a group of parameters which can be used for various purposes. For instance,
parameters may be settings for the device and channel configuration. They can also be metadata and
variables values.

o Example
Example: Channel configuration
Channel name Save (PC) Sampling time Duration
Channel_001 True 1ms 40s
Channel_002 True 100 ms 10s
Example: Metadata
Company name Test object number| Test part number | Test station photo | Hint
My company X1 X1 123 N\Picturel.png speed test 1
Example: Variable values
Name Category Value Typ
DisplayVar_01 DisplayVar 1 System.Single
DisplayVar_02 DisplayVar 10 System.Single
DisplayVar_03 DisplayVar 777 System.Single

The parameters can be exported to a file. This file is in most cases read- and writable using a text editor
or EXCEL (various data types are available: see Export formats). In this way, the parameters can be edited
and imported back at a later time. When editing , please observe the notes under: Editing the parameter
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What can a parameter set be used for?

Parameterizing the device- and channel configuration by means of the file's contents

There are various ways to import the file and to configure the measurement device by this means.
You can save multiple parameter sets and import a particular one before the start of each
measurement, depending on the requirements. Thus, the configuration of the measurement
device and of the channels can always be correctly adapted without needing to edit it manually
each time.

Initializing variable values by means of the file contents
Just as you can parameterize the device configuration, you can also initialize variable values. The
files contain values for the variables, which you can import at the desired time.

Saving the configuration in a file as documentation on the experiment

For purposes of documentation on the measured data or the experiment, you can save the
parameter sets of device/channel configurations, or current variable values. These are available for
view without the need to start imc STUDIO or even for it to be installed. An additional
documentation possibility is a report. Separate reports can be created with various configurations.

Metadata on the experiment or the measurement

You can save metadata on the experiment or measurement. Experiment metadata are displayed in
the project dialogs for the selected experiment, and measurement metadata in the Data Browser
for the measurement. You can perform filtering and sorting by them.

What contents may a parameter set have?

Texts and numbers

E.g. device and channel configuration (device hame, channel name, terminal, coupling, sampling
rate, ...), metadata (notes, E-mail address, date), texts and numeric variable values

Paths

E.g. metadata: information on the project documentation, pictures.

When a parameter set is created which contains pictures or document, these are saved in an extra
folder. The folder name corresponds to the filename with the extension: ".data". The path
information provides a relational reference to the file. Upon export, the paths are resolved and the
file can thus be imported.
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File formats

A variety of file formats is available. Each format has certain advantages and should be selected
according to the application.

Parameter set files (*.csv) and Horizontal Parameter set files (*.csv)
Tab-separated Text-file. Easily readable in EXCEL.

Parameter set files (*.txt)

Particularly suitable for metadata having only one line of text (e.g. for the Setup-page
Documentation). Easily readable with any text editing program

XML Files (*.xml)

Contains extended information on the import, so that the target table, the language and the data
pool are always correctly recognized.

Export parameter set via

Command: Export parameters

The command: "Export parameters” allows automated export of the parameters at desired times
and according to previously adjusted settings.

There are pre-made export-configurations available such as "Export all channels" (the values of the
active channels' variables) or "Export all channels and settings" (the values of the active channels'
variables, and channel settings of all analog channels). Or you can manually select which variable
values and settings to export.

Ribbon: Project > Import/Export > Export > Export parameter set

Corresponds to the command: "Export parameters”, with the limitations that there are no pre-
made configurations and that export is performed when you close the dialog.

Ribbon: Setup-configuration > Export Configuration

This function provides a variety of exporting options. For most of the selection options, only the
parameters (the content of the rows and columns) of the table on the currently open Setup page
are exported. The table is associated with a so-called table description 2201, In the table description
is where you set which parameters (e.g. Channel name, Channel status, ...) are present . Not all
parameters which would be possible are displayed in the table. For this reason, there are a variety
of export options, so that it is possible to export the visible, the selected, or even the invisible
parameters.
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Selection Description

All columns of tables | All parameters defined in the table description are exported.
on current page

Visible columns on All parameters displayed in the table are exported.
current page

Selected columns on | All parameters which are selected for all channels/variables are exported.
current page

Selected columns and | All parameters which are selected for only the selected channels/variables are
rows on current page | exported.

Balance settings The balance settings are exported, regardless of the Setup page selected.

Note: All necessary balance values are recorded in the file in xml-notation, even
if the export is not in xml format.

The balance values are associated with certain channel settings are only apply if
these settings are previously restored when importing. E.g., when changing the
measurement range, a new balancing procedure must be performed.

For this reason, you can, for example, export the balancing to the same file for each
measurement range.

Example: You perform balancing for Channel_001 with the measurement range
10 V and export the result to the file: Balance.en.csv. Next, you perform another
balancing for the 5 V measurement range and export the result also to the file
Balance.en.csv; the file has not been overwritten, but contains both balancing
values.

Note: Overwriting only happens if the measurement range is already present in
the export file.

Upon importing, the appropriate balancing settings are imported in accordance
with the measurement range set.

Choose columns A dialog for selecting the desired columns appears. In this dialog, select all
manually parameters which you wish to export.

All parameters selected are exported.

Import parameter set via

Command: Import parameters

The command: "Import parameters" allows automated import of the parameters at desired times
and according to previously adjusted settings. You can also select from which file to import which
variable's values and/or settings.

Ribbon: Project > Import/Export > Import > Import parameter set

Corresponds to the command: "Import parameters”, with the limitation that import is performed
when you close the dialog.

Ribbon: Setup-configuration > Import Configuration

Corresponds to the command: "Import parameter set"”, with the limitation that import is
performed when you close the dialog. Everything is imported, regardless of the Setup page
opened.

Parameter set import-column

With the "Parameter set import-column", you can quickly load a variety of settings. When entries
in the Setup-table are selected, the associated saved parameter set (*.csv) is loaded. See also
Supplemental columns| 211> Parameter set import-column | zzs!.
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0 Note: Importing variables

For importing variables' values, instead of the command: "Import parameter"”, the command "Import
variables" should be used. This command is specially designed for variable values.

Using the command: "Import parameter” can cause unintended alteration of the device control.

© Note: How the correct target is found

Parameter sets are saved in the form of tables. When importing previously saved parameter sets,
the following rules apply in normal cases:

e Target table: As the target table (table description), the table in which the most columns are found
is used. Note that the columns are found on the basis of their display names. It doesn't matter
whether the short or long display name is used for a column.

¢ Language: The file name will contain a language-indicator abbreviation in most cases. By means of
this, a parameter set can also be imported from a different language (as long as the source
language is installed). If the abbreviation is not present, the language with the most matching titles
is used as the source language.

¢ Device-/channel configuration or datapool (variable values): The datapool is recognized as the
target as soon as at least the columns "Name" and "value" are present in the parameter set table.

e Target row: The target rows of the parameters to be imported are found on the basis of the
names of the corresponding elements. (See Mapping for import and export@ﬁ)

e If only one row exists in a target table (e.g. experiment description), then one row is always
imported from the parameter set table.

If XML is selected as the file format, then additional parameters are included in the export, so that
the target table, the language and the datapool are always recognized correctly.
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Mapping for import and export

Mapping: Import

Here you can select the parameters according to which to import. At least one parameter must be
used for assignment purposes to ensure that the parameters are assigned to the correct channel.

Selection Description
Import mapping by For all parameters (all table descriptions), the settings are imported. The assignment is
name made on the according to the name.

This means: All parameters belonging to a source-row (from the parameter set) are
imported to a row in the target, if the parameter Name is identical in both the source
and the target.

Special case: If the parameter set contains the columns: Name and Channel name
with different names:

In this case, the column Name is still used for the assignment, but the column
Channel name for setting the new name! Then it is possible to adapt the name by
means of the name assignment. But this means that the parameter set can no
longer be used since the previous name then no longer exists.

By this method it would be possible, for example, to initialize the channel names.
Then assign the new names of the parameters using a second parameter set.

Import of channels
according to connector
and device serial
number

For all channels/variables (parameters of the table description: Channels), the settings
are imported. The assignment is made according to the connector designation and the
device serial number.

Note: When using multiple devices, this selection is preferable to "Import of
channels according to connector”, since each connector designation is unique
within a device.

Disadvantage: it is not possible to assign parameters to other devices this way. If
necessary, edit the parameters beforehand, in order to adapt the serial number to
the target device.

Import of channels
according to connector

For all channels/variables (parameters of the table description: Channels), the settings
are imported. The assignment is made according to the connector designation.

Note: When using multiple devices, the connector designation is not always unique;
the same one could appear in every device. Use this setting only when using only
one device.

Select a user-defined mapping. See Mapping - Modifications of the default
behavior| 246

Assignment: Export

Here you can select what is to be exported.

Selection

Description

Export all channels

All variables having the channel type: "analog inputs™ are exported.

Export all channels and
settings

All content of the table description: "analog channels" is exported and all variables
having the channel type: "analog inputs" are exported.

Select a user-defined mapping. See Mapping - Modifications of the default
behavior| 246
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Editing the parameter set

Editing by means of a text editor (Notepad, Notepad++, ...):
Here there are no known limitations.

Editing a csv-file with EXCEL

Load the file into EXCEL by double-clicking or by means of EXCEL's menu. If EXCEL's text conversion
wizard appears, select "tab stop" as the separator.

When you save the file after having made changes in EXCEL, this message appears;
"The file may contain features which are not compatible with Unicode text. Do you want to keep
the workbook in this format?"

e Confirm with "Yes"

When you close EXCEL, another message appears:
"Do you wish to save changes?"

e Select "Don't save"

The following formats are not appropriate since the automatically save with the separator
character "™;":

e CSV (separator character) (*.csv)
e CSV (Macintosh) (*csv)
e CSV (MS-DOS) (*.csv)

Known problems:

¢ Unless different settings have been made and no accompanying unit has been specified,
EXCEL automatically interprets numbers with the decimal separator: Decimal period as a date
and concerts the accordingly. In this case, set the formatting of the cell to "Text". Or use the
Decimal comma as the separator character with making entries.

Editing a csv-file by means of OpenOffice or LibreOffice

Load the file by double-clicking or via the program's menu. If the Text Import Assistant appears,
select as the separator character/separator option: "Tabulator".

If you save the file after having made changes, a message appears asking for the data saving
format.

e Click on "Keep current format"
Known problems:

e The character ' is used as an internal character in the editing process and it is deleted if it is at
the beginning of a cell. This character otherwise has significance, for instance, as the unit for
"feet” or "minutes of angle".

¢ Unless different settings have been made and no accompanying unit has been specified,
numbers with the decimal separator: Decimal period are automatically interpreted as a date
and converted accordingly. In this case, set the formatting of the cell to "Text". Or use the
Decimal comma as the separator character with making entries.
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5.8.2.1 Mapping - Modifications of the default behavior
0 Advanced notes

This chapter provides advanced information on the import- and export mechanism. In most cases this
chapter can be skipped.

T Warning
The following description is of a modification of the default import and export behavior. For most
applications, the existing mapping files are adequate.
Please don't change the existing mapping files, but rather make new assignments, at most.

The mapping determines how import and export are governed, for instance, according to what pattern
data are imported. In this chapter, you will find some mapping examples. According to this pattern, you
can define your own mapping files to design the import and export to corresponds to your requirements.

Each assignment defined will be saved in an xml-file.

Pre-made mapping files for the parameter set commands are located following installation (depending
on the installation and possibly the version) under the this path:

shell:common appdata\imc\imc STUDIO\Applications\_1\Extensions\Parameterset
The assignment files used are located in the respective import or export folder. Please do not change the
original files! If you save your own files there, they will be available for import/export.
Scenarios for import
If only certain rows of a table are to be imported, or the parameters are to be imported according to
criteria other than the name.
Scenarios for export

For instance, if all channels are to be exported, they must be selected and their names known. However,
as soon as the configuration is changed and new channels are added, the export list must be modified.
With the help of the export mapping rules, it is possible to export all channels no matter how many and
what names are used, or conversely to to export only variables belonging to one type.

Defining a mapping rule

This mapping rule is saved in an XML file with the extension ".mapping.xml". Be aware that the file must
be UTF-8 encoded. In every case, the language for which the mapping rule is used must also be specified.

In such a file it is possible to specify any desired mapping rules, and a name and a description for the
mapping rule.
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& Introductory example of import, with explanations

<i nport >
<l anguagebl ock | anguage="en">
<capti on>
Here, a designation can be specified
</ caption>
<descri ption>
Here, an explanation of this mapping rule can be suppli ed.
</ descri ption>

<mappi ng>
<sour ce>
Here is where you define which rows fromwhich table of the paraneter
set are to be inported
</ sour ce>
<t ar get >
Here is where you define on which rows and col ums the source row data
are to be napped.
</target>
</ mappi ng>
</l anguagebl ock>
</inport>

Languages in the mapping rule

In order for assignment to be possible, the language of the file to import and of the software in the
mapping file must be available. English should be used as the fallback language in case some parameters
in the currently used software language are not available.

For each language, create a separate | anguagebl ock-block.

o Example: | anguagebl ock-block

<i nport >
<l anguagebl ock | anguage="de" >
<capti on>
</ caption>

</Iah§ﬂageblock>
<l anguagebl ock | anguage="en">

</|ah§ﬂageb|ock>
<l anguagebl ock | anguage="fr">

</Iah§ﬂageblock>
<l anguagebl ock | anguage="ja">

</|ah§ﬂageb|ock>
<l anguagebl ock | anguage="zh-CN'>

</Iah§ﬂageblock>
<l anguagebl ock | anguage="zh- TW >

</|ah§ﬂageb|ock>

</inﬁ6}t>
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Syntax-examples for the import:

Syntax <sour ce> Description

SELECT * FROM Channel s All rows are used for import from the source file which can
be assigned to the table description Channels.

Device parameters and parameters of other table
descriptions are not imported.

SELECT * All rows are used for the import from the source file.

SELECT * FROM Channel s WHERE Nane = From the source file, all rows are used for the import
' My_Tenpl at eChannel _Bri dge'

1. which were able to be assigned to the table description
Channels,

2. and have My_TemplateChannel_Bridge for the
parameter: Name.

Syntax <t ar get > Description

SELECT * WHERE Name = source. Nane All parameters of a source row are imported to a row in the
target, if the parameter Name is identical in the source and
in the target.

SELECT * WHERE Connector = All parameters of a source row are imported to a row in the

sour ce. Connect or target, if the parameter Connector is identical in the source
and in the target.

SELECT * WHERE Connector = All parameters of a source row are imported to a row in the

sour ce. Connect or AND Device SN = target

sour ce. Devi ce SN g o o
1. if the parameter Connector is identical in the source

and in the target and

2. if the parameter Device SN is identical in the source
and in the target.

SELECT *\ Narre, Channel name WHERE Coupl i ng| All parameters of a source row are imported to a row in the

= 'Full bridge target if the parameter Coupling is Full bridge in the target.

The parameters Name and Channel name are ignored and
not set in the target.
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o Example: Import 1: Channels - Import mapping by name

All rows are used for import from the source file which can be assigned to the table description
Channels.

Each row in the parameter set is mapped to a row in the target table having the same Name as the
source row.

<i nport >
<l anguagebl ock | anguage="en">
<capti on>
Channel s - | nport mappi ng by nane
</ caption>
<descri ption>
The channel s of the channel table are ordered by their nanes
</ descri ption>

<mappi ng>
<sour ce>
SELECT * FROM Channel s
</ sour ce>
<t ar get >
SELECT * WHERE Nanme = source. Nane
</target>
</ mappi ng>
</l anguagebl ock>
</inport>

o Example: Import 2: Import mapping by name

Similar to Example 1.
From the source file, all rows are used for the import, not only for the table description: Channels.
Each row in the parameter set is mapped to a row in the target table having the same Name as the

target row.
<i nport >
<l anguagebl ock | anguage="en">
<capti on>

I mport mappi ng by name
</ caption>
<descri ption>

Al'l paraneters are assigned according to their nane.
</ descri ption>

<mappi ng>
<sour ce>
SELECT *
</ sour ce>
<t ar get >
SELECT * WHERE Nanme = source. Nane
</target>
</ mappi ng>
</l anguagebl ock>
</inport>
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o Example: Import 3: Import of channels according to connector

File: ConnectorAssignment_one_Device.mapping.xml
From the source file, all rows are used for the import.

The settings for all channels are imported. The assignment is performed on the basis of the connector
designation. Each row in the parameter set is mapped to a row in the target table having the same
connector designation as the source row.

<i nport >
<l anguagebl ock | anguage="en">
<capti on>
I mport of channels according to connector
</ caption>
<descri ption>
The settings for each of a device's channels are inported. The assignnents
are made according to the connector designation.
</ descri ption>

<nmappi ng>
<sour ce>
SELECT *
</ sour ce>
<t arget >
SELECT * WHERE Connector = source. Connect or
</target>
</ mappi ng>
</ | anguagebl ock>
</inport>

o Example: Import 4: Import of channels according to connector and device serial
number

File: ConnectorAssignment.mapping.xml
All rows from the source file are used for the import.

The settings for all channels are imported. The assignment is performed on the basis of the connector
designation and the device serial number.Each row in the parameter set is mapped to a row in the
target table having the same connector designation and serial number as the source row.

<i nport >
<l anguagebl ock | anguage="en">
<capti on>
I mport of channels according to connector and device serial nunber
</ caption>
<descri ption>
The settings for each of a device's channels are inported. The assignnents
are made according to the connector designation and the device serial nunber.
</ descri ption>

<mappi ng>
<sour ce>
SELECT *
</ sour ce>
<t arget >
SELECT * WHERE Connector = source. Connector AND Device SN =
sour ce. Devi ce SN
</target>
</ mappi ng>
</l anguagebl ock>
</inport>
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o Example Import5

This mapping rule consists of two parts. First, the row of the parameter set which was imported for the
channel table and which has the name "My_TemplateChannel_Bridge" is loaded. Next, this row is
mapped to all rows in the target table for which "Full bridge" was set as the coupling.

In the second step, the row of the parameter set which was imported for the channel table and which
has the name "My_TemplateChannel_DC" is loaded. Next, this row is mapped to all rows in the target
table for which "DC" was set as the coupling.

In both cases, the name and the channel name are not set in the target.

<i nmport >
<l anguagebl ock | anguage="en">
<caption>
Initializing anal og channel s
</ caption>
<descri ption>
Creating a base configuration for all anal og channel s.
</ descri ption>

<mappi ng>
<sour ce>
SELECT * FROM Channel s WHERE Nane = ' My_Tenpl at eChannel _Bri dge
</ sour ce>
<t arget >
SELECT *\ Nane, Channel nane WHERE Coupling = 'Full bridge
</target>
</ mappi ng>

<mappi ng>
<sour ce>
SELECT * FROM Channel s WHERE Nane = ' My_Tenpl at eChannel _DC
</ sour ce>
<t ar get >
SELECT *\ Name, Channel nane WHERE Coupling = ' DC
</target>
</ mappi ng>
</ | anguagebl ock>
</inport>
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Example: csv-file

o Sample files for example Import 5

Name Channel status | Measurement Coupling Input range
mode
My_TemplateChannel_Bridge Active Voltage Full bridge +100 "mV/V"
My_TemplateChannel_DC Active Voltage DC BV
My_Channel_without_effect Active Voltage Quarter bridge | +10 "mV/V"
Example: Channel-configuration prior to import
Name Channel status | Measurement Coupling Input range
mode
Channel_001 Passive Voltage DC 1V
Channel_002 Passive Voltage DC VvV
Channel_003 Passive Voltage DC 1V
Channel_004 Passive Voltage Quarter bridge | £1000 "mV/V*"
Channel_005 Passive Voltage Quarter bridge | +1000 "mV/Vv"
Channel_006 Passive Voltage Full bridge +1000 "mVv/Vv"
Channel_007 Passive Voltage Full bridge +1000 "mv/Vv"
Channel_008 Passive Voltage Full bridge +1000 "mVv/Vv"
Example: Channel-configuration after import
Name Channel status | Measurement Coupling Input range
mode
Channel_001 Active Voltage DC BV
Channel_002 Active Voltage DC BV
Channel_003 Active Voltage DC BV
Channel_004 Passive Voltage Quarter bridge | £1000 "mV/V"
Channel_005 Passive Voltage Quarter bridge | £1000 "mV/V*"
Channel_006 Active Voltage Full bridge +100 "mV/V"
Channel_007 Active Voltage Full bridge +100 "mV/V"
Channel_008 Active Voltage Full bridge +100 "mV/V"

The names are ignored. The channels: "Channel_004" and "Channel_005" remain as they are, since the

coupling "Quarter bridge" is not in the assignment rule for the target.

The source row "My_Channel_without_effect" is also not in the assignment rule and is not used as a

source.
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Syntax-examples for the export:

Syntax <sour ce>

Description

SELECT * WHERE Caption =

"anal og i nputs'

All contents of the table description and/or all variables of
the channel type: "analog inputs" are exported.

In this case, there is no table description of the name
"analog inputs".

However, there are variables of the channel type "analog
inputs"

SELECT * WHERE Caption =
OR Caption = '"anal og channel s’

"anal og i nputs'

All contents of the table description and/or all variables of
the channel type: "analog inputs"” or "analog channels" are
exported.

In this case, there is a table description of the name
"analog channels".

And there are also variables of the channel type "analog
inputs"

SELECT * WHERE Caption =
channel s'

"anal og

All contents of the table description and/or all variables of
the channel type: "analog channels™ are exported.

In this case, there is a table description of the name
"analog channels".

However, there is no variable of the channel type "analog
channels”.

Syntax <t ar get >

Description

SELECT *

obligatory specification

4 Example: Export 1: Export all channels

All variables of the channel type: "Analog inputs"” are exported.

<i nport >
<l anguagebl ock | anguage="en">

<capti on>
Export all

</ caption>

<descri pti on>
Export data from all

</ descri ption>

channel s

<mappi ng>
<sour ce>
SELECT * WHERE Capti on
</ source>
<t ar get >
SELECT *
</target>
</ mappi ng>
</ | anguagebl ock>
</inport>

active channel s.

"anal og i nputs’
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o Example Export 2: Export all channels and settings

All contents of the table description: "analog channels" are exported and all variables of the channel
type: "analog inputs" are exported.

The only distinction made is between the names: "analog inputs” vs. "analog channels". The names
must be unique if they are used for the export.

<i nport >
<l anguagebl ock | anguage="en">
<capti on>
Export all channels and settings
</ caption>
<descri ption>
Export data and settings fromall active channels.
</ descri ption>

<mappi ng>
<sour ce>
SELECT * WHERE Caption = 'anal og channel s' OR Caption = 'anal og
i nput s’
</ sour ce>
<t ar get >
SELECT *
</target>
</ mappi ng>
</ | anguagebl ock>
</inport>

5.8.3 Enumeration Classes

In an Enumeration class, the associations to "Object-groups"” (e.g. analog channels, Display-variables,
devices, ...) are defined.

It is important to make an appropriate selection for the Default Values | w7l for example, in order to have
the correct targets for the defaults.

Enumerator class Internal designation Description

Experiment eExperiment Experiment metadata

Device eDevice Device settings

Module eModule Amplifier parameters

Bit eSubChannel DI-/DO-bits (incl. Mon-DI-Bits), virtual bits, Ethernet bits,
Field-bus bits (MFBDIO), PV-variables (of DI-ports, analog-,
incremental counter- or Field-bus channels)

Channel eChannel Analog channels, DIO-ports, other PV-variables, virtual
channels, Display-variables, ...

Trigger eTrigger Trigger settings (trigger name, trigger linkage, event number,
trigger, trigger count)

Parameter eParameter AppMod block parameter (only the parameter value can be
set)
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5.8.4 Transferring an experiment to other devices

You can transfer a complete experiment to other devices. In the process, all possible settings are
transferred along to the other devices. The transfer can be targeted for specific device modules; for this
purpose, there is a software Assistant providing aid in making the desired assignment.

There are multiple ways to open the Assistant:

1. Transferring a complete experiment

¢ Open the Project menu ribbon, select the command Import / Export
¢ Select the option Import and next the list entry Transfer experiment to other devices
¢ Select the desired experiment

¢ The Assistant opens

2. Switching devices in an open experiment
e Open an experiment
¢ Go to the Setup page: Devices
o Select the device to be transferred (column: Selected)
o Adialog appears: Transfer the setting by means of the button: Transfer

¢ In the next step, you can search for the device if it is not already part of the experiment.
Otherwise, skip this step

¢ The Assistant opens

3. Unable to set up connection to the device

o Ifitis not possible to set up the connection to the device, it is possible to use a different device. The
corresponding dialog for this purpose appears.

¢ This substitution in case of failed connection can also be automated by means of the command:

Transfer device settings. Automation is only recommended for devices of the same model and
configuration.
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Transfer experiment to different devices - device and module o =10l =l

Source « Target

v T_1Z6678_(C5_TO05_1 (SM 1Z6675) imcCronosPL_121582 (SN 121582) -
Bridge, current and volkage amplifier and temperatur, .. Bridge, current and volkage amplifier and temperature conditia, .
CAN (Module number 0, Slat number 1) CAMN (Module nurmber 0, Slak number 1)

Counter "DIOINC" (Module number 2, Channel numb, .. Counter "CBINC" (Module number 2, Channel number 1-4)
Counter "DIQIMNC" (Module number 2, Channel numb, ..
DAC (Module number 2, Channel number 1-4)

DI (Madule number 0-1, Channel number 1-3) DI (Madule number 0-1, Channel number 1-16)
Display-variables Display-variables
Ethernet Bits Ethernet Bits
GPS (Module number O, Slot number 0, Channel numb. .
imc Online FAMOS imc Cnline FAMOS
Process vector variables Process weckor variables
Yirtual bits Yirkual biks
Yirtual channels Yirtual channels
R QK Cancel

Transferring to different device
Example: Different device types

At left, there is a list of all devices belonging to the experiment (or only one device if it was de-selected).
At right is a list of target devices; this side is initially empty and must be configured.

Below each device's entry is a list of all of its respective "modules™ and components. What this list
contains depends on the device's hardware configuration.

To set the target device desired, select a device from the drop-down list which is in the right-hand
column on the row displaying the source device. As soon as a device is selected, the device is analyzed.
The Assistant generates a suggested allocation (see example above).

When the devices are of the same model and hardware configuration, it is possible to use the default
setting. If the experiment is to be transferred to a different kind of device, verify the suggested settings.

The colors:

Green: All of the module's settings can be transferred.

Yellow: Not all of the module's settings can be transferred. For example, the amplifier type may be
different.

Please ensure that the target module is able to use the configuration required by the source
module. E.g. a universal amplifier can use some of a temperature amplifier's settings.

Red: This assignment should not be selected.
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What settings are applied:

In principle, all settings are applied, except for the calibration values (taring, bridge balancing, two-
point scaling, ...). Settings which can not be applied are ignored and listed in the log book following
the transfer.

As well, the channel names are adopted.

If multiple devices are used in an experiment, the channels are automatically assigned names with
the device name as a prefix. If some of these channels were not renamed, the name remains intact
after the transfer. The device name within the channel name then no longer reflects the name of
the new device.

Automated analysis

When a target device is selected, the analysis starts. The result is the suggested assignment. This can
be initiated for all devices automatically, as soon as the dialog is opened. To do this, click on this

)
button: =

When the button is clicked, all devices registered with the system are analyzed. Once this step has
been concluded, it is possible to select a device.

Advantage: In the drop-down-list, it is immediately visible which devices are suitable for the
transfer.

Disadvantage: All known devices are analyzed, requiring a corresponding amount of time,
according to how many there are.

5.8.5 Import of an imc DEVICES Experiment

You can transfer a complete imc DEVICES experiment to imc STUDIO. In the process, all possible settings
are transferred.

¢ Open the Project menu ribbon, select the command Import / Export
¢ Select the option Import and next the list entry Import of an imc DEVICES Experiment
¢ Select the desired experiment
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FAQ

Question: In imc STUDIO,there are no default values for device variables like in imc DEVICES. What is
the best way to handle this?
Answer: When an imc DEVICES experiment with default values is imported, a corresponding
notification dialog appears. The default values are temporarily applied as the current values for the
variables.
The current values are not saved along with the experiment!
o Way 1:
Use the commands: "Export Variable" + "Import Variable"
Export the variables which are important for the procedure. You can have the export-file
imported to the corresponding location automatically.
Use the command: "Export Variable™ to effect the export.
For the import, a button on a Panel page, for example, or the Sequencer with the command
sequence: "Import Variable " + "Execute menu action: Start (Start Measurement)"
o Way 2:
Use the command: "Set Variables". Here, the values can unfortunately not be adopted
automatically. Configure the command manually.
To set the variable, use a button on a Panel page, for example, or the Sequencer with the
command sequence: "Set Variables" + "Execute menu action: Start (Start Measurement)".

Question: How do | get the free-floating curve windows from imc DEVICES into the imc STUDIO Panel
pages?
Answer: In imc DEVICES experiments, free-floating curve windows| -l are used to view the measured
data. In order that the curve window configurations not be lost when importing to imc STUDIO, the
curve windows are also displayed in imc STUDIO. You can save the configuration of these curve
windows and load them again into curve windows on the Panel pages. Thus, the configurations are
also available in imc STUDIO.

Question: How do | make settings for "Autorepeat mode" in imc STUDIO?

Answer: In imc STUDIO, there are no "Autorepeat mode" in the sense in which they were used in
imc DEVICES. Instead, please use the Sequencer to repeatedly restart the measurement, or modify
the triggermachine in such a way that the measurement is not concluded, but instead a trigger
repeatedly starts up again.

Question: Where do | find the action: "Balance active channels"
Answer: To adjust all active channels, use the command: "Execute device action" with the following
configuration:

Enumerator class: Channel

Action column: Balance action

Action: Currently selected (thus, the imc DEVICES function is configured)
Filter type: All rows (passive channels are ignored!)
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0 Known problems

The circular buffer contents are not imported correctly (imc DEVICES Version 2.7x - (build prior to 3.
FEB. 2011).

The circular buffer memory set is not imported correctly from experiments which were created with
the imc DEVICES version 2.7x (build date prior to 2/3/2011).

For all channels, the circular buffer memory for data storage is set to 1 min.
Solution: Open these experiments with the imc DEVICES version, which is installed with this
imc STUDIO version, and save the experiment again.

After import, the device configuration is missing (imc DEVICES Version 2.6x and older).

imc DEVICES experiments belonging to Version 2.6x and older do not yet contain the device
description file (*.umi). However, the import mechanism requires this file.

Solution 1: Before importing, copy the appropriate umi-file into the Experiment-folder.

Solution 2: Open these experiments with the imc DEVICES version which is installed with this
imc STUDIO version and save the experiment again under a new name. Import the newly created
experiment.

5.9 Tutorial

This chapter presents some examples involving the plug-in Setup. The examples use Widgets@eﬁ from the
plug-in Panel [s1s], which may not be included in your installation (depending on the product
configuration).

e Simple measurement - First Steps| 2l

e Subsequent saving of measured datalzes)
e Pre-defined saving of measured data| 2]
e Simple Triqqerinq@

e Simple Triggering - Enhanced| 2]
e Artificial sine /st
e Triggered measurement|zss)

e Thermocouple measurement| st
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5.9.1 Simple measurement - First Steps

Assignment:

Set up an experiment. A measurement on an analog channel is to be started and the measurement
results are to be displayed on a Panel page. The signal applied in this example is a £2 V sawtooth voltage
with a 1 Hz base frequency. If you use a different signal, the channel used must be set accordingly.

Learning goals:

¢ Creating an experiment
¢ Simple device operation

Elements used:
o Search for devices
¢ Device selection
e Connect
e Channel settings

e Save current Measurement Data

Additionally used plug-ins:
e Panel

Prerequisite:

e imc measurement device with an analog channel

Procedure:

Install imc STUDIO. More information on the installation is provided in the chapter: Setting UQ@.

Connect a signal generator with Channel_001 on your device. Refer to the device manual to see how to

connect a signal with your device (terminals, etc.).
Start imc STUDIO as described in the chapter Start] a9
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5.9.1.1 Setup - Settings

To begin, the measurement device is selected and configured.
e Open the plug-in Setup.
e Go to the tab: Devices .

Here you will find any devices which are known to the system due to having been used before. Following
the first installation of imc STUDIO, the list is empty.

Select your device:

o If the device desired does not appear in the list, then perform a device search [139) (Q) (Ribbon
Home (or Setup-Control) > Search for Devices). Subsequently, the list will display all devices found.
e Click on the Checkbox-symbol ([7]) in order to select the device.

Devices E Analog channels E Digital channels @ Yariables E Triggers

Selected Device name = |SN Device specification | Connection staktus | Measurem.., |Device caontral

k v T_126678_C5,., 126673 imc C Seties discannected stopped Conneck | v

Selecting a device

The device is now known and selected, and is available each time imc STUDIO is started.

Configuring a channel
Now the channel used is configured:

e Go to the tab: Analog channels E

Under Channel type: Analog inputs, select Channel_001. By default, this is set to active. In order to make
settings, click in the respective box and change the entry.
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Set Channel_001 in accordance with the input signal from your generator. In this example:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Mode Voltage Measurement mode Measurement mode
Coupling DC Measurement mode Measurement mode
Input range 25V Measurement mode Range & Scaling
Type AAF Sampling & Filtering Filtering
Sampling rate 100 Hz Sampling & Filtering Sampling & Preprocessing
Duration 10s Sampling & Filtering Sampling & Preprocessing
Devices E fnalog channels E Cigital channels @ Yariables E Triggers
Tarne « | iZgnneckor = |Skatus | Current value | Measurement mode | Range & Scaling Sampling & Filk <

v Channel type: Analog inputs (Count=8)

........................................

¥ ChanneI_I:II:Il [01] IM0O1 Active DC - Linear +z,5 Y 100 Hz - AAF
4 I 4

Zhannel definition E Measurement mode | H Fange & Scaling || H Filkering || M Sarnpling & L

Channel name Channel_001

Mode Yoltage - Coupling ] -

Carreckion Linear b Bridge resistor

Supply S -

Input range +2.5Y - Wiring Differential -

Isolated thermo couple

Picture 1: Configuring measurement channel by the dialogs

¢ To apply the changes, click on the button Process configuration [139] (#”) (Ribbon Home (or Setup-
Control) > Process).

By this means, the device settings are available to other plug-ins.

5.9.1.2 Panel - Settings / Start measurement
To display measured values, create a Panel page.

e Open the plug-in Panel.
How the plug-in Panel is structured is presented in the manual: Panel [es3),

Editing can only be performed in Design mode (e.g. add new Widgets, change properties etc.).
e Activate the Design mode (‘%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).
0 Notes on Data Browser

The Panel has various tool windows. In Data Browser you can see the device's channels as shown in the
image below. Following changes to the Setup, this list must be updated using the command Process

configuration|ss!.
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¢ Open the tool window Data Browser and select the analog input: Channel_00L1.

¢ Drag it onto the page using the Drag&Drop technique.
A menu appears offering Widgets appropriate for the analog channel’s data type.

o Select one of these Widgets. In the example, a standard curve window is selected.

‘P Curve window documentation
This Widget is the familiar curve window, which is also used in other imc software packages. For more
information on this topic, see curve window documentation [sa),
Data Browser = 0 X

,_v,,_,,_w,_,,_w,_,,_v,,_,,_m_,,_w,;,,_w,_,,_w,_,,_v,,_,,_v,,_,,_v,,_,,_v,,_,,_w,_,,_w,_,,_w,_,,_m_,,_v,,_,,_v I 2B £ B 9
R EL_"‘L Standard maximized )
.......... ® | = Kein Filker -
.......... f= Standard % - 3
ﬁ Murneric # Mame « [Lnit
.......... |
__________ E Table (Curve window) 1| » s Current measurement
---------- v gl Snalog inpuks
L b Barmeter ki Channel_D01 Y
LD B wiaterfal > &9 Analog oubplts
LD DB colormap » Device system variables
B (W] 3 » e Digital output bits
---------- _ » -0 Digital oukpuk ports
.......... ] i
.......... = Level Indicator » T Display variables
S & Aodio (automative) > B8 Ethernet bit
... . ... .../ Tablewith potentiometer (Automotive] > '$8 Local system information
""""" ¥ 223 Process vectar variables
""""" Curve window )
.......... 3 @Trlgger
L Standard > & virtual hits
i Aukamotive
A Industrial
. Designer
. Aviation
R Device handling
O O S o Diata Browser | Widgets

configuration.

Picture 2: Dragging an analog channel to the Panel page

There are a variety of Widgets available. The image in the example (Picture 2) may differ from your

Following selection, the selected Widget appears on the Panel page and is linked with the analog input:
Channel_001 (more information on linkage of variables is provided in the documentation under Panel >

Variable Linkage| ).

As long as the Widget is selected, a cross appears in the center (). This can be used to move the Widget
or open a context menu there (by right-clicking).

e Deactivate the Design mode (%;) (Ribbon Panel-Design (or for a simplified view: Home) > Design

Mode).

Starting measurement

¢ To transfer the current settings to the device, click on the button Download [129) (<) (Ribbon Home

(or Setup/Panel-Control) > Download).
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e Start the measurement| iss| () (Ribbon Home (or Setup/Panel-Control) > Start).

— Channel_001

i
20-

13-

1.0-

05—

0.0-

05—

-1.0-

1a-

-20-

1] 1 2 3 4 3 G v 8 9 10

Picture 3: Curve window

After ten seconds, the measurement ends automatically. You can also start measurement multiple times
and stop it prematurely using the associated button ([J¥) (Ribbon Home (or Setup/Panel-Control) > Stop).

Using the curve window, you can analyze the data in a wide variety of ways.

Save experiment

With this, you have concluded your first experiment. Save the experiment:
e Click on the button: Save as (k) (Ribbon Home (or Project) > Save as).
e Save the experiment under the name "First Steps".

Saving the measured data

In this example, the data were not saved permanently. They are not available on the hard drive, but it is
possible to save them afterward (see Subseguent saving of measured data Eﬁ). Additionally, you can
activate permanent storage of the data for each channel individually before the measurement (see Pre-
defined saving of measured data@?).

0 Note: Permanent data storage
¢ When data storage is activated for each channel, the measured data are saved automatically. A
corresponding folder is created for each completed measurement in the Data Browser.

o Activation of data storage ensures that no measured data are lost. Subsequently, it is always possible
to delete the measured data once they are no longer required.
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5.9.2 Subsequent saving of measured data
Assignment:
Perform a measurement and save the measured data subsequently on the hard drive.
Learning goals:
¢ Use of subsequent data saving

Elements used:
e Save current Measurement Data

Additionally used plug-ins:
e Panel

Prerequisite:

e imc measurement device with an analog channel

Procedure:

Load the experiment First Steps from the tutorial Simple measurement - First Steps| 200l Or stop the
current measurement ([J) if it is still running.

To load the experiment:

e click on the button: Open (7 /) (Ribbon Start (or Project) > Open)
e select the experiment First Steps and confirm by clicking in the dialog on "Open"
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5.9.2.1 Panel - Starting measurement
Open the Panel page and perform a measurement.

Starting measurement

¢ To transfer the current settings to the device, click on the button Download [150] (%) (Ribbon Home
(or Setup/Panel-Control) > Download).

e Start the measurement| i) () (Ribbon Home (or Setup/Panel-Control) > Start).

Picture 4: Curve window

After ten seconds, the measurement ends automatically.
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5.9.2.2 Subsequent saving of measured data
In this example, the data were not saved permanently. No data are on the hard drive, but these can be
saved retroactively.
e Click on the button: Save current Measurement Data ( ) (Ribbon Project (or for a simplified view:
Home) > Save current Measurement Data).

o If the action has not been configured otherwise, a dialog appears which prompts you to enter a
folder name. The suggested default value is the current time stamp. Close the dialog by selecting
IIOKII.

Save current Measurement Data x

Enter folder name

Folder name | 2015-01-15 12-20-10

ok || cancal |

Picture 5: Dialog: Save current Measurement Data

Subsequently, all channels (including analog channels, virtual channels, ... ) belonging to the experiment
are saved to the hard drive. In the Data Browser, a folder corresponding to the folder name appears,
which contains the saved measurement data. You can load and view it using the Panel.

Cata Browser * o X
Eal -z e @
L | | Kein Filker -
# Marne | Unik

—_

v (] 2015-01-16 12-20-10
v il Analog inputs
gl Channel_oo1 Y
w :L;! Current measurement

w dllh Analog inpuks

Ak Chanmel_001 Y
¥ k=~ Adnalog oukpuks
4 Automation basks

@ Device swstem variables
[ Digital output bits
&0 Digital output porks

il Display variables
BF Ethernet bit
B9 Local svstem information

L A . L .

223 Process weckor variables

> 9 Trigger
> &% virtual bits

Data Browser | Widgets
Picture 6: Saved measurement data (example)
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The measured data saved by means of Save current Measurement Data are always stored in the
experiment folder. If you wish to save them to a freely selectable folder, use the button: Save current
Measurement Data as (Project ribbon). Be aware that measured data saved in this way are not recorded
in the <TERM_DATAPOOL%> and can thus not appear there.

0 Constraints

¢ No single values can be saved in this way. These include, for instance, Display-variables.

¢ Be aware that with this function, only such variables are saved, which are found in the Data Browser
under Current measurement. For these variables, a circular buffer memory is usually activated, so
that not all results since the measurement start are available.
For device-variables, therefore, the Data Transfer Settings| -+l are applicable. The storage type:
Display, calculation of measured data is used.

* Reference

More information on the function: Save current Measurement Data is presented in the document:
Setup - Advanced Device Functions > Storage Options and Directory Structure > Targeted Data Saving, or
Saving Subsequent to Measurement| sl

5.9.3 Pre-defined saving of measured data

Assignment:

Configure the measurement device in such a way that the measured data are already saved while the
measurement runs. Subsequently, run a measurement.

Learning goals:
¢ Saving measured data during measurement
Elements used:
e Channel settings: Data transfer
Additionally used plug-ins:
e Panel
Prerequisite:
e imc measurement device with an analog channel
Procedure:
Load the experiment First Steps or stop the current measurement () if it is still running.
Save the experiment under a new name: "First Steps with data saving"
e To do this, click on the button: Save as (k=) (Ribbon Home (or Project) > Save as).
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5.9.3.1 Setup - Settings

Activate storage of the measured data for the active measurement channel.
e Open the plug-in Setup.
e Go to the tab: Analog channels E
Under Channel type: Analog inputs, select Channel_001.
Activate storage of the measured data on the PC for the analog input: Channel_001.

Parameter Value Dialog (View: Standard) Dialog (View: Complete)
Save data (PC) Checkbox activated Data transfer Data transfer
(true)

0 Note

The option Save data appears on the Data Transfer page in two places. Once where it activates storage
of the measured data on the device, and once for storage on the PC. Ensure that you activate the type
of data storage desired.

Zhannel definition D Measurerment mode E Range & Scaling E Filkering @ Sampling & Preprocessing @ Data transfer
| S

Channel name Channel_001

Rt Device PC

bl @’
i

| Transfer to P
y

——=  [izplay, calculations of measured data

fvailable everts lask \ ‘ﬁ
Circular buffer time 1 min -

=< | Save data = /| Save data
| Autko filename
Filename Channel_001.raw

File: Farmak imc FAMOS b

Buffer time Saved events all -

auko hd Circular buffer time Unlimited v

Picture 7: Activating the storage of measured data using the dialogs

o To apply the changes, click on the button Process configuration [139] (#”) (Ribbon Home (or Setup-
Control) > Process).

By this means, the device settings are available to other plug-ins.
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5.9.3.2 Panel - Starting measurement
Open the Panel page and perform a measurement.

Starting measurement

¢ To transfer the current settings to the device, click on the button Download [150] (%) (Ribbon Home
(or Setup/Panel-Control) > Download).

e Start the measurement| i) () (Ribbon Home (or Setup/Panel-Control) > Start).

Picture 8: Curve window

After ten seconds, the measurement ends automatically.

© 2017 imc MelRsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Tutorial 271

At the end of measurement, the measurements are each saved in a separate subfolder in the Experiment
folder. The folder is named according to the respective measurement's start-time stamp.

The saved measurement appears in the Data Browser:

Data Browser * I X
Eal -z e @
X | o A% |Kein Filker *

# Marne | Unik

—_

v (] 2015-01-16 12-20-10
v il Analog inputs
ki Channel_001 Y
w L-,.,-! Current measurement

w dllh Analog inpuks
Ak Chanmel_001 Y
¥ k=~ Adnalog oukpuks

@' Aukornation asks
Device swstem variables
[ Digital output bits

&0 Digital output porks

>

>

>

>

» I Display variables
» PR Ethernet bit
>
>
>
>

B8 Local system information

223 Process weckor variables

9 Trigger

& virtual bits

Data Browser | Widgets
Picture 9: Saved measurement data (example)

© Note: Permanent data storage

e When data storage is activated for each channel, the measured data are saved automatically. A
corresponding folder is created for each completed measurement in the Data Browser.

¢ Activation of data storage ensures that no measured data are lost. Subsequently, it is always possible
to delete the measured data once they are no longer required.

* Reference

More information on activating the data storage is presented in the chapter: Data transfer| 174,
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5.9.4 Simple Triggering

Assignment:

Display a measurement on an analog channel. Use a switch on the Panel page in order to interactively
start and stop measurement on this channel.

Learning goals:
e Creating an experiment
e Simple device operation
o Use of a trigger
Elements used:
e Connection to the device
¢ Channel settings
e Trigger
Additionally used plug-ins:
e Panel
Prerequisite:

¢ imc measurement device with an analog channel

Procedure:
Begin by starting imc STUDIO.

5.9.4.1 Setup - Settings

First, the measurement device is configured and an appropriate name is assigned to the variables.
¢ Open the plug-in Setup.

¢ Go to the tab: Devices .
Select your device:
e If the device desired does not appear in the list, then perform a device search [ 130] (Q) (Ribbon
Home (or Setup-Control) > Search for Devices). Subsequently, the list will display all devices found.
e Click on the Checkbox-symbol ([7]) in order to select the device.

Devices E #nalog channels E Digital channels @ YWariahles E Triggers

Selecked Device name = | SN Device specification | Connection skakus | Measurem,,, | Device control

b v T_126678_C5,., 126678 imc C Series disconnected stopped Connect | -

Selecting a device
The device is now known and selected, and is available each time imc STUDIO is started.
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Configuring the channels

¢ Go to the tab: Analog channels E
Under Channel type: Analog inputs, select Channel_001. By default, this is set to active.

¢ In order to set a measurement of unlimited duration, in the column Sampling & Filtering, on the
row Duration set the value Undefined by means of the pop-down symbol ([~]).

Sampling & Filkering Skrain gauge

1100 Hz - AAF Ly
Sampling rate 100 Hz -
Duration | * |
Filter characteristic Butterworth -
Filker kype ABF b
Daka bype 16-bit inkeger

Picture 10: Unlimited measurement duration

e Go to the tab: Variables @

e Under Channel type: Virtual bits, click on Virt_Bit01 and rename it to Switch_position. If desired,
you can enter a comment (Measurement to display/stop), as shown in the Picture 11.:

Devices E Analog channels E Cigital channels @ Yariables E Triggers

Channel name « | iZonnectar = | Comment Skatus | Lnik Daka bype 3
* Channel type: Display-variables (Count=32) =
» Channel type: Net bits (Count=32)
» Channel type: Process vector variables {Count=31)
v Channel type: Yirtual bits (Count=32)
k ESwitchJ:unsitinn WEikO1 Measurement ko display'stop 16-hit Field
Wirk_Bit0z VEitDZ2 16-bit Field
Virt_Bik03 VEBik03 1&-hit Field
w

Picture 11: Channel type "Virtual bits"
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Defining triggers

e Go to the tab: Triggers E

¢ To define the virtual bit Switch_position as a source, click in the column Sources and Events on the
plus-sign symbol ((C_+_ ).
o Select Switch_position (see Picture: 12)

Devices E Analog channels Digital channels @ Yariahles E Triggers

Trigaer name Sources and Events Properties 3
¥* Channel type: Analog inputs 4 : Cambination Passive
* Channel type: Counter inputs Murmber of events
¥ Channel type: Digital inputs / outputs (bits) Repetitions 1 3
* Channel type: Monitor: Analog inputs = 1
¥ Channel type: Monitor: Counter inputs
* Channel type: Monitor: Digital inputs / outputs (bits)
¥ Channel type: Met bits
v Channel type: ¥irtual bits
(| Trigger_01 E...J.ESwitchJ:unsitiDn Signal = 1 |
Yirtk_Bit0z Signal = 1
Wirt_Bit03 Signal = 1
Yirt_Eit04 Signal = 1
Wirt_Bit0S Signal = 1
Yirt_Bit0s Signal = 1
Yirt_Bit07 Signal = 1
Yirt_Eit0S Signal = 1 "
+ -
4 I 3

Picture 12: Trigger source

e In order to be able to release the trigger multiple times, in the column Properties set the
Repetitions at Unlimited

¢ As the target, specify Channel 001

The measurement is to start when Switch_position =1 and stop when Switch_position = 0. To accomplish
this, set the Begin action and End action as shown in Picture 13.

Parameter Value
Trigger begin action | start
Trigger end action stop
Devices E Analog channels E Digital channels @ Wariahles E Triggers
Trigget narme Sources and Events Properties Targets, begin actions, end actions, pretrigger
ISWitchJ:osition Signal=1 "Combination OR IIChanneI_DDl Beqin action: start; End action: stop; Pretrigaer: 0 s; Dura...
b | Trigger_01 Mumnber of events
+ |Repetitions Unlimited | +
Combination Passive
Trigqer_0z Mumber of events
+ Repetitions 1 +

Picture 13: Settings for the trigger

¢ To transfer the current settings to the device, click on the button Download [109) (%) (Ribbon Home
(or Setup/Panel-Control) > Download).
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5.9.4.2 Panel - Settings / Start measurement
Now you can create the Panel page.
¢ Open the plug-in Panel.
o Activate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

Switch

e From the Data Browser, you can now drag the Switch_position (found under Channel type: Virtual
bits) to the Panel page.

o After releasing the mouse button (Drag&Drop technique), a context menu appears. From this
context menu, select Switch.

Data Browsear = [l X
a7 R #-A s @
Switch :
_ . ® | T 4 & KeinFiker -
f Rocker switch (Automotive)
. # Mame « |Unit |-~
LED {Aukormakive) —
- ¥ o4 Process veckar variables
fa  Automation Task 3 9 Trigger
Standard 3 w % Yirtual bits
Automative , <& i Switch_position
_ A yirt Eit0z
Induskrial 3 A yirt Bit03
Designer » 4 yirt_Eit04
Aviakion 3 <& yirk_Bit0S 3
Device handling 3 & virt_Bit06
A yirt_Eit07
A yirt_Eit0s
A yirt_Eit02
A yirt_Eit10
A yirt_Fit11
A yirt_Fit1Z
A yirt_Fit13
& yirt_Fit14
A yirt_Fit15 -
Diata Browser | Widgets

Picture 14: Dragging a virtual bit to the Panel page

A wide variety of Widgets are now available. Please note that the image below is only an example and
may not correspond to the Widgets available to you.
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................................... #

f e e e e e e e e e e e e e e D aaaaaaaaaaaaaaaaaaaaaa D
= =1 3 R = B
e [ orvemesoon [ e weeenees |j

> o > ) Tringer

Data Browser w 0 X

a7 - e @

X | - 4 % |Kein Filter r
Mame L

» 223 Process vectar variables

v & virtual bits
<& Switch_position
<& yirt_Eit0z
A yirt_Fit03

Now the switch on the Panel-page is linked with the virtual bit in the device named Switch_position.
Using the switch, you can interactively switch the virtual bit on and off.

By means of the Widget-property: "Text", you can label the switch; e.g. "Trigger start". To do this, open
the context menu over the “crosshairs” () within the selected Widget and select the entry:

"Properties".

© Additional Widgets

Depending on the product configuration, additional Widgets are available. Instead of a simple switch,
you could select a rocker switch, for example, under the heading "Automotive":

Data Browser o Xx
A | E ®-AF |z e @
*® | = 4 & |Kein Filker r

# Marme ~ Unik |~

¥ 223 Process veckar variables
» 9 Trigger
v &% Virtual bits

<& Switch_position

oA virt_Eit02

A virt_Fit03
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Curve window
After positioning the switch on the Panel page, next create the curve window:

¢ Drag the analog channel Channel_001 from the Data Browser to the Panel page.

¢ Upon releasing the mouse button, you see a context menu where you will select the entry
Standard. This creates a standard curve window.

Data Browser =0 X
................................... A A = L R S ™ =
Standard maximized ¢ )
—— ® | - 4 I |Kein Filker -
andar
— % # Marne < | Unit
Table (Curve window) 1|~ {2 Current measurement
v gL Snalog inpuks
Barmeter : T Channel_001 y
Wwaterfal » = Analog outputs
Colormap E ¥ Device system variables
a0 ¥ |Jlo Digital output bits
Level Indicat » Eo Digital outpuk ports
BV IndlcaLar » T Display wariables
Audio (Aukomokive) » BE Ethernet bit
Table with potentiometer {Autamotive) > 98 Local system infarmation
c o : ¥ 223 Process veckor variables
3
urve window |: 3 @ Trigger
Standard o > & irtual bits
Autarmative (3
Industrial b oL
Designer F
Anwiation »
. Device handling 3
Cooccocoicacaacsaaaaos oo od | Data Browser | Widgets

Picture 15: Dragging an analog channel to the Panel page
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Picture 16: Example: Completed Panel page with two Widgets

As long as the Widget is selected, a cross appears in the center (). This can be used to move the Widget
or open a context menu there (by right-clicking).

« Deactivate the Design mode (%;) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).
Starting measurement, clicking buttons, stopping

e Start the measurement| i) () (Ribbon Home (or Setup/Panel-Control) > Start).

Channel_001 is triggered by the virtual bit Switch_position. This means that when you click on the switch,
data capture on Channel_001 starts/stops.

e Click on the switch multiple times.

Save experiment

With this, you have concluded the experiment. Save the experiment:
e Stop the measurement () (Ribbon Home (or Setup/Panel-Control) > Stop).
e Click on the button: Save as (k) (Ribbon Home (or Project) > Save as).
¢ Save the experiment under the name "Simple Triggering".

#p Reference

For an additional display of text on the Panel page to indicate the status of the measurement, please
read about the enhancement: Simple Triggering - Enhanced| 2.
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5.9.5 Simple Triggering - Enhanced

Assignment:

A text box on the Panel page displays the measurement's state (corresponding with Switch_position Eﬁ).

The states are (running, stopped).
Learning goals:
¢ Observation of the measurement's status on the Panel page
Elements used:
e Zones
Additionally used plug-ins:
e imc STUDIO Panel
Prerequisite:

¢ This is an enhancement of the experiment: Simple Triggering [272), which must already exist.
¢ The same conditions apply as for the experiment: Simple Triggering| 27!

Procedure:
Begin by starting imc STUDIO.

o Load the experiment Simple Triggering or stop the current measurement () if it is still running.
e Save the experiment under a new name: "Simple Triggering - Enhanced"
e To do this, click on the button: Save as (k=)) (Ribbon Home (or Project) > Save as).

5.9.5.1 Panel - Settings / Start measurement
¢ Open the plug-in Panel.

e Activate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

¢ Drag the Widget: "Listbox" to the Panel page:
¢ Tool Window: Widgets - Group: Standard > Listbox.
The "Listbox" is configured in the Widget-properties. To do this, open the context menu over the
“crosshairs” (i) within the selected Widget and select the item: "Properties".
¢ Under the property: "Variable", select the virtual bit "Switch_position Ehg

You have now established a link between the switch and the listbox. When you click on the switch, the
listbox indicates the applicable status.
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Setting up and adapting states (zones)

The states displayed are to be adapted. For this purpose, some of the Widgets have the property:
"Zones".

e Click on the symbol ... as shown in Picture 17:

‘Gltem_A G Yh A
L lg_:‘}-”él?

.. ............... |8 General
[ W ariable Switch_position
.................. E Appearance > o
""""""""" Fart Microsoft Sans Serif; 8pt ||

El Behavionx

S - - Listing (4 Items) Q::

Aumiliary wanshbles .

Zones

Configures caolor zanes in the dizplayed
range

Picture 17: States (zones) defined for the selection box

In the dialog window, it is now possible to define the zones. The measurement has two possible states:
"stopped" and "running".

¢ Only two zones are required; begin by deleting all but two zones
e Enter the zones as shown in Picture 18 (the color is not relevant for the example):

[ e
File Edit phions
W ) | Decmal places |2 - i Ik
Set Yalue Texkt Color
3 0,00 Estl:upped ] areen
1.00 running I Red
# 1
Mews Row [ Cancel
Delete Raw kel ok
A

Picture 18: Zones

o Deactivate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

e Start the measurement| :s| () (Ribbon Home (or Setup/Panel-Control) > Start).
¢ then click on the switch on the Panel page

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Tutorial

281

The listbox changes (running, stopped) in response to the switch position:

[ Trigger start ¥ Trigger start

With this, the goal of this enhancement has been met.

Saving

With that, you have completed this example and can save it. Since the experiment has already been
saved under a new name, it is sufficient to save the changes.

« Stop the measurement () (Ribbon Home (or Setup/Panel-Control) > Stop).
e Click on the button: Save (k) (Ribbon Home (or Project) > Save).

5.9.6 Artificial sine

Assignment:

Generate an artificial sinewave imc Online FAMOS and display it on the Panel page. The frequency and
amplitude are to be adjustable by Widgets.

Learning goals:

¢ Use of imc Online FAMOS

e Exercising control via the Panel
Element used:

¢ Connection with a device

e Channel settings

e imc Online FAMOS
Additionally used plug-ins:

e Panel
Prerequisite:

e imc measurement device with an analog channel
Procedure:
Begin by start imc STUDIO.

5.9.6.1 Setup - Settings

First, the measurement device is configured and the variables used are assigned an appropriate name.
e Open the plug-in Setup.

¢ Go to the tab: Devices .
Select your device
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Configuring the channels

¢ Go to the tab: Analog channels E

Under Channel type: Analog inputs, select Channel_001. Make the following settings for the channel's
parameter configuration:

Parameter Value
Name Clock
Status Active
Mode Voltage
Coupling DC

Input range 5V
Sampling rate 1 kHz
Duration Undefined

e Go to the tab: Variables @

e Under the Channel type: Display-variables, rename the following variables:

o DisplayVar_01 > Amplitude
¢ DisplayVar_02 > Frequency

imc Online FAMOS

e Open imc Online FAMOS () (Ribbon Home (or Setup-Configuration) > Online FAMOS)
¢ Enter the following source code in the imc Online FAMOS Editor:

t = integral (Clock * 0 + 1)

Cscillation = Amplitude * Sin(6.283185 * Frequency * t)

© Explanation

The expression Clock * 0 + 1 generates the sequence of unit pulses u[n]

u[n] after the measurement starts.

Since the channel's sampling frequency is 1 kHz, the pulse
sequence consists of 1000 values per second. By integrating the
unity pulses, one obtains a straight line with slope 1. The time "t"

thus increases linearly.

Pulse sequence

The general shape of the sine: x(t)=A*sin(u*t) with u=2*Pi*{=6.283185*f.

Here it is to be noted that the signal is also discrete and has 1000 values per second. In order to
change the resolution, you simply need to change the channel's sampling frequency.

The virtual channels you defined, t and Oscillation are generated automatically by this assignment.
o Select the Syntax Check % and exit imc Online FAMOS ﬂ

¢ To transfer the current settings to the device, click on the button Download [120] (%) (Ribbon Home

(or Setup/Panel-Control) > Download).
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5.9.6.2 Panel - Settings / Start measurement
Now you can create the Panel page.
¢ Open the plug-in Panel.

e Activate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

In the tool window: Data Browser you should find the virtual channel Oscillation created in
imc Online FAMOS.

Cata Browser * O X

[ & | E -z e @

*® | = 4 % Kein Filter v

# Marme = | Unik
1|~ il Current measurement

* Iy Analog inputs

¥ b Analog oukpuks

¥ @' Automation kasks

» Device swstem variables
¥ |l Digital output bits

» Eo Digital oukput porks

» HiI: Display variables
» B8 Ethernet bit
» 9 Local system information

¥ 223 Process veckor wariables
» ) Trigaer
> &% Yirtual bits
v gk virtual channels
A Cscillation
dlkt

Cata Browser | Widgets

¢ From the tool window: Data Browser drag the variable: Virtual channels > Oscillation to the Panel
page.
¢ In the Widget-selection list, select: Standard (curve window).

In order to change the values of variables Frequency and Amplitude, these are displayed on the Panel
page with suitable Widgets.

¢ Drag the variable: Display variables > Amplitude to the Panel page.

Amplitude . . . . .
|5 o I_n the Widget selection list, select: group Standard > Editor box (Single
line).
¢ Drag the Widget: "Label" to the Panel page:
|Freq”‘3”f‘f e Tool Window: Widgets - Group: Standard > Report > Label.
2

To adapt the Text, open the label's Properties.

¢ In the box Text, enter "Amplitude".
Display the variable Frequency in the same way.
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Start measurement, observe results

» Deactivate the Design mode (¢;) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

e Start the measurement| | () (Ribbon Home (or Setup/Panel-Control) > Start).

¢ change the Amplitude and the Frequency and observe how the curve window changes (see Picture
19)

Picture 19: Sinus

Saving
With that, you have completed this example and can save it:

e Stop the measurement () (Ribbon Home (or Setup/Panel-Control) > Stop).
« Save (k=) the experiment under the name "Artificial Sine".
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5.9.7 Triggered measurement

Assignment:

The analog channel is to measure for 5 ms if the input signal exceeds the threshold 3 V. Apply a signal at
the measurement device's analog input, with adjustable amplitude, e.g. by means of a function

generator.

Learning goals:

¢ Use of a trigger

¢ Setting a channel according to the expected input signal

Elements used:

e Connection with a device

e Channel settings
e Monitor channel

Additionally used plug-ins:

e Panel

Prerequisite:

¢ imc measurement device with an analog channel
¢ A function generator or other signal source

Procedure:

Setting a function generator: Set up a sine function with a frequency of 1 kHz and initial amplitude of 2 V,

for example.

Next, start imc STUDIO.

5.9.7.1 Setup - Settings

To begin, the measurement device is configured.

e Open the plug-in

e Go to the tab: Devices .

Select your device

Setup.

Configuring the channels

¢ Go to the tab: Analog channels E

Under Channel type: Analog inputs, select Channel_001. Make the following settings for the channel's

parameter configuration:
Parameter Value
Status Active
Mode Voltage
Coupling DC
Input range 5V
Sampling rate 100 kHz
Duration 5ms
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Under Channel type: Monitor: Analog inputs, select Mon_Chan_001. Make the following settings for the
channel's parameter configuration:

Parameter Value
Status Active
Sampling rate 10 kHz
Duration Undefined

0 Note

The monitor channel's sampling rate can only be set to a value less than the analog input's sampling

rate.

Defining triggers

¢ Go to the tab: Triggers @
In the column Sources and Events set Channel_001 as the source, with the following event:

Parameter Value

Event type Threshold

Event Signal > Threshold
Event threshold 3V

In the column Properties set the Combination to OR, since only a single event is used.

In the column Targets, begin actions, end actions, pretrigger, set Channel_001 as well as a target, since it

is to be used as a triggered event and measurement channel.

Parameter Value
Begin action start
End action -
Pretrigger 0s

Devices E analog channels Digital channels @ ‘Wariables @ Triggers

Trigger name Sources and Events Properties
Zhannel_001  Signal = Threshold 3 v Combination OR
¥ | Trigger_01 Mumber of events
+ Repetitions 1
Combination Passive

Trigger_02

Murnbet of events
+ Repetitions 1

Targets, begin actions, end actions, pretrigger

Channel_001  Begin action: skart; End action; -; Pretrigger: 0s; ...

Picture 20: Settings for the trigger

e To transfer the current settings to the device, click on the button Download [120] (<) (Ribbon Home
(or Setup/Panel-Control) > Download).
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5.9.7.2 Panel - Settings / Start measurement
Now you can create the Panel page.
e Open the plug-in Panel.
e Activate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).
Create a curve window containing Channel_001:
e From the tool window: Data Browser drag the variable: Analog inputs > Channel_001 to the Panel
page.
¢ In the Widget selection list, select: Standard (curve window).
Curve window properties
More Waveforms
In a curve window it is possible to display more than one channel.
* Right-click the mouse over the curve window (not over the cross (&) in the center).
« In the context menu which then appears, select Configuration and subsequently the command
More Waveforms...
A dialog appears, in which you can select additional channels which are then displayed in the same
curve window.
All data sets available for selection are displayed in the list at right (Available Waveforms). The data
sets already displayed in the curve window are indicated in the list at left (Axes List).
¢ Drag Mon_Chan_001 from Available Waveforms (see Picture 21) to the box Axes List.
=R
Awes List @ Aeailable Waveforms
Eanit 0 Channel_001
{1
t o L - Selegled channel -
0 Channel_001 L - Upfnown channel -
| 2
S
—Waveforms in awes list—————  '"Wavefom Preselection
Componentz: | 777 - [T Single values
#r'-plat; e - Wildoards I"
< | 2

ance v Apply changes et az default oplc
oK. Canced ¥ Apply ch Set as defaul Topi

|List containing all of the available wavefarms, Drag & Drop the desired ones ta the asis of choice,

Picture 21: Waveforms for the curve window
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¢ In order to display the two channels on different Y-axes, click on the coordinate-system symbol (

&),

o Next, select the channel Mon_Chan_001. This now contains a single coordinate system.

Maveforms | Channel info

Ames Ligt @

T
1
Eoul
0 Channe_001

< |

i

To apply the settings, click on the button "OK".

Adjusting the axes

The two channels have differing Trigger-times, but by default they are both displayed in the curve
window stacked one above the other at x = 0. Thus in this example, each channel begins at x = 0, even

if the triggered channel: "Channel_001" is started later.

In order that the two channels' time coordinates to be synchronized, the scale of the x-axis must be

adjusted.

* Right-click he mouse over the curve window (not over the cross (i) in the center).
« In the context menu which then appears, select Configuration and subsequently the command

Axes...

A dialog appears in which you can adapt the curve window's axes.

¢ In order to see the x-axis' settings, select the axis x1 from the list at left (Axes List).
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Then make the following setting:

Parameter Value
Scale Date/time: absolute
I
Scale I Arrangement " Test " Altributes l
e =1
T § Scale: Linear j
I R lection: Linear
Tyl ange selection: 4B
0 Channel 001 e ! Logarithriic
7 2 - Minimun [s} D ate/time: abzolute
b i : Days/hours/minutes: relative
Eow2 awimum ] Third/octave labeling
0 Mon_Chan_001 Tick selection p
Small ticks |0 =l
Order of magnitude: I.-’-'-.utu:u j
4] | 3
(] 4 I Cancel v Apply changes Set az default Topic
[\ hat is the axiz' scale or what wpe of scale iz it?

Picture 22: Setting the axis for the curve window

To apply the settings, click on the button "OK".

* Reference

¢ In the curve window's context menu, extensive help for using the curve window is available.

¢ The documentation can also be accessed via the imc STUDIO help:
Panel > Special Widgets > Curve Window| ssi

Starting measurement, observing results

o Deactivate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

¢ At the input: Channel_001, for example, apply a sinusoidal signal with an amplitude of <3V an
e Start the measurement| | () (Ribbon Home (or Setup/Panel-Control) > Start).
¢ after a while, change the amplitude to a value >3 V.

As soon as the amplitude exceeds 3 V, Channel_001 is recorded for 5 ms duration. Mon_Chan_001
records the data already upon the measurement's start.
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e Stop the measurement () (Ribbon Home (or Setup/Panel-Control) > Stop).
To investigate the data, you need to zoom in on the correct location in the curve window.

e Use the context menu item Edit > Zoom

Picture 23: Measurement of the channel's signal only starts once the trigger event occurs

Saving
With that, you have completed this example and can save it:
« Save (k=) the experiment under the name "Triggered measurement".
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5.9.8 Thermocouple measurement

Assignment:

A temperature is to be measured by thermocouple.

Learning goals:

¢ Advanced channel settings

Element used:

e Channel settings
e Sensor & scaling
¢ Pre-processing of data

Additionally used plug-ins:
e Panel

Prerequisite:

¢ imc measurement device with an amplifier for temperature measurement

e Type K Thermocouple

e An appropriate connector with which to connect the thermocouple with the imc measurement

device

Procedure:

Connect the thermocouple to Channel_001 of the imc measurement device.

Next, start imc STUDIO.

5.9.8.1 Setup - Settings

To begin, the measurement device is configured.
¢ Open the plug-in Setup.

¢ Go to the tab: Devices .
Select your device
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Configuring the channels

¢ Go to the tab: Analog channels E

Under Channel type: Analog inputs, select Channel_001. Make the following settings for the channel's
parameter configuration:

Parameter Value Dialog (View: Standard) Dialog (View: Complete)

Name Thermocouple Channel definition Channel definition

Status Aktive Channel definition Channel definition

Mode Voltage Measurement mode Measurement mode

Coupling DC Measurement mode Measurement mode

Correction Type K Measurement mode Measurement mode

Input range -270..500 °C Measurement mode Measurement mode
Range & Scaling Range & Scaling

Filter type AAF Sampling & Filtering Filtering

Sampling rate 1 kHz Sampling & Filtering Sampling & Preprocessing

Duration Undefined Sampling & Filtering Sampling & Preprocessing

Function Arith. Mean - Sampling & Preprocessing

Points 50 - Sampling & Preprocessing

By means of the correction , the input range and the unit are automatically adapted.

The arithmetic mean of 50 sampled points produces a resulting sampling rate of 20 Hz, since groups of
50 points each are summarized by one point.

e To transfer the current settings to the device, click on the button Download [139] (<) (Ribbon Home
(or Setup/Panel-Control) > Download).

5.9.8.2 Panel - Settings / Start measurement
Now you can create the Panel page.

e Open the plug-in Panel.

e Activate the Design mode (‘%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).

Create a curve window containing Thermocouple:

e From the tool window: Data Browser, drag the variable: Analog inputs > Thermocouple to the Panel
page.
¢ In the Widget selection list: Standard (curve window).

Curve window properties

Adjusting axes
Adapt the axis settings:

* Right-click the mouse over the curve window (not over the cross () in the center).

¢ In the context menu then appears, select Configuration and subsequently the command Axes...
A dialog appears in which you can adapt the curve window's axes.

e In order to see the y-axis settings, select the axis y1 from the list at left (Axes List).
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Now make these settings:

Parameter Value
Scale Linear
Range selection Fixed range: min, max
Minimum [°C] 0
Maximum [°C] 40
Tick selection Ticks at fixed distances
Tick distance [°C] 5
_{of x|
Soale [ Arrangernent " Text " Attributes l
e =1
il Sale: ILinear j
1 - -
R el [Fied ronge: min,max =l
0 Themocouple binimum ["C: I':I
b airnurn ["C]: I‘“:I
Tick zelection ITil:ks at fived distances j
Tick distance ['C]. E
Small ticks fo =l
Order of magnitude: I.-’-'-.utu:u j
4 | o
(] I Cancel | v fpply changes Set as default Topic
I

Picture 24: Settings for the y-axes
In order to apply the settings, click on the button "OK".
e Display a grid by means of the curve window's context menu item Configuration > Grid.
¢ Insert a text box with the text: Measurement Thermocouple and adjust the font size and the
Widget-size.
e Deactivate the Design mode (%) (Ribbon Panel-Design (or for a simplified view: Home) > Design
Mode).
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Starting measurement, observing results
e Start the measurement| s () (Ribbon Home (or Setup/Panel-Control) > Start).

Picture 25 illustrates one possible display of the course of the temperature signal.

Picture 25: Curve window with plot of temperature

Saving
With that, you have completed this example and can save it:

e Stop the measurement (M) (Ribbon Home (or Setup/Panel-Control) > Stop).
« Save (k=) the experiment under the name "Thermocouple measurement".
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6 Setup - Connect the device

There are multiple ways to connect the imc measurement devices with the PC. In most cases, the
connection via LAN | zss) (local area network, Ethernet) is implemented. See section Connecting to LAN in
four stegs@ﬁ for the quickest way to connect PC and measurement device.

But there are also other connection types:

Modem | s=:1 (TCP/IP with PPP)

o WLAN/a:5]

Radio modem|ss2! (GSM, mobile phone network)

Null modem |ss] (serial interface)
These are described in a separate chapter: Special options for connecting to the device (01,

The devices use the TCP/IP protocol exclusively. With this protocol, some settings and adaptations for
your local network may be necessary. For this purpose, the support of your network administrator may

be necessary.
0 Note

¢ When using multiple TCP/IP connections, e.g. LAN, Wireless LAN and modem, observe the remarks in
the chapter Computers with multiple TCP/IP connections 206,

6.1 Connection via LAN

To connect via LAN there are two options:
1. The measurement device is connected to an existing network, e.g. via network switch or hub.
2. The measurement device is connected directly to a network adapter on the PC (point-to-point).
In a LAN, the first case is typically implemented. For both variants, different cables may be required!
Modern PCs and network switches are usually equipped with Auto-MDI(X) automatic crossover
recognition, so that having multiple various cables is no longer necessary.
1. Connecting to an existing network:

e Anuncrossed UTP cable, e.g. CB-UTP-3 is necessary
¢ Connect the measurement device's LAN jack to a switch. Only with a hub or switch is it possible to
run multiple devices.
2. Direct connection to the PC (point-to-point):

o If you are using older PCs with AUTO-MDI(X) Crossover Detection, you need a special "crossed"
UTP-cable (Category 5, RJ45 connector, e.g. CB-UTPX-3)

¢ Connect the measurement device's LAN connector directly with the PC's LAN jack
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Recommended network configuration:

If possible, always use up-to-date network equipment in order to achieve the maximum transfer
bandwidth. The current standard (2014) is: 200BASE-T (Fast Ethernet 100 MBit/s) or 1000BASE-T (GBit
Ethernet). GBit Ethernet network equipment (switch) is backwards compatible, so that imc devices can
be operated with 100MBit Fast Ethernet.

The cable length between the switch and a PC or a device should be less 100 m. Use a shielded cable. If
the length of 1200m is exceeded, then you have to insert another switch. If the system is being integrated
into an existing network, you must ensure that the minimum data rate can be guaranteed. If this is not
the case, you should use network bridging.

6.2 Connecting via LAN in four steps

The most common case is described below: the PC and the device are connected via cable or switch. The
device's IP-address must be set in the PC's address range. Subsequently, the device can be connected
with the PC. If a connection has ever been established previously, the software knows the device's
hardware configuration. In that case, experiment configurations can be prepared without any connection
to the device.

Step 1: Determining the PC's IP-address

Before starting the configuration of your measurement device, you should determine your
computer's IP-address (the following screenshots and texts refer to MS Windows 10). There are
multiple ways to do this, of which some may not be possible on your PC, depending on the
administrator rights you have. In such cases, you should contact your responsible
administrator/IT-service.
Before determining the IP-address, connect the measurement device with the PC and activate it.
To open the configuration dialog, use one of the following:

¢ Open the Windows Control Panel and search for "View network connections"

e Select "View network connections"
e Open Windows' input box by using the keyboard combination of Windows-key + R[ W n-R] .

o Enter the following command in the edit box:
control netconnections

The "Network Connections" window appears. Then right-click the mouse over the entry for your
network connection and then select the item "Properties” in the context menu once again. Then the
Connection Properties window appears.
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Select Version 4 of the Internet Protocol Version 4 (TCP/1P4) and click on Properties. Now the current
settings are visible. Please note the computer's IP address (3) and the subnet mask (4).

;'{ LAM Connection Properties x Internet Protocal Version 4 (TCR/IPw4) Properties x
Metworking General

Connect using: ou can get IP settings assigned automatically if your network supports

i this capability. Otherwise, wou need to ask wour network adminiskr akor
@ Intel[R) PROA 000 MT Metwaork Connection for the appropriate IP settings.

LConfigure... (C) obtain an IP address automatically
This connection uses the following iterns; (®) Use the following IF address:
.IEICHEHHDI' Microsoft Networks -~ IP address: | 192 . 168 .10 . 2 | 3
IE'File and Printer Sharing for Microsoft Metworks
005 Packet Scheduler Subriet mask: | 255 255 .255 . 0 |
g _Link-Layer Topology Discovery Responder Default gateway: | w.o.0 . 1 |
4 Intemet Protocol Version 4 (TCP/IPv4) |1
U . Microsoft Network Adapter Multiplexor Pratocol v Obtain DMS server address automatically
£ > b
z (®) Use the following DMS server addresses:
Install.. Uninstl Preferred DMS server: | m. 0.0 .10 |
Description

Alkernake DN server: . . .
Transmission Caontrol Protocal/Intemet Protocol. The default - | |

wide area networl protocol that provides communication
across diverse interconnected networks.

[Jvalidate settings upon exit advanced. .

oK Cancel Cancel
Select Internet Protocol (TCP/IP) Settings for TCP/IP

/T Warning

Be careful in changing settings, since if the same network card is used, there may be difficulties later
in the company network. Please discuss this with your responsible administrator/IT-service.

0 Note: Obtain IP-address automatically (DHCP)
If "Obtain IP address automatically” (DHCP) is selected, no IP address is displayed. In this case, you
have to determine the current IP-address using the Command Prompt/Command line.

Note, however, that automatically obtained IP-addresses might change the next time the operating
system is started!
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Determine the IP address using the Command line

Open Windows' input box by using the keyboard combination of Windows-key + R [ W n-R] . Type
cmd in the text box and confirm by pressing Return. In the command line window which then
appears, type ini pconfi g.

Now you can read the IP-address of the desired network connection:
BX Command Prompt — O et

Civzipconfig

Windows IP Configuration

Ethernet adapter LAN Connection:

Connection-specific DHS Suffix

IPvd Address. . . .« « « « « - « . :|192.168.18.2 | |P address of the PC
Submet Mask . . . . . . . . . . . :|255.255.255.@| Subnet mask
Detault Gateway . . . . . . . . . ! 18.2.8.1 hd

Result of the command "ipconfig"

For the present case, the PC uses the IP 192.168.10.2 with the subnet mask 255.255.255.0. For this
reason the measurement device should have a number which differs from the PC in the last block.

In the example shown, the fixed IP 192.168.10.2 with subnet mask 255.255.255.0 is selected. For
measurement devices, any numbers would be suitable which begin with 192.168.10. and then do not
contain 0, 2, or 255. The 0 and the 255 should not be used, if possible, due to their special
significance, and 2 is the computer's number and so not suitable for the measurement device.

Step 2: Connecting the measurement device

When you connect the measurement device directly to your PC, you may need to use a ""crossed”
network cable in some circumstances. If the measurement device is connected to the network via a
network hub or switch, or a patch box, use an uncrossed network cable. Modern PCs and network
switches are able to switch electronically. Hence you can use both cable types.
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Step 3: IP-configuration

Start imc STUDIO. Open the dialog for configuring the device IP address by clicking on the button
Device interfaces (-_-'%1).

Ribbon View
Setup-Configuration > Device interfaces (=5=) Complete

If this button is not present in the view you are in, it is also possible to open the dialog after a device
search if it failed to find any new devices. Subsequently, a prompt appears asking whether to search

for devices with an inappropriately configured network interface. Close this message box by clicking

"Yes".

Once the dialog starts, the system automatically searches for all devices in the network. In the tree
diagram, all available devices are indicated. If the device is found in the group "Currently not
reachable", you need to configure the LAN settings. If the device is found in the group "Ready for
measurement”, you can retain the current settings or view them.

Select the device.

Device interface configuration X

| | Device information @
Currently not reachable 21| Device name: T126678_C5_7008 1
Recently reconfigured SN 176678
¥ Ready for measurement Device identifier: imcDev_12126678

imc_CRC_400_140625 (140625)
imc_CRC_400_142570 (142570) Current PC configuration @ Current device configuration @
imc_CRC_400_143075 (143075) Configuration source; Manually configured Configuration type: Manually configured I...
imc_CRFX_2000_160090 (160080) || 1p address: 10.0.11.75 Current IP address: 10.0.11.86
imc_CRFX_2000G_190001 (190001) Subnet mask: 255.255.0.0 Subnet mask: 255.255.0.0
imc_CRFX_2000G_150002 (130002) Gateway: 10.0.0.1
imc_CRFX_2000GI_190294 (486065) DN5 server(s): 10.0.0.10

imc_CRFY_400_140872 {140872)

Mew device configuration
imc_CRFX_400_141127 (141127)

imc_CRFX_400_141470 {141470) Interface: [Lan [ ]
imc_C5_1208_122751 (122751) Configuration type: | Manually configured IP address [+ ]|
ime_C5_7008_1_126679 (126675) 1P address: [10.0.11.86 lie. 192.168.0.2
imc_C5_7008_N_143066 (143056) Subnet mask: [255.255.0.0 | i.e, 255.255.255.0
T_123020_CRPL_2_DIO (123020) . .

Gateway: i.e, 192.168.0.1

| T_126678_cs_7008_1 (126678) | , '

DNS server: e 192.168.0.1
T_126680_C5_7008_1 {126680) _ _
T_141039_CRFX400 (141039) Domain:
T_141652_C5_7008_1 {141692)
T_PL_2 121582 (121532) v

[ Advanced Configuration | [ Close ]

Display of measurement devices found and of the IP-address

If the configuration type: DHCP is used, the IP-address is obtained automatically from the DHCP-
server. If there is a direct connection between the device and the PC with a crossed cable, you should
deactivate the DHCP. If it is impossible to obtain any setting values via DHCP, the alternative values
are used. These could lead to errors in the connection (different networks, same IP-addresses, etc.).
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Without DHCP, you must set the IP-address manually. Please note that the device's and PC's IP-
address must fit together, in other words that in the network mask only the portion representing the
device is different (see example).

Example for IP settings PC Device
IP-address 10. 0. 0. 34 10. 0. 0.45
Network mask 255.255.255. 0 255.255.255. 0

In order to apply the changes, click on the button Apply. Wait for the device to restart and then close
dialog.

0 Note: Connection via modem or PCMCIA-card

If the connection to the device is established via a modem or a PCMCIA-card, start the program
imc DEVICES Interface Configuration by clicking on the button: Advanced Configuration.

An exact description is found in the chapter: Setup - Connect the device > Special options for
connecting to the device o1\

Step 4: Integrating a device into an experiment

Now you are ready to add the device to the imc STUDIO experiment.
If your device is unknown to the system, first perform the device search 961, Use the menu button
Search for devices (@).

Select the desired device: Once you click in the checkbox Selected for the desired device, it is ready to
use in the experiment (see Device Search - Known and Selected Eﬁ).

Selected Device name SM Device specification
»i v [T _124835_C1_1_LEMO_ET 124835 ime C1-1 LEMO
T_130039_busDAQ X 130039 busDAG-¥
T_130311_SPARTAM_U32_ZAM 130311 imc SPARTAMN

You can also select multiple devices for your experiment.

Now the device is known. After the next program start it is available for selection. For further
information, see the documentation on plug-in Setug@.
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6.3 Special options for connecting to the device

Additional ways to connect with the device are presented below. For other special cases, please see the
section on LAN connection.

6.3.1 Devices and TCP/IP

It is absolutely necessary to carry out the instructions below in the sequence given. But first read through
the whole section in order to get a preview of the needed measures.

General preparations
A imc device with TCP/IP supports a classic network interface (LAN).
For a device having a LAN-interface, the following parameters must be set appropriately:

o |P-address If your network is equipped with a DHCP-Server, these data can be
e Subnet-mask accessed automatically by the device upon switch-on. Have your
network administrator make the necessary configuration of the
DHCP-server and the DNS-server. You can skip the rest of this

* Domain (optional) section, in that case, and proceed with Configuration of the PC/ s,
¢ Router-address (optional)

o DNS-server-address (optional)

0 Notes for the Administrator

¢ We recommend using a fixed assignment of IP-addresses to the devices and to set an unlimited lease-
time. A device's host name cannot be changed. It is comprised of a prefix and the device serial
number, e.g. " imcDev__99030143".
For a device with a PPP-interface, it makes sense to set the following parameters:

local and remote IP-address,

Baud rate and protocol of the serial interface to modem or cable,
DNS-server address (optional),

user name and password (optional),
scripts for connecting and disconnecting (optional).

If there is no DHCP-server, the necessary device settings must be made as described further below. Have
your administrator issue IP-addresses for your device units and make note of the address assignments.
Have the administrator enter the device units in the DNS-server if there is one. In this case, also make
note of the DNS-server's IP-address and the name of your network domain.

Find out the subnets in which the devices are to be operated and make note of the corresponding

subnet-masks. You will also need the IP-addresses of any routers present which your devices units are to
use.

Once you have gathered all the above information, you can proceed with the next section.
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6.3.1.1 Configuration of the PC
To operate TCP/IP devices you need a PC on which the TCP/IP-protocol is installed and ready. We assume
here that your PC is already set up appropriately. If this isn't the case, follow the instructions in your
network card's documentation and in the WINDOWS help texts in order to install TCP/IP on your PC.

Avoid changing your PC's IP address if the PC is on an existing network! Simply adjust the configuration of
the measurement devices! The chapter Devices and TCP/IP with PPP [«21), contains hints on preparing your

PC for running PPP-devices.

Firewall and Ports

If a firewall is set up on your PC, you must ensure that the software has access to the ports used. The
easiest way to do this is by enabling the program from within imc STUDIO.

The following ports are used:
e UDP 1200

e TCP 1200 through 1202
Example for Windows XP:

1. Click on the Windows Start button and open the Control Panel. Select Security Center.

E- Control Panel ;lglﬂ
Eile Edit Yiew Favorites Tools  Help | li;'

£ oy Y ." hY (,|

& Back - "\_J - ﬁ' P ! Search Falders [aaz]

Address Iﬁ' Contral Panel j ﬂ e

Control Panel

[} Swikch to Classic Yiew

»

@EEH R

See Also

& ‘Windows Update
(7)) Help and Support

3 Other Control Panel
Options

Pick a category

al Appearance and
Themes

Network and Internet
Connections

Add or Remove
Programs

Sounds, Speech, and
Audio Devices

Printers and Other
Hardware

User Accounts

Date, Time, Language,
and Regional Options

Accessibility Options

Performance and
Maintenance

&>y’

Security Center
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¥ windows Security Center

& Security Center
Help protect your PC

»

9} Resources

Get the latest security and wirus
infarmation from Microsaft

Check Far the latest updates From
Windows Update

iaet suppork For securiby-related
issues

Get help about Security Center

Change the way Security Center
alerts me

Security essentials

Security Center helps wou manage your Windows security settings, To help protect vour computer,
make sure the three security essentials are marked ON, IF the settings are not OM, Follow the
recommendations. To return bo the Security Center laker, open Control Panel,

Wwhat's new in Windows to help protect my computer?

@ Firewall O ON |
@ Automatic Updates O 0N
QJ Virus Protection O ON | ¥

Manage security settings for:

Internet Options [@ Windows Firewall ]

Windows Firewwall helpz protect wour computer by preventing unauthorized users
fram gaining access ta pour computer thraugh the Internet ar a netwark.

Thiz zetting blocks all outzide sources from connecting to this
computer, with the exception of those selected on the Exceptions tab.
[] Don't allow exceptions
Select thiz when pou connect to public networks in less secure
lozationz, such as airparts. You will not be notified when Windows

Firewwall blocks programs. Selections on the Exceptions tab will be
ignared.

@ 2 Off [not recommended)

Ayvoid uzing this zetting. Turning off Windows Firewall may make thiz
computer more vulnerable o viruzes and intruders.

What elee should | know about 'Windows Firewal?

QK. ] l Cancel

2. Select Windows Firewall and go to the dialog page "Exceptions".
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3. Click on the button "Add Program".

"= Windows Firewall

General | Exceplions | Advanced

Windows Firewall iz blocking incaming netwark. connections, except for the
programs and gervices selected below, Adding exceptions allows ome programs
to wark better but might increase your security risk.

PBrogramz and Services;

M ame

File: and Frinter Sharing
imc: Devices

Microsoft Office Outlook,

Metwaork, Diagnostics for Windows P
Femote Aszistance

Remate Desktop

O UPAP Frameswork,

—

T~
| addProgiam.. | [ ) addPot.. |[  Edt. Delete

N

Dizplay a potification when Windomws Firewall blocks a program

What are the risks of allowing exceptions?

[ oK ][ Cancel ]

4. Find the programs starting with imc DEVICES and imc STUDIO and click OK.
Add a Program [$__<|

To allow communications with a program by adding it to the Exceptions list,
zelect the program, or click Browse to zearch for one that iz not listed.

Programs:

; im Devices [F-Canfig
g im: Devices TCPIP-Config
=¥ imc Sensors

b

Path: |E:'\D|:uc:uments and Settingx'\.-'-‘«llUsers"v‘-‘l.pplicat|[ Browse... ]

o (o ]

Close the dialog with "OK".

0 Note

Alternatively, you can enable the ports. To do this, each port must be entered for UDP and TCP.
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6.3.1.2 Use of TCP/IP devices in various network situations

In some cases it's necessary to be able to run the PC together with the measurement device both in a
network (e.g. company network) and, for mobile applications, with a point-to-point connection. In order
to enable convenient and reliable operation in both settings, the following manner of proceeding is
recommended.

In larger networks, the IP-addresses for the network's PCs are usually assigned automatically (e.g.
Windows XP: Network settings > Internet protocol (TCP/IP) > Properties > Obtain IP-address
automatically). For that purpose, the network comes with a DHCP-Server (DHCP: Dynamic Host
Configuration Protocol).

If the Windows operating system is started on the PC in such a network (a physical connection between
PC and the network (EtherNet cable) exists!), then the PC is automatically assigned an appropriate IP-
address and the value for the subnet mask is set. The measurement devices can obtain appropriate IP-
addresses and subnet masks in the same way if the use of DHCP for the device is enabled. Thus, within a
network with a DHCP-server, there aren't any address conflicts and no problems finding the devices in
the network.

If the same PC is now started outside of the network environment (where there isn't any DHCP-server;
e.g. on board a vehicle), then assignment of the IP-address proceeds according to the APIPA-protocol
(Automatic Private IP Addressing). In such cases, an IP-address is assigned by the Windows operating
system from a reserved IP-address range (169.254.0.1 ... 169.254.255.254). The subnet mask is set to the
value 255.255.0.0. See also AutolP| sl

In this case the measurement devices use the IP-address set in the device. If an address from the range
reserved for APIPA is selected in the device as the IP-address, and the subnet mask is set to the value
255.255.0.0 (the use of DHCP for the device remains enabled!), then it's also possible to set up a
connection between the PC and the device within the company network without any problems.

0 Note

e The IP-address actually used for the PC and the value for the subnet mask can be determined by
entering the following command line in the "(MSDOS-) input prompt":

Windows 2000/XP/Vista/7 ipconfig /all

o If an IP-address for a device is to be set from the range reserved for the APIPA, it must first be
checked which IP-address has been assigned for the PC, if no DHCP server is available. To do this, the
PC is deactivated and disconnected form the network. After activation of the PC, the IP-address
currently in use is determined as described above. Make a note of this IP-address!

e Ensure that each device is assigned its own IP-address. This also goes for assignment of IP-addresses
from the range reserved for the APIPA! This prevents address conflicts even in networks without a
DCHP-server.

e Fundamentally, the physical connection (EtherNet cable) between the device and the network should
be set up before the device is activated, so that automatic assignment of the IP-address can work. If
the automatic IP-address reference fails, the IP-address already set remains valid from this moment
until the device is deactivated. However, this address isn't generally suitable for the IP-addresses used
in the network and address conflicts can result, or locating the device in the network will fail!
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6.3.1.2.1 Computers with multiple TCP/IP connections

If you have set up multiple TCP/IP interfaces in your PC system, be sure to enter different subnets for
each one! Otherwise random conflicts will occur. Reasons for having multiple TCP/IP interfaces include:

¢ You separate your connection to the company network and your connection to the measurement
device by means of two network boards.

¢ You occasionally connect your measurement device via modem (PPP)
¢ You have added a Bluetooth connection.
The settings for the addresses could look like this, for instance:

Measurement device Router-company Network Board1 Network Board 2
IP-Address 192.168.1.3 192.168.0.1 192.168.1.26 192.168.0.13
Subnet-Mask 255.255.255.0 255.255.255.0 255.255.255.0 255.255.255.0

In this example, your PC would communicate via Network Board 1 with the device and via Board 2 with
the company network.

6.3.1.2.2 DHCP and APIPA

The settings presented here apply to the imc device, not the PC:

¢ Use DHCP: (Dynamic Host Configuration Protocol) The device tries to get its settings from a DHCP
server. If the server is not available, the fixed settings are used! This corresponds to the alternative
configuration in Windows PC.

e DHCP ClientID: The DHCP ClientID can be entered if the DHCP server requires a special DHCP
ClientID for IP assignment. If there is no entry, the MAC-address| =z is used. Supposing
measurement devices are to be assigned IP by the DHCP server from a particular range. In that case,
‘MeasDev 1' etc. could be entered, for example.

e DHCP Hostname: If your administrator makes the device accessible via a DHCP Hostname, enter it
here. Otherwise, leave this box empty.

o Auto-IP (DHCP + APIPA): (Automatic Private IP Addressing) Use DHCP is automatically activated
along with this option. If the DHCP server cannot be reached, the fixed configuration for the address
is not used. Instead, the device uses a random number generator to get an address in the range
from 169.254.1.0 to 169.254.254.255. Afterwards it tests whether the address generated is
available. If it is already used for another device, the search is repeated until a free address is found.

0 Note

If the PC's network interface is configured to "Obtain IP address automatically" (e.g. DHCP), then there
is a problem with point-to-point connections when the network connection is cut and then restored
(e.g. restart of the device interface in the process of a firmware update).

In such a case, the restoration of the device connection is delayed until the PC's network interface is
completely reactivated (with a permanently valid IP-address).
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6.3.2 Device connection via LAN

imc STUDIO comes with a variety of interface-configuration options:

Programs Description
Device Interfaces|wo7 | Offers a simple guided interface for modifying the devices' LAN-configuration.

If the simple configuration is inadequate, it is possible to start the advanced Assistant via
the dialog: Interface-Configuration 16

The following connection types can/can't be configured via the dialog:

yes no
Device connection via LAN Device connection via Modem (TCP/IP with PPP)
Device connection via WLAN Device connection via WLAN
IP-configuration only advanced configurations, such as speed,
encryption, ... but must be pre-configured via
Interface-Configuration | =10\

Interface- Interface-Configuration is for configuring imc - devices having a new motherboard (2 LEDs
Configuration| 3161 at the Ethernet interface). Modem (PPP)- or PCMCIA-settings can be made for new devices
only with Interface-Configuration. Devices manufactured until July 2003 do not support
Interface-Configuration.

TCP/IP-Config TCP/IP-Config is for configuring former devices, manufactured until July 2003. These
devices are not supported by imc STUDIO. Instead, use imc DEVICES. The documentation
for TCP/IP-Config is included in the documentation for imc DEVICES.

6.3.2.1 LAN-Configuration

By means of the dialogs "Device Interfaces" and "Interface-Configuration™, it is possible to find out
whether connection to the device can even be established at all. You are able to review the device's
network system and to adapt the settings to the local network.

All entries are checked for plausibility, thus preventing incorrect entries. Even so, making the
configuration requires system expertise and you may need support from your network administrator.

Preparation:
Connect the devices to the LAN (Connection via LAN Eﬁ) and switch the devices on.

© Note: No devices found

o If the devices described below fail to find any devices, check whether your PC and the devices are
properly connected to the network and activated.

o If finding devices still does not succeed, set up a direct connection to the PC (Connection via LAN @).
You should also check whether the Firewall and port| | setting is preventing a network connection
to the device.

© Note: DHCP

DHCP (Dynamic Host Configuration Protocol) in conjunction with an appropriate server enables dynamic
assignment of an IP address to the devices (see DHCP and APIPA [xus)).

The devices ship set for DHCP. If an DHCP server is activated in your network, no further manual
settings are needed. See your network administrator if you have any questions.
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3 Warning: Valid IP address

To set a valid and available IP address for the device in an existing network, be sure to contact your
network administrator. If you set an IP address for the device which is already used by another device in
the network, the result will be that one of the devices is no longer available in the network.

LAN-Configuration with Device Interfaces

Start imc STUDIO. Open the dialog for configuring the device IP address by clicking on the button
Device interfaces (-_-'%1).

Ribbon View
Setup-Configuration > Device interfaces (%) Complete

If this button is not present in the view you are in, it is also possible to open the dialog after a device
search if it failed to find any new devices. Subsequently, a prompt appears asking whether to search
for devices with an inappropriately configured network interface. Close this message box by clicking
"Yes".

Once the dialog starts, the system automatically searches for all devices in the network. In the tree
diagram, all available devices are indicated. If the device is found in the group "Currently not
reachable", you need to configure the LAN settings. If the device is found in the group "Ready for
measurement”, you can retain the current settings or view them.

Select the device.

Device interface configuration X

| | Device information @
A
Currently not reachable 211 Device name: T126678_CS_7008 1
Recently reconfigured SN: 126678
¥ Ready for measurement Device identifier: imcDev_12126678
imc_CRC_400_140625 (140625)
Imc_CRC_‘HZIﬂ_HZE?I] (1425?03 Current PC Eﬂ'l'lﬁgl.ll'ﬁﬁﬂl'l @ Current device cﬂnﬁgumtion @
imc_CRC_400_143075 (143075) Configuration source; Manually configured Configuration type: Manually configured I...
imc_CRFX_2000_160090 (160090} || 1P address: 10.0.11.75 Current IP address: 10.0.11.86
imc_CRFX_2000G_190001 (190001) Subnet mask: 255,255.0.0 Subnet mask: 255.255.0.0
imc_CRFX_2000G_190002 (190002) Gateway: 10.0.0.1
imc_CRFX_2000GI_190294 (486065) DNS server(s): 10.0.0.10
imc_CRFX_400_140872 (140872
- -7 ¢ ) = Mew device configuration
imc_CRFX_400_141127 (141127) -
imc_CRFX_400_141470 {141470) Interface: [Lan [ ]
imc_C5_1208_122751 (122751) Configuration type: | Manually configured IP address [+ ]|
ime_C5_7008_1_126679 (126675) 1P address: [10.0.11.86 lie. 192.168.0.2
imc_CS_7008_N_143066 (143066) Subnet mask: [255.255.0.0 | i.e. 255.255.255.0
T_123020_CRPL_2_DIO (123020) | -
Gateway: i.e, 192.168.0.1
| T_126678_cs_7008_1 (126678) | , '
DNS server: e 192.168.0.1
T_126680_C5_7008_1 (126680) .
T_141039_CRFX400 (141039) Domain:
T_141692_C5_7008_1 (141692)
T_PL_2 171582 (121582) ¥
[ Advanced Configuration | [ Close

Display of measurement devices found and of the IP-address
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The right-side portion is subdivided into four regions:

Region Description

Device information Lists information for identifying the device.

Current PC configuration | Lists the current configuration of the PC-adapter via which the device was found.
Current device Lists the current configuration of the device adapter.

configuration

New device configuration | Here, you can modify the device interface configuration.

Support by a configuration suggestion

This dialog offers support in configuring the interface. If the device's configuration is not
appropriate for the PC, an appropriate configuration is found and suggested. Suggestions appear in
"green" shade.

Please check the suggestion exactly! Do not accept the suggestion without first verifying the IP-
address: Is it a valid and available IP-address?

Subject to the PC-configuration, the next free IP-address is offered as the suggestion. Free IP-
addresses might be occupied by devices which are currently switched off. In most cases, the
suggested configuration can be used for a "point-to-point connection”, since there are no other
devices in the network in this case.

No suitable suggestion:

In some cases it may occur that no IP-address is suggested. For IT reasons, the software is not
able to conduct a search across all IP-addresses and only a small number of IP-addresses are
checked. If all addresses checked are occupied, no result is returned. If the device is selected
once again, a new search is started among other addresses.

If no address is suggested, it is best not to conduct any more searches but rather to manually
enter a suitable address.

Procedure

e Select the device
e Check the settings and make the appropriate changes
e To write the changes to the measurement device, click on the button: "Apply"

Once the configuration has been written to the device, a warm start is carried out so that the new
settings take effect. This process requires some time.

Advanced configuration

In some networks, configuration via the dialog is not adequate. For instance, it may be possible to
activate the device connection via WLAN, but not to configure it. A device connection can not be
established via modem (TCP/IP with PPP). In these cases, click on the button: "Advanced
Configuration”. The dialog: "Interface-Configuration” opens. Follow the instructions for
configuring the device interface.
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LAN-Configuration with Interface-Configuration

Procedure

o Start the program imc DEVICES Interface-Configuration.
The program can be started either via imc STUDIO or the Start menu.

Viaimc STUDIO:
¢ Start imc STUDIO. Open the dialog for configuring the device IP-address by means of the
button Device interfaces (_%_-) (Ribbon Setup-Configuration > Device interfaces).
¢ There, click on the button: "Advanced Configuration™.
Via the Start menu:
o Start the program: imc DEVICES Interface Configuration, from the program group: “imc" .

At the left there is a tree labeled PC and below it one entry for each network adapter which uses
TCP/IP. The name or IP-address of your PC is usually displayed here. The respective entry can consist
of either a domain name or the associated adapter’s IP-address. This includes the dial-up network's
adapters.

¢ Double-click on the network adapter's entry in order to start an automatic search. Depending on
the network and the number of devices connected to it, this can take a while.

Then the tree diagram will display all available devices under the adapter.

o Double-click on the device's name and then click on the entry LAN. You can now see the
measurement device's current configuration, as shown below:

,& T_126678_C5_7008_1 - imc DEVICES Interface Configuration — O >
7
B T123228 CRPL2DIOA | 0 o
- T_123310_C51208
__ T 123368 CRPL_3 Ready! W aiting for connection!
- T_123145_SEISMO_KLK MAC-address: [0D:AD33.06:ED58 CurertIP addess: | 10 . 0 . 11 . 86
= T_126678_CS_7008_1
LAN IP zettings
E‘E:gl Fized settings
""" IPaddress | 10 . 0 .11 . 85  Subnetmask | 255 285 0 . 0
- T_141690_CRC_400
- T_141692_C5_7008_1 DNSserver. | 10 . 0 . O . 10 Gateway [10. 0.0 .1
- T_143124_CRC_400 _
- T_Smoketest 120685 ( Damain: |
- T_Smoketest_124835_| _ _
- UINIZ_Power_122446 Dynamic ssttings
[ Werstirker 120630 ﬂ [ Use DHCP DHCP client 10 |
- Witali_09140154 ﬂ [ AutelP [DHCP + APIPA)  DHCP hostname: |
L
< >

Settings for LAN-interface

0 Note: Inactive entries

If all the entries have been set as inactive or there is no entry, your PC is not configured correctly.
Exit the program and check all network settings. Subsequently, repeat the configuration.
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TCP/IP configuration
o Click in the tree diagram on LAN in order to make the network settings.
o Enter the IP settings in the right-side region.
Current state: Lists the device-adapter's current configuration.
IP settings: Here, you can modify the device interface configuration.
In this way, you can modify the settings for all measurement devices.

Accept changes

The configuration is only written to the respective measurement device once you click on the button
"Accept".

o After the configuration, select the device again in order to return to the overview.

o T_126678_C5_7008_1 - imc DEVICES Interface Configuration - O >

¥

E-T_12322% CRPL_Z_DIO A
_123310_C51208
_123368_CRPL_3

Device name: |T_1 26673 _CS_70031

Hetwork name; |imcDev_1 212BE7S

Settings to be applied

[v LAM seftings I I
L PCMEIA,
q-T_141690_CRC_A00 I Accept I | Export curent settings
H-T_141692_C5 70081
H- T_143124_CRC_400 Messages:

H-T_Smoketest 124835 [
i UMIE_Power_122446
f- Werstdrker_120630

7 Witali_09140154

B
B
B
B T_Smoketest_ 120688 (
£
£
B
B

< >
Dewvice name; <T_126678 C5_T003 1> Metwork name: <irmcDew_ 12120678

¢ In the group "Settings to be applied", select the device adapters for which the changes are to be
applied.

¢ In order to write the changes to the measurement device, click on the button: "Accept"

Once the configuration has been written to the device, a warm start is carried out so that the new

settings take effect. This process requires some time.

Reject changes

To reject all changes, simply exit Interface-Configuration and respond to the prompt "Reject all
changes?" with "Yes". If you select "No" for this prompt, the entries you made on the right side of
the dialog remain intact. But they will only be applied once you click on the button Accept.

Export current settings

For documentation purposes, it is possible to export the interface settings currently applicable in
the device to a CFG-file. Import is not available. The device folder is automatically the destination
and the suggested file name is the device name with a suffix.
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0 Note

o After confirmation "Interface-Configuration" allows, that the subnet mask has a format, that is not

common for that network class.
Example: Networks starting with 192 are so called class C networks. They always use the subnet of
the format 255.255.255.X. In special situation it is necessary to change the format to 255.255.X.X.

6.3.2.2 TCP/IP, PPP via a router
In a structured network (network with routers, Internet, ...), imc devices could not be integrated by
means of a network search. With the knowledge of the IP-address or of the domain name (DNS name), it
is now possible to integrate a device into the Device Table |11 and to establish a connection.

To do this, run a devices search by IP address or DNS name.

Ribbon View
Setup-Control > Search for devices by IP/DNS () Complete

Proceed as follows:
1. Open the dialog "Search for devices by IP/DNS".

search for devices by IP/D x|

Device OMS name or [P address:

k. I Cancel

2. Enter the IP-address or the DNS name.
3. Clicking on the button OK initiates an attempt to establish a connection. If this succeeds, the
device is integrated into the system.
0 Note

If you wish to define a device which is connected to the PC via the Dial-up network, you must first set up
the Dial-up connection
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6.3.3 Device connection via WLAN

This option is only for devices as of group 2/s81and higher and can only be set using Interface-
Configuration.

— LA settings
¥ Usze integrated WwilLak
— Metworlk
I etwark type: IManaged - !I M etwaork cel 1D
Metwork. name: Iimu:D e
— Tranzfer
Charrel  [1 -] |Speed
24 MBit/s fised Y =
—E t' 24 MBit/= max -
ety 36 MBits fived
Type: IWF‘#—‘-.:Z-F'SK CCMPAAES (8 - B3 characters) I 36 MBit/s ma
43 MBit/z fived
K e Mk 43 MBit/s max
= [MyKey B4 MBit/s fived  —
54 MBit/s max hil I
Parameter Description
Network type Should be set to Ad-Hoc if no access point is used, otherwise to Managed.
Network cell ID This is needed to select an access point (4 hexadecimal characters).
Network name The name of the network, into which to integrate the device. This name must be the same
for all devices and PCs which are to communicate together (max. 32 characters).
Channel The available selections are channels 1-13 and channels > 36 for dual-band WLAN. Observe
all national regulations. For instance, in the USA, channels 12 and 13 may not be used.
Speed The meaning of auto depends on the integrated WLAN-card! 11 Mbit/s max means that
the system attempts to transfer data at 11 Mbit. If the connection is too bad, however, the
transfer rate is reduced automatically. With the setting 11 Mbit/s fixed, the transfer rate is
not adapted automatically.
Encryption The key must be the same for all participants. The exact number of characters set in the
combobox must be entered. The setting 104 Bit is called 128 Bit on the PC by many drivers.

0 Note

o If a maximum value has been set for the speed and the connection quality is bad, the speed is
adjusted automatically. In consequence of frequent speed adjustments, there may be data overflows.
In such a case, set a lower maximum speed.

e The device does not support data exchange between the WLAN connection and the LAN connection.
Even if unauthorized access to the WLAN takes place, there is ho danger of access to the device via
the LAN.

o For devices as of group 4 and higher, up to 54 Mbit/s can be transmitted. The necessary prerequisite
is that the system was commissioned since Summer, 2012, and that the version of the operating
software used is imc Devices 2.7 R3 SP13 or respectively imc STUDIO 4.0.

Attention: For these devices, the WLAN function can no longer be set correctly using older versions of
the software.

o For devices as of group 4 and higher (SN19xxxx) up to 300 Mbit/s can be transmitted. Therefore
Speed at Transfer must be set to "auto". Furthermore the Network type "Managed" may be activated
and please select as Encryption "WPA2-PSK CCMP/AES (8-63 Zeichen)". If you select another
encryption, then the speed will be reduced to 54 Mbit/s conforming to the 802.11n Standard.
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6.3.3.1 WLAN connection setup possibilities
PC via integrated WLAN - Device via integrated WLAN

PC
ime device ==
-
)
E
-
f}‘-:

Directe connection via integrated WLAN

A working WLAN connection can simplify your work significantly. But a bad WLAN connection can
drastically impede your work and in many cases can lead to data overflow. Therefore, you should only
use this technology if a stabile connection can be assured. Along with direct integration of WLAN with the
devices, there are other options for achieving efficient data transfer with WLAN.

PC via Access Point - Device via integrated WLAN

PC
imc device ==
—

ot

l
Access
Point

4y
ID

PC via Access Point - Device via integrated WLAN
The PC is connected with an Access Point. This connection is made either with a cable or a stabile WLAN
connection. The Access Point can be chosen in such a way to ensure adequate power supply for a strong
antenna.
PC via Access Point - Device via Access Point

PC
ime device

- -
- -
- “ ! [, ‘1
Access Access
Point Foint

PC and device via Access Points

This option is well suited for wireless transmission across especially long and problematic expanses.

At distances of over 30m, we recommend the use of Access Points at both ends. This means that strong,
directed antennas can be used whose power supply can be ensured by the choice of appropriate Access
Points.

The connection between the Access Point and the PC or the device is made by an cable or stabile WLAN
hookup.

In this case, the interface from the PC and the measurement device is configured like a normal LAN
connection =7, The cable is replaced by the wireless connection and administered by the Access Points.
These must be configured in accordance with the instructions provided for them.
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6.3.3.2 adhoc WLAN and Windows 8/ 8.1

Problem: Under Windows 8 /8.1, there is no longer any ad hoc connection.

Solution: An access point is set up using cmd, via which the device can be reliably connected.

¢ Under PCMCIA in the Interface Configuration, make these WLAN settings:

Simc_ANDIS_V_1
Simc_ANDIS_V_1
Simc_ANDIS_V_1
Simc_ANDIS_V_1
Simc_ANDIS_V_1
Simc_ANDIS_ V1
Simc_ANDIS_ V1
Simc_CL_ 4124 M
ime_CL_T016_1_
-imc_CRC_2000¢
Sime_CRC_4001
-imc_CREX_2000
-imc_CREX_2000

ODEEEEREEEEEE

. DCACLA
Sime_CREX_2000
imc_CREX_2000
imc_CREX_2000
e CREX_A00_
Sime_C5_ 4108 M
S C5_5008 1
e CS_T008_1_
e CS_T008_1_
e CS_T008_1_
Sime_CS_T008_1_
-ime_C5_T008_1:
i C5_T008 M
ime_CX_LITE_DI
Aimec_SPARTAM_
Simc_5PI4_Gerae

.

T E B

£ >

Settings for PCMClA-interface

Ame_ANDIS VT A

— Current state

The interface iz connected with an application on a PC

MAC-address; (001561 20:07:85

Current IP address; 192 1683 . 0

— P zettings

— Fixed settings

P address: | 192 . 168 . 0

3 Subnet maszk: I 286 0285 285 . 0

DMS zerver I n.o. 0

0 Gateway IEI.EI.EI.EI

Diamain; I

— Dpnamic settings

7|1 UseDHCP

DHCP client 10:
ﬂ [~ AutedlP [DHCP + APIP4]  DHCP hostname:

ime CDIA Raras v

—WLAN settings

W Use integrated WLah

— MNetwork,

Hetwork hpe: I t anaged

j Metwork, cell 1D:

Metwark name: IS‘-IT-NETE

— Transfer

|‘| vI

Channel:

Speed: I Ak

— Encrption

Tupe: IWF‘.-'-‘-.E-F'SK CCMP/AES [3 - B3 characters]

. pr—
ey |

© 2017 imc MelRsysteme GmbH

imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



316 Setup - Connect the device

¢ Call cmd with admin rights. Set the network and password, e.g.

netsh w an set hostednetwork node=al | ow ssi d="SVT- NET2" key="0123456789"
netsh w an start hostednetwork

Now an additional connection is available.

T @ “ u Metwork Connections v | & Search Metwaor.., 2

Organize = 7]
= | Ethernet = | LAN-Verbindung* 3
%b berlin.imc-berlin.de kb SWT-MET2
Controller der Familie Realtek PCR... itm Von Microsoft gehosteter, wirtuell...

Now it should be possible to access the device. In the IP-settings, set an appropriate address for the
device, here for example 192.168.0.111.

The device can now be found in a device search and connected in the normal way.

© Note

After restarting the computer, the connection is no longer available. The two lines can also be written in
a batch file. These command lines must then be run with admin rights. The connection settings are then
restored. See also the description below of the procedure as a Task.
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Creating the batch file and running it via the Task Scheduler

Creating a batch file

Create a text file with these two lines

netsh wlan set hostednetwork mode=allow ssid="AP_name " key="Password"
netsh wlan start hostednetwork

e.g.

netsh wlan set hostednetwork mode=allow ssid="SVT-NET2" key="0123456789"
netsh wlan start hostednetwork

Name this file e.g. “MyAP” and give it the extension “.bat”

Calling the file via the Task Scheduler
Start the Task Scheduler:

WINDOWS-key + R and then Taskschd.msc

File Action View Help

= xE BE

Task Scheduler (Local)
i+ |y Task Scheduler Library |

MName Status

(B{BE519CAD-3... Ready
(5 {8044DBC4-... Ready
(% Adobe Flash... Ready

[ ST S [ P

<

Triggers ™
When the ti
When the ti
At 1:36 AM

T N

>

General |Triggers | Actionsl Con| * I U

Mame: |Create_AccessPoint

Lacation: \

Author: BERLIM\Klaus Getrost

Description:

Cuickly creates a simple task.

@| Create Basic Task...

& Create Task...

Import Task...
Display All Running Tasks
i Disable All Tasks History
1 Mew Folder...

View
G Refresh

Help

FY
Ib Run A
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Use Create Task...
General
Name e.g. “My_imcDEVICES_Wifi”

Activate “Run whether user is logged on or not” and “Run with highest privileges”. “Configure for
Windows 8.1”

General | Triggers | Actions | Conditions | Settings|
lim My_imcDEVICES_Wifi

Location: \

Author BERLIMYKlaus Getrost

Description:

Security opticns

When running the task, use the following user account:

BERLIM'Klaus Getrost Change User or Group...

() Run only when user is logged on

(® Run whether user is logged on or not

[ Do not store passwoerd. The task will only have access to local computer resources.

Run with highest privileges

[] Hidden Configure for | Windows 8.1
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Triggers
New...

Begin the task: At startup” and "Enabled

F

Begin the task: | At startup L

Settings

Mo additional settings required.

Advanced settings

[ ] Delay task for: 15 minutes
[] Repeat task every: 1 hour W for a duration of: |1 day

[] Stop all running tasks at end of repetition duration

[] Stop task if it runs longerthan: 3 days W

[] Activate:  2/27/2015 [ 1:3%:18 PM [[] Synchronize across time zones

] Expire: 27272008 [ 1:38:78 PM ] Synchronize across time zones
_[v] Enabled _

OK || Cancel
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Actions
New..., "Action: Start a program" and add the batch file
& Create Task

| General I Triggers| Actions | Conditions I Settings|

When you create a task, you must specify the action that will cccur when your task starts,

Action Details

You must specify what action this task will perform.

Action: |5tarta program

Settings

Program,/script:

|..D:\_Work\5er1.rice\Tipps und Trickstadoch und Wir‘ldows| | Browse... |

Add arguments {opticnal): | |

Start in (optional): | |

Conditions and Settings
All settings deactivated.
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6.3.4 Device connection via Modem (TCP/IP with PPP)

What is a PPP connection?

The abbreviation PPP means Point-to—Point Protocol. As the name indicates, this protocol concerns
single point to single point connection (i.e., one client and one server) as opposed to Ethernet, where any
number of subscribers are connected together via the Ethernet-bus. The client is always the one to set up
the connection and to register with the server. The server checks the client's authorization and transfers
to the client all information necessary for participating in network communication. After this, both
parties configure their network interface; a connection then exists between the two. The PPP-protocol
manages this preliminary procedure; it does not handle the actual communication! Instead, the PPP-
protocol can be viewed as building a sort of "tunnel” between the parties and packaging the actual
network communication protocol, for instance TCP/IP.

In a TCP/IP-based network, the individual subscribers are distinguished by their personal IP address.
Strictly speaking, the address is not assigned to the PC or device, but to the network interface. After all, if
a PC has two Ethernet connections, it can have two IP-addresses.

IP addresses, then, can be assigned not only to Ethernet interfaces but to any network interface which is
able to transfer data according to the IP protocol. In this sense, even the WINDOWS Dial-Up Network
(with the PPP-option activated) represents an IP interface.

Physically, such point-to-point connections are serial connections. In the simplest case, the two PPP-
subscribers are connected via a zero modem cable, but in most cases it is via modems.

0 Note

In summary, PPP in conjunction with TCP/IP serves to connect two PC/devices or networks via a serial
modem line. The PPP-connection remains transparent for the network subscribers. The PPP connection
is a property of the Dial-up Network.

6.3.4.1 Connection via PPP
For connection via PPP, the device needs a serial interface in addition to the Ethernet connection. This
serial interface can be connected to a modem. The measurement device is in this case the PPP server,
the control-PC the PPP client. That means that the PC calls the device to establish a connection. TCP/IP is
used as the network data transfer protocol.

D FPP-Connection

—=
Deskiop-System Madem Modem

imec measurement device
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6.3.4.2 Configuring devices as a PPP-Server
The measurement devices can be configured as a PPP-server.
e For configuring devices of group 1/ e8], the auxiliary program TCP/IP Config is provided.

e For configuring devices as of group 2/s81and higher (manufactured since August 2003), the auxiliary
program Interface-Configuration is provided.

Configuring devices with TCP/IP-Config

For the PPP configuration, the device must be connected with the PC via Ethernet. Start the program
TCPIP-Config. Perform a network search.

On the right side of the dialog, all devices located are listed. Once the device having the PPP option is
selected, the softkey PPP-settings is accessible. The dialog thus called presents all PPP settings which
are required for running the imc unit as a PPP server.

o TCP/IP-device settings -0l x|
— Device zearch — Device zetting
i FC-name; |PC-ELALS &
Ilzable hosts: Devices found:
Mame / |IP-Adresse | Device name | Sernial-# |«
klaus imcDey_ 03053415 03083415

imcDey_ 03089416 03089416
imcCranosPL_120300 03075254
imczCronosPL_120112 03120112
imcCranosPL_120265 03120265 J
imcCronosPL 120257

“imcCronosPL 120299
imcCronosPL 120307 =

EEE setings... M etwark, settings... |

To set the PPP-parameters, click on the button PPP-settings in the main dialog.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Special options for connecting to the device 323

PPP settings of TCP/IP-device | For more related info, read the chapter

Modem settings for TCP/IP devices|zsl!

When you click the button OK, the PPP-
& DHCP-zerver can automatically azsign an |P-addreszs to this sett!ngs are written to the device. Th_e
device. If no DHCP-zerver iz prezent in the netwark,, enter an settings are only adopted by the device
Iocal address here. once you comply with a prompt to
confirm them. The process lasts a few

Pasdresse | 0145 | Secuity] Serpt | COM-Port]

el erEssss seconds. Once the message Now applying
network settings appearing next to the
. : 168 . 12 . 1 ;
=l f[fedﬁgz] button Properties fades away,
configuration of your device has been
Femote IP-address: | 192 168 . 12 . 2 completed.
[Caller]

k. I Cancel
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Configuring devices with Interface-Configuration

For the PPP configuration, the device must be connected with the PC via Ethernet. Start the program
Interface-Configuration. In the tree diagram, select your device on the left side. Expand the entry for
your device and click on the sub-entry Modem there.

All of the PPP-settings necessary for operating the device as a PPP-server can be made on the control
panel which covers the right side of the screen. For more related info, refer to the section Modem
settings for TCP/IP devices| s of this chapter!

.. imc_CS_7008_1_125858 - IF-Config =10l x|
!

-imc_CS_1208_122751 || Cutont stat

l-imc_CS_7008_1_124455 MITEn! State

-- imc_C5_7008_1 125403 |N|:u telephiohe or null modemn connection to P existel

[-imc_CS_7008_1_125812

[#-imc_CS_7008_1_125813 MAC-address: IIn preparation! Current IP address: I o. o0 .0 .0

-- imc_C5_7008_1 125814

E| imc_C5_7008_1_125858 — P zettings M axirnurn packet size

i i~LAN Local IF address [device): I 192 168 . 0 . 1 Send [MTU]: |15EIEI VI
Femate |P addresz [FC): I 192 1683 . 0 . 2 Receive [MAL): |15EIEI vl

[F-imc_CS_7008_123381

[+ imc_CS_7008R_123372 ~ Security

[+-imc_C5_8008_125811 L. . ,

__ imcCronosPL 120055 v Zlways enable disling in (with or without passwaord)

__ imcCrnnosPL:lz[JGBg_D.ﬁ.Bﬂ ¥ Enazble dialinwith plain password [FAR]

- imcCronosPL_121375 I¥ | Eriable dialitwith encoded password|[EHER]

[+ imcCronosPL_125817 p "

f¥l- imcCronosPL_125818 assword. |

[¥-imcCronosSL_123557

.. imcDev_ 07104418 — Modem configuration

[-imcDev__07171753 | nitialization script;

BF-imcDev__ 10276074 I ATEF OF ATHIWMTED250=0 0K, j

-- imcDev__ 10300537

.. imcPOLARES_ 121730 Initialization zcript for callback:

[ imcSPARTAN_Test_130719 [ ATQIVIHO OK |

- JBO_IBUS1_07234427 o -

__ KPF_B01_MSR02 Initialization string far fax zending:

-- MES50501 I'&T j

[+ miniPOLARES 140071

__ miniPOLARES_140101 Baud rate: 115200 j Flowe cantral: IHardware [rts/cts) j

" miniPOLARES_8U_140042 [~ Mull modem Murnber of rings il acceptance of call; |1

H- Mirec_CRFX -
Car I_>I_I

Settings for modem-nterface

To write the settings to the imc measurement device, simply click on the device's entry on the left

side and on the right side on the button Accept. First check whether the settings appearing in the box

above the button are to be applied, and activate or deactivate them according to your wishes.

Once the configuration has been written to the unit, the device performs a restart and makes the new

settings operative. This process lasts about 1-2min. When the message Settings have been applied
appears in the Messages box the configuration of the device is complete, and you can continue with

the next device.
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6.3.4.3 Modem settings for TCP/IP devices (PPP)

IP address: Since Windows isn't able to assign an IP-address to the device, an IP-address must be entered
in the box Local IP-address (device). The second box, Remote IP-address (PC) can be left on 0.0.0.0. In this
case, an IP-address must be assigned to the caller (PC) by means of the Dial-Up network settings. This IP-
address must be located in the same subnet as the address assigned to the device. See also the notes at
Computers with multiple TCP/IP connections | sos!.

DNS Server: Not needed if there is a direct connection between the PC and unit.

6.3.4.3.1 Configuration with Interface-Configuration
hawximum packet size 1 Maximum package size: This option enables the maximum package size
Send [MTLUY [1500 =] | to be reduced, in order to improve the data throughput in the face of
. . I__,' bad conditions. The default value of 1500 should only be reduced in the
" case of very bad telephone connections with many CRC errors. CRC
errors can be indicated either in the status of the dialup connection or in
the system monitor, depending on the Windows version.

In the box Security, it's possible to set a password for setting up the modem connection. By clicking on a
checkbox, the corresponding option is activated, which determines in what way the password is to be
received. The system later inquires the password before a modem connection can be set up.

— Security

[v Always enable dialing in [with or without pazsword)
¥ | Erigtle digl-it with plain passwend [ELE]
¥ | Enatle digl-nwith encoded passwardl(EHEE]

Pazzword: I’“‘"

¢ Always enable dialing in means that the password protection is deactivated! Anyone who knows the
telephone number can dial in, whether they can enter the password or not.

¢ Plain password means that PAP is accepted. In this protocol, the password is transferred in plain
text. Therefore, there is a possibility that it could be intercepted. Using such an intercepted
password, an intruder could dial into the device.

¢ Encoded password means that CHAP is accepted. In this protocol, no information is transferred
from which the password could be derived. Even if an intruder is able to discover an authorized
user's response to a password prompt, it's still not possible to abuse the password. Each password
prompt demands a totally different response which only can be derived if the original password is
known.

e It is possible to enable both PAP and CHAP.
¢ The password may have up to 32 characters.
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Modem configuration: Here, the Baud rate of the PPP interface as well as the Scripts are set, which
govern the connection setup or disconnection process.

The PPP interface is set up via a serial connection, whose maximum possible Baud rate is 115200 Bd. The
flow control of the serial interface is achieved exclusively by means of the hardware protocol. These

settings must be the same for both subscribers.
— Modem configuration

Initialization zcript:

A T+CFUN =11 DK ADZ0ATEMIED OF AT+CRIM=Y' SOk ATS0=0 0K

Initiahization zcnpt for callback:

[ aTooviHD OK =

Initialization ztring for fax sending:

fr =]

Baud rate: 115200 j Flow comntrol: IHardwarE [rhzdcte] j

[~ Mull madem MHumber of rings tll acceptance of call I'I

The two initialization scripts consist of a sequence of "Command-response pairs"”, in which, however, the
first step is to await the modem's response. Since a command would normally need to be sent as the first
step, the empty quotation marks indicate that there is no command to expect. Then the script proceeds
with the next pair; beginning with a command such as "ATZ". And then comes the matching response,
such as "OK", etc.

e The initialization script can have at most 128 characters. Its purpose is to carry out the basic
initialization of the modem. If the modem requires special initialization, the appropriate commands
should be entered at this point. The combobox already contains examples of the most common
ones, which should be enough for most normal cases. For a GSM-modem, only a PIN must be
entered.

Analog modern: "ATS Ok ATHMA ER-3EC150=0 Ok
G5 modern: " AT+CFUM=1 Ok ADADADADADATO A ED OF. AT +CPIM=

EESH [ALTO0Z4): MATHCEUM=1 1 OK AD20ATOMAED Ok AT+CFIM=
[SOM [ALAROE4S): "ATS O ADADADADADAT M EDS0=255540=2541=154
[SOM [ALRO0EES): "ATE Ok ATOMAEDZW250=0541=1 OF AT*¥.=1 Ok ATH

¢ The Initialization script for callback should not be changed. Up to 64 characters can be entered. The
callback function makes it possible to first call the device and then be called back by it.

| nitialization script for callback:

AT HOVIHD OF, =]

Analog roderm: " ATAMATHD O
i 35M moder: MATAMTHO OF.
G5M [ALF024): " ATOMAHD Ok, —
ISDM [ALBOGAS]: " ATOMAHD Ok, -
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¢ The Initialization string for fax sensing is a single AT-string of up to 64 characters in length.
Therefore this is not a script like the one in other controls! Here you can enter special AT-

commands which are needed to set the modem into fax-mode. Most of the time, there should be
no reason to change anything here!
|nitialization string for fax sending:

=

¢ Analog modern:

G5 modem: aT

GSM [aL7024); AT
[SDH [ALEOR4S): AT

o Number of rings till acceptance of call: If set to a number, so a user can get the phone, the line can
be used for the device and for talking.

If you use a zero modem connection, it is enough to set the check mark for the Zero modem control.
Otherwise, you select the modem type. To do this, right-click on the little arrow at the end of the line of
text, in order to expand the selection (with GSM, replace XXXX with the pin).

COM-Port: The PPP-interface is realized via a serial connection. For this purpose, the last dialog page,
COM-Port, is provided:

The settings to be made are Baud rate and Protocol. The maximum Baud rate which can be set is 115200
Bd. However, for devices manufactured prior to August, 2003 (no LEDs at the Ethernet interface) it's
57600 Bd. The serial interface then functions by means of a hardware- or software protocol; devices

dating from August, 2003 only by means of hardware protocol. These settings must be the same for the
modem and the device.

The default values are:
Baud rate max 115200 Bd./57600 Bd
Protocol: Hardware

To use a hardware flow control, a cable is needed which is connected to these lines. This isn't always the
case with zero modem cables.
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6.3.4.4 Configuring a PC as a PPP-client

In order to use the Windows PC as a PPP-client, the following conditions must be met:

e A modem is connected to the PC,
e [tis installed under Windows,
¢ The Dial-Up network under Windows was installed.

imcDevicell |

General Server Types | Scriptingl Multilinkl

Type aof Dial-Up Sermver:

IF'F'F': Internet, Windows MT Serer, Windaws 98 j

— Advanced optionz:
[™ Log on to network:

[ Enable software compression
[ Fequire encrypted pazsvword
[ Fequire data enciyption

[ Becord a log file for this connection

— Allowed network protocols:
[~ MetBEUI

I~ AP/5P Compatible
W TCPAP TCPAP Seflings... |

| k. I Cancel |

In order to be able to set up a direct connection (without a modem) between the device and the PC by
way of a null modem cable, this "null modem" must also be installed. The installation to select is called,
for example in WindowsXP, "Communication cable between two computers". Not all Windows operating
systems are designed for such an installation as a default. With a router running under a different
operating system, such as Linu, it's possible to set up a connection via a null-modem cable.

Refer to the modem manufacturer's documentation and that of Microsoft Windows for information
about installing the modem and the Dial-up network. The following will restrict itself to a few
explanations and points on the general procedure which is recommended.

Create a new connection. Enter the telephone number of the device's modem. Then the Dial-up
Network's properties can be edited. The following illustrations show the recommended default
configuration, which should always work. Only the IP-address must be entered according to the user's
own needs. The dialogs shown come from Windows98. In other versions of Windows, the dialogs look
different, but are used in an analogous way.
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Some additional notes on configuration:

TCP/IP Settings K |

" Server assigned |P address
¥ Specify an |P address

IP address: |192 J1ea . 12 124 |

% Server assigned name zerver addreszes

A~ Specify name zerver addreszes

Erirryam S | I I 0 |
Secomdan DS | 0 0 0 |
ErimaniaiHE: | I I 0 |
Secondan i} | 0 0 0 |
¥ Use IP header compression
[ Use default gateway on remate netwark
] I Cancel

Protocol: Select only TCP/IP! Deselect all other protocols.
IP-address: The instructions above configure the device as a PPP server in such a way that the PPP

interface on the PC has a fixed address. For this reason, an unambiguous address which identifies
the Dial-up Network as a TCP/IP network interface on the local PC must be specified. If the
computer has an Ethernet adapter, this IP-address may not belong to the same Subnet.

Name-Server: Not needed if there is a direct modem connection between the PC and the unit.
Standard-Gateway: Must be deactivated, since the device is neither an Internetprovider nor router.

Otherwise there is a danger that the network will not work on the PC involved!

Compression

LCP Expansion: Not supported by the measurement devices.
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6.3.4.5 Making a null modem cable
If you wish to operate your device via a null modem connection, you need the right kind of cable. Below,
the required pin configuration is described. There is a distinction between cases where the unit’s
counterpart supports Hardware-Handshaking (RTS, CTS) and where it doesn't.

Null modem with Hardware-Handshaking

For a null modem cable with Hardware-Handshaking, your cable must be configured like this:

9-pin

5

2

6

1

7

3

6

B

GND

RxD

TxD

RTS

CTs

DTR

DSR

DCD

25-pin (female)

imc-Device

(female)

|

_

GND

RxD

TxD

RTS

CTs

DTR

DSR

DCD

9-pin

5

2

6

1

The PC's control line Data Terminal Ready (DTR) instructs the device to wait for a PPP-connection. If
this line isn't controlled properly by your PC, you can use the unit’s DTR-signal as a substitute.
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Null modem without Hardware-Handshaking

For a null modem connection without hardware handshaking, a three-wire connection is adequate. In
order for the device to be able to enter a PPP-connection, the signals Data Set Ready (DSR) and Data
Carrier Detect (DCD) must be connected at the device with the line Data Terminal Ready (DTR). This
can happen either right inside the terminal plug or via a switch.

PC imc-Device

9-pin 25-pin (female) (female) S9-pin
5 7 GND GND 5
2 3 RxD w RxD 2

\{’

3 2 TxD /N XD 3
7 4 RTS RTS 7
8 5 CTS CTS 8
4 20 DTR o— DTR 4
6 6 DSR DSR 6
1 8 DCD DCD 1

0 Note for devices of group 1

If you permanently connect the lines, the imc unit always expects a PPP-connection. The Ethernet
interface is then deactivated! You can only access the device via Ethernet if you disconnect the
connection between the lines DSR, DCD and DTR.

6.3.4.6 Establishing/Disconnecting a PPP Connection

Establishing a PPP connection

As already explained in the introductory passages, a PPP connection actually remains transparent for its
subscribers. That means that the imc STUDIO operating software makes no reference to the PPP
connection; as far as it is concerned, the connection is of the usual TCP/IP type. In consequence, the PPP
connection must first be set up by Windows before the imc STUDIO operating software is started.

To establish the PPP connection, select the icon with the link to the device in the Dial-Up Network which
was set up according to the instructions in the last section [a25),

After the connection has been successfully established, a TCP/IP connection is ready for the imc STUDIO
operating software. Now the operating software can be started, and a network search can be carried out
in the manner usual under TCP/IP. After the network search the unit should appear in the list of
hardware and can be selected.

0 Note

In order to use your device via the PPP connection, first set up the connection via the Dial-Up Network,
then start the software.
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Disconnecting a PPP-connection

First disconnect from the device on the software level (Ribbon: Home > Disconnect). Only after this is
done, close the modem connection by selecting Disconnect in the Dial-Up network. The device then
returns to a standby state.

6.3.4.7 Commissioning a radio modem with TCP/IP (PPP)

Devices as of group 2 and higher are described in device overview| eg.

Falcom A1, A2D-1, A2D-2

Prerequisites:
1. Modem set to 9600Baud (factory setting).
2. HyperTerminal connection settings: 9600, 8bits, no parity, 1 stop bit, no protocol.
3. HyperTerminal connection settings: 115200, 8bits, no parity, 1 stop bit, no protocol.

Preparing the modem:

1. Connect modem to PC via serial cable.
Start HyperTerminal connection at 9600Baud.
Input: "at" then ENTER. Modem must respond with "OK".

Change transfer speed to 115200Baud by entering "at+ipr=115200", then ENTER. Modem must
respond with "OK".

5. Start HyperTerminal connection at 115200Baud.

6. Input: "at&f", then ENTER, "at&s0", ENTER, "at+ipr=115200", ENTER, "at&w", ENTER. Modem
must respond each time with "OK".

> wn

Preparing the device:

The program "Interface-Configuration” is used to make the following changes in the device:
1. The IP-address is set to match the PC's Dial-up entry.
2. For the initialization script, the combobox entry for the GSM-modem is selected.

3. In the command "AT+CPIN=XXXX", XXXX is replaced by the SIM-card’s PIN. If the SIM-card
doesn’t require a PIN, "AT+CPIN=XXXX O AT OK” is deleted.

4. The Baud rate is set to 115200.
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WaveCom Fastrack

Prerequisites:

1. Modem set to 115200Baud (factory setting).
2. HyperTerminal connection settings: 115200, 8bits, no parity, 1 stop bit, no protocol.

Preparing the modem:
1. Connect modem to PC via serial cable.
Start HyperTerminal connection at 115200Baud.
Input: "at" then ENTER. Modem must respond with "OK".

Input: "at&f", then ENTER, "at&s0", ENTER, "at+ipr=115200", ENTER, "at&w", ENTER. Modem
must respond each time with "OK".

> wn

Preparing the device:

The program "Interface-Configuration" is used to make the following changes in the device:
1. The IP-address is set to match the PC's Dial-up entry.
2. For the initialization script, the combobox entry for the GSM-modem is selected.

3. Inthe command "AT+CPIN=XXXX", XXXX is replaced by the SIM-card’s PIN. If the SIM-card
doesn’t require a PIN, "AT+CPIN=XXXX O AT OK” is deleted.

4. The Baud rate is set to 115200.

6.3.4.8 Determining the MAC-address of the measurement device
In order to find your imc measurement device’s MAC-address, start the "input prompt” (e.g. Windows XP
under Programs\Accessories).

There, begin by accessing the device with a ping and the IP-address. The IP-address can be found with the
help of the program Interface-Configuration [ o7,

Example for the ping command:
ping 10.0.9. 30

¢+ Command Prompk =10l x|
tnping 18.8.18.38 ;I

inging 18.8_.18_.38 with 32 bytes of data:

eply from 18.8.108.38: bytes=32 time=2msz TTL=64
eply from 18.8.18.38: hytes=32 time<ims TTL=64
eply from 18.8.108.38: bytes=32 time<ims TTL=64
eply from 18.8.18.38: hytes=32 time<ims TTL=64

L

ing statistics for 10.8.10.38:

Packets: Sent = 4, Received = 4, Lost = B {(@x loss>,
pproximate round trip times in milli—seconds:

Minimum = Bmz, Maximum = 2Zmsz,. Average = Bmns
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Next, enter the following command:

arp —a
¢ Command Prompt i [m] B
C:varp —a ;I
Interface: 18.8.1.17 —— Bx4
Internet Address Phyzical Address T vpe J
18.8.8.18 Af—-14-89-68-54-83 dynamic
18.8.8.16 a8—-aAbh—dbh-76-34-64 dynamic
18.8.8.19 AB-Bf -1f-64-98—eb dynamic
18.4.8.28 SN IS R S B dynamic
18.68.18.38 Af-aB-33-82-580-74 dynamic
RN -
.| | AW

In the second column ("Physical Address") you will find the MAC-address.

6.3.4.9 Instructions for setting up a PPP-device
1. PC Control panel > call network

2. install TCP/IP Dial-Up adapter
3. set IP-address properties if no DNS-server is available

a. IP 192.168.12.1 (e.g. imc)
b. Sub 255.255.255.0
4. otherwise, configure DNS (normally, this has already been done)

a. Host name: name; domain: imc.imc-berlin.de
b. search order: add 192.168.11.1 to list
¢. Domain imc.imc-berlin.de

5. Creating a Dial-Up network

a. General
i. phone number
ii. selectmodem
1. General
a. configuration of COM connection
b. maximum speed 115200
2. Settings: Standard
3. Options: Standard
b. Server types (win98SE)
i. Type:PPP
ii. Options TCP/IP everything else off
1. TCP/IP settings
a. permanently set 192.168.12.12
iii. Script: Standard
iv. Multilink: Standard
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6. Call TCPIP-Config (from the imc program group)

a. Search
b. Choose device and call PPP settings
c. IP-Address
i. Setlocal address e.g. 192.168.12.13
ii. Remote IP doesn’t matter
iii. Username & password if necessary
iv. Script
1. Default > don’t change anything
2. GSM
Send ATZ\r
Pause 1
Send AT+CPIN=XXXX\r
Pause 20
Send ATSO=1 \r
Pause 1
Signal Icp open
7. Hardware: Default: 38400; Hardware

8. Write to device

9. Physically construct modem line

10. Set up Dial-Up connection

11. If the connection is established, start imc-software

a. Choose device > edit

b. Choose network settings

c. Click TCP/IP

d. Activate host address (in this example: 192.168.12.12)

6.4 Optimize the network

You should observe the following notes for networks with high data rate, to reduce the risk of a data
overflow.

1. The network between switches/hubs and PC should be 1GBit/s

The actual data rate is decreasing with the number of channels. Avoid unnecessary channels.
The RAM buffer should be as big as possible, not Auto. See also RAM buffer time.

Save only channels you need to the internal disk.

Avoid curve window setting that need a lot of performance. Choose scroll mode. Avoid the rezoom
function after a long measurement duration. Don't set the sample points to symbols. Try to find a
curve window configuration, that shows no bucking.

6. Observe the recommended virus scanner settings! 4s!! It would check every sample written to the
hard drive. That takes most of the performance of a PC and the hard drive.

7. Check the processor and network load with the PC task manager

A A
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6.5 Complex Networks

Theoretically, every type of network can possibly function. Until now, we have only considered networks
consisting of a PC and n imc Devices units. However, it is possible for example, to have 3 PC's, two
printers and n imc-Devices units connected in a network:

imec device imec device imc device

PC
PC (Monitor) Q

=

The PC on which imc STUDIO is installed is declared as the Master-PC, which configures the measurement
device. Various other clients can access the measuring device via the network (e.g. via imc STUDIO
Monitor or imc LINK, or, it is set up accordingly, using a browser via imc REMOTE WebServer).

The well-known network restrictions are also valid here. In particular, it is impossible for more than one
person to write to the same file. Furthermore, it is impossible for one person to open a file while another
writes to it. In general, all network restrictions that apply to files also apply to the individual Devices
units.

ime device

imc device

Monitoring

In consequence, the software con prevent multiple users from configuring the same device.

Using a second network

To avoid disturbing data transfer between devices units and PC's, a second network using a second
network card per PC can be set up. This second network can be used for transferring data between the
PC's.
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7 Setup - Advanced Device Functions

This is where to find the documentation for the devices functions in the plug-in Setup.

Overview

e Fieldbusses/ss!

e Storage Options and Directory Structure|sss)
e Device Hard Disk, removable drive ]
e Synchronization| 2]

e imc Display Editor|es:]

e imc Messaging] ss2|

Configure via FTP/ 77

imc REMOTE WebServer |z

imc Online FAMOS| 7zl
Miscellaneous | !

7.1 Device Overview

imc STUDIO connects with the imc measurement devices e.g. via the local area network (LAN). In order
to be used e.g. via the LAN, the devices must normally be prepared (see Setup - Connect the device Eﬁ).

Some of the capabilities discussed in this manual only pertain to certain device models. The associated
device groups are indicated at the respective locations in the manual. The groups are shown in the
following table which can be used with imc STUDIO.

— notavailable e standard 0 optional
CRFX imc CRONOSflex CRC imc CRONOScompact CRPL imc CRONOS-PL
Interface .
Sevice protocol / Bit/s Supported data carrier RAM Rate ! Short
. Hard | Data |Interface| [kHz] description
2
Std. MBit/s | CF PCMCIA drive | [MB] [MB]

Group 2: SN12XXXX
imc CRPL -2, -3, 16 Modular system
-4,-8,-13,-16 TCP/IP 100 — [ ] 0 14 | (32 from 400 to identify on date of manufacture
imc CRSL-2, -4 2007 (as of summer, 2003)

Group 3: SN12XXXX
imc C1
ime C-SERIES TCP/IP 100 — o — 14 32 400

Group 4: SN13XXXX
imc BUSDAQ .
imc BUSDAQflex TCP/IP 100 . — 0 16 32 400 Field bus data logger
imc SPARTAN TCP/IP 100 e — 0 16 32 400 Modular system

Group 5: SN14XXXX
imc SPARTAN-R TCP/IP 100 . — 0 16 32 400 Modular system
imc CRC-400
imc CREX-400 TCP/IP 100 L — 0 16 32 400 Modular system
imc miniPOLARES TCP/IP 100 . — — 16 32 400
imc C1-N
imec C-SERIES-N TCP/IP 100 . — — 16 32 400
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Interface .
o protocol / Bit/s Supported data carrier RAM rate 1 short
evice -~
. Express | Hard | Data [Interface| [kHz] description
2
Std | MBIUS | USB® | o042 | drive | [MB] | [Me]
Group 6: SN16XXXX
2000 via
imc CRFX-2000 TCP/P | 100 | e . 0 16 | 512 Eth;ggAT Modular system
400
Interface .
Sevice protocol / Bit/s Supported data carrier RAM Rate ! Short
. 2 o | Hard | Data |Interface| [kHz] description
Std. | MBIt/s | USB® | CFast” | grve | [mB] | [MB]
Group 7: SN19XXXX
imc CRC-400GP ;?]Z?CV "
imc CRC-2000G TCP/IP 1000 L [ ] 0 16 256 else Modular system
imc CRFX-2000G(P) s

1 Max. aggregate sampling rate (see data sheet)

2 We recommend storage media that are tested by imc
(please consider the hotline for a current list)

Groups

Storage media

Group 4-6

For the purpose of onboard data storage, devices within those groups, are equipped with
CF-Card, ExpressCard slot. imc CRONOS-devices within those groups can be equipped with
an internally fixed hard drive available as an option.

Group 7

For the purpose of onboard data storage devices within this group are equipped with an
CFast-Card slot. Devices within this group can be equipped with an internally fixed hard
drive available as an option.

7.2 Fieldbusses

This chapter describes the different fieldbusses and their operation with imc STUDIO.

7.2.1 General Notes on Field-Busses

Field-bus channels: Operating methodology

Analog channels are configured using the setup page.

There is a dialog corresponding to each Field-bus, the Field-bus Assistant. In a sense, these dialogs allows
you to configure the "digital signal conditioning™ for the field-bus channels. Just like with the amplifier
channels, the channels defined in the Field-bus Assistant are also available on the Setup page for the
digital channels. For the user, these appear as additional analog inputs.

Therefore, you first need to define how to extract the channels from the messages using the field-bus
assistant. Once the field-bus channels have been created, the storage and recording settings can be
specified on the Setup page for the digital channels. Field-bus channels can also be used in

imc Online FAMOS and imc Inline FAMOS.
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7.2.1.1 Field-bus Channels: Synchronization with Analog Channels
Parallel recording of analog data and Field-bus channels is possible.

With Field-busses, it is generally not possible to determine exactly when the AD-conversion at the
sending subscriber has taken place. The resulting time offset is not taken into account.

The time of a message's reception is registered in the device with a minimum uncertainty of 100ps. This
is the time at which the message reception is complete. As well, due to the various pipelines (AD-
converter, time-offset correction, trigger-calculation), there is generally a time uncertainty of one
sampling period in determining times. In most Field-busses, it is even two sampling periods.

If the clocks of an analog data recording channel and a Field-bus channel are to be compared, then the
possible maximum time offset At is

Atmax = max ( 10()“5’ 2> max (tsamp-analog' tsamp—FB) ) + tFB—deIay
max(a,b) function that returns the larger of two values
tsamp-analog the sampling period used on the analog channels
Ceamp B the sampling period used on the field-bus channels
tFB-deIay the maximum delay between A/D conversion in field-bus sensor and actual
transmission on the field-bus

o Example

A CAN channel is sampled every 2ms (sampling rate = 500Hz) and an analog channel every 1ms
(sampling rate = 1000Hz). The maximum delay on the field-bus is 3 ms.

At o =2 % 2ms +3ms = 7ms

m

7.2.1.2 General Notes on Sampling and Time Stamping
Each channel which is recorded with the field-bus, can be stored in two different ways.

¢ Sampled with a fixed rare

¢ Time stamp for each sample
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7.2.1.2.1 Data Recording with Sampling
Field-bus messages arrive at more or less irregular intervals, i.e. they cannot be captured at a constant
sampling rate. Nonetheless, in many cases it is desirable to record data at regular time intervals. In fact,
many field-bus sensors do attempt to send their messages at regular intervals. Even if they do not
succeed at doing this, it is often acceptable to assume this to be the case.

For example, many processing algorithms (e.g. digital filters, FFT's) require equidistant data.

¢ incomming CAN-messages imc STUDIO samples fiel-bus channels

O sample of the channel - . . . .
equidistantly using the following algorithm: if a

7 new message has not arrived after the specified

sampling interval, the previous value is copied to
the current one.

: - This resulting data therefore consist of a series of

a amplitudes and are therefore more compact than
data saved using time stamps. The time

3 » coordinate can be determined from the start time

and sampling period stored in the data header.

8]
L4
m
L.
m
==
b4
inp|
==
/]

1
m

H
m
L.

oo o4 0203204 05 05 07 082 089 10 14 1.2 1.3
This method has important consequences:

¢ Aslong as no messages have been received, the field-bus channel is filled with zeroes. This can only
occur at the beginning of an untriggered measurement before the first field-bus messages have
been received. When a measurement is stopped and restarted without being re-initialized, there
are usually previous messages which are being used. In general, zeroes are not created when
messages are being sent every 200ms or less. If the zeroes at the beginning are not desired, we
recommend performing a triggered measurement. When you start a triggered measurement, the
system is armed and waits until the specified trigger condition (e.g. message value = 0) occurs.

o If the sampling rate is set significantly more rapid than the intervals at which the sensor transmits,
you obtain unnecessarily many data, where successive data points have the same value, thus
wasting memory and computation resources. If the sampling rate is significantly slower than the
intervals at which the sensor transmits data, then the sparse sampling loses data values.

¢ Itis recommended to select as far as possible a sampling interval matching the messages sending
interval.

o If the sensor no longer transmits, the last value received is entered in the channel as the current
sampling value.

When to use equidistant sampling

o If the sensor transmits at a more or less regular rate, then sampling is the most compact means of
storing data and the quickest way of viewing it.

o If the is going to be processed with imc Online FAMOS.
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Notes regarding the display in the curve window

When comparing time-stamped data with equidistantly sampled results from the same Fieldbus channel,
the equidistantly sampled data appear to be associated with earlier sampling times than the time-
stamped data. This would seem to contradict the previously described functioning principle of the
system. What is actually happening is that the equidistant channel adopts the value measured at the end
of the sampling interval, but places it at the start of that interval. In the example below, a channel’s
messages are recorded with a time stamp (red: TimeStamp). The messages are sent every 100ms. The
same channel is additionally sampled at a fixed sampling rate 1Hz. As the diagram illustrates, both
channels begin at 0s. The first value of the 1Hz channel corresponds to the last message in the first
sampling interval. The channel thus appears to be running ahead of schedule:

=8~ Sampled_1Hz =B~ TimsStamp

Why is the value placed at the beginning of the interval and not at its end?

With equidistant sampling there is always one sampling interval’s worth of uncertainty in the time. For
technical reasons, the physically captured value is delayed by the analog input filter, the digitalization,
and the process of transfer to the Fieldbus, so it is better to apply at least approximate compensation.
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7.2.1.2.2 Data Recording with Time Stamp

In time stamping mode, data values are only created when they are received. A time stamp is assigned to
every measured value. This time stamp states the time of reception of the message containing the
channel data. The time stamp requires 6 bytes. This is necessary in order to ensure high resolution of the
time even for long-term measurements. A single time-stamped sample thus requires 6 bytes more
memory than a sample with fixed sampling rate.

When to use time stamping

¢ When the exact reception times of messages need to be known.

¢ When the sensor transmits messages at very irregular intervals and equidistant sampling would lead
to an unnecessary increase in the amount of data.

Disadvantages of time-stamp data acquisition

¢ Field-bus channels recorded in time stamping mode, can't be proceeded in imc Online FAMOS!

¢ Interval saving of time-stamped field-bus-channels to the PC is not supported! Instead, you can
have the data saved at intervals to the internal hard drive

e If a channel sends high volume of data, the memory requirements must be taken into account. In
particular, the device's circular buffer memory requires correspondingly more memory for the same
buffer duration than equidistant measurement.

7.2.1.2.2.1 Setting the Buffer Duration, Circular Buffer Duration and Pretrigger
Duration for Time-stamped Channels

The buffer duration, circular buffer duration and pretrigger duration are specified as a time duration in
the Setup. For time-stamped channels, the imc STUDIO software assumes an average sampling rate
S,ssumeq ©OF 100 samples per second. This is necessary in order for the software to convert the specified

time duration into a buffer size expressed in samples.

If the user knows the actual average sample rate Sreal, then the duration to set can be calculated
according to the following equation:

ttoset = treal * Sreal / Sassumed
L oset the buffer duration, circular buffer duration or pretrigger duration [s]
t ool the desired actual circular buffer duration and pretrigger duration [s]
Sassumed the average sample rate assumed by the software
Sassumed = 100 Samples/s
Sreal the actual average sample rate in Samples/s

o Example
The actual sample rate S is 1200 Samples/s
The desired buffer duration t,, is 1min.

real
—_ *
ttoset - treal Sreal /S

60s * (1200 Samples/s) / (100 Samples/s)
720s

assumed
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7.2.1.2.2.2 Setting the Buffer Duration, Circular Buffer Duration and Pretrigger
Duration for Time-stamped Text Channels (time stamped ASCII, "TSA" )

Time-stamped text channels (TSA-channels) are used for, among other things, message protocols of the
various Field busses. A sample in such a channel consists of a time stamp and text or payload byte of
arbitrary length, plus multiple bytes specific to the TSA format. The buffer duration, circular buffer
duration and pretrigger duration for these channels is specified in the dialogs Configuration or Storage as
a time duration. The program assumes an average sampling rate S, ., of 100 samples per second,

where for each sample asize L, ., of 20 bytes per sample is assumed. These 20 bytes correspond to

about the size of one sample (or entry) in the Field-busses message protocol. These presumed values are
necessary for the program to be able to convert the specified buffer duration to a buffer size in bytes.

In order to determine the buffer duration, circular buffer duration and pretrigger duration t,_, to set,
the actual average data rate D, must be calculated. This data rate depends on two estimated values.

Dreat = Srear * (Lo + 12 Bytes/Sample)
Dreal the actual average data rate [Bytes/s]
Sreal the actual average sample rate [Sample/s]
Lreat the actual average number of payload bytes per sample [Bytes/Sample]

If the user knows the actual average data rate D
to the following equation:

real ! then the duration to set can be calculate according

ttoset = treal * Dreal / Dassumed
T oot the buffer duration, circular buffer duration or pretrigger duration [s]
tea the desired actual buffer duration, circular buffer duration or pretrigger duration [s]
D ascumed the average data rate assumed by the program [Bytes/s]
Dassumed = assumed * I‘assumed

=100 Samples/s * 20 Bytes/Sample

= 2000 Bytes/s
Deal the actual average data rate [Bytes/s]
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4 Example

The channel is a TSA channel.
The actual average data rate S is 150 Samples/s

On average, 48 payload bytes per sample are contained. L., = 48 Bytes/Sample
Dieat=  Spear * (Lieq + 12 Bytes/Sample)
= 150 Samples/s * (48 Byte/Sample + 12 Byte/Sample)
= 9000 Bytes/s

The desired buffer duration teal is Imin.

*D .. /D

toset — treal real assumed

= 60s * (9000 Bytes/Sample) / (2000 Bytes/s)
= 279

t

7.2.2 ARINC-Bus Interface

Introduction - What is the ARINC Bus?

The ARINC bus is a fieldbus used primarily in civil aviation. All data sent on the ARINC Bus consist of 32-bit
words. Below, the typical data diagram for the ARINC 429 is displayed.

MSB LSB LSB MSB
32 31 30 29 11 10 9 8 e 1
P SSM Data SDI Label

The label is transferred beginning with the MSB (most significant bit). In contrast, transfer of the data bits
begins with the LSB (least significant bit). The label is a value between 1 and 255, of which most are
defined in the specs for AERONAUTICAL RADIO, INC.; some few are reserved for future purposes.

Upon request, imc devices can be equipped with the ARINC 429 fieldbus interface (see data sheet). This
makes it possible to record and process data on the ARINC bus in parallel with the analog measurement
data. With the help of the ARINC-Assistant, all channels can quickly and easily be configured for the
ARINC Bus.

The ARINC interface offers the following performance characteristics:

e 8 receiver channels

¢ both binary- (BNR) and decimal-encoded data (BCD) and discrete data (DSC) can be captured. In
fact, these three data types can appear together in a single ARINC word.

¢ 4 Transmitter channels (via process vector variables)

This chapter is geared for users who are already familiar with the configuration of analog and digital
channels in imc STUDIO.
0 Note

Observe the general Field bus notes regarding the operation methodology| = of fixed sampling rates| s}
versus timestamp| s\,

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Fieldbusses 345

7.2.2.1 ARINC-Bus Assistant

Before the imc device can record an ARINC data channel, the ARINC data word must be defined. This task
is accomplished by the ARINC-Bus Assistant. After this step has been taken and the Assistant closed, an
additional measurement channel is present in imc STUDIO, which can be used in a manner very similar to
that of an analog or digital channel. This means that the channel can, for instance, be subjected to
mathematical operations in imc Online FAMOS, or be recorded in response to a trigger working in
conjunction with other analog channels. In the Ethernet Assistant, only settings specific to the Ethernet
are made.. All other measurement specifications, such as measurement duration or triggering links, are
handled just as if they applied to ordinary analog or digital measurement channels.

Philosophy of the ARINC-bus

In order to better understand how to work the Assistant, it is useful to review the underlying philosophy
of the ARINC-bus. In contrast to the CAN-bus, where several senders can be connected to a bus and the
user has broad powers to specify the formulation of the CAN-messages, the arrangement of ARINC signal
channels is set by a central authority (AERONAUTICAL RADIO, INC.). This means that the format and
interpretation of an ARINC signal normally is unequivocally determined according to its label-number and
equipment-ID. For this reason, the format of an ARINC signal in a measurement should be defined only
once, and then recorded in a list of available options for measurement procedures.
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7.2.2.2 Starting the Assistant

Start the Assistant from within the imc STUDIO software via the Ribbon Setup-Configuration >
ARINC-Assistant.

The Assistant begins by displaying the following dialog:

File Edit Configuration

D BB M & L o *
Configuration: Settings:

Channels Desig.. v |Comment |Ru/Tx |Label |Bit:  [LSE |Max |Min | Sign | Tope | Device |
A T_190144_CRC
—&# Rx00

Rx0

R=02

R=03

Rx04

Rx05

R=06

R«07

T=00

Tx01

Tw02

Tx03

ARINC Assistant
The ARINC-Assistant’s main window is divided in halves:
e The left side, designated Configuration|=3|, lists the device and constituent channels.

¢ The right side with the title Settings lists the ARINC-signals which are defined and are assigned to
the currently selected Rx-channel.

[ Arinc 429 Assistant =10l x|

File Edit Configuration

D|SH| #B@> 8 & b il |

Configuration: Sethings:
Channels MName = | Designation |Rx | Label «
& ARINC__051325 Elh HLSF11TLOOT_FarFail FLAPS_SYSTEM_STATUS_DISCRETE_1 2 0M
—a# R0 bhL HLSF11TLO0_FlapFPPUY al FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001
L e Ful kb HLSF11TLOOT FlapsLeverval — FLAPS_SYSTEM_STATUS_DISCRETE_1 2 0
m kL HLSF11TLOM_Flapslocked FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001 —
g Fn3 kL HLSF11TLOM _FlapsLywrOuOfDet FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001
@ Find EhL HLSF11TLO0T_FIfEngaged FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001
L& RS EhL HLSF11TLOOT_FirfF il FLAPS_SYSTEM_STATUS_DISCRETE_1 2 00
My bh HLSF11TLO0T_Recyclelever FLAPS_SYSTEM_STATUS_DISCRETE_1 2 00
L= pr kL HLSF11TLO11_FlapSurfacetngle FLAPS_SURFACE_AMGLE_BMR 2 M
| L | _I I|:|:|]1 HLSF11TLO21 F.-‘-‘-.F'I DODEG FL&PS SURFACE AMGLE DISCRETE 2 EIE'I_Iﬂ
4 A0 E 3

| v
ARINC Assistant, main window (example)
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The definitions made here under Settings for the respective ARINC-signals are saved in a separate
configuration file (.idb-format) and thus independently of the associated experiment. This configuration
file can be considered a sort of database, in which all defined ARINC-signals are saved together with the
assignment to the respective channel. Accordingly, in order to configure an experiment with the ARINC-
bus, it is enough to load just one ARINC-configuration file and to close the Assistant. All defined ARINC-
signals then appear in the imc STUDIO operating software as channels and can be displayed or subjected
to further processing in imc Online FAMOS.

7.2.2.3 ARINC Configuration File
All ARINC signal definitions are saved to a configuration file (.idb-format) . This configuration file can be
used as a central database, into which you can load every experiment and where you can delete, copy, or
move ARINC-signals at will.
Thus, the signal definitions are independent of the experiment. As a matter of principle, it is possible to
create a configuration file, tailored to the respective experiment, from an exiting configuration file,
quickly and at any time.

As of imc STUDIO 4.0R1 (April 2013), the format *.idb2 is additionally available. With this format, the
Parity-Bit and SSM are additionally saved.

7.2.2.3.1 Creating a new Configuration File

To create a new configuration file, it’s possible to either click the button EI in the toolbar or to select
the menu item File > New.

7.2.2.3.2 Loading a Configuration File

To open an already existing configuration file, click on either the corresponding button in the toolbar El
or the menu item File > Open. The default extension for the file is *.idb. It is also possible to load *.csv-
files, in order to import already existing ARINC signal databases of one’s own.

0 Note

o |f protocol channels have been activated (Settings > protocol channel), those channes are listed in the
channel list.

o |f anew IDB file will be loaded, the protocol channels disappear from the channel list. However they
are still active for the bus settings.

o After reloading a ARINC configuration, those protocol channels must be deactivated and reactivated.
Settings like saving will be lost and must be redone.

7.2.2.3.3 Save Configuration File (as)
To save a configuration file, click on either the corresponding button in the toolbar El or the menu item
File > Save.

If the open configuration file is to be saved under a different name or in a different directory, menu item
File > Save as is used. In the Windows file dialog which then appears, the name, without its extension,
must be entered. The extension *.idb is appended automatically.
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7.2.2.3.4 Receiver Channel (Rx) - Creating a ARINC Label

A new ARINC-signal (referred to in the following as an ARINC-label) can only be created in the
configuration file and never directly in the imc STUDIO: Setup.

¢ To create an ARINC-label, first either open an existing configuration file or create a new one.
¢ Then, in the left portion, Configurations, select the Rx-channel which is to receive the ARINC-signal.

o Afterwards, either click on the button y in the title bar, or select the menu item Configuration >
New Label.

A dialog appears:

x

To be able to create a new entry, poul
szt first enter a label-number [octal]
and an equipment-0 [hexadecimal]; Select the new entry's data
type:

E quipment-I0: || * BMR [binary data)

" BCD [decimal data

Label-number: I " DSC [dizcrete data]

M et = I Cancel |

New label

On the left side of this dialog, enter the Equipment-ID (hexadecimal) and the Label-number (octal). The
correct entries for these can be found in the ARINC spec sheet.

The following data are presented as an example:

LABEL 103

EQPT. ID (HEX) 003

PARAMETER NAME Sel ected Ai rspeed
DATA TYP BNR

UNI TS Knots

RANGE ( SCALE) 512

SIGD G 11

RESOL 0. 25

M NI MUM TRANSI T | NTERVAL (ms) 100
MAXI MUM TRANSI T | NTERVAL (ms) 200
MAXI MUM TRANSPORT DELAY (1rs)

As seen above, the entries to be made in this case would be 103 for the label number and 003 for the
equipment-ID. The entries once made, click on the "More >>" button to proceed to the configuration
dialog for the ARINC-label.

In the right-hand portion of the dialog, the data type for the encoding of the data on the ARINC-bus is
selected. The available options are the data types BNR for binary encoding, BCD for BCD encoded data
and DSC for discrete data. Clicking on Next >> brings up the next dialog, whose particular setup depends
on the respective data type selected. How each of the particular data types are defined is described in a
separate section.
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7.2.2.3.4.1 Configuring a BNR Data Word

The dialog is thematically arranged in groups each denoted by a gray frame.

The group Data word comprises all settings concerning the structure of the ARINC data word. The
currently set word structure is visually represented by a green horizontal bar.

In the group Scaling the settings are grouped, which are needed for computing the ultimate measured
value from the raw data.

In the group Transfer, settings are made concerning the timing conventions valid for the transfer of the
ARINC data word.

The following is an explanation of the controls:

Definition of ARINC data word x|

BMR |

Dezignation:

Label 103 R

Comment

Label 105_R«_00

— Data word:

i SD| Label 103

32 28 24 20 16 12 g 4 1

[ Parityhit
[~ S5M
™ Sign[5)

v SDI-Bits 5B -Position: IEEI 3: L5E-Position: I'IE! 3:
I}

— Scaling: — Transmizzion:

b gimnum: I1 N kaw. intereal: I Mg
b irirrLar: ||:| W Failure walue: IEI L

Offzet; 0 % SO0 | Don't =
Reszalution: 0000438281

1 it I"v"

(] I Cancel Spply

BNR data word

Designation:
Is an arbitrary, 64 character long string (may not contain quotation marks). It is assigned to the label
and displayed in the Assistant-interface.

Itis also preserved in imc STUDIO as a channel comment. It is analogous to the PARAMETER NAME
on the ARINC spec sheet, Attachment 2, and should always be specified.
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Data word
The checkboxes Paritybit, SSM and Sign expand or limit the maximum MSB-position.
Paritybit:
o If the box is checked, then an maximum MSB-position of 31 can be selected.

o If the box is not checked, and the SSM and Sign boxes are also not, then a maximum MSB-
position of 32 can be selected for the data word.

SSM:

o [f this box is not checked, then depending on whether the Paritybit box is checked, a maximum
MSB-position of 31 or 32 can be set.

o If the box is checked, the maximum MSB-position which can be set is 28.
Sign(S):

o If thisis active, the sign is evaluated. Otherwise it is ignored.

o In general, it is good to leave this option "off" if only a positive value range was specified.
SDI Bits:

With this toggle you can determine whether or not SDI-bits are present in the label.

This is not where the SDI address is set; that is done in the group Transfer. Instead, you can set
whether or not the SDI is present at all.

MSB Position:
The bit position of the most significant bit. In a BNR data word, the MSB position is usually Bit 28.
LSB Position:

Bit-position of the least significant bit. The number of bits between the positions of the MSB and
LSB is the number of significant bits.

This characteristic number can be found in the SIG DIG column in the ARINC spec sheet,
Attachment 2.

Scaling
Maximum:
Largest measured data value. The highest raw data value is mapped to this value.
Minimum:
Lowest measured data value. The lowest value from the raw data maps to this value.
Typically, with signed values, the input range is symmetric, i.e. Minimum = -Maximum.

If the box for value sign is checked, you must verify whether the minimum is correct, since it will
not be adjusted automatically.

Offset:
This box is computed automatically.
¢ The offset is computed with sign (S) as: OFFSET = (Maximum+Minimum) / 2.
¢ The offset is computed without sign (S) as: OFFSET = Minimum.

Resolution:

This box’s value is computed automatically. You may wish to verify that it matches the column
RESOL of the ARINC specs, Attachment 2.

e The resolution is computed as: RESOL = (Maximum-Minimum) / 27( SIGDIG + S).
Unit:
The signal's unit. Corresponds to the column UNITS in the ARINC spec sheet, Attachment 2.
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Transmission
Max. interval:
The maximum time which may elapse between the transfer of two measurement values.
o [f this time is exceeded, a zero is transferred to denote a missed measurement value.
o If this interval is not known or not important, enter 0. Then no misses will be recorded.
Failure value:

The value which is transferred if the maximum permitted interval between two measured values is
exceeded.

SDI:

If necessary, you can change the SDI-bits for each channel in the ARINC-Assistant. To do this, click
on the combobox from which the SDI address is selected.

7.2.2.3.4.2 Configuring a BCD Data Word

The dialog is thematically arranged in groups each denoted by a gray frame.

The group Data word comprises all settings concerning the structure of the ARINC data word. The
currently set word structure is visually represented by a green horizontal bar.

In the group Scaling the settings are grouped, which are needed for computing the ultimate measured
value from the raw data.

In the group Transfer, settings are made concerning the timing conventions valid for the transfer of the
ARINC data word.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



352 Setup - Advanced Device Functions

The following is an explanation of the controls:

Definition of ARINC data word x|

BCD |
Deszignation;
IMinimum Alrzpeed
— D'ata word:
SOl Label: 200
= o
||; :EIHEEii Chigit cuunt:lﬂ Humerical IDezimaI "I
— Scaling: — Tranzrmizzion:
P awirnurn: ¥399.3 Kot M aw. inkereal: F s
Minirmurn: -#399.9 Knots Failure walue: ID— Knc
Elffset:IEI Kotz SOl |Dan't =
Fezalution: IEI'I— Kot
Lt W
ITI Abbrechen [Eemehmen
BCD data word
Designation:

Is an arbitrary, 64 character long string (may not contain quotation marks). It is assigned to the label
and displayed in the Assistant-interface.

It is also preserved in imc STUDIO as a channel comment. It is analogous to the PARAMETER NAME on
the ARINC spec sheet, Attachment 2, and should always be specified.

Data word
Sign(S):
e |f this is active, the sign is evaluated. Otherwise it is ignored.
¢ Ingeneral, it is good to leave this option "off" if only a positive value range was specified.
¢ The sign cannot be taken into account when the data exist in time-format.
SDI Bits:
With this toggle you can determine whether or not SDI-bits are present in the label.

This is not where the SDI address is set; that is done in the group Transfer. Instead, you can set
whether or not the SDI is present at all.
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Number of digits:
Number of valid BCD digits.
¢ This value matches the column SIG DIG in the ARINC specs, Attachment 2.
¢ The maximum possible number depends on the numerical format set and on the SDI bits.
Example: In decimal representation, a maximum of 5 digits are possible if SDI bits are present. If
the SDI bits are switched off (see above), up to 6 digits are possible. Some labels make use of this
ability.
Numerical format:
Is a numerical format. There is a choice among three formats:
Decimal:
o The number is interpreted as a normal fixed-point number. This is the default case.
Angle:
o The first three digits are interpreted as degrees, the next two as minutes of arc.
o Therefore, the minimum number of digits is 5.

¢ Six digits can also be specified if no SDI bits are present, in which case the sixth digit is
interpreted as the decimal fraction of a minute of arc.

Time:
o The first 2 digits are interpreted as hours (0.. 24) and the next 2 digits as minutes (0.. 60).
o Therefore, the minimum number of digits is 4.

o Five digits are also possible, in which case the fifth digit is interpreted as the decimal fraction of a
minute.

Scaling
Maximum:
Largest measured data value. The highest raw data value is mapped to this value.
The maximum is automatically computed from the Resolution, the Number of digits and the Offset.
Minimum:
Lowest measured data value. The lowest value from the raw data maps to this value.
Typically, with signed values, the input range is symmetric, i.e. Minimum = -Maximum.
If the box for value sign is checked, the minimum it will be adjusted automatically.
Offset:
This value can be freely selected.
e The offset is computed with sign (S) as: OFFSET = (Maximum+Minimum) / 2.
o The offset is computed without sign (S) as: OFFSET = Minimum.
Resolution:

The order of magnitude of the least significant digit. It matches the column RESOL in the ARINC
specs, Attachment 2.

The input range (Maximum and Minimum) is computed automatically from the specified number
of digits and the resolution.

Unit:
The signal's unit. Corresponds to the column UNITS in the ARINC spec sheet, Attachment 2.
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Transmission
Max. interval:
The maximum time which may elapse between the transfer of two measurement values.
o [f this time is exceeded, a zero is transferred to denote a missed measurement value.

e |f this interval is not known or not important, enter 0. Then no misses will be recorded.
Failure value:

The value which is transferred if the maximum permitted interval between two measured values is
exceeded.

SDI:

If necessary, you can change the SDI-bits for each channel in the ARINC-Assistant. To do this, click
on the combobox from which the SDI address is selected.

7.2.2.3.4.3 Configuring discrete (DSC) Data Words

The dialog is thematically arranged in groups each denoted by a gray frame.

The group Data word comprises all settings concerning the structure of the ARINC data word. The
currently set word structure is visually represented by a green horizontal bar.

Each bit in the data-carrying portion can be configured individually. To do this, select a particular bit using
the control Bit number (the bit's image in the green bar will blink).

In the group Digital bit, the bit can be manipulated.

In the group Transfer, settings are made concerning the timing conventions valid for the transfer of the
ARINC data word.

The following is an explanation of the controls:

Definition of ARINC data word x|

nsc |

Deszignation;

FLAPS SY%STEM STATUS DISCRETE 1

— Data ward:

V¥ SDI-Bits Bit number: (12 %

— Digital bit: — Tranzrmizzion:

[¥ Bit active b &, intereal IU ms
Bit dezignation;
Failure value: IEI

IHLS F11TLOD _FlapsLyrOutOfCret [ m

ok I .-’-'-.I::I::reu:henl Ulgernehmenl

DSC data word
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Designation:
Is an arbitrary, 64 character long string (may not contain quotation marks). It is assigned to the label
and displayed in the Assistant-interface.
Itis also preserved in imc STUDIO as a channel comment.
Data word
SDI Bits:

With this toggle you can determine whether or not SDI-bits are present in the label.

This is not where the SDI address is set; that is done in the group Transfer. Instead, you can set
whether or not the SDI is present at all.

If the SDI bit are not in use, Bits 9 and 10 are available as data bits.
Bit number:

Selects one of the bits in the data-carrying portion of the ARINC data word. The contents of the
controls in group Digital bit are updated accordingly.

Bit active:
Switches the current selection under Bit number to an active state. A bit can only be received if it is
active. The corresponding bit's image is displayed as a solid, green portion of the green bar.
Inactive bits are shown there as green hatching on a gray background.

Bit designation:

Here, a descriptive designation of the bit should be entered. Example: Bit 15 of the IRS Discrete

Label 270 04 is called "Attitude Invalid". The relationship between the "Designation” for the bit and
that for the channel is explained later.

Transmission

Max. interval:

The maximum time which may elapse between the transfer of two measurement values.

o [f this time is exceeded, a zero is transferred to denote a missed measurement value.

o If this interval is not known or not important, enter 0. Then no misses will be recorded.
Failure value:

The value which is transferred if the maximum permitted interval between two measured values is
exceeded.

SDI:

If necessary, you can change the SDI-bits for each channel in the ARINC-Assistant. To do this, click
on the combobox from which the SDI address is selected.
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7.2.2.3.4.4 Mixed Configurations
The ARINC standards allow the highest-valued bits in a label to carry a BNR data word, while discrete
signals are assigned to the remaining bits. Conversely, several bits in a discrete label can be coordinated
to encode a binary number.
Condition:

Both instances embody the same irregularity: More than one encoding definition must be made for a
single label (one BNR and one DSC).

The Assistant allows any number of definitions to be set for a single label. In this context, even the data
type (BNR, BCD or DSC) doesn’t matter.

However, for ease of reference, it is good to specify a descriptive name in the Designation-control.

7.2.2.3.5 Transmitter Channel (Tx) - Creating a ARINC Label

ﬂ Create a new Transmitter channel by selecting one of the four Tx-channels and click on the button
with the speaker symbol.

ﬂl Change the properties of an existing channel using this button.

x

To be able o create a new entiy, pou
izt firsk enter a label-number [octal]
and an equipment-|0 [hexadecimal); Select the new entry's data
type:

Equiprnent-10: || {¥ BMF [binary data)
Label-number; I

MHest = I Cancel

New label

On the left side, enter the Equipment-ID (hexadecimal) and the Label-number (octal). The correct entries
can be determined from the ARINC specs.

The only data type available for sending purposes is BNR for binary encoding.
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7.2.2.3.5.1 Configuring a BNR Data Word

The list Signalname (right) offers all data which the measurement device is able to send.

All settings affecting the structure of the ARINC data word appear together in the group Data word. The
current configuration is denoted graphically as a green bar.

The table at left lists all data which can be added to the message to send.
In the group Position, the data type and its bit length are taken into account.

Settings required for calculating the ultimate measured value from the raw data appear in the group
Scaling.

In the group Transfer, it is possible to make settings regarding the transferred ARINC data word's timing.
The following is an explanation of the controls:

Definition of ARINC data word x|
BNR |
Dresignatior: Signalname |Bits =
EE3 pv.GPS.quality_imcDev_ 07171729 32
EE3 pv.GPS satelites_imcDev_ 07171729 32
Ermer E23 pv.GPStime.sec_imcDev_ 07171729 2
|TxLabeI_DD1_Tx_DI} [EE3 pv GPStime.usec_imcDev_ 07171729 32
B ; EEF pv.GPStimerel_imcDev_ 07171729 32
Dt v} E23 pv.GPSlongtude_imcDev_ 07171729 E%)
Label 001 EE3 pv GPSlatitude_imcDev_ 07171729 a2
— EE3 pv.GPS height_imcDev_ 07171729 32
32 28 24 a0 16 12 g 4 1 =3 pv.GPS height_gsoidal_imcDev__07171729 2
EE3 pv.GPS.speed_imcDev__07171729 12
¥ Faritybit EEd pv.GPS.course_imcDev_ 07171729 32
[~ 55M . EE3 pv.GPS.course_variation_imcDev__ 07171729 32
F San(s 501 [rone 7] E3 pv.GPShdop_imcDev_ 07171729 2 5=
ign [3) B pv.GPS pdop_imcDev_ 07171729 2
¥ sDIBits 3 pv.GPS.vdop_imcDev_ 07171729 2
EE3 pv.GPStest_imcDev_ 07171729 3z
Signalname | MSB-Destination |LSB-Destination | MSB-Source [ LS [EE3 pv.Test.INT16_imcDev__ 07171729 16
& EE3 pv.Test.INT32_imcDev_ 07171729 32
«—I B2 pv.Test.|EEEFLOAT imcDev_ 07171729 32
B2 pv.Test. TIFLOAT imcDev_ 07171729 32
—IF{emove (24 EE3 pv.State.ExtemalPower_imeDev_ 07171729 1§
4| | | EEF pv State.SyncTimeDeviation_imcDev__ 07171729 32
. EEF pv.DIn0O 1§
s B DisplayVar_01 2
[~ Sign MSB-Source: = LSB—Scurce:I 3: EE DisplayVar_02 32
1SB-Destination: «]  5B-Destination: Y [ET DisplayVar_03 32
estination I 3 5B-Diestination |‘|‘| 3‘ B0 Displayar 04 b
[ET DisplayVar_05 32
~Sealing: — Transmizzion: [ET DisplayVar_06 32
— - = . EE DisplayVar_07 32
IMlnlmum und Madmum J Outputrate: |1|}|-|-|3 j B DisplayVar 08 12
— o Bl DisplayVar_09 12
Masimum | v Eventvarizble: |- I EE DisplayVar_10 2
Minimum: ID 0 Evert: |Mone = B Display'ar_11 12
I J EL DisplayVar_12 32
Offset [0 EE DisplayVar_13 2
Fiesoluti :I‘I EE DisplayVar_14 12
S EE DisplayVar_15 2
Unit; IV B DisplayVar_16 2z -
. | »
0K I Cancel | Apply |
Definition of ARINC data word
Designation:

Is an arbitrary, 64 character long string (may not contain quotation marks). It is assigned to the label
and displayed in the Assistant-interface.

It is also preserved in imc STUDIO as a channel comment. It is analogous to the PARAMETER NAME
on the ARINC spec sheet, Attachment 2, and should always be specified.
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Data word
Parity bit:
The parity bit is set automatically on the basis of the label contents and its control is therefore
disabled.
SSM:

o [f this box is not checked, then depending on whether the Paritybit box is checked, a maximum
MSB-position of 31 or 32 can be set.

o If the box is checked, the maximum MSB-position which can be set is 28.
Sign (S):
o If there is a check in this box, the sign is transferred, otherwise it is ignored.

o Asageneral rule: if you have specified only a positive value range for an ARINC-label, this option
should not be selected.

o [f this switch is set, the maximum MSB-position is limited to 28.
SDI Bits:
With this toggle you can determine whether or not SDI-bits are transferred with the label.

This is not where the SDI address is set; that is done in the group Transfer. Instead, you can set
whether or not the SDI is present at all.

If SDI bits are not activated, it is possible to enter a variable at this position.
SDI:

If necessary, you can change the SDI-bits for each channel in the ARINC-Assistant. To do this, click
on the combobox from which the SDI address is selected.

Position

In the box Position, you determine how the variables to be sent are mapped to the label's data
portion. If SSM, Sign and SDI are selected in the area Data word, then a maximum of 19 bits are
available in the data portion. If the associated options are de-selected, a maximum of 23 bits are
available.

The variables to be sent (source data words) take various data formats. Thus, process vector variables
can be in the data formats 8, 16 or 32-bit Integer, signed or unsigned, as well as 32-bit Float.

o Display variable always take the data type 32-bit Float.
o DIO-ports consist of one 16-bit word.
e Bits consist of one 1-bit.

MSB-Source:

o If the size of the source data word is smaller than the available data portion, then the MSB-bit is
set as the size of the source data word and can not be changed. The same applies to the data
type 32-bit Float.

o If the size of the source data word is greater, it is possible to set here which payload data from
the source data word are to be mapped onto the target data word. In that case, the MSB-source
is represented by the highest bit to be evaluated.

LSB-Source:

o If the size of the source data word is smaller than the available data portion, then the LSB-bit is
set as 1. The same applies to the data type 32-bit Float.

o If the size of the source data word is greater, it is possible to set here which payload data from
the source data word are to be mapped onto the target data word. In that case, the MSB-source
is represented by the lowest bit to be evaluated.
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MSB -Target:
o If the source data word's data type is Integer, the bits masked out of the payload data portion
are copied directly to the target. The MSB-bit target indicates the top bit in the target data word.
LSB-Target:

o If the source data word's data type is Integer, the bits masked out of the payload data portion
are copied directly to the target. The LSB-bit target indicates the lowest bit in the target data
word.

The Assistant is used to ensure that the number of bits in the source and the target are the same, if

the source is an Integer.

If the source data word is of the data type Float, then it must be mapped to an Integer. The

number of bits in the Integer is determined by the target data word's upper and lower bit. By

means of the factor and offset, or the maximum and minimum, it is possible to change the scaling
of the Float number on the mapping. The following rule is applied:

Result = Source word value * Factor + Offset.
Sign:
Multiple variables to be sent can be copied to the label's data portion. They may not overlap.

If the option Sign (S) is selected in the area Data word, then it is necessary to determine by which
variable the sign is determined. |.e. if the variable is negative, then the sign bit is set; for zero or
higher, the sign bit is not set.

Even if the option Sign is de-selected under Data word, it is possible to generate a label with the
sign. This is done by arranging the source data word so that the sign (the top bit) is at Bit 29.

The following illustrates how the source word is copied to the data portion.

MSB-Source LSB-Source
(18 (M
= 16-Bit Integer
32 Data Destination Lahkel
32 s |28 24 20 16 12 8 4 1
MSB-Destination LSB-Destination
(29) (13

Copy the source word into the data destination

Scaling

Maximum:
Largest measured data value. The highest raw data value is mapped to this value.
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Minimum:
Lowest measured data value. The lowest value from the raw data maps to this value.
Typically, with signed values, the input range is symmetric, i.e. Minimum = -Maximum.

If the box for value sign is checked, you must verify whether the minimum is correct, since it will
not be adjusted automatically.

Offset:
This box is computed automatically.
e The offset is computed with sign (S) as: OFFSET = (Maximum+Minimum) / 2.
o The offset is computed without sign (S) as: OFFSET = Minimum.

Resolution:

This box’s value is computed automatically. You may wish to verify that it matches the column
RESOL of the ARINC specs, Attachment 2. The resolution is computed as: RESOL = (Maximum-
Minimum) / 2*( SIGDIG +5S) .

Unit:
The signal's unit. Corresponds to the column UNITS in the ARINC spec sheet, Attachment 2.
Transfer

An output rate and a sending condition are defined. The condition is similar to a trigger event in the
trigger machine, with the following distinction: there is only one event variable. Conditions defined as
combinations of multiple variables linked by the operators AND or OR can only be made using

imc Online FAMOS.

Sending is subject to the Hold-off time in seconds, where a value of 0 stands for "infinite duration".
Output rate:

Cycle time for the output: 500ps - 1h, provided the Baud rate set is adequate.
Event variable:

Sending only takes place once the variable entered here meets the condition of the following
event.

Event:
¢ For digital event variables: Signal change: 0 -> 1 or 1 -> 0; Signal =1 or 0.
¢ For analog event variables: Signal < or > Level; Positive or Negative Slope.
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7.2.2.3.6 Configuration File List - Settings

If the ARINC configuration file list has been filled with definitions for the desired channels, the list may
look like the following:

N Arinc 429 Assistant =10l x|

File Edit Configuration

D|S|E| £[0=| > s & e st

Configuraticn: Settings:
Channels MName = | Designation |Rx [ Label «
E & ARINC__051225 blh HLSF11TLOOT_FarFai FLAPS_S¥STEM_STATUS_DISCRETE_1 2 001
—a# Fx0 kb HLSF11TLO0_FlapFPPUY I FLAPS_SYSTEM_STATUS_DISCRETE_1 2 0O
L= Rl bfh HLSF11TLOO_Flapsleveryal  FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001
_m kL HLSF11TLOD_Flapslocked FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001 —
- Fx3 kL HLSF11TLO0_FlapsLviOuwtQiDet FLAPS_SYSTEM_STATUS_DISCRETE_1 2 001
g Find kL HLSF11TLO0_FIHEngaged FLAPS_SvSTEM_STATUS_DISCRETE_1 2 0O
L RS b HLSF11TLOO1_FIF il FLAPS_SYSTEM_STATUS_DISCRETE_1 2 0N
L& Rt kb HLSF11TLO0_Recyclelever FLAPS_SYSTEM_STATUS_DISCRETE_1 2 0O
L= R kL HLSFI1TLO _FlapSurfacetngle FLAPS_SURFACE_AMGLE_BMR 2 m
| L | J II:E[I: HLSF11TLO21 F.-’-'-.F'I DODEG FL&PS SURFACE aMGLE DISCRETE 2 EIE'I_Iﬂ
4 HlA 3

| 4
ARINC configration list

All definitions can be sorted as desired by clicking on the corresponding column header.

Each kk icon stands for one channel definition. After the icon, the name, designation, etc. of the label
defined is displayed.

7.2.2.3.7 Editing a Label Definition

To edit an existing label definition, select a line and then select the menu item Configuration > Label
Properties.

I Arinc 429 Assistant
File Edit | Configuration

D—|m-’* “Eﬂewmbel... Fil || 9]
|
[

Label Properties. ..

Configuratic

'm Bus-setkings...

Channels
. LSF11TLO0_FarFail
Expand -
£pan ‘LS F11TLO0T_FlapFPPLY:
Collapse L5F11TLOOT_FlapsLevery

,"” Fu2 ] @1 HLSF11TLEIEI'I_FIaps!_|:u:lqe.|:.

Entering the label prbperties
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or right-click on the mouse to open the context menu and select the item for the configuration dialog.

HLSF11TLOZ1_FAP_47DEG  F =2 Sopy Cri+C
HLSF11TLO21_FAP_GE_15DEG F [ Paste Chrl-+¥
HLSF11TLOZ1_FAP_GE_20DEG F 3¢ pelete
HLSF11TLO21_FAP_GE_30DEG F — —
HLSF11TLO21_FAP_GE_40DEG F |,

I iner4TIA"1 1 oame .

Open the label properties using the context menu

|2 Fiul blh HLSF11TLOON_FlapsLeveral  FLAPS_SYSTEM_STATUS_D
‘5@ b{h HLSF11TLO0_FlapsLacked FLAPS_SYSTEM_STATUS_D
L& R bh HLSF11TLO0_FlapsLwiOutdfDet FLAPS_SYSTEM_STATUS_D
| & Fixd bh HLSF11TLOO_FIfEngaged FLAPS_SYSTEM_STATUS_D
L@ RS HLSF11TLOOT_FlrfF il F ot el
| & Rt ﬁ HLSF11TLO0_RecycleLever  F N anH St ...
e HLSF11TLONTT_FlapSurfacefngle F
—@ N bk HLSF11TLOZ1 FAP OODEG  F 2 CUE Crl+#
Hh
kh
th
Hh
Hh

The dialog for editing the data word then appears, as shown above.

0 Note

The transmission order is determined by the comment. The labels are processed in alphabetical order of
the comment.

7.2.2.3.8 Cutting, Copying, Pasting or Deleting a Label Definition

To cut, copy, paste or delete a label definition, it is necessary to first select an entry. Then it is possible to
select either the corresponding toolbar button, Edit-menu or context menu item to cut, copy, paste, or
delete the selected label definition.

7.2.2.3.9 Searching and Selecting a Label Definition

The context menu, called by right-clicking the mouse, also contains an item for the function Search and
select. Using this function, you can search for a label definition directly.

The Find function is available from either the Edit menu or by pressing the combination of keys Ctrl+F.

Findwhat: x|
Search Direction
[ tatch whole words £ Search up
[ Match case £+ Search down

= | Eind Mest I Cancel

Search and find a label definition
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Additionally, it is possible to simultaneously search for multiple label definitions having a property in
common by activating the function Only in column, which is reached via the double-arrow button.

Findwhat: x|

-

Search Direction
[ tdatch whole words £ Search up
[ Match case ¥ Search down
o | | Eind Mext I Cancel |
¥ Only in column IDesignatinn j

Dezignation

Search in a certain column

7.2.2.4 Configuration

The following sections describe the left side of the Assistant interface, entitled Configuration, since all
settings made here will be saved by imc STUDIO as the experiment configuration. In the simplest case, a
channel (a label definition) from the configuration file is entered when the Assistant is started. When you
close the Assistant, this channel is adopted in imc STUDIO. In more complicated cases, the SDI bits and
the ARINC bus speed must be set before closing the Assistant. To do this, proceed as follows.

7.2.2.4.1 Configuration List

Entries for all imc measurement devices and their ARINC interfaces are listed here. The figure below

presents an example:

Configuratiorn;

The icon ¢y represents a measurement device. Next to it is the device

Channels

I name.

—g@ =0
—a Rl
—aF Rx2
—aF Rx3
— @ Rxd
o
—a  Rx6
= i

G ARINC__05132568

connections.

They are numbered and carry the title "Rx" (receiver).

Configuration list

The icons connected to it with lines symbolize the device’s ARINC
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7.2.2.4.2 Changing Channel Parameters

Channel parameters like channel name, sampling rate, measurement duration etc. are changed in the

same way as with an analog channel.

All channels configured with the Assistant are also listed as field bus channels.

7.2.2.4.3 Setting the ARINC Bus Speed

The ARINC bus can be configured for Low Speed (12 kbit/s ) or High Speed (100 kbit/s), All High or All
Low. The dialog for making settings to bus hardware can be called either by selecting the menu item
Configuration > Bus settings or

1. by clicking on the button fl
2. By clicking in the column Bit-Rate on the corresponding row, a combobox, appears from which the

associated bus speed can be selected.

ARINC bus settings

X]

All High
Al Low

Connection Bit-rate | Protocolchannel ||
(5 ARINC__05132568

—a Rl Low  |Off

—a# Rl Low  |Off

—a@P  Fx? Low  |Off

—a@F  Fied Low | 0Off

—@  Fud Low  |Off

—a# R Low  |Off

= Low  |Off

@ F7 Low| | Off §

4 | 2+
] 4 I Cancel |
Setting the bus speed

If the bus speed is set to the same value for all busses,
the option All High or respectively All Low can be

selected.
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x|| Itisalso possible to make a record of a node's entire
CRm e Bitrate | Pratocolchannel 11| data traffic by selecting the option On for the respective
5P ARINC__05132568 node. The Protocol channel is then assigned the same
—& R+l Low  |OFK name as the node. If either all nodes or no nodes are to
—a  Fixl Low  |OF be recorded, the option All On or All Off can be selected.
_"': R Low |0 Protocol channels can be used for offline analysis of the
—@ fiud Low |Of data traffic, e.g. by means of the program imc FAMOS.
—@® Fxd Low ff
—a@ R Low | Off
—a@F Fis6 Low  |OF
—g“'m R=7 Lo ff j_‘
aff
On
Al aff
4 | i
0k I Cancel |

Record certain Protocol channels

0 Note

When protocol channels are activated, these are indicated in the channel list.

If a new IDB channel is later imported via the IDB interface, the protocol channels disappear from the
channel list, but are still activated in the Bus settings.

Upon each new import of an ARINC-configuration, these must then be first dactivated, then activated
again; this will cause all the useal consequences of creating new channels (setting properties, storage

options, etc.).
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7.2.2.5 Specification IDB Configuration File
7.2.2.5.1 ARINC BNR Parameter

Integer Label 210
Integer Equipment ID 7
Integer Subindex, for multiple "Label" 0
String Parameter Name " 278B345A10"
String Parameter Commentary "RAM AIR INLET TMP"
Integer Reserved 0
Integer Time delay to set drop out value 0
Integer Reserved 0
Integer ARINC - FORMAT (0=BNR, 1=BCD, 2= DSC) 0
Integer Bus Number (0-7) when 8 channel card available 0
Integer Reserved, bus baudrate (0 Low, 1 High) 1
Integer SDI Setting: (4=0 00, 0=1 01, 1=2 10, 2=3 11) 4
Float ARINC MAX WORD RANGE 1000.0
Float ARINC MIN WORD RANGE -1000.0
Float Resolution 0.03
Integer Number of used Bits 19
Integer MSB 29
Integer SDI-bits acitve (0: no 1: yes) 1
Integer BIT SIGN (0=no, 1=yes) 1
String UNIT DEG
Example:

21070 "_278B345A10" "RAW AIR INLET TMP" 00000 1 4 1000 -1000 0.003 19 291 1 DEG
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7.2.2.5.2 ARINC BCD Parameter

Integer Label 210

Integer Equipment ID 7

Integer Subindex, for multiple "Label" 0

String Parameter Name " 278B345A10"
String Parameter Commentary "RAM AIR INLET TMP"
Integer Reserved 0

Integer Time delay to set drop out value 0

Integer Reserved 0

Integer Bus number (0-7) when 8 channel card available 0
Integer Reserved, bus baudrate (0 Low, 1 High) 1
Integer SDI Setting: (4->0 00, 0->1 01, 1->2 10, 2->3 11) 4

Float ARINC MAX WORD RANGE 1000.0
Float ARINC MIN WORD RANGE -1000.0
Float Resolution 0.03

Integer MSB 29
Integer SDI-bits acitve (0: no 1: yes) 1
Integer BIT SIGN (0=no, 1=yes) 1
String UNIT DEG

Example:

21070 "_278B345A10" "RAW AIR INLET TMP" 0001014 1000 -10000.0033291 1 1DEG
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7.2.2.5.3 ARINC DSC Parameter

Integer Label 210
Integer Equipment ID 7
Integer Subindex, for multiple "Label" 0

Integer Reserved 0
Integer Time delay to set drop out value 0
Integer Reserved 0
Integer Bus Number (0-7) when 8 channel card available 0
Integer Reserved, bus baudrate (0 Low, 1 High) 1

Integer

Integer

SDI Setting: (4=0 00, 0=1 01, 1=2 10, 2=3 11)

SDI-bits acitve (0: no 1: yes)

1

String

Example:

BIT NAME

#-279C111B0000”

21070 " _Label 210 Rx_00"" Label 210 Rx 00" 000201480000 1201 DEG" 279C111B000"
“FALSE VENTIL AL”
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7.2.3 AFDX-Bus Interface

Introduction - What is the AFDX-Bus?
AFDX: Avionics Full Duplex Switched Ethernet

The ARINC-664 standard uses the fundamental elements of the AFDX, which is based on IEEE 802.3. Since
the main elements consist of AFDX end systems, AFDX switches and AFDX links, the AFDX is a kind of
network rather than a bus system.

The end systems communicate via so-called Virtual Links (VL), which define the connection in one
direction between a source and a destination. The monitoring of the data transfer rates on the AFDX is
also performed on the basis of these Virtual Links, since each Virtual Link has a particular bandwidth.

A frame on the AFDX fundamentally consist of the network data such as Mac-address, IP and UDP, as well
as the data payload. This payload can consist of up to 1472 8-bit characters. However, only 1471 of the 8-
bit characters are used as real payload. The remaining 8-bit character is needed for the sequence number
(SN).

The payload data themselves consist of a function status (FS) and the associated data set (DS). In the
function status, the associated data set's properties are described. These properties and additional AFDX
items can be defined in the AFDX-Assistant.

0 Notes

Also observe the general notes on file buses in regard to control philosophy | sss and the sampling rate
either as fixed sampling rate| s« or time stamp/ s\

7.2.3.1 AFDX-Assistant

Before it is possible to record an AFDX channel with the imc measurement device, the first step is to
define the AFDX data word to be captured. This task is handled by the AFDX-Assistant.

Once this step has been completed and the Assistant closed, an additional measurement channel is
available in imc STUDIO, which can be used in a very similar way to any analog or digital channel. This
means that the channel can be subjected to operations in imc Online FAMOS, for example, or linked
together with analog channels to a trigger and recorded in response to it.

Thus, only the settings specific to the AFDX-bus must be made with the AFDX Assistant. All other
properties such as the measurement duration or the trigger linkages are handled in the exact same way
as if working with a regular analog or digital measurement channel.
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7.2.3.2 Starting the Assistant

In order to launch the Assistant from imc STUDIO, click in the menu ribbon on Setup-Configuration >
AFDX-Assistant.

After launching, the Assistant appears with the following dialog:
File Edit Configurakion 2
DE--| & 2R M| |

Canfiguratian: Settings:

Connections MName = IEDmment IM.ﬁ.E-address SOLICE ISDurceIF‘-address IIF'-masI=
# imc_CRC_400 140352
[vd]

@ LConnector_1
'm Connector_2
& Connector_3
iﬂ Connectar_4

| i
7

AFDX-Assistant

[Ready

The AFDX-Assistant's main window has two tiles:

o The left tile under the heading Configuration lists the device and the receiver channels belonging to
it.

e The right tile under the heading Settings lists the AFDX channels which belong to the currently
selected connector-channel and have been defined.

File Edit Configuration 7

DE-JH 4 BEX Ml n 9

Configuration: Settings:

Conmections Mame ~ |Comment | MAL-address source | Source IP-address
imc_CRC_400_140352 SLT_1_Blue_11_SLAT_greater_or_equal 20 deg 03:00:00:00:10:98 10.1.36.1
'm Contector_1 SLT_1_Blue_11_SLAT_position_data_walid 03:00:00:00:10:98 101.36.1
'm Connector_2 SLT_1_Blue 11_SLAT retracted 0 _deg 03:00:00:00:10:98 10.1.36.1
'm Conmector_3 SLT_1_Blue_11_5lat_Last_valid_data_used 03:00:00:00:10:98 10.1.36.1
'm Cottector_4 SLT_1_Blue_11_5lat_actual_surface_angle 03:00:00:00:10:98 101.36.1
SLT_1_Bhue_11_5Slat_data_from_other_swstem 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_1_Data_ faled_for_Flap (03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_ADIRU_1_Data failled_far_Slat 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_Z Data_ falled_for_Flap (03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_ADIRU_Z Data failled_for_Slat 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_3 Dats falled_for_Flap 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_3 Data_ failled_for_Slat (03:00:00:00:10:98 10.1.36.1
SIT 1 Red 1 Cammand Snailer lfina n3-nn-Nn-Nn-1n-9R 113k

PEEREERERRERE

AFDX-Assistant, main window (example)
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The definitions for the respective AFDX channels made here under Settings are saved in a dedicated
configuration file (.xml-format), where they are independent of the particular experiment. This
configuration file can be regarded as a sort of database containing all defined AFDX-channels along with
their respective channel assignments. Thus, to configure an experiment with the AFDX-bus, one only
needs to load an AFDX configuration file and to close the Assistant. All AFDX channels defined then
appear in the imc STUDIO operating software as channels and can be either displayed or subjected to
further processing in imc Online FAMOS.

7.2.3.3 AFDX-configuration file

All AFDX channel definitions are saved in a configuration file. This configuration file can be used as a
central database. The file can be loaded for every experiment, the AFDX channels can be deleted, copied,
or moved as desired. Thus, the signal definitions are independent of the particular experiment. Based on
this principle, a custom configuration for a new experiment can quickly be generated at any time from an
existing configuration file.

7.2.3.3.1 Creating a new configuration file

To create a new configuration file, either click on the button El in the toolbar, or select the menu item
File> New.

7.2.3.3.2 Loading a configuration file

to load an existing configuration file, either click on the button 2 in the toolbar or select the menu item
File > Load.... By default, the file has the extension *.xml . It is also possible to load *.csv-files, in order to
import one's own personal AFDX channel databases.

Look in: | || Info vi@ T @

Mame Date modified Type
MjAFDX_Data.cw 10.06.2015 10:10 C5V File

£

File name:

Files of type___LAFD

AFDK CSV (*.csv)
AL v ]
All Files )

Loading a configuration file
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7.2.3.3.3 Saving a configuratoin file (Save As...)

To save a configuration file, either click on the button El in the toolbar or select the menu item File >
Save.

If you wish to save the loaded configuration file under a different name or path, use the menu item File >
Save As.... In the Windows "File" dialog, you must ehn enter the filename without an extension. The
extension *.xml is appended automatically.

7.2.3.3.4 Creating a new AFDX-channel

A new AFDX-channel can only be created in the configuration file and never directly in imc STUDIO:
Setup.

e To create a new AFDX channel, either load an existing configuration file or create a new one.

¢ Next, in the left section of the dialog, Configuration, select the connector-channel on which the
AFDX channel is to be received.

e Then either click on the button y in the toolbar or select the menu item Configuration > New
Channel.
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A dialog then appears:

Report settings

M amne: AFDERMESG 000

Dezignation: I Cancel

x|
_ Carcel |

— Settings:
Wirkual link: Ix

~ Source:

MALC address:

— Target;
MALC address:

|72:72. 77727777 |7rrnrnee e

IP address: I IP address: I

I Zhh . 285 . 285 . 255 |F address mask:

Fart: I" Port:

|F address mask: I 205 285 255 . 25h

—

— Data word:
B ytle I R IE!ytle E | — IE!ytle 7 | B _I,Itle 5|
32 28 24 20 16 12 a 4 1
Mumerical format; ISigned integer j
Startbute: IE - I

Starthit; |1 - I Bit count: 32 -

— Function status:

Byte position: |1 - I Walue ID:::n't Care - I
— Scaling:
LSE-value: |1 v-Offzet: IEI

[t I"v"

Creating an AFDX channel

The dialog is subdivided into 5 regions. In the top region, you can enter the channel's name plus an extra

designation for the newly created channel.

The regions Settings! s, Data Word| s+, Function Status| =+l and Scaling|=+s| are described further below.

Name:

An arbitrary string of up to 255 characters in length. The usual limitations governing channel names in
imc STUDIO apply. The name is assigned to this channel and displayed in the Assistant interface. it will

also be used as the channel name in imc STUDIO.

Designation:

An arbitrary string of up to 255 characters in length which may contain any characters desired. The
designation is assigned to this channel and displayed in the Assistant interface. It is also noted in

imc STUDIO as a channel comment.
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7.2.3.3.4.1 Settings

=
M ame:
Designation: Cancel
 Settings;
Wirtual lirk: |1 23
— Source: — Tanget;
MAC address: [72:7222:9292. 77 MAC addiess: |72:72:9272.00:7h
IF address: [ 192 .168. 1 . 3 || IP addess: | 192 166, 1 . 4
IP addresz maszk: I 2hh | 2BE 2B | 25h IP addresz maszk: I 2hh 28R | ZRE L Z2RR
Fart: IW Port: Iﬁ
Drata word:
Settings
Virtual Link:
Here, a virtual link can be entered, which defines the connection in one direction from a source to a
destination.

Source and Target:
MAC Address:

Here, the MAC address of the source/target in the network is specified. The MAC address serves as
unique identification in the network and enables more specific monitoring in conjunction with the
use of the virtual links. The MAC addresses are 48 bits in size and are entered in hexadecimal
format.
IP Address:
Here, the IP address of the source/target in the network is specified. The IP address serves the
purpose of addressing a subscriber within a network.
IP Address Mask:
Here, the IP address mask of the source/target is entered, within which the corresponding IP
address is located. The IP address mask denotes the network in which the source/target is located.
Port:

Here, the source's/target’s port is entered.
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7.2.3.3.4.2 Data Word

In a data word, 128 bits are available. Since the data are always sent in 4 Byte-sized Function-Status-sets,
the dialog also always displays only 4 Bytes. Bits which are not used are indicated in the dialog by
hatched boxes, while bits which are used are represented by filled boxes. The available numerical

formats for the data word are Digital, Signed Integer and real.

Part: h263 Part:

52E3

— D ata word:

[ Bwes | Bwe® | Bwe7 | Epes |

4 1

32 28 24 20 16 12 g

MNurerical format: | Signed integer j
i Digital

Starthyte: ‘Signed integer

Starthlt E‘Eal numl:uer TN AT I, Iq.f. .;I

Furniction status:
Data Word

Numerical format:

The available options are Digital, Signed Integer and Real. For all three numerical formats, the start

byte can be selected.

Start byte:

In the single-line text box, the desired start byte can be selected. Due to the limitation of the message

size, only values up to 1496 are possible for the start byte.
Start bit:

The start bit can only be selected for the numerical formats Di
must be < 32.

Bit count:

gital and Signed Integer. The start bit

In the numerical format Signed Integer, it is additional possible to select the bit count. If the sum of
the start bit and the bit count is greater than the number of the 32 available bits, the color of the fill in
the bit boxes changes from green to red. In this case, the setting is not accepted by the AFDX-

Assistant.

Port; Puart;
— Data word:

™ EBged | Bpedd | T Bytell Eyte 12

32 28 24 20 16 12 a 4 1
Murmerical Format: ISigned integer j

Startbute: IEI - I

Starthit; 14 - Bit count: 43 -

Function ztatus:

Bit count

© 2017 imc MeRsysteme GmbH

imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



376 Setup - Advanced Device Functions

7.2.3.3.4.3 Function Status

Byte pozition: |1 - I Walue: ID:::n't Care - I

Scaling

" Function status:

Function Status

Byte position:

Here, the byte position of the corresponding function status can be set. Note that the byte position of
the function status proceeds the associated data package. Due to the limitation on message size, the
byte position must be below 1500.

Value:

Here, it is possible both to select among the three function statuses No Data, Normal Operation and
Functional Test, as well as to enter a value < 255 corresponding to the 8 available bits.

7.2.3.3.4.4 Scaling

Byte pozition: 1 | Walue: Dan't Care -

Scaling:

LSE-value: |1 v-Offzet; IEI
I it I‘J

Scaling

LSB-value:

The LSB-value specifies the factor with which the actual value is multiplied. Along with integer values,
it is also possible to enter values in exponential representation such as 1.02e+3 or 1.02e-02.

Unit:
The signal's unit of measure.

Y-Offset:

Here, an offset can be specified, which in conjunction with the LSB value produces the ultimate result.
Result = Value x LSB-Value + Offset
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7.2.3.3.5 Configuration file list - Settings
If the AFDX configuration file list was filled with AFDX-channels for the desired connector-channels, the
list will appear similar to the example below:

File Edit Configuration 7
DE-JH 4 BEX Ml n 9

Configuration: Settings:

Conmections Mame ~ |Comment | MAL-address source | Source IP-address
= (¥ imc_CRC_400_140352
& Connector_1
'm Connector_2
'm Conmector_3

SLT_1_Blue_11_SLAT_greater_or_equal 20 deg 03:00:00:00:10:98 10.1.36.1
SLT_1_Blue_11_SLAT_position_data_walid 03:00:00:00:10:98 101.36.1
SLT_1_Blue 11_SLAT retracted 0 _deg 03:00:00:00:10:98 10.1.36.1
SLT_1_Blue_11_5lat_Last_valid_data_used 03:00:00:00:10:98 10.1.36.1
SLT_1_Blue_11_5lat_actual_surface_angle 03:00:00:00:10:98 101.36.1
SLT_1_Bhue_11_5Slat_data_from_other_swstem 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_1_Data_ faled_for_Flap (03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_ADIRU_1_Data failled_far_Slat 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_Z Data_ falled_for_Flap (03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_ADIRU_Z Data failled_for_Slat 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_3 Dats falled_for_Flap 03:00:00:00:10:98 10.1.36.1
SLT_1_Red 1_aDIRU_3 Data_ failled_for_Slat (03:00:00:00:10:98 10.1.36.1
SIT 1 Red 1 Cammand Snailer lfina n3-nn-Nn-Nn-1n-9R 113k

& Connector_4

PEEREERERRERE

Configuration file list
All AFDX-channels can be sorted however desired by clicking on the corresponding column.

All ik icons represent the definition of a channel. After the icon, the name, designation etc. of the
defined AFDX channel is stated.

7.2.3.3.6 Editing an AFDX-channel

To edit an existing AFDX-channel, one selects a line and then selects the menu item Configuration >
Properties Channels

Edit | Cenfiguration

. Mew channel ... . e | *

E Channel properties ...

L - -
# Connection properties ... | Comment | MAC-address source

File
O = ~

Configuration

Connections

... (02:00:00:00:10: 98

Expand 1. 0%:00:00: 001 098

Collapse ... 03:00:00:00:10:38

—@# Lonnector_3 1. 03:00:00:00:10:98
- . L el M2 0000701 0- a0

T 1
Properties of an AFDX channel via the menu
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or one opens the Configuration dialog by right-clicking on the corresponding line.

File Edit Configuration

2

Dw-H $2@EX M F w9

Configuration:

Settings:

Connections

Mame -

E G imc_CRC_400 140352

—i Connector_1

—a# Connector_2
—a# Connector_3
g Connector_4

Displays settings of selected channels

bh SLT_1_Red 1_ADIRU_1_Data_failed_fc

1 fi

Find and select ... jfn:
kh 1 fic
kL Undo Ctrl+Z | fe
ik ¥ cut Ctrlex  A-°
bh SLT ng
kL Copy CreC L
kfh 2 Paste Ctri+V  4id
bdh > Delete
ik anr
kh i, Mew channel ... ant
> aly Channel properties el
Adapt column width

Properties via the context menu

The dialog for setting an AFDX-channel; see above.

7.2.3.3.7 Cutting, copying, pasting or deleting an AFDX-channel
To cut, copy, paste or delete an AFDX-channel, it is necessary to first select an entry. Then, either by
clicking on the corresponding button in the toolbar or by right-clicking on the selected d, it is possible to
select one of the choices for editing the AFDX-channel: Cut, Copy, Paste or Delete.

7.2.3.3.8 Finding and selecting an AFDX-channel

The context menu (accessed by right-clicking the mouse) also offers the function Find and select.... Using

this, it is possible to directly search for particular AFDX-channels.

By means of the menu item Edit, or the keyboard combination Ctrl+F, the function Find is available.

X

™ Match whals words
[T Match caze

Search Direction

" Searc
i Searc

b up

b don

[

R |

Find Mext

I Cancel

Searching for an AFDX channel
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Additionally, it is possible to select multiple channel definitions having a property in common, by
selecting the function Only in Column, which is accessed by clicking on the double-arrow button.

Findwhat: x|
! -

— Search Direction
[ tatch whale words £ Search up
™ Match case * Search down
o | | Eind Mext I Cancel |
v Orly i column IEDmment j

MAC-address source
Source |P-addresz
|P-mask source

Part zource
bAC-address target
|P-address target
|P-mazk, target

Fort target

Yirtual link,

Start byte

Startbit

MHurnber af bitz

Drata type

Reszalution

Y-Offzet

-Linik

Function status pogition
Function statuz value
Connection

Device

Searching in a particular column

7.2.3.4 Configuration
The next sections describe the left side of the Assistant, which is designated Configuration, since
everything set in this half of the dialog is saved in the configuration of the imc STUDIO experiment. In the
simplest case, after starting the Assistant, an AFDX-channel is added from a configuration file. Closing the
Assistant then causes this channel to be adopted in imc STUDIO. The details of how this is done are
described next.

7.2.3.4.1 Configuration list

In the (empty) configuration list, all imc devices with their AFDX-interfaces are listed. The following image
provides an example:

Configuration: The (@ icons each represent a measurement device. After each one is
_ the respective device name.
Cannections
E G imc_CRC_400_140352 The icons joined by lines to it symbolize the AFDX-channels, which are
@ Cornector_1 serially numbered.

—a Connector_2
—a# Connector_3
L& Connector_4

Configuration list
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7.2.3.4.2 Editing channel parameters

Channel parameters such as the channel name, sampling time, measurement duration and etc. are
edited in the same way as for an analog channel.

All channels configured in the Assistant appear with the Fieldbus inputs.

7.2.3.4.3 Defining search filters

To start the search filter, open the context menu in the Connections list and select Define FindFilter.

This Filter supports the display and editing of channels belonging to a particular group by means of a
wildcard-based search.

File Edit
Dw-~-H| 2R M |
Configuration: Settings:

Configuration ¥

Mame + I Ci
b SLT_1_Blue 11 _ADIRU_1_Data_failed for_Flap
kb SLT 1 Blue 11 _ADIRIU_1_Data failed_for_Slat
Ll _crr 4 Blye 19 _ADIRU_2 Data_failed for_Flap

i Mew channel.. _Blue_11_ADIRL_2_Data_failed_for_Slat

- ] i _Blue_11_ADIRU_3 Data_failed_for_Flap

@ Connection properties [ gy 11 sDIRU_3 Data_failed for_Slat

_Blue_11_Command_Spailer_lifting

_Blue_11_FLAP_Cruize_Baulk_engaged

m _Blue_11_FLAP_FPPIU_data_wvalid

| —|_Blue_11_FLAP_Fault
Callilna the Search Filter T

Ctrl+Y
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In the pop-down list Search for, select the property, and in the box above it, the value for which to
search.

Configuration: Settings:

— dress target |IF'-mask target |F'|:|rt target |"v‘irtual lirk |Start byte |Start|:uit

Findfiter § 5417.99 J5F 755 255,055 7280 - 3 15

15 | w 04.17.99 255,255,255, 2585 72R0 c 49 15

S arch for 04.17.99 255,255,255, 2585 72R0 c g 15

e » 04.17.99 255,255,255, 2585 72R0 c 49 15
0416155 255,255, 255.255 7040 c 49 15

EC"""E 0416155 255,255, 255.255 7040 c g 15

omrment

MAC-address source

Source |P-address
|P-masgk source
Port zource
MaC-addreszs target
|P-address target
|P-mazk target

Fuort target

Wirtual link,

' Starthit

Diata type UL AFDE_03 101431_7280_21..
Rezalution TUL AFDE_03_101431_7280_25...
-Offzet UL AFDE_03_101431_7280_49...
-unit UL AFDE_03_101431_7280_53..
Function status position UL AFDE_03_101431_7280_57...
Function status value UL AFDE_03_101431_7280_E1..
—— | Connection TUL AFDE_03_101431_7280_B5...
Device nn AFM: N4 101 43 1 7280

Using a search filter
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7.2.4 CAN-Bus Interface

What is the CAN-Bus?

A CAN-Bus interface is optionally available for imc measurement devices, offering full support of CAN-Bus
sensors using basic data formats. It is thus possible to take measurements via the CAN-Bus and via the
analog and digital inputs practically synchronously.

The CAN-Bus (Controller Area Network) is a serial transmission line connecting all modules in a two-wire
circuit. To prevent signal reflection, terminators are connected at the cable ends. The module holder is
designed to conform to CAN-Bus operation per CiA standards (CiA Draft Standard 102 Version 2.0, CAN
Physical Layer for Industrial Applications).

Multiple sensors and devices can be connected to the CAN-Bus, and can output their measured values at
regular intervals onto the bus, for instance. Every device and every sensor sends its data as a message on
the bus. Up to 8 bytes of data can be sent with one message. Every message possesses a unique
identifier. A signal’s identifying information such as the channel name and units is not sent with the
message. Instead it is usually recorded in a database which provides a key to how the message’s data is
encoded, based on its identifier.

Every CAN-module is connected to the CAN-Bus at a node.

CAR-maodulel CAR-maodulel CAM-maodulel
sensar/f sensarl sensarl
transmitter transmitter transmitter
s F3 &
- L 4 ¥ ¥ >
CAN-Bus

7.2.4.1 Information

7.2.4.1.1 Ordering information

Our standard product package comprises two high-speed CAN-Busses (as per 1ISO 11898). A low-speed
model (ISO 11519-2) is also available. If one or two low-speed busses are desired, please note this in your
purchase order, as for instance: "CAN1 = SO 11898, CAN2 = 1SO 11519-2".

7.2.4.1.2 Further references
o CiA® Draft Standard 102 Version 2.0: CAN Physical Layer
CAN Controller Area Network, Wolfhard Lawrenz, Hithig Verlage, 1994 Heidelberg
ISO / DIS 11898 (I1SO 11519-2) for bus driver
ISO / OSI reference model
CAN-FD (ISO 11898-1:2015)
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7.2.4.1.3 Bus features
The CAN-Bus interface includes the following features:
o CAN Transceiver in accordance with ISO / DIS 11898, isolated
Baud rate can be adjusted per software
Standard identifier on CAN-Bus: 11-bit identifier (0..2047)
Extended identifier on CAN-Bus: 29-bit identifier (0 .. 536870911)
CAN-FD (ISO 11898-1:2015)
0 Note

Observe the general Field bus notes regarding the operation methodology! s of fixed sampling rates|s«]
versus timestamp| sz,

7.2.4.2 Connection to the device
7.2.4.2.1 CAN port pin configuration

The device comes with a pair of terminals for each CAN-node, configured as follows:

DSUB-PIN [ Signal Description Usage

1 nc Reserved Not used

2 CAN L Dominant low bus line Connected

3 CAN_GND CAN Ground Connected

4 nc Reserved Not used

5 nc Optional CAN Shield Not used

6 CAN_GND Optional CAN Ground Connected

7 CAN_H Dominant high bus line Connected

8 nc Reserved (error line) Not used

9 nc Optional supply 7V..13V Not connected

7.2.4.2.2 CAN cabling (Y-adapter)

Device connection with a Y-adapter

If the module has only one connection terminal, it's a 9-pin D-SUB socket. These modules must be
connected using an external Y-adapter.

Terminator -—@*—@4—b T-Conn. [+—» Tarminator
L 3

¥

L 3

CAMN-module imec-device TR CAMN-module

Device connected with Y-adapter

To guarantee a CAN data transfer rate of 1Mbit/s, the maximum length for the pathway through a Y-
adapter is 30cm. Usually the wiring within the device is already 30 cm. If using an external Y-adapter it
has to be attached directly at the connector.

In this case it doesn't matter whether the other sensors are connected with or without a Y-adapter. The
diagram shows just one of several connection possibilities.

© 2017 imc Mefsysteme GmbH imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



384 Setup - Advanced Device Functions

7.2.4.2.3 Connecting terminators
Terminators with 124 Q in accordance with CiA.

Terminators are connected between pin 2 and 7.
Terminators must be used at both ends of the bus. No further terminators are allowed.

With the CAN-businterface it is possible to terminate the bus within the device controlled by software,
see Terminator in device s

7.2.4.2.4 Connecting and activating

At first, the CAN-Bus must be completely wired and connected to the measurement device. Only then
should the device be activated. During operation, the CAN connector should not be disconnected.

‘1 Safety note!

In general, it is OK to pull the CAN-plug during operation. When it is re-plugged afterwards, a reset of
the device's CAN-controllers will be carried out. Following that, the device it will resume to collect CAN-
Bus data. However, this kind of operation is not specified. Although it normally works, it cannot be
guaranteed. For example, re-connecting can lead to an electrostatic discharge where voltages higher
than permitted can occur and cause malfunction of the circuitry. A person can receive a charge of
several thousand volts

‘1 Caution!

The device can suffer damage as a result of electrostatic discharge! Usually it is necessary to switch the
device off and then on again to ensure proper functioning.
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7.2.4.3 Technical specification

7.2.4.3.1 CAN transfer rate

With the transfer rate, it is necessary to distinguish between standard CAN and CAN-FD (CAN with
flexible data rate). The following description pertains primarily to the classic, standard CAN-Bus.

As signal lead lines become longer, the maximum reliable data transfer rate decreases. Furthermore, the
possible data rate depends on the bus timing, which in turn is determined by the hardware configuration

and software version.

kBitis
1000
259m
750
500
=
250
30 kBitis 20 kBitfs
u 1
0 200 400 600 &00 1000
Im

Data rate for devices with CAN2 interface

The diagram shows the transfer rate for devices with CAN2 interface. Transfer rates for imc-USB, imc
CANSAS modules and older CAN interface cards are presented with the technical specs in the device

documentation.
Line length [m] Data rate [kBit/s]
25 1000
85 500
200 250
500 50
1000 20

Note:

Devices from imc are built with electrical
isolation from the bus. Devices without electrical
isolation achieve somewhat higher values for
the maximum line length: 40 m at 1000 kBit/s or
100 m at 500 kBit/s.

Net data rate (CAN-standard 1Mbit/s)

Conversely, the net data rate depends on the package size and on whether the Standard Frame or the
Extended Frame is used. For instance, if each CANSAS message has been optimally packed in 8byte
chunks, the Standard Frame is used and there are no further subscribers connected to the node, the rate
reaches 576.6 kBit/s, amounting to 36 kSamples/s. The table shows the net data rates for 1 MBit/s.
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Data length Net data rate with
Standard Frame Extended Frame

0 - -

1 72.1 kBit/s 61.1 kBit/s
2 144.1 kBit/s 122.1 kBit/s
3 216.2 kBit/s 183.2 kBit/s
4 288.3 kBit/s 244.3 kBit/s
5 360.4 kBit/s 305.3 kBit/s
6 432.4 kBit/s 366.4 kBit/s
7 504.5 kBit/s 427.5 kBit/s
8 576.6 kBit/s 488.5 kBit/s

7.2.4.3.2 CAN FD

CAN-FD (CAN with flexible data rate) offers a 8 higher data rate of up to 8 Mbit/s and up to 64 Bytes of
payload data per message.

Fundamentally, the same network topology can be used as with the classic CAN-protocol. However, the
previous CAN-controllers are not able to send or receive CAN-FD messages > 8 Bytes. For this reason,
CAN and CAN FD can work together in one bus-system if:

¢ no Remote-Frame is sent (something which imc software does not generate),
¢ no CAN-messages > 8 Bytes are used
e no Switch Bit Rate |0l is used.

Remarks on CAN FD

¢ imc Online FAMOS is set up for CAN FD. It is possible to send and receive larger messages with
Online FAMOS| 0.

e Fundamentally, all CAN-experiments can be transferred to devices with CAN FD.
« Messages can be sent at a higher baud rate using the option " 0Switch Bit Rate| sl [ ol

e CAN FD configurations can be imported to CAN-devices. The configuration is then converted to CAN
and resulting errors must subsequently be eliminated by the user.

7.2.4.3.3 Number of CAN nodes

The CAN-Bus permits you to use a large number of nodes, depending on the line length, the number of
nodes and the cable cross section:

Line Length Number of Nodes/ Cable Cross Section
32 64 100
100m 0.25mm?2 0.25mm2 0.25mm?2
250m 0.34mm? 0.5mm2 0.5mmg2
500m 0.75mm?2 0.75mm2 1.0mm?2
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7.2.4.3.4 Specifications imc STUDIO
¢ Baud rate up to 1Mbit/s; 8Mbit/s with CAN FD.
o Multiple independent CAN nodes (ports)
e A maximum of 512 channels including analog, virtual and CAN channels

o Aggregate sampling rate on CAN channels: typically up to 15000 samples/s, depends heavily on data
types, no. of channels and processing. Analog aggregate sampling rate is not affected. CAN channel
triggers are computed together with analog channel triggers on the unit’s motherboard. This can
affect the max. aggregate sampling rate on CAN channels!

7.2.4.3.5 What one needs to know to connect a CAN-Sensor

All CAN-Bus sensors transmit messages on the CAN-Bus using a specific data structure. In order for the
messages to be understood, a consistent structure must be used. The following parameters (values serve
as an example) must be contained in a parameter:

What is supported?

Baud rate: 500kbit/s
ID: 455
Length: 5 bytes
Repeat rate: every 10ms

The contents of the various messages are usually listed in a table. Consider the following typical CAN
application:

Signal Name Byte Bit Value Range Conversion
Speed 1 0.7 0...255 50*value
Status 2 0-1
Compressor ON 2 5 0-1 --
Clutch moment specification 3 0.7 -128..127 *20, in Nxm
Braking moment 4 0.7 0..255 *0.39
ABS Indicator 5 0 0.1 -

0 Note

o Bytes are numbered from 0 to 7 in the imc STUDIO software. Byte 0 is the first byte and Byte 7 is the
last byte in an 8-byte message. Bit 0 of each byte is the LSB and Bit 7 is the MSB. Some tables (such as
the one above) may differ slightly, in that the bits and bytes are indexed from 1 to 8. In these cases,
you need to subtract 1 from these values.

¢ Observe the general Field bus notes regarding the operation methodology =l of fixed sampling
rates| =) versus timestamp| s\
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7.2.4.3.6 Supported CAN protocols

What is supported?
¢ Only layers 1 and 2 of the layer model

¢ channels which can be identified uniquely from a single identifier and contain exactly one sample
per identifier

¢ sensors which must be commanded via the CAN-Bus to transmit or measure
e device receives data

¢ device sends data

¢ data structure as follows:

Identifier indicates which byte contains channel data and the format of the data. Analog sensor
data and binary signals (only 0 or 1) can be read.

o Example
The following table illustrates a type of application which is supported:
Signal Name Byte |Bit Value Range Conversion
Speed 1 0..7 unsigned 0...255 50*value
Status 2 4 0-1
Compressor ON 2 5 0-1 --

What is not supported?
e terminal channels
¢ recording and analysis of 100-byte error protocols
control of other devices on the CAN-Bus by the measurement device

consideration of complex conditions

compensation for CAN-Bus delay

multiple protocols
e higher protocols

All major imc STUDIO features available for CAN channels

¢ Online processing using imc Online FAMOS (incl. Transitional Recording)
¢ Analog data can be mixed with CAN data for processing
Data storage on the device internal hard drive and/ or PC hard drive.

Complete access to the units trigger machine

The device can be operated as a stand-alone unit, i.e. without a connected PC.
Options include: radio clock module

hand-held display terminal

modem module

Binary signals from CAN-Bus possible

Networking of multiple measurement devices possible.
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How are CAN-Bus channels created in devices?

Several sensors and devices can be connected to a CAN-Bus. Each of these transmits data with an
identifier at a constant clock rate to the CAN-Bus. The identifier indicates the origin and meaning of the
data. An 8-byte data packet is attached to each of these (64 Byte with CAN-FD).

NAAY

- Bite 0 . R
Bt 1
Byta 2 | —
Byte 3 |—
Bute 4
Eivte 5

“"‘\ Byte 6 - .

Byte 7

| 00 hex

Farmatting ’ Physical
measurement
+ Scale

value

—~1 FF hex

Message

ZAMN-Bus
—hannel

/\/.\H.
Format

Individual bits or bytes can be read from a message

¢ These are usually specific measurement values or conditions

¢ Supported number formats include: 1 bit, 1-8 Byte, signed/ unsigned integers, real numbers, Intel or
Motorola byte orders

e Integer values can be converted to physical quantities
Time stamp alternative
Time stamping enables you to protocol the exact transfer time of a CAN-Bus message
¢ This data can be saved and visualized
¢ Data can also be equidistantly resampled for digital filtering, computation of FFT's etc.
CAN error handling
Bus clients, individual client sensors or the bus line itself may be defective

e Complete configuration of error handling
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7.2.4.3.7 ECU Control unit protocols

The device software comes with functions for (motor-) control units (ECUs) and special control unit
protocols. Using these, it is possible to query and record internal control unit values, and to start special
control unit values.

Motor control units are connected via the CAN-Bus. The ability to query internal control unit values
requires compliance with special protocols.
System requirements

Hardware

o A device with CAN-module(CAN2) is necessary with the common device control functions and all
desired protocols being enabled or

o Devices as of group 4lss1and higher
Software

o If the special imc Online FAMOS functions are used, then the device must be enabled for
imc Online FAMOS.

The support ECU protocols can be found here [aa7),

_lojx
File Edit Insert Extra
=&l # W= I o] LS Efyl *3' Device: |TypPrif_BusDagz_05130020 =l
Definitions I " alidity | Error handling | Syncronization
CAN-element [ID [ Mare
= %0 MNode 1 Mode 001
5 ECL_00
—ECL
Froperty Walue -
=l ECL-Parameter

- ECI-Marne: ECU_001

B Frotocal:

- Station addrezz: |_|_F' ..................................................................
- E?S':gf [P 2000

. L Era/P 2000 for TR2.0

;- Ml-ll-IP I"I"'IFH"IFIF"I [alSInnl = T 1T I 1T _THAI0IE I 1l S T 1

Properties of ECU messages

To capture internal control unit values, it is necessary that the control units and the values (channels) to
acquire be configured with the help of the CAN-Bus Assistant.

If the return values of the control unit commands are to be analyzed, or if special control unit functions

are to be run, then it is necessary to use special functions in an imc Online FAMOS program with control
commands.

For the description of the configuration see Control units in the CAN-Bus Assistant| 7
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Basic functions

Keyword Protocol 2000 with 1SO Transport Protocol
A subset of keyword protocol 2000 is used with addressing modes Normal and NormalFixed.

10h
13h
14h
17h
18h
20h
21h
22h
23h
27h
2Eh
31h
33h
38h
3Ah
3Bh
3Dh
3Eh

StartDiagnosticSession
ReadDiagnosticTroubleCodes
ClearDiagnosticinformation
ReadStatusOfDiagnosticTroubleCodes
ReadDTCsByStatus
StopDiagnosticSession
ReadDataByLocalldentifier
ReadDataByCommonldentifier
ReadDataByAddress

SecurityAccess
WriteDataByCommonldentifier
StartRoutineByLocalldentifier
RequestRoutineResultsByLocalldentifier
StartRoutineByAddress
RequestRoutineResultsByAddress
WriteDataByLocalldentifier
WriteDataByAddress (maximum two byte data)
TesterPresent

Keyword Protocol 2000 with VW TP 2.0 (1ISO 14230-3)

13h
14h
17h
21h
22h
23h
27h
2Eh
31h
33h
38h
3Ah
3Bh
3Dh

ReadDiagnosticTroubleCodes
ClearDiagnosticinformation
ReadStatusOfDiagnosticTroubleCodes
ReadDataByLocalldentifier
ReadDataByCommonldentifier
ReadDataByAddress

SecurityAccess
WriteDataByCommonldentifier
StartRoutineByLocalldentifier
RequestRoutineResultsByLocalldentifier
StartRoutineByAddress
RequestRoutineResultsByAddress
WriteDataByLocalldentifier
WriteDataByAddress (maximum two byte data)
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CCP

01h
03h
02h
04h
07h
OFh
12h
13h
14h
15h
16h

XCP

D3h
D4h
D5h
D6h
EOh
Elh
E2h
E3h
FOh
F4h
F5h
F6h
F7h
F8h
FEh
FFh

CONNECT
DNLOAD
SET_MTA
UPLOAD
DISCONNECT
SHORT_UP
GET_SEED
UNLOCK
GET_DAQ_SIZE
SET_DAQ_PTR
WRITE_DAQ

ALLOC_ODT_ENTRY
ALLOC_ODT
ALLOC_DAQ
FREE_DAQ
SET_DAQ_LIST_MODE
WRITE_DAQ
SET_DAQ_PTR
CLEAR_DAQ_LIST
DNLOAD
SHORT_UPLOAD
UPLOAD
SET_MTA
UNLOCK
GET_SEED
DISCONNECT
CONNECT

Diagnostics on CAN (1SO 15765 )

10h
12h
14h
17h
21h
22h
23h
27h
2Ch
31h
3Bh
3Eh

StartDiagnosticSession
ReadFreezeFrameData

ClearDiagnosticinformation
ReadStatusOfDiagnosticTroubleCodes

ReadDataByLocalldentifier
ReadDataByldentifier
ReadMemoryByAddress
SecurityAccess

DynamicallyDefineLocalldentifier
StartRoutineByLocalldentifier

WriteDataByLocalldentifier
TesterPresent
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Standards
Keyword Protocol 2000 with I1SO transport protocol
e Keyword protocol 2000: 1SO 14230-3
e |SO transport protocol: ISO 15762-2

Options and add-on's
The different protocols are optional.

7.2.4.4 CAN channel data formats
The following data formats are available for recording CAN channels:

CAN-Bus Format Recording with sampling Recording with time stamping

Unsigned/ signed integer: 2 byte integer 2 byte integer + 6 byte time stamp

1to 16 bit

Unsigned/ signed integer: 4 byte real 4 byte real + 6 byte time stamp

17 to 32 bit

Real 4, 8 byte 4 byte real 4 byte real + 6 byte time stamp

Digital port with 1 to 16 bit tracks | 2 byte word for compact 16 bits | 2 byte word for compact 16 bit + 6 byte time
stamp

As you can see, each format has different memory requirements. This is important to know when you are
estimating how much memory you will need and how precise the measurement values will be.

4 Example

A CAN sensor is sending messages consisting of 8-bit numbers. These are to be directly interpreted as
the measurement values and equidistantly sampled (i.e. without time stamping). Therefore, a 2 byte
integer is stored for each value.

7.2.4.5 Sensor initialization
Many CAN sensors need to be initialized after being turned on. The initialization usually consists of one or
more messages.

The device can send a defined set of messages to the CAN-Bus. The initialization sequence is performed
only once at the very beginning of a measurement once the configuration is complete. Restarting a
measurement (i.e. stopping it and starting it again) does not usually re-initialize the sensors. An exception
to this is when the configuration is changed and the measurement is reinitialized.

The same applies to Autostart measurements. The initialization consists of a sequence of messages. If
hand-shaking (i.e. confirmation from the sensor) is required, time-outs can be used. Many sensors
perform hand-shaking by sending a return message. The unit waits for the sensor's response before
sending the next message.
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Initialization dialog
The initialization sequence can be defined using the Edit > Sensor-initialization:

Sequence for imtializing zensors when imitializing a measurement

The device iz sending meszage The device i waiting for confirmation
Mo, Mode  SendlD BEO B1 B2 B3 B4 BE BE BY ConfimD TimeQOut  Comment

cutatiu:un

Speed

1 CaN1__ aH TH_2H _ 4H_&H_10H 20H 40H G0H -
: ; 12H 12H 12H 12H - - -~ - -

Nades: [N 1: Node_CANSAS =l
Comment; Speed
Send ID (Standard):  [&H Mo of bytes: |4 =]
B B1: B B3
IEER I ED

[~ Caonfirmation

Inzert row | Append row | Delete row | Cloze

Sensor initialization
For initialization, messages are sent to the sensors. It is possible to specify confirmation of receipt of the
messages. The list in the dialog shows the entire initialization sequence.
Nodes:
Specify which of the nodes (ports) to use.

Comment:
Additional description of the initialization sequence or other information - maximum 200 characters.
ID (Send):

An identifier for the message with the initialization sequence. Allowed values are from 0 to 2031 or
OH .. 7efH for Standard-format, for Extended-format 0 .. 536870911 or OH .. 1fffffffH. The ID is always
displayed in hex format but you can enter it as a hexadecimal or decimal number. Numbers entered in
Hex-format must be designated as such by using H or h (e.g. 2ah).

No. of bytes (Send):
The number of bytes to use for the message - allowed are 0 to 8 bytes.

Byte 0 to Byte 7 (Send):

The contents of the individual bytes in the initialization sequence. The allowed value range is 0 - 255
(decimal) or OH - ffH (hexadecimal). The values are always displayed in hex format but you can enter
them as a hexadecimal or decimal numbers. Numbers entered in Hex-format must be designated as
such by using H or h (e.g. 2ah).
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ID (Confirmation):

The identifier for the confirmation (hand-shaking) message which the sensor returns to the device to
indicate that the initialization sequence has been carried out. The unit waits for this message before
continuing with the next initialization sequence in the list.

Time-out (Confirmation):

The device waits for the confirmation message until the time-out limit has been reached. If the
confirmation message is not received, the next initialization sequence in the list is performed. The
sensor is then not initialized. The allowable values range is 1ms to 1000ms.

7.2.4.6 CAN-Bus Assistant

The CAN-Bus Assistant provides you for defining nodes, messages and channels. . Start the Assistant by
using the Ribbon Home (or Setup-Configuration) > CAN.

A CAN Bus Assistant [_ (O] x|

File Edit |nzert
1= == N = P A Device: [bus_DAG_2_090029 =
Defiritions I W alidity | Eror handling |
L JL 73 Channel T21 =]
%0 74 Mode Knoten SPS_Schreider Electric _|
[T']—E 8 Mezsage Digital_Status_and_Enable SPS ;I
— Mezzage
M amne: IDigitaI_Status_anu:l_EnaI:uIe_SF"S
Comment; I
""" i IDevice eceiing meszage

o B
g |dentifier (1D [40H

Drata bytes [0..8]: IE
Clock: 1000

L L e Lo

Transmitter name: ISEHSD[

| &l changes to this dislog have been applied!

CAN-Bus Assistant

Together, the CAN nodes, messages and channels form a CAN configuration. These can be saved for re-
use as ASCII configuration files (*.CBA). We recommend creating a separate folder for these files. Each
line in a CBA file consists of a code word and a corresponding value. If necessary, some the values can be
edited directly using a text editor like the Windows Notepad. In general, we do not recommend changing
information concerning the bitmaps - these properties should only be edited using the CAN-Bus Assistant.

The CAN-Bus Assistant does not contain an OK button for confirming changes. Instead, all changes are
applied directly. Invalid values are shown in red in the status bar. You can also perform a Configuration
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o Note

It is possible, however, to exit the Assistant without correcting the changes - however, no CAN channels
will be created! Therefore, if you wish to create CAN channels, the configuration must be correct before
you exit the Assistant.

7.2.4.6.1 Quick Tutorial

The Quick Tutorial shows you how to create a simple CAN-Bus configuration for a single CAN channel.
After completing the tutorial, you should be able to create more complex configurations as well.
Step 1: Start the CAN Assistant

Select the Ribbon Home (or Setup-Configuration) > CAN to start the Assistant. A single node is visible
the first time you start.

Step 2: Define a node

Change the node name to a more suitable name for your project. Specify the baud rate from the drop-
down list. Select a format for the node (Standard or Extended format).

Step 3: Create a message

Next, you need to define a message. Select the node and click on the message icon. A message object
is added below the node.

Step 4: Configure the message

Change the message name to suit your project. Assign an ID to the message (between 0 and 2031 for
Standard format, between 0 and 536870911 for Extended format).

Step 5: Create a channel

Next, you need to define a channel. Select the message and click on the channel icon. A channel
object is added below the node.

Step 6: Configure the channel

Change the channel name to suit your project and specify the numerical format of the channel from
the drop-down list.

Step 7: Check configuration

Perform a configuration check by clicking on the checkmark button. The results of the check are
displayed in the status bar.

Step 8: Quit the Assistant

Once you have exited the CAN-Bus Assistant, you can now use the CAN configuration when measuring
via the CAN interface. The CAN-channel you defined now appears in the software interface.
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7.2.4.6.2 Editing a CAN configuration

The properties of various CAN objects are arranged in drop-down lists and text boxes. By selecting
several objects in the list, you can change their properties all at once. This is only possible, of course,
when objects of the same type have been selected. Right-clicking in the list opens a context menu where
you can select all objects of a certain type (e.g. nodes, messages or channels).

0 Note

Any changes you make to the properties are applied immediately. Even incorrect settings (e.g. channel
names) are applied. Any errors are shown in the status bar at the bottom of the list.

It is not necessary to click on an <OK> button to apply any changes or new settings - however, there is
no <Cancel> button to undo any unwanted changes!

In general, we recommend defining the properties for new objects one-by-one. It is also possible to

change settings for several like objects simultaneously, but properties which must be unique (e.g.
channel name) will be grayed out.
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7.2.4.6.3 Nodes
7.2.4.6.3.1 Definition

Definitions l Validity ] Emor handling ] Synchronization ]
CaM-element 1D Hame ~
g = 0 R Mode_001_%2
B Message 190H Meszage 001_52
G— I ] &L, Channel CAM_002 52
g &, Charnel Speed
W Node 2 Mode_002_52 W
i Node, CAM 1 terminal FD
= g Hame; Mode_001_52 Mode: | CAM classic v
g . CAN classic
CommmrE CAN FD (150 Standard]
) @ Baud rate: 500 kbit/s v Fomat | Estended [vers. 20B] w gg'y FD [non30 Draft)
- T
f Connection: High zpeed ¥ [ Teminator in device
[ Expert settings [necessary for bus with heavy traffic or when bus is disrupted)
Definition nodes
FD-Mode:

If the device is equipped with a CAN FD interface, the entry for FD appears on the Definitions card.
Here is where the transfer protocol is defined:

o W CAN classic: CAN High Speed in accordance with 1ISO 11898, CAN Low Speed in accordance
with ISO 11519. The symbol for the node is shaded grey-blue.

o WicANFD (ISO Standard): in accordance with ISO 11898-1:2015 The symbol for the node is
shaded red-blue.

o WICANFD (non-ISO Draft): according to an earlier draft from BOSCH. The symbol for the node is

shaded red-blue.
0 Note

o Mixed operation with both classical CAN-modules and CAN-FD are covered in the I1SO standard 11898-
1:2015, if the CAN-controllers involved support it. Mixed operation with modules which work with
"old" controllers, however, is not possible. When receiving CAN-FD messages, these modules would
generate error frames.

Name:

A unigue name for each node with up to 65 characters. The default name for a new node is "Node_" +
index (e.g. 001). If several devices are being used, a _j is appended to the name, where j is the device
index number. All names must be comply with imc FAMOS variable syntax, just as all other device
channel names.

Comment:

This text accompanies the node name and is usually intended to add a more detailed description of
the node. The maximum length of this field is 255 characters.
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Baud rate:

The baud rate specifies how fast the bits are transferred over the serial bus. All modules in a given
CAN-Bus must use the same baud rate! Select the baud rate from the drop-down list: 5kbit/s to
10Mbit/s. The default value is 125kbit/s.

Data rate (with CAN FD):

If CAN FD is set for the FD-mode, the entry for the data rate is shown. If the bus exclusively has
subscribers whose controllers support CAN-FD, it is possible to transfer different settings for the Baud
rate and data rate. While transferring at the higher data rate, the subscribers using the slower Baud
rate rate are then switched to passive.

Format:
Format: | Estended+ j Standard, Extended or Extended+. The difference between Standard
 [Standard [vers. 2.04] and Extended is that the Standard-format ID length is 11 bits (IDs
[ Temin Extended [vers. 2.0 from 0 .. 2031 are permitted) and in Extended-format 29 bits (IDs

' traffic or wifs3s from 0 .. 536870911 are permitted). Extended-format allows for
Format: Standard or Extended greater distances between consecutive IDs. This makes it possible to

extend the system without major changes to the configuration.

The Extended+ format is able to receive Standard- and Extended identifier, but sends in Extended
format only.

Connection:

This parameter determines which node is assigned to which port. Node 1 is generally assigned to CAN
1 and Node 2 to CAN 2, no other nodes are assigned to any port and must be deleted from the CAN-
configuration in order for it to be consistent.

Terminator in device:

Devices equipped with CAN-bus interface CAN2, can switch a terminator resistor internal via software.
If the devices is connected at one end of the CAN line, an external Y-cable with terminator is not
needed.

Terminatar

Terminator

imc-device

¥
CAMN-rmodule %- CAM-module

Correct termination

CAMN-rmodule

‘T Warning

If the CAN-bus is already terminated correctly, that option cannot be used!

Terminatar Terminator

CAMN-module mmm |CAMN-module

imec-device
Wrong termination
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=1 CAN-protocol (classic)

This option is only needed for very rare cases. If there are disturbances on the bus, you can make
adjustments for each node here.

Slope detection (soft synchronization), width of the time window

All subscribers to the bus have the same basic clock rate. However each module comes with its
own quartz. Thus, phase differences can arise. The first edge of a message is used to get all
subscribers in phase (hardware synchronization). Edges within a message can be used to
compensate subsequently arising phase differences within a message. The width The width of the
time window determines by what value a bit is shortened or lengthened in order to re-align the
phase.

Using this option it’s possible to alter the time window in which the edges are expected.

Number of samples per bit

If the bus has achieved a steady state, the level is read by the receiver by means of sampling, and
the bit is determined to be either 1 or 0. If there is disturbance on the bus, it’s possible that the
disturbance will be picked up in a sample. This option helps by increasing the number of samples to
three. If the samples show different levels, the majority is taken as the bus level.

Sample location in bit time

Here, the position within the bit time can be altered. By default, it is set to 50%. With long leads, an
impulse reaches its level only after a certain delay. With this option, the sampling time can be
shifted backward in order to compensate for the delay. The setting is expressed in percent of the

total time.
0 Note

¢ |In most cases, disturbance on the bus can be compensated by shifting the position of the
sampling time backwards.

¢ Disturbance is usually the result of long cables. The low-pass effect of such long lines prevents
voltage levels from changing rapidly. In extreme cases, this can mean that the correct level at the
center of the bit time (50%) has not been reliably reached.

= CAN-FD

For transfer at the CAN-FD data rate, deviating settings can be made. Only the number of samples per bit
is omitted here.
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7.2.4.6.3.2 Synchronization
For the purpose of synchronizing any CAN-modules connected, such as imc CANSAS, the measurement
system is capable of sending a message in CAN-1 protocol. In such a case, your measurement system
functions as the Master. If the imc CANSAS module is configured accordingly, it synchronizes itself to this

message.

A CANM Bus Assistant -0l x|

File Edit Insert Exfkra
== #|em s | 2 Device: [busDAG_2_130025 ]
Drefinitionz | W alidity | Errar handling Syncranization

Q

CAM-element

EE N Hod: 1 F.noten_CAMSAS
E]E Meszage GaH CAMSASI03
&% Channel Lire_P
- A& Channel Line_R LI

tode;
td aster-10: |1 H j

Synchronization of a node

The CAN-1 Protocol message is sent at a one-second clock rate by the device working as the Master. imc
CANSAS modules working as Slaves receive this CAN message and synchronize themselves to it. The
message used takes a format corresponding to the CAN-1 protocol. Other imc CANSAS modules, as well,
can work as the CAN-1 Master. It is recommended that the device capturing the measured data works as

the CAN-1 Master

Conditions

¢ All devices (in other words the Master and all Slaves) are connected to the same CAN-Bus line.

¢ No gateway or router may be connected between devices. In the CAN-1 protocol, special
consideration is given to achieve very high precision.

e Forimc BUSDAQ (group 4@): The imc measurement device may not be operated in Sleep/Resume

mode.

7.2.4.6.3.3 Validity

Log channel:

Channels can be estracted from the lag channel

Mame asgzignment for

Acknowledge:
J19358-2upport

&L, Active W

extracted channels:

] Suppart for Errarframes channel

[T Manitor channels

Diagnostic Meszages [DM]

CaM_Meszages_571_K1 Property | Yalue ~
DOk channel name: Dt Channel_1
Tester address: faH
ECU address: 0H
Sampling interval: 10.00
On (Defaul] v Primﬁy: . :
. - Log D07: K [=]
Diagnostic Meszages [DiM] Request and log DMOZ: Ho
Log D03 Ho
Request and log DMOE: Mo
Log Di11: K [=]
FRequest and lag D12 Ha
Request and log D13 Ho
) Request and log DM20; Mo
[TT1ECU manitar channels Request and log DM23: Mo
FRequest and log DM28: Ha W

Validity of a node
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Log channel: & Active w | |CAM_Meszages_S51_K1
Channels can be extracted from the log channel

H]

Mame azzsignment for extracted channels:

Parameter Description

Log channel With Log channel "Active", all messages belonging to the node are logged in imc STUDIO.
For this purpose, the text in the input box is used as the channel name. The messages' IDs
and data bytes are recorded.

Extract all channels The option allows the data stream to be unpacked as individual channels in imc STUDIO by
from log channel the Bus Decoder or via imc FAMOS.

For reasons of data security, this option is deactivated by default. In consequence,
sensitive information will not be inadvertently incorporated into the log channel’s file of
measured data.

Beware of the following:

Extraction of individual channel signals from the data stream by means of the
Bus Decoder or via imc FAMOS is only possible if the box is check marked. In this case,
the option must be explicitly activated.

A global channel for logging CAN-messages is also available in ASCII-time stamp data format. By default,
imc STUDIO creates this global channel with the name CAN_Messages_S(i) _N(j), i: slot index (1..8), j:
node index (1,2). If you have set messages of different slots and nodes to be logged, a corresponding
number of global channels will be created.

Under Table.. menu item of the curve window context menu (accessed by right mouse-click), it is possible
to set the text format to imc DEVICES CAN-message. At the left of the row in the table, the message ID is
stated, to the right of it the message data bytes. The values are displayed in hexadecimal format.

Message log channel can be saved as MDF files to the device disk. See also chapter Storage Options [so1l,

Disables the transmission of Acknowledge messages. The CAN controller usually sends this packages to
confirm successful received messages.
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Activated the J1939-support, see also Messages: Validity/ 1]

0 Note

This option is only available, if the identifier is set to Extended Format 2.0B or Extended+.

Also, DM-services for J1939 can be set:

|0 (Defaul)

v Diaghostic Meszages (D]

[T ECU manitar channels

=~

— Diagnostic Messages [DIM]
Property Y alue -

DM channel name: D Channel_1
Tester address: fah
ECL address: [Oh
Sampling interyal: 10.0
Pricrity: G
Log Dk01: Mo
Request and log D02 Mo
Log DMO3: Mo
Request and log D06 Mo =
Log Dk11: Mo
Request and log k12 Mo
Request and log D15 Mo
Request and log DM20; Mo ll

Diagnostic Messages (DM)

The error codes are captured with imc STUDIO as Time Stamp ASCII channels. To display the channel in
the curve window, select the item "Table" in the menu Configuration\Display. There, set the Text Format:

Hex.

The error code format is structured as follows:

Byte: 1: Format specifier
Alog entry's first byte is specifies the format

e ach = ASCII (VIN)

¢ d1h =DM1 messages and others with the same structure (DM1, DM2, DM6, DM12, DM23,

DM28)

e dOh = record of a "Clear" command ( DM3, DM11)

e d2h = binary (DM19, DM20)
o dfh = for errors (currently not used)
Byte: 2: for format specifiers d1h, d2h and dOh

DM-number, pattern: DM# with # equaling 1, 2, 6, ...

e 1=DM1
e 2=DM2
e 6=DM6

Byte: 3: for format specifiers d1h, d2h and dOh

Source

Byte: 4: for format specifier dOh

Target

Byte: 4 and subsequent: for format specifiers d1h and d2h

according to J1939

© 2017 imc MeRsysteme GmbH

imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



404 Setup - Advanced Device Functions

Example of DM1 and similar:
Byte: 1
bits 8-7 Malfunction Indicator Lamp Status
bits 6-5 Red Stop Lamp Status
bits 4-3 Amber Warning Lamp Status
bits 2-1 Protect Lamp Status
Byte: 2
bits 8-7 Flash Malfunction Indicator Lamp
bits 6-5 Flash Red Stop Lamp
bits 4-3 Flash Amber Warning Lamp
bits 2-1 Flash Protect Lamp
Byte: 3
bits 8-1 SPN, 8 least significant bits of SPN (most significant at bit 8)
Byte: 4
bits 8-1 SPN, second byte of SPN (most significant at bit 8)
Byte: 5
bits 8-6 SPN, 3 most significant bits (most significant at bit 8)
bits 5-1 FMI (most significant at bit 5)

Byte: 6
bit 8 SPN Conversion Method
bits 7-1 Occurrence Count

0 Note

When the occurrence count is not available it should be set to all ones which is a value of 127.

EXAMPLE 1: The following illustrates the message format for when there is more than one diagnostic
trouble code.

Given:

e a=lamp status

e b=SPN

o c=FMI

e d=CM and OC

Message form will be as follows: a,b,c,d,b,c,d,b,c,d,b,c,d....etc.

With format specifier ach = ASCII
Byte: 2: higher-value byte of PGN
Byte: 3: lower-value byte of PGN
Byte: 4: source
Subsequent bytes: contents according to J1939 standard (ASCII string)
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Abbreviations:

C™M SPN Conversion Method

DM1 Diagnostic Message 1 Active Diagnostic Trouble Codes

DM2 Diagnostic Message 2 Previously Active Diagnostic Trouble Codes
DM3 Diagnostic Message 3 Diagnostic Data Clear/Reset for Previously Active DTCs
DM6 Diagnostic Message 6 Emission Related Pending DTCs

DM11 Diagnostic Message 11 Diagnostic Data Clear/Reset for Active DTCs
DM12 Diagnostic Message 12 Emissions Related Active DTCs

DM19 Diagnostic Message 19 Calibration Information

DM20 Diagnostic Message 20 Monitor Performance Ratio

DM23 Diagnostic Message 23 Previously Active Emission Related Faults
DM28 Diagnostic Message 28 Permanent DTCs

FMI Failure Mode Indicator

Mi Malfunction Indicator

MIL Malfunction Indicator Lamp

oC Occurrence Count

PG Parameter Group

PGN Parameter Group Number

PID Parameter Identifier (SAE J1587 or SAE J1979)

SPN Suspect Parameter Number

Otpion IBC node addressing mode can be used for nodes with format Extended:

If selected, the Channel bit, the Source bit, the Lifesign bits and the Telegram CRC bits are ignored
(masked) when receiving and evaluating messages.

With this option the CAN controller creates a new channel to record the number of error frames within a
sample interval. A name can be defined by the edit field Channel name.

Prerequisites

This function is only available for the new imc BUSDAQ, group 48], The devices must be configured
via the Remote connection in accordance with the description in the device manual.

Description

Wake On CAN enables the functionality of Sleep mode in dependence on the CAN-Bus activity. As
soon as data arrive at the CAN-node, the device starts measurement. After a specifiable time without
bus activity, the device returns to the Sleep mode.

Systems supply or activate the measurement device separately from the connected CAN-bus thus
avoid premature startup of data capture and the resulting unnecessary power consumption.

The prerequisite is the appropriate configuration of the Remote connection, described previously,
which enables the hardware-driven Sleep mode.

o Without Wake On CAN, the Sleep mode is available without any additional preparation in the
operating program.

¢ The Wake On CAN function is a supplemental AND condition and must be activated in CAN-
Assistant.
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A CANM Bus Assistant -0l x|

File Edit Insert Exkra
= & ® EI N ) =] S E:”l *3| Device! [2F_busDaq_2_120024 |
Drefinitionz W alidity | Errar handling | Syncranization |
CAM-element D Mame -
=LY
ElEE Message G4H Meszagel 00
i AU Channel Channel =

Acknowledge:

[T J1939-zupport

[T Support for Emorframes channel

[T Support of #Wake On CAN

g @ Deactivate device if no measured walue  |1.00 g
wl
|Ready
Activation of Wake on CAN
Support of Wake On CAN:

The option Support of Wake On CAN appears on the page Validity if a node is selected in the CAN-
element tree diagram. If it isn’t shown, this indicates that your device’s hardware isn’t set up for this
function.

Deactivate device if no measured value x s:

Enter the time interval whose elapse without the arrival of data activate the sleep mode. Intervals
between 1ms and 14h (50400s) are possible.

Each node can be adjusted individually.
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It is possible to create a monitor channel for each CAN channel or ECU channel. To do this, activate the
option Monitor channels or respectively ECU monitor channels on the node's Validity page.
Designation:

Monitor channels receive a name extension which can be freely defined in the box Designation.

A CAN Bus Assistant _ O] x|

File Edit Insert Exktra

=|E| #|me| vse|a] @] B osvie, slor: [buspag_x_130174, shart I

Definitionz "W alidity | Error handling | Syncronization |

CAM-element M ame
SN Mode 1 Enaoten 007 51
EIE Mezzage 1H Botzchaft_001_51

o % Channel CAM_001_51
®--
= .
Acknowledge: I On [Defaulk) j
3 [T J1939-cuppart
5 [¢f

[~ Support for Emorfrarmes channel

3 [ Support of Wake On CAM
5=}
[ [+ Manitar channels [+ ECU manitar channels

D ezignation: I"_I'-.-1 an

|Ready

Activate monitor channels for CAN- or ECU-channels

0 Note

Monitor channels are created for all of a node's CAN- or ECU-channels. If you only wish to create
individual CAN channels as monitor channels, proceed according to the previous method |«

7.2.4.6.3.4 Blob - Decoding with the Bus Decoder

All data associated with a CAN-node can be captured completely as a log channel. This is a way around
the limitation of 512 channels per device instance.

Along with separation into individual channel with imc FAMOS, this can be accomplished already with
imc STUDIO's Bus Decoder.

To do this, you make the following settings in the CAN-Assistant:
¢ Alog channel which logs all messages [ 00

¢ On the node's page Validity, the option "Channels can be extracted from the log channel” must be
activated.
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¢ The CAN-channels to be extracted in the Bus Decoder from the log channel must be set to
"extract in imc STUDIO with the Bus Decoder™ on the Validity page (light blue highlighting).
To select all channels, use the menu item Edit\Select channels\Select all receiving channels.

¢ Channels which can not be extracted in the device can be found using the menu item
Edit\Select channels\Select channels (not in device extractable). In this way, it is possible to
select and delete these channels. Alternatively these channel can already be ignored while

importing@.

o If the log channel is then extracted in the imc STUDIO, then all CAN-channels thus highlighted appear

int he Bus Decoder.

o If the log channel is extracted in imc FAMOS, then all CAN-channels appear in imc FAMOS (not only
those specially highlighted).

7.2.4.6.4 Message

7.2.4.6.4.1 Definition

— Meszzage
Narme: |Batschaft_2951_1
Camment: I

IDevice receiving meszage j
Identifier (1D 161 =]
Databytes (0.8 |2 =]
Clack: |5IIIIZI =] ms
Tranzmitter name: ISensur
tezzage log: I.-’-'-.ut-::matiu: j
Receiving a message
Name:

A unigue name for each message with up to 65 characters. The default name for a new message is

Message

+index (e.g. 001). If several devices are being used, a _j is appended to the name, where |

is the device index number. All names must be comply with imc FAMOS variable syntax, just as all
other device channel names.

Comment:

This text accompanies the message name and is usually intended for adding a more detailed
description of the message. The maximum length of this field is 255 characters.

Device receiving / sending messages:

A message can only be reset from sending to receiving or vice versa if there is no channel contained in

the message.

ID:

Each message on the CAN-Bus contains an identifier (ID) which indicates the origin and meaning of the
data. No two messages in a node can have the same ID. The identifier also indicates the priority of the
message and, once again, no two messages can have the same priority. When two messages are to be
sent at the same time, the message with the lower ID is sent first. Allowed values are: 0 to 2031
(Standard ID format) and 0 to 536870911 (Extended ID format).
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Identifiers can also be specified as a hexadecimals. Append an "h" or "H" to the hexadecimal, e.g.
2ACH or e4h.

If set to All messages, information on all messages of the current node are logged. For this purpose,
only channels having the format Log channel may be assigned to the message (see below for a
description of how to make log channel settings). Alternatively, the Message log control can be set to
Log CAN-Bus message. Then all node messages will be logged along with their data types.

Data bytes:

This is the number of bytes in the message, 0 to 8 bytes or 64 with CAN FD are allowed. It is not
possible to send partial bytes in a message but it is also not necessary that every bit in the byte be
occupied.

Clock:

Messages are sent via the CAN-Bus at a regular rate. The value for the clock specified here is a set
point, not necessarily the actual value. The clock is a property of the sensor. The allowed range is
0.001ms to 100,000ms. The sampling rate of the CAN channel to be created is determined by the
clock value specified here.

Transmitter name:

The transmitter name describes the transmitting sensor. This name is not used for any other purposes
- therefore it need not be unique.

Message log:

If you wish to log all of a node's channels, activate the log channel on the page with the tab
"Validity|«2!".

If you wish to log individual messages, select "Log CAN Bus message™ under Message log. In

imc STUDIO,a global channel is created automatically in which a node's messages are logged. Select
the desired message by its respective identifier.

If you set the message-ID to All messages, you obtain a log channel like on the page with the tab
"Validity [ «z!".

— Meszage
Name: |MESSAGE_0m

Comment: I

Device sending mess

ID: |1H =]

C'ata bytes [0..8): IB j
Clock: |'| oo * | ms
Feceiver: ISensnr

Replacement valuesz: BO B1 B2 B3 B4 BR BE BY
foH JoH Jon foH o fJon foH JoHJod

Sending a message

The CAN-Assistant is used to create a formal framework of messages and channels. The message can be
set by imc Online FAMOS or with process vector variables (with CAN2 only), see below.
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Name, Comment, ID, Bytes:

As for messages to be received.

Data bytes for CAN FD: Messages can be sent at the data rate set for FD [s99l. For this purpose, the
option Bit Rate Switch must be activated, which appears at the CAN FD node.

D ata botes [0..64): 20 W Bit Rate Switch

Receiving / sending messages:

A message can only be reset from sending to receiving or vice versa if there is no channel contained in
the message.

Clock:

Messages are sent via the CAN-Bus at a regular rate. The Clock-value is the interval between
transmission of messages. The interval must be at least 1ms. The value set here serves in

imc Online FAMOS as the default setting for the clock rate for cyclic transmission in the Formula-
Assistant.

Receiver:

The receiver name describes the receiving sensor. This name is not used for any other purposes -
therefore it need not be unique.

Replacement values:
When messages are transmitted with the help of imc Online FAMOS, the replacement values serve as
data bytes if there are no current data or if certain message bytes are not filled.
With CAN FD, from the 9th Byte onward, additional boxes for entering replacement values appear.

o Note

If a nodel =l is set to Extended or Extended+ format, a message can be send as extended or as
standard-format.

The CAN-Assistant is used to create a formal framework of messages and channels. Using

imc Online FAMOS, this framework is filled with data and transmitted. The channels or single values are
transmitted in the format set in the CAN-Assistant. As for the reception of CAN-messages, channels are
defined for each message with their data types, Start-bits, Start-Bytes, number of bits etc.

imc Online FAMOS uses these data to generate a transmission function for each message. With the help
of this function, for instance, a virtual channel in imc Online FAMOS is assigned to the channel defined
here in the CAN-Assistant and in sent in the specified data format.

With imc Online FAMOS, it is also possible to send larger messages in conjunction with CAN FD.
For examples to send messages, see Sending CAN messages [a2s),
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Channels, process vector variables and display variables can be assigned out of the CAN-Assistant
directly. If a message is set to send mode, a list with Sending channel name comes up. Via double click or
drag&drop the channel is assigned to the send message. No further settings in imc Online FAMOS are
necessary.

To use this feature the interface CAN2 is required.

Definitions | Y alidity I Errar handling I Syncronization I
CAM-element (1D [ Mame |:| Signaliname
L Charrnel K.anall2 ol APM
- % Charnel K.anall3 o Speed
o L Channel K analld _..-""frim: Temperature_1
Eﬁlk\ Meszage 2H Batzchaft_003 @ -~ oy Temperature_02
c& Channel Dizplayt'ar_01 dilh EE3 pv.GPS.course
c& Channel E23 pw.GPS.course wa...
= aH BotgpmEtt_004 EEd pv.GPS.hdop
i GPS. satelites E23] pv.GPS.height
SR e:sage i EZ3 pv.GPS.height_ge...
& Charnel pv.GPS. hdop EET pv.GPS.latitude
= EZ3) pv.GPS. longitude
— EZ3 pv.GPS.pdop
 Message EE3l pv.GPS.quality
M ame: |Bntschaft_EIEIE EE3 pv.GPS.satelites
_ EET pv.GPS.zpesd
SeluEE I E2T pv.GPS.test
IDevice sending meszage =] 23 p.GPS.time.rel
E23 pv.GPS.time.zec
Identifer ID]; [1H = B3 pv.GPS.time.usec
_ - E23] pw.GPS.vdop
Dlata bytes (6] [+ = B v Teat TS
Clack: |1|:||:| j ms EEE pv.TestINT32
) EZ3 pw.TestTIFLOAT
HEEiEr | EX Displayar_01

Sending process vector variables via CAN

0 Note

¢ Only messages can be copied. Single send channels can not be copied.

¢ When sending messages, if there is no recipient (yet), an error message sometimes appears,
indicating that CAN-messages have been lost.

7.2.4.6.4.2 Validity

For work with J1939, the setting J1939-support must be activated for the control CAN-node on the
Validity page. In consequence, the settings options for Messages become visible on the Validity page:

J1333
Source-address: gniore [Default]

Fricrity: I lgnare [Default) j

J1939 settings at Message-Validity

Both the source address and the priority of messages can either be accounted for or ignored. With J1939,
the source address and priority are ignored by default. The source address is in the bottom 8 bits of the
extended identifier and the priority in the top 3 bits.

With Ignore (Default), the corresponding bits are masked out.
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In J1939, the extended message identifier is comprised as follows:

| D_Ext ended = Source- Address + ProgranGroupNunmber * 28 + Priority * 226
For standard IDs, the following applies:

I D Standard = PGN-number + Priority * 28

When importing from a DBC-file, J1939 messages could be greater then 8 Byte. Those messages can be
received into several messages from imcDevices Version 2.7R2.

If the import does not return any explicit specification of priority and source address, they are extracted
from the DBC file's message-ID. Together with the appropriate bits in the DBC file's message-ID, the
message-ID is generated in the CAN-Assistant.

Here it is possible to take into account the sensor's delayed response upon reception of CAN-messages.
Differences in transit times can be compensated.

File Edit |Insert Extra

=& £ B St & W %9 T_190144_CRC_20006G

Definttions Walidity Emor handling Synchronization

CaM-element | Name

7 tlode Knoten_001_R2
Botzchaft_001_R2
Cak_001_T_190144 CRC_2000G2
K.noten_002_RZ

Senszor delay time: 0.000002
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7.2.4.6.4.3 Synchronization

Definitionz I " alidity I Error handling Syncronization
CAM-element [ID | Mame | =
= % Mode 1 Mode 001

Mezzage_ 001

e

L

Synchronization is activated at the node. At this node, other devices which do not understand the CAN-1
protocol can be used alongside imc CANSAS. It should be possible to record these devices’ messages,
even without monitoring of the synchronization. If synchronized recording is selected for such messages,
error messages will be posted whenever the messages fail to arrive at the clock rate expected.

Synchronization a message

Since the integrated imc CANSAS software knows the scope of the imc CANSAS modules’ functions, their
messages are automatically pre-set appropriately. For example, if aimc CANSAS module is set as the
CAN-1 Slave in the imc CANSAS software, its message is automatically set in the CAN-Assistant to
"Synchronized recording".

7.2.4.6.5 Channel
7.2.4.6.5.1 Definition

Analog signals are digitized by the CAN-sensors with a specific number of bits. The numerical format can
be set to signed integer, unsigned integer or real number, or digital (1 bit)

—Analog channel

i ame: ITEI1
Comment: I
Murnber format: I Sigred integer j

Start bute: IEI vI Start bit: IEI vI
MHumber aof bits: 16 - Byte arder: Ilntel TI

Urit: |'C

Scaling IFau:tu:ur and Offzet, % = Factor * 3 + Offzet j

Factor: IE. 25000000€E-2 Offzet: IEI. 0O00O0OO0E+D

Definition of a analog channel

Name, Comment:
See Message| «s|

Numerical format:

Data can be sent and received as signed or unsigned integers, real numbers and in digital (1Bit)
format. The option 16bits (see below) is only available for receiving mode.
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o Note

Some manufacturers may not indicate clearly in their CAN tables which number format they use.

For example, the table may indicate that Bytes 1 and 2 represent the guidance angle and that this value
is to be multiplied with 0.0639 to arrive at the actual value in degrees. If no other information has been
given, there is no definite way of determining the number format other than trial and error. The imc
hotline cannot help you in such cases! Sometimes however, there are implicit clues as to what the
format is.

Examples:

e If the range minimum is 0 and the maximum is ffff hex, then unsigned integers are being used
because they always start at zero.

o If the range is given as 7fff = -700°C and 8000 hex = +700°C, then signed integers in two's
complement form are being used. The zero (0 hex) lies directly in the middle between positive and
negative integers.

The most certain method of determining the number format is to run the sensor through its entire
range.

If the correct number format has been selected, the curve that you measure will be continuous.
Otherwise, the upper and lower halves are exchanged, which appears as a discontinuity. A
discontinuous curve is therefore an indication of the wrong integral format being used.

Start Byte:

The start byte is the location of the message byte where the channel bits actually begin. It is allowed
to have overlapping channels within a message. In other words, two channels can share the same
start byte in a message.

Start bit:
The start bit specifies where the number starts within the start byte.
Bits:

This is the number of bits used in the channel. The remaining bits continue in the direction of the
increasing byte indices. For signed and unsigned integers, 1 to 32 bits are allowed. Real numbers can
range from 32 (floating point) to 64 (double).
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Graphical display of the position within the message

The Assistant displays the specified position within the message graphically. In this way, any overlapping
position allocations can easily be detected:

5 =4 Message
[TITIET!

CAMN-element | D
35cH

&L Channel
0 & Charrel

3

Analog channel
M arne: Tem

i =gl Meszage

&L Channel
&L Channel
& &L Channel

3 Comment;
8 Analog channel

Mumber format: Sigr

M arme:

Start byte: 2

12 Comment;
Murmber of bits: 16

17337 a0 J[Eaaa
17337 aaan| (f[@aan
1777 aaaa| |aann
1777 aaaa| |aann
1777 007 |aann| =
1777 aaaa| |aann
1777 aaaa| |aann
0777 plbb|j skl

Murmber format; Signed integer

MSE  LSE

Unit;
Scaling

Factor:

T
Fach

LK

hi36

miniai]
mininin]
aaam0
|77
aaam0
aaam0
aaam0
aaana

L5E

16

Start bute:

Mumber of bits:

a
a2

Bit allocation in classic CAN-Bus Bit allocation in CAN-FD

Byte Order:
This is the bit order used by the CAN module, either Intel format or Motorola format.

¢ Intel format

The CAN Assistant interprets Intel numbers as follows: The start bit is the LSB and the following
bits proceed in the direction of increasing bit values. In the message byte graphic, this corresponds
to moving to the left. The LSB has a lower byte index than the MSB.

Example: start byte = 5, start bit = 3, bits = 18

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Byte 5 X X X X LSB
Byte 6 X X X X X X X X
Byte 7 MSB X X X X

e Motorola format

The CAN Assistant interprets Motorola numbers as follows: The start bit is the MSB and the
following bits proceed in the direction of decreasing bit values. In the message byte graphic, this
corresponds to moving to the right. The LSB has a higher byte index than the MSB.

Example: start byte = 5, start bit = 3, bits = 18

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Byte 5 MSB X X X
Byte 6 X X X X X X X X
Byte 7 X X X X X LSB
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0 Note on recognizing Intel or Motorola byte order

o The CAN tables from manufacturers do not always indicate whether Intel or Motorola byte order is
used. It is sometimes possible to determine the byte order indirectly. Within one message typically
only one of the variations will be used.

e Example: Two byte data packet, message Byte 3 is LOW and message Byte 4 is HIGH
Intel byte order because HIGH byte contains MSB.

e Example: Bits O to 14 contain data and Bit 0 is LSB

Data is contained in Bytes 0 and 1 but only the lowest seven bits in Byte 1 are occupied. Therefore,
LSB is in the byte with the smaller index which means that Intel format is used.

Unit:

The physical units of the channel, maximum 24 characters. The units are used when displaying the
channel, e.g. on the Y-axis in a curve window. Note that units should be specified without prefixes.
Examples of units that you can use are: m, s, kg, N, m/s. If you need to use prefixes (e.g. n-, 4-, M-) or
non-SI units (e.g. inches, pounds), always place these between quotation marks (e.g. "inches").

Scaling:

Here is determined how to convert the physical value to a CAN bus integer.
There are four different choices available, to determine the conversion, as shown in this picture:

Scaling IFau:t-:ur, ' = Factar * j

Fau:tu:uranu:l foset Y =a|:t|:|r * i+ Offset
Two-point specification,  [%1.771] [<2.72]
iririm and b aximum

The Scaling options

Y = physical measurement value
X = CAN bus integer value

e Factor, Y=Factor*X
Receiving: for received signals (X) the following applies:
Y = Factor * X
Sending: for physical values (Y) to be sent, the integer value is calculated as follows:
X =Y / Factor
e Factor and Offset, Y = Factor * X + Offset
Receiving: for received signals (X) the following applies:
Y = Factor * X + Offset

Sending: for physical values (Y) to be sent, the integer value is calculated as follows:
X = (Y - Offset)/Factor

¢ Two-point specification, (X1, Y1), (X2, Y2)
X1: x-coordinate of 1%t point Y1: y-coordinate of 1%t point
X2: x-coordinate of 2"d point Y2: y-coordinate of 2"d point
e Minimum and Maximum

The lower limit of the specified number format with the specified number of bits corresponds to

this minimum (e.qg. signed integers, 8 bit, range: 0 to 255, minimum corresponds to 0, maximum
corresponds to 255)
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The number format is set to Digital, 16 bit (only to be set for reception of CAN-Bus messages).

— Digital channel

Part name: IE.&NLS Pé,_ Statuz_Low_digital

Part comment; I

Murnber format:

Bit names:

Byte:

| Digital, 16 bit =l

Cabl SPa TestC. w=1

CAMT_SPa_AS C... w=1 Reference Check
CAMT_SPa_TestC... w=1 System Warning
CAMT1_SPA_SAFE... w=1 5Stop iz active
<Undefined:

<Undefineds d
Bit: Bit narne: Bit comment;

IEI j II:I j IE.-'-‘«N'I_SP'.-’-‘-._TestEeI Iw =1 Analoge witha

Definition of a digital channel

A digital CAN channel is analogous to a digital 16-bit port in imc STUDIO - it consists of 16 separate bits or
one word. Each bit is of course a binary value, i.e. either 0 or 1. Each bit in the word does not actually
have to be used. The entire 16 bit port receives a name as do each of the bits therein. These names are
employed when using them in other components of the software, e.g. in triggers and imc Online FAMOS.

Name, Comment: see Messagem
Numerical format: must be set to 16 bit

Byte: determines in which of the message's bytes the digital bit is located.

Bit: position of the bit within the selected byte
Bit name, Bit comment: see Messagem

The numerical format is set to Special format: Log-channel (only possible for reception of CAN-Bus-

messages). At the same time, the message affected must be set to All messages.

— Log channel
M ame: II:.-“-‘-.N'I_S PB_Statuz_LOW_analog
Comment; IG et alue_Diesel FREE_LOW
Murnber format: Special format: Log channel
Contents: IMessage 1Dz [lows word with extended format] j

Definition of a log-channel

Information about all of the node’s messages is logged. The message-IDs or the number of data bytes can
be logged. In default format (11-bit message IDs), the message ID's are logged directly. In Extended-
format (29-bit message-IDs), the High and Low word of the message ID's can only be logged separately.

Each ID must then be constructed by combining the Low word and High word.

Contents: Message-IDs (low word for Extended-format); High word of message-IDs (only for
Extended-format) or Number of data Bytes.

7.2.4.6.5.2 Validity

The dialog illustrated below appears if the system is set to receive CAN-Bus messages.
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Channel state: & active in the device, exfractable from log channel

The channel will be M active in the device, extractable from log channel
The channel can b & Fazzive in the device, extractable from log channel
the log channel is 2 £ Haz not been set up in the device, extractable from log channel

& Haz not been set up in the device, inimc STUDIO, extractable from log channel

‘ active in the device, not extractable from log channel

AL 777

log channel| «sl extractable

device with e.g. with

setup [imc FAMOS| imc STUDIO | Comment
A | active yes no Normal data acquisition on a CAN-channel. Default: active
& | passive yes no Normal data acquisition on a CAN-channel. Default: passive
&| no yes no Channel extracted offline, with imc FAMOS for instance.
piN no no yes Channel extracted with imc STUDIO's bus decoder.

: Normal data acquisition on a CAN-channel. No data transfer
A| active no no
to the log channel.

If a channel is present in the Device channel list, it can be either activated & or deactivated & for
recording. l.e., the channel appears as a Fieldbus channel in the setup.

Extensive CAN-configurations (e.g. *.DBC) may exceed the maximum channel count which the device can
administer. In such a case, it is possible to exclude certain channels from the device using the channel
status "& Has not been set up in the device". Then these ones don't appear in the Setup. The data
belonging to "not activated" channels can instead be extracted subsequent to the measurement. For this
purpose, a log channel must be activated for the associated node; see here| o),

With imc STUDIO, you also have the option to extract channels from the log channel during a running
measurement. This is accomplished by the imc STUDIO Bus decoder. The channels to be extracted must
be registered for the bus decoder with the channel status "&b Has not been set up in the device".

v “alidity depends on another channel

teazurement value iz walid if

|< vI |2.5 Status

Depending on another channel

CAM1_AS Statuz |ow_analogjid

If the current channel is to depend on another channel in the same message, check the option Validity
depends on another channel.

The channel on which the current one depends is referred to as a mode channel. A mode channel must
be contained in the same CAN message and use the unsigned integer number format with less than 16
bits. The drop-down list to the left contains all of the valid mode channels.

The following two conditions must also be fulfilled by a mode channel:
¢ A channel cannot depend on itself.
¢ a mode channel cannot depend on another mode channel.

The value of the current channel is only valid when the mode channel condition (e.g. CAN_001 <5) has
been satisfied. Otherwise, your measurement device behaves as if the message has not been received.
Enter the comparison value in real number format using the "analog" range of the mode channel - do not
enter an unsigned integer value!
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7.2.4.6.5.3 Error Handling dialog

The dialog illustrated below appears if the system is set to receive CAN-Bus messages.

ol B el This dialog allows you to define error
 Enor detection handling for invalid measurement
] Is e s et el values and time-out errors. If an invalid

measurement value appears, or if after
Channel measurement value I“ vI |5|:| % PP

a certain amount of time has elapsed no

v Time out further message has arrived in the
No meazurement data since 2.00 3 device, you can perform error handling.
To enable it, check the Error handling
—Enar handling box and the desired options Invalid

\gnore channel with this messag j measurement value and/or Time out.

Error handling

Invalid measurement value:

Enter the comparison value for analog channels in real number format using the display range. Select
a comparison operator from the drop-down list.

Enter the comparison value for digital CAN channels (ports) using the decimal equivalent of the binary
value, i.e. no bits = 0, add 2°"dex for each bit which is HIGH. For example if the first and third bits (Bits

0 and 2) are HIGH and all others are LOW, the decimal equivalent is 0 + 2° + 22 = 5. If the comparison
condition is not met, error handling is performed (see below).

Time out:

Define a time out limit here. This is the maximum time which the sensor has to send the message.
Many sensors send messages at regular intervals - this option is often useful for monitoring them.

Error handling:

The error handling box is displayed whenever any of the two above options is checked. Select one the
following error handling options from the drop-down list:

¢ Ignore channel with this message
e Last channel value
o Replacement value

The error handling functions slightly differently, depending whether the channel is continuously
sampled or whether time-stamping.
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Error correction Effect with continuous

Effect with time stamping

sampling
Ignore channel with this | Same as Last channel System behaves as if the message was never received - no
message value time-stamped sample is created.

The last valid channel
value is generated each
sampling interval until a
valid sample arrives.

Last channel value

Time out error: a new sample is generated using the last
valid channel value and is stamped with the time-out limit.

Invalid value: a sample is generated using the last valid
channel value and is stamped with the message time
stamp.

Replacement value The replacement value is
generated each sampling
interval until a valid

sample arrives.

Time out error: a new sample is generated using the
replacement value and is stamped with the time-out limit.

Invalid value: a sample is generated using the replacement
value and is stamped with the message time stamp.

Same as Last channel
value

No error correction used

Same as Ignore channel with this message

0 Note

¢ Input range of substitute values for error handling
Certain substitute values may lie outside of the input range for the CAN channel.

¢ Channels with 16 bits or less can be given substitute values having a 16-bit input range. Example: For
a CAN channel with 8 bits, a substitute value of up to 16 bits is permitted.

e Channels with more than 16 bits and less than or equal 32 bits can be given substitute values having a
32-bit input range. Example: For a CAN channel with 24 bits, a substitute value of up to 32 bits is

permitted.

o Consequently, the following exceptions exist: Channels with exactly 16 bits or 32 bit-channels only
permit substitute values having the same input range.

7.2.4.6.6 Menu
7.2.4.6.6.1 File-menu

Restart (Ctrl + N):

Clears the node-, message- and channel lists. A single node is created with default settings.

El Load... (Ctrl + O):

Loads a complete CAN-configuration. A dialog is called which enables you to select a CBA-file from a

folder of CBA-files. For the selected device (or the selected slot if there are several in the device), the
current CAN-configuration is completely replaced by the one from the file. The current configuration
is first deleted and then the new one is loaded from the CBA-file.

& save (ctri +9):

Saves the current CAN-Bus configuration as a *.CBA file. If the configuration has not yet been saved,

the Save As... dialog is started.

Save as...:

Saves a CAN-configuration under a new filename.
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Import...

Loads can configuration a selected node. Beside the CAN assistant format CBA, the DBC is supported,
if the PC has the DBC option installed or the device is prepared for ECU (A2L).

e DBC

The import of CAN-Database (*.DBC) requires the purchased and installed expansion module
"Import CAN-Database (*.DBC)". DBC-files can be created using the program CANdb (© Vector
Informatik GmbH) from Vector Informatik GmbH. CANdb is a program for administrating the
CANalyzer's (© Vector Informatik GmbH) CAN system data base. DBC-files which were created
using Versions 3.03 to 3.20 of the CANdb program are supported. These versions of CANdb belong
to Versions 2.0a to 3.0 of the CANalyzer.

DBC-files mostly contain all channels sent via a single CAN-node. Upon importing such channels,
you have the option to filter for targeted channels relevant to your experiment.

Filter for | charnel names: w |l Flease observe the context menus for the digplay of channel: and for the

zelection of chanhelz in the channel listzl

37E Channels prezent in the DBC-fle; 1 Channels being transferred to the CAM-Assistant:

|ID - | Comment I
0@ Ky1_Komfortoeffren Faomfartoeffne. .
0@ Kv1_Komfortzchlieszen Faomfartzchlies. ..
K1 _Werniegeln

FTO_FH_HL
FT0_FH_H
FT0_FH_|
FT0_FH_|
FT0_FH_|
FT0_FH_HF:_M

T T T T T T T T T

Meszages in the CAMN-Assistant

- 0 In the CAN-node selected, there are some messages which are not
55 mlickt 1 S - Byte T-Lickt included in the selection for ransmission.

& LI _Pruefsumme Pruefzumme q... (®) Messages should be retained

% LIT_Zaehler Botzchaftzzae... () Messages shauld be deleted
B & mlicht_1_Portt

LI1_Anhaenger &nhaengerblin... Channels it the Cakl-Azsizstant [in meszages to be rahsmitied)

LIN_BLK_Frequenz Blirkfrequenz ... The meszages belonging to the CAN-node selected contain channels
LI1_Blk_L_Kaontrale Ansteuernng ... which are nat included in the zelection for tranzmission,

LI1_Elk_lirks Blirklampe lin... (®) Channels should be retained
LIT_Blk_R_FKontrolle Anzteuerung ...

L1_Blk_rechts Elrklampere.. ™ () Chanrels should be deleted

Apply k} Cancel

DBC-import filter
The J1939/ 1] standard will be adhered to with DBC files.
e CBA

As with loading a CBA-file, the current CAN-configuration for the selected device (or the selected
slot if there are several in the device) is completely replaced by the data from the CAN-Database,
i.e. the current CAN-configuration is deleted and then the CAN-Database (DBC-file) is imported. In
the CAN-Assistant, a node is added as a default because the CAN-Database does not contain

imc STUDIO node data such as the Baud rate. If the current configuration already includes a node,
the node remains and retains its properties even after the DBC-file is loaded. But the node settings
should be re-checked.
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e ECU (A2L)

For users of the Import CAN-Database (*.DBC) and ECU (A2L), the same applies as for loading a
complete configuration. Additionally when importing ECUs a single ECU can be selected (not only
a node). Then that ECU will be replaced. In case the name of the ECU and the one in the file is
different, a message box appears to confirm the replacement.

As of imc STUDIO 5.0R8 the extended format XCPplus is also supported.

e CANFD

CAN FD configurations can be exported to CAN-devices. The configuration is then converted to
CAN and any resulting errors must be subsequently eliminated by the user.

Export...:

With Export, the sendable messages of one node can be saved as DBC file.

"_3' Quit:

This quits the CAN-Bus Assistant. The CAN-Bus Assistant automatically checks all of the settings first
before closing and informs of any errors. You are then given the option of quitting or not. If you
decide not to, The CAN-Bus Assistant shows you the error or errors so that you can fix it/ them easily.
Note: If you quit the CAN-Bus Assistant without fixing the errors, no CAN channels are created.

0 Note

At this time, direct import of more than 1000 channels is not possible. In order that channels from such
an import file can still be used, any channels not needed must be blocked for the system. Load the

import file, go to the page Channels-Validity 7] and assign to the unneeded channels the status "Do not
adopt in system" & -

7.2.4.6.6.2 Edit - menu
& cut ctrt + x):

Cuts the selected lines to the Windows Clipboard. Cutting a message also copies all of the channels
contained in the message; cutting a node copies all of the messages and all of the channels therein.
Once copied to the Clipboard, the lines are deleted from the list.

Copy:

Copies the selected lines to the Windows Clipboard. In contrast to the Cut function, only those lines
are copied to the Clipboard which have been selected.

Paste (Ctrl + V):
Pastes lines from the Clipboard into the current configuration.

Delete (Ctrl + Del):

Deletes the selected lines from the configuration. Note: Deleting a message also deletes all of the

channels contained in the message; deleting a node copies all of the messages and all of the channels
therein.
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Find:
Using the Find dialog, you can search by names of channels, messages, nodes, etc.

Find x|
Find what =] |_Findres |
Search direction Cancel |

{* Do
" Up

[~ Find whole words only
[T Match caze

Find dialog CAN-Assistant

Select All Lines: This selects all nodes, messages and channels in the current configuration. This makes it
easy to cut or copy the entire list.

Select All Nodes: This selects all nodes in the current configuration. This makes it easy to adjust settings
in all of nodes simultaneously or to see which settings are identical in all nodes and which differ.

Select All Messages: This selects all messages in the current configuration.
Select All Channels: This selects all channels in the current configuration.
Show Messages: In this display mode, only the nodes and messages are visible.

Show Channels: In this display mode, all of the nodes, messages and channels are visible, i.e. the entire
configuration.

Sort: Messages can be ordered by the following criteria:
e messages by name
e messages by IDs
¢ channels by name
¢ channels by start bits

Import a Symbol:

This dialog allows you to specify a different icon for the selected nodes, messages and/ or channels.
The "Default Symbol" refers to the normal icons used by the CAN-Bus Assistant for nodes, messages
and channels. To leave the dialog and use the selected icon, click on OK.

Sensor Initialization...:
See detailed description )
Apply:
This applies the current settings immediately and checks that they're correct. If a setting is incorrect, a

message in the status bar indicates this. Most settings in the CAN-Bus Assistant are applied
automatically or when you exit the dialog, so this menu option should be rarely needed.

2| complete Check:

We recommend that you check the configuration often. If any errors are found, they are indicated in
the status bar and the incorrect field or fields are highlighted. This makes it easy to fix any incorrect or
implausible settings.
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7.2.4.6.6.3 Insert - menu

El Nodes:

Inserts a new node into the configuration list. A node is only inserted when exactly one line is
selected. If a node is selected, the new node is inserted above it. If a message or channel is selected,
the new node is inserted above the next node which follows, or to the bottom of the list if no other
nodes exist.

The first node is always assigned to CAN Port 1 and the second node to CAN Port 2. None of the other
nodes can be assigned to any of the ports. If you create any more than two nodes, they can only be
used temporarily and should be deleted before quitting the CAN-Bus Assistant. Otherwise the
configuration will be "incorrect” and no CAN channels will be created.

@l Message:

Inserts a new message into the configuration list. A message is only inserted when exactly one line is
selected. If a node is selected, the new message is created below any existing ones. If a message is
selected, the new message is inserted above it. If a channel is selected, the new message is inserted
below the message to which the channel belongs.

By default, the message created is always a receiving message. See also Receiving a message [acel.

ﬂl Sendable message:
Inserts a new message to send channels. See also Sending messages [ 409,
& channel:

Inserts a new channel into the configuration list. A channel is only inserted when exactly one line is
selected. If a node is selected, a message is created with the new channel. The new message is
created below any existing ones. If a message is selected, the new channel is inserted below any other
existing channels in the message. If a channel is selected, the new channel is inserted below it.

By default, the channel created is always an analog channel.

ECU:

Shows the control unit properties! «zl and the values to acquire. That entry is only enabled for devices
prepared for the support of ECU.
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7.2.4.6.6.4 Extras - menu
Options

For changed message clock rate

[ ] &pply as sampling interval for respective channels?

CAM-database [ DEC] import:

Treatment of duplicate channel names: Append mezzage (D L
Channels with invalid properties Don't accept W

[ ] Calls dialog for the name extension
[ ]5etJ1939-Pratocal, if byte number of a message » 8 and E stended-farmat
[ | Import the specified devices as CAN-senders,

filker for device name: imcDevices_®

YW'hen importing A2L-files:
[ ] Replace characteristic curves of the type CURYE and Wal_BLE with type WALUE.
Replace meazurement vectars of ARRAY_SIZE » 0 with measurement vector elements

Options dialog

For changed message clock rate:

e If the option Apply as sampling interval for respective channels? is active, the sampling rate of the
Field bus channels in the imc STUDIO software is automatically set.
Example: A CAN database is imported. Further settings for the Field bus channels are made in the
CAN-Assistant. The sampling rates on the Base-page are at first set to match the associated
channel's message rate. However, the user can make settings on the Base page which deviate from
that clock rate. If you then return to the CAN-Assistant and re-load the database, or if you change
the message clock rate directly, the sampling rate in the Base page is set equal to the message rate,
if the option "Apply as sampling interval for respective channels?" is active. If it isn't active, the
sampling rates previously set in the Base page are retained.

CAN-database (*.DBC )import:
e Treatment of duplicate channel names are not allowed in imc STUDIO. In order to load a CAN-
configuration with a duplicate name anyway, there are these possibilities:
¢ Retain: The names are adopted. But the configuration cannot be applied. The Assistant highlights
the duplicate names, which must then be edited manually by the user.
e Don’t accept: Duplicate channels are marked as defective and ignored by the administration.
o Append message ID / Append message name: The message ID or message name is appended to
the duplicate names, which are thus rendered unique.
¢ Don't accept in CAN-Assistant: The duplicate channels are not imported to the CAN-Assistant and

are thus no longer displayed.
The channel with the lowest ID, in other words, with the highest priority, is adopted.
Alternatively, these channels can be set to "Select channels (not in device extractable) mﬁ and

then selected and deleted.
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¢ Channels with invalid properties:

¢ With Don’t accept, channels with incorrect properties (e.g. invalid bit count, invalid start bit,
invalid characters in the channel name,...) are not adopted in the administration. The check then
doesn't acknowledge any error. But the channels are correspondingly marked in the CAN-
Assistant display. The channels can be re-activated if required.

o Don't accept in CAN-Assistant: The invalid channels are not imported to the CAN-Assistant and
are thus no longer displayed.

e Set J1939-Protocol, if byte number of a message > 8 and extended-format: With CAN-FD, the
protocol can be set to J1939 in Extended Format automatically.

¢ Calls dialog for the name extension: If this is selected, when importing a DBC-file, the dialog for the
name extension is displayed after the file is selected. This dialog is for the purpose of being able to
import the same DBC-files on different nodes (slots) of a device and still have unique names.

¢ Import the specified devices as CAN-Senders, filter for device name: Messages of marked device
names for send devices will be read as Send messages.

When importing A2L files:

¢ Replace characteristic curves of the type CURVE and VAL_BLK with type VALUE. Further information
see here| .
Replace measurement vectors of ARRAY_SIZE >0 with measurement vector elements.

7.2.4.6.7 Configuration / processing of field bus channels
Analog inputs
The channels created using the CAN-Bus-Assistant appear in the channel list under Analog channels >
Field bus: Analog inputs for further processing.
Digital 1/0O's

The digital channels created using the CAN-Bus-Assistant appear in the channel list under Digital
channels > Field bus: Digital inputs / outputs.

7.2.4.6.7.1 Settings

If field-bus channels are selected in the channel list (assuming the device currently allows this), then
additional setting options are available.

X-Axis:
e Sampling interval: Specifications concerning sampling are entered, as customary, in terms of the
Sampling values and Sampling rate/Sampling time.
¢ Time stamp: Data capture is handled by external, asynchronous sampling within the field bus. The
respective points in time are transferred for subsequent processing via time stamp along with each
data point. Sampling values and Sampling rate/Sampling time do not apply in this case.
Duration:

If X-axis is set to Time stamp, the size of the measurement is entered in terms of the time duration,
rather than in terms of Sampling values and Sampling rate/Sampling time.

¢ undefined: The measurement continues until an explicit instruction to stop is issued.
¢ Duration: fixed duration per channel.
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Assignment:

¢ None: Field-bus channel data are not assigned to any target.
e Selection of a Display-variable: Field-bus channel data are assigned as results to the selected target.

7.2.4.6.7.2 Global channels for logging CAN-Bus messages

These channels are for collecting the data from corresponding sensors which are connected to a CAN-
Bus. The data are captured via a special CAN-Bus interface. The necessary definitions can be made using
the CAN-Bus Assistant. The IDs and data bytes of CAN-messages are logged in these channels. The
channels are expressed in ASCII time stamp format. The measurement duration can be adjusted.

7.2.4.6.7.3 Create monitor channels

With imc STUDIO it is possible to create monitor channels for all CAN- or ECU-channel, see here for
details| o7,
Create monitor channels for single CAN channels:

Triggered Field-bus channels are not visible prior to the trigger event. Therefore, for analog channels
there are monitor channels which can be started independently of the original channel’s trigger. These
monitor channels aren’t available with the Field bus.

But there is a an indirect way to get the same channel twice:

Use the Assistant to create within a channel’s message an additional channel having a different name and
the exact same settings. This channel can then be captured without triggering.

Copy:

A CAN Bus Assistant -0l x|
File Edit Insert Extra
= El # = T = P ::,,l "’3| Device: [imc_CL_4124_122409
Drefinitionz I W alidity | Errar handling | Syncranization
CaAM-glement [ID [ Mame
= @ft Mode 1 MNode_CAMSAST
- EIzage EIzage
[;'] E | G4H | 100
E]E Meszage trI+
@ Channal Zkrl4-iC
E'E Message Paste ZEEY
gamp Channel Delete Chrl4-Diel
—Analog channel Select all rows
0 M ame: select all nodes
Select messages 3
Comment;
] Seleck channels r
Eamananal

Create individual field-bus monitor channels: copy
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and Paste:

A CANM Bus Assistant -0l x|

File Edit Insert Exfkra

=3 #|em $|s] e 2 Device: [imc_CL_4124_122409 =
Definitionz I W alidity | Error handling | Syncranization
CAMN-element [ID [ Hame -
= %0 Mode MNode CAMSAST
EI E Message G4H Meszzagel 00 |
‘ - bon_LMNIE CHOT
----- @ I:hannel LUMIg_CH

EI B Message GEH Meszagel 02 j

Create individual field-bus monitor channels: paste

0 Note

Monitor channels, created by modules that are synchronized by CAN-1, may not be sampled with a
lower sampling rate.

7.2.4.7 Application examples
7.2.4.7.1 Sending CAN messages

For this example, an imc measurement device with a CAN-interface is necessary.

7.2.4.7.1.1 Balancing a bridge module via CAN

A CANSAS bridge module is used to take a strain gauge measurement. The bridge is to be remotely
balanced in its rest state.

The module Bridge2 is able to receive CAN-messages for balancing and shunt calibration. The devices
must previously be prepared for this by means of the CANSAS configuration software, refer to the
CANSAS manual for details. The example assumes that balancing takes place whenever the number
10Hex is sent in a message with the identifier 200.

CAN-Bus Assistant settings:

As message "SetBridge_429" is created. The name is arbitrary, the suffix _429 is an aid in locating the
module by the serial number. The message must be given the ID which was previously set in Bridge2 for
reception purposes, the default is 200.
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The channel CAN_Bridgel measures the strain gauge signal, and thus we will be able to observe how the
offset disappears if we balance the bridge while the measurement is running.

A CAN Bus Assistant 10| x|
File Edit Insert
= E e Vs v 9 Device: |5ven =
Defiritions I " alidity | Eror handling |
%11 Mode WODE_CAMSAS |
B 2 Message MESSAGE_0M
L L 3 Charnel CAM_Bridge
S 4 tessage SetBridge 429 -
L JL & Charnel CAM_003 =
—Mezzane
M arne; ISetBridge_aiEEi
. Cornrnent: I
i
ﬂﬂa IDevin::e zending meszsage j
| dentifier [101): |200 =

Create a message for sending the balance command

The channel "CAN_003" is also created. We intend to send the number 10 Hex via this channel and
reserve 8 bits for it.

| W alidity | Errar handling |
B4 2 Message MESSAGE_D0T [
LML 3 Charnel CAM_Bridgel
ghv 4 Message SetBridge 429
- - Charnel CAM 003
— Analog channel
Marme: | CAN_003
Comment: I
Mumnber format; ISigned integer j

Start bute: IEI YI Start bit; IEI vI
Murnber of bitz: IB vI Byte order: Ilntel "’I

Urit: [

Scaling IFau:tu:ur, Y = Fachar * j

Factar: |1 00000000E +0

Channel for the balance command

The balancing process is to be carried out on command. For this purpose we use a virtual bit which we
rename in the configuration. Later, the DIODAC dialog will provide a convenient way to set this bit. Of
course, it would also be possible to use a digital input bit which is set by means of a button.
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imc Online FAMOS:

Once a message has been created in the CAN-Assistant (and only then!), a new entry appears in

imc Online FAMOS, Send messages, Nodes N.... There you will find a function which starts with
SendMessage_ and bears the name of your message, in this case SendMessage_SetBridge_429. This
function is able to send a message in three different ways: cyclically, condition-dependently, and, if you
are working with control commands, permanently.

We select the operating type With condition and select our virtual bit Virt_Bit01 as the condition. The
number we send is 10 Hex, which causes Bridge?2 to be balanced.

£ Online FAMOS <CAN_Send> 10| =l
File Edit Options Window
El X ||@| -ﬁ:-c]l il zl *_3' Device: ISven j
Charinel |:| Funiction | D escription |ﬂ
O LED cutputs fix) Marth Flip
af)l] Beeper outputs £ Operators and Characters
B & itual bits s Power measurement
vl it _Fit1 2@ Scale
A i BitDz = g Send messages, Mode N
o i Bit03 L
g —
E‘ h firl_D 11 LI .L
Operationz
SendMes=zage_SetBridge_429( 1, WVirt_Bit01l, 0xl10) 1=

Help

Slat: 1

MNode: HODE_CAMSAS

Mode: Send cyclically, conditionally ar always?
[1: Cyclic zending

SendMessage_SetBridge_429 [ Mode, Parameter, CAN_003 ]

Send meszage: The mezzage SetBridge_429 iz filled and zent with the zpecified channels

=

SendMessage-command in imc Online FAMOS

We create a Panel page showing the strain gauge and a push button linked with the virtual bit for the
balancing. Start the measurement. At first the bridge is unbalanced. Set the virtual balance bit with the

push button.
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The bridge is balanced:

Ji. CANM_Bridgel [_ O]
Opt. < Male % 7
i
4 —
3 —
2 —
"I —
|:| —
1 I I I I I
0.00 307 G614 9.2 12.28 15.35

g

The bridge is balanced and shows 0 mV/V

7.2.4.7.1.2 Initiating a shunt calibration for a bridge module via CAN
Proceed as for Balancing a bridge module via CAN| s, Simply substitute the HEX-code to send with

20Hex.
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7.2.4.7.1.3 Outputting a waveform to a DAC module
Cyclical output of values is another example. In this example, a ramp is generated. The data set to be
outputted is loaded in the form of a characteristic curve. The char act function is used to convert the
ramp to the output values. This is sent as a message to a DAC module.

CAN-Assistant settings: Message

4 CAM Bus Assistant

Send W aveform

"""" Device sending message |_

Create a send message with a channel

Channel:

4 CANM Bus Assistant

EERERSEREZE]
-_—
= ﬁ#E Mezzage Send W aveform
AN & Charnel Speed

Sgnedinege =

The send channel is configured to the format of the data, that will be transfered by imc Online FAMOS afterwards
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The text in imc Online FAMOS then looks like this:

£ 0Online FAMOS <Send_Waveform::

=101 %
File Edit Options indow
Hl oh || | fia| 1 I T}’l "’3' Device: ISven [
Charirel |+ | Function | Description |«
ol Analog inputs g0 Scale
f~do Analog oukputs =1 E(EI Send meszages, MHode M. i
O LED outputs Sendieszage_Reque.. Send meszage
afll] Beeper outputs ;I LA e e_Send_... Sendm j
Operations
_ramnp= SawTooth({Channel 01.0,1,1000) Create ramp -
zanplerate of input channel 01 will be us=ed as timsbhase
Signal = Charact{ _ramp. "Spesed.dat"): Conwvert ramp into speed waveiornm
SendMe=s=age_Send Waveform( 0, 0.01); Send data J
Help
SendMesszage_Send Wavelform [ Mode, Parameter, Speed ] ﬁ

Transfer the data in imc Online FAMOS

0 Important Note

e The ramp must have the same length and same data rate as the data set to be outputted.

e In this example, an underline *_" was prefixed to the ramp. This causes the ramp to be retained in the
signal processor as an auxiliary variable and cannot be found by the curve window.

¢ The data set to output must be in the folder which is specified under Options-Folders.

¢ The data set to be outputted must be expressed in imc FAMOS format. You can create the data set
using imc FAMOS or simply copy data from an already recorded measurement.
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7.2.4.7.2 Initializing a sensor and requesting data
Many sensors don't operate cyclically and must be "started". For this purpose, they need information
about the initialization ID as well as on the numbers which are sent for the initialization. Both are noted
in the description of your sensor.

In order to create an initialization sequence, open the CAN-Assistant. Once you are there, select the
menu item Edit > Sensor initialization s3],

A possible sensor initialization code to enter could be as follows:

Sequence for initializing sensors when initializing a measurement El
The device iz sending meszage The device i waiting for confirmation
Mo, Mode  SendlD BEO B1 B2 B3 B4 BE BE BY ConfimD TimeQOut  Comment
CaM 1 efH 1H
Nodes: | C&N 1: NODE_CANSAS =l
Cornrment: |
Send ID [Standard]: IE?H Mo, of bytes: 2 j
BO: B1:
|1 H IEIH

Example for initializing a sensor

If your sensor requires a request for data, you will need to send a message to it. The ID and contents of
the message are stated in the sensor's documentation.

In the CAN-Assistant, you must create a message and then put it in sending mode:

& CAN Bus Assistant - 10| x|
File Edit Insert
ﬁlnl J‘Ell@l @l@l&l zl *_3' Device: ISven j
Drefirmiticrs I " alidity | Error handling |
L AL 3 Charnel Speed =
zage Feguest_to_Sensor =
=
—Mezzage
M arme: IFiequest_tI:u_Sensnr
Cornrnent: I
""" i IDevin::e zending meszage j
Wﬂ Identifier (1D | 291 =
P Databytes (0.8} |0 -
Clock: 10 j me

Create a send message
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In imc Online FAMOS, select the SendMessage function and specify whether to make the data request

cyclical or to make it depend on a state transition:

£, Online FAMOS <Send_Waveform=> =
File Edit Options  Window

El k3 ||| -F[x]l iI zl *_3' Device: ISven ¥

Channel [« | Function | Description |:|

offly Analog inputs
o Analog outputs
0O LED outputs

50 Scale

[ B S T o W T Y
Operationz
SendMe=s=age_Send Waweforwm( 0, 0.01):

Sendie==zage_Request_to_Sensor( 0.

Help

Send data

013

Send request every llms

|SendHessaue Request to Sensor [ Mode, Parameter |

Example of cyclical sending at a 10ms rate

Help

Sendie==zage_Request_to_Sensor({ 0, Virt_Bit02) Send request, 1f [
Virt_Bit0? changes from 0 to 1. ;I
Help
Example of an event-dependent request
o Send request, if Channel_ 01 is greater than &5V,
_Channel_01GreaterThantVolt= Greater{ Channel_ 01, &) —
SendMe=s=age_Fequest_to Sen=zor( 1. Channel 01GreaterThanSVolt) |

Example of a request in response to a virtual bit, for instance by means of the DIODAC dialog.
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7.2.4.7.3 Setting imc STUDIO as a CAN analyzer

It is possible to make a comprehensive log of all messages. For this purpose a message must be created
in the CAN-Assistant which receives all the IDs. Furthermore you must set Log CAN-Bus message under
Message log:

CAN Bus Assistant =
g Edit Insert
#lnl Jﬁll@l @l@l&l zl *_3' Device: ISven j
Defiritiarns | Walidity | Ermor handling |
%1 Mode MODE_CAMSAS
BN 2 Message CaMalyser
— Mezzage
Mane: Il:.-“-‘-.NaI_l,lser
Cornrnent: I
q g, IDevice TECEVING Meszage j
ﬂ‘* g, |dentifier (1D} |ll messages =
Mezzage log: Log CaM Bus m

Create a log message
At this point, a channel is created whose tree-diagram entry appears together with the Field-bus inputs.

Display this channel in a curve window in tabular form. Select the menu item Options Display Absolute
Date/Time.

Right-click the mouse in the table and select Table... Select as the text format imc DEVICES, CAN-
messages.

i¥% Table Settings =101 x|

ok Cancel | v Apply changes Preszetting |
D ata: Format I

Ares List
L1 it prefiz: I'I [unchanged) j
: y CAN Mes Mumerical farmat; IFiHEd point j
B Places right of point: ID il
Places left of point: I 10 il
T et fiormat: imc D evices, CAN bus mess
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. CAM_Messages 51 Kl ;[Ql ﬂ

opk, == Scales ¥ 7
Date, Time [ CARN_Messages_S1_HA1

19.06.2003 13:14:54 3065 [0064: 73 4d 73 4c 73 4d
19.06.2003 1314545063 [0064: 73 4d 73 4d 73 4d
19.06.2003 13:14:34 7063 [0064: 73 4d 73 4d 73 4o
19.06.2003 13:14:34 8063 [0064: 73 4d 73 4d 73 4d
19.06.2003 13:14:35.1063 [0064: 73 4d 73 4d 73 4d
19.06.2003 13:14:35.3063 [0064: 73 4d 73 4d 73 4d
19.06.2003 13:14:35.5063 [0064: 73 4d 73 4d 73 4d
19.06.2003 1314557063 [0064: 73 4d 73 4a 73 4d
19.06.2003 13:14:25.89063 [0064: 73 4d 73 4a 73 4d

E

=

Display of CAN messages as a CAN analyzer

7.2.4.8 Control units in the CAN-Bus Assistant (ECU)

Using the CAN-Bus Assistant, the control unit properties and the values to acquire are selected. This can
also be accomplished by importing a file describing the control unit or by configuring step by step.

Requirements see here| sl

7.2.4.8.1 Configuring a new control unit

Start by assigning a new ECU to a CAN-node. Next, the ECU's properties must be configured in
accordance with the control unit and protocol used. To open the control unit properties select menu

Insert - ECU/ 42,

A CANM Bus Assistant
File Edit | Insert Extra

S[E e 2| v 9|
———————— Message
De  Sendable message ity | Erro
Channel

| 0 h I
M annel group

Open control unit properties
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A CAN Bus Assistant =
File Edit Insert Exfra
m."‘| E| 3 || @| @|El&| i,“?/| *3| Device: [imcCranosPL_120672_2 ¥
Definitions I W alidity | Errar handling | Syncronization |
CaAM-glement [ID | Warne -
= @.—1 Mode 1 K.naoten_001 —
[=1-[Eza) Jagml] ECU_001
F. 2l Read-rhannels ;I
—ECU
Property Walue -
= ECL-Parameter
- ECU-Mame: ECL_0mM
- ECU-comment;
- Protocal; FisP 2000
- 1D Fior tester: Telh
- 1D far ECL: fedh -
- Channel name for DiagnosticTroubleCo... [DTC _Meszages 1
- With RequestRoutineR esults’? ez
[El Connection-paranmeter
- Connection zet-up autamatic’? Ves
- Set up connection following error? ez

ECU properties

Channels representing the values to be captured can be assigned to the new ECU. For this purpose, a new
channel group is created.

Definitior:s | W alidity | Error handling | Suncranization |
CAM-element [ID [ Mame |
= @.—1 Mode 1 K.noten_001_51
-E coex
Copy Chpl4+1C
Paste CErl+Y
Delete Ctrl+Del

Select all rows

—~ECU————  Select all nodes
Property Select messages k| "
= ECU-F sSelect channels 3
-ECL o01_51
LECL  Show messages
- ::I.:;th Show channels P 2000
~10f Insert Mode
~Cha  Insert Message Messages 1
- W fith

it Insert message to send
=W
Tadd . Insert Channel

5 Core T

- Connechion set-up autamanc ¢ el channel group

- Set up connection following eror? e

- Erar mesgsage automatic’? e

- Channel name far eror messages Errar Meszaqes 1 ;I

Create a channel group
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A new channel is automatically created for a new channel group.

Drefinitions | W alidity | Errar handling | Syncronizatian
— Channel
M ame: IT CU_Supplfoltage
Comment; I
Commnon-| 0 |1 9zTh Init: IV
[ ata type: I Signed integer j
Start bute: IEI - I Start bit; I? - I
MHurber af bitz: 16 - Byte arder: I Matorola - I
Scaling:
Fartar |1 MH=at ||'I

ECU channel

An ECU's channels are arranged in channel groups. A channel group determines how the ECU's values are
addressed. If the ECU's values are to be addressed using varying addressing modes, ten use multiple
channel groups.

It is also possible to use channel groups for one's own organization purposes. If one of the ECU's
addresses returns multiple, combined values, for example multiple individual bits each with a different
interpretation, then these can be gathered together into one channel group.
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=
File Edit Insert Exfra
== #|E|m x| L) Ey"y| *3' Device, Slot: |busDAQ_x_130039, Slatt =
Definitiots | W alidity I Ermar handling I Suncronization I
CaAM-element (1D [ Mame -
=l @:l Mode 1 K.noten_0071_51
=l-[El ECU ECI_001_51
El E Read-channels
{ ~ 2@ Channel Q0oaH HandBrake
elo B Channel 234H |gnitian
0@ Channel 1234H CrriverDioar
0@ Channel 1234H FootBrake
EI E Read-channels
-~ J3F Channel ahcdH Gearl —
- 2 Channel ahcdH Gear? &
~ Channel
Mame: IIgnitiu:un
TTTTEERN
1 Comirment: |
MsE  L3E
Comrian-10: |1 234h
[rata type: I Crigital j
Start byte: IEI - I Start bit; IEI vI
Marne: [PORT 001 i
Comment: I

Combining several bits

The object (channel) assigned to an ECU-address normally has a fixed size, in bytes. In order for such an
object’s values to be captured, the right quantity must be used when querying it. To do this, define all of
an object’s values. Configure any extra channels as passive. Alternatively, define at least one channel in
the object’s highest-value byte and configure it as passive if no capture is desired.

If the protocol supported by the ECU used allows it, it is also possible to create channel groups for the
purposes of importing and/or exporting channels and for starting routines.

Create a separate channel group for each routine, in which the routine's parameters are to be defined.
The channels then appear in the Channel-Table.

7.2.4.8.2 Control units in imc Online FAMOS

The use of special functions for controlling control units is only possible with imc Online FAMOS with
Control Commands.

In order to be able to evaluate return values from commands for the control unit, the special control
command OnECUCmdReturn_* must be used (* stands for the control unit's designation (e.g. ECU_01)).

OnECUCmdReturn_* (Return, ECUCmd, CmdID )
Result: Return value

The return value is composed of two parts.
kt * 256 + k
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kt = 0: Communication error

k = 0: no error, command successfully issued and acknowledged.

k = 1: timeout, the control device did not respond in time.

k = 2: sequence error, the ECU responses were not received in the correct sequence.

k = 3: command buffer overflow. Only twenty commands (function calls) per ECU can be buffered.
kt = 1: protocol error

The ECU has responded to the command with the error code k.
kt = 2: Return status

The control unit has announced the end of a function which could not be executed successfully
with the return status k.

ECUCmd: ID of the command
The command's ID consists of three parts.
b*64*1024+i*256+¢c
b: the bus node to which the control device is assigned
b = 0: the first node in the CAN-Bus Assistant
b = 1: the second node
i: index of the ECU
i = 0: the first ECU assigned to the bus node
c: the protocol-specific command code
CmdID: Identifier or address of the command
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In addition, there are special functions for the control units:

% Online FAMOS <ECU= . -10] x|
File Edit Extra ‘Window

I

il zl *_3' Device: |imcCronosPL_120672_2 |

Channel |« | [ Function |Descii.. |«
ofll, Analog inputs E& Contral functions _I
Bl L& Analog field buz inputs Ba, Controls
SWPLN T C1I_Supply/olage = &z ECU control commands
of]J1 Digital inputs L AF OnECUCWdRetum ECU_ 00T Answer,..
TN Digital outpuks (. = ng] ECU-functionz
4o Analog outputs ECUReadTroubleCodes_EC... ReadE...
O LED outputs ECUStartSeszion ECU_DO01  StartE...
afll) Beeper outputs L dF ECUStopSeszion ECU 000 StopE...
[y B L 1 T I 9 ll <] B C..meebe Cilker ll
Operations
. Ezmecuted once at the start ;I
Cnlnitill
FEnd ;I
Help
et DAl DDt 2 il | A I Db LA ] AL DIl ] 1L I Es P AL T b IR eI D 1 ;|
Example:
OnTriggertdeazurel Trigger_48
IF4intBit_01 > 0
ECUReadTraubleCodes _ECU_0O01[ ]
WirtBit_01 =0
End
End
OnE CUCmdReturn_ECU_007[ Return, ECUCmd, Crd(D ]
It Return <> 0 ;I
|Ready

Control units in imc Online FAMOS

; Executed during neasurenent
; By setting the virtual bit Virt_BitO01,
; a function with the ID= 0x68 in the control unit is started.
OnTri gger Measur e( Tri gger _48)
if Virt_BitOl =1
Virt_BitOl =0
ECURout i ne_ECU 001( 0x68, 9, 1)
End
End
; Execute when receiving an answer
OnECUCndRet urn_ECU 001( OECR Return, COECR_ECUChd, OECR ProcCmd )
; Checking the answer of the function with ID = 0x68
If OECR Return = 0 AND CECR_ProcCrd = 0x68
ECUReadTr oubl eCodes_ECU 001( )
End
End
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7.2.4.8.3 KWP2000 (on CAN)

For this protocol, it is generally necessary to configure:

o |D for tester: Messages are sent to the ECU with this Identifier.
o |ID for ECU: Response messages from the ECU having this Identifier are expected.
e Either values, or starting of the desired functions.

o With security access?, LogInKey: If desired ECU functions are protected with Seed/Key, then With
security access? must be answered with Yes and the key for the ECU must be entered for LoginKey.
Only one permanent Seed/Key-pair is supported. The key must be stated in the property LoginKey.

¢ With RequestRoutineResults?: If the system is to wait for the results of a routing of long duration,
having a particular protocol, enter "Yes".

e With Bit Rate Switch?: With CAN FD/ssall send messages can be send with higher baud rate.

¢ For control units which use a random Seed-value, algorithms for generating the corresponding key
value are stored in the device. For each algorithm, a file must be created according to the following
scheme:
"name.architecture.so” (all lower case)
name: freely defined by user
architecture: designates the platform on which the file can be executed
"arma" for all platforms to date (devices as of group 4 88 and higher, MBus, ABus)
so: under Linux, typical file extension for dynamically loadable libraries.
This file must be located in the directory "C:\Users\Public\Documents\imc\SeedKey". imc DEVICES
as of version 2.8R6 and older expect the file in subholder "SeedKey" which is to be created in the
installation folder.
In the property "With security access?", the selection "No", "Fixed key" and all filenames are
offered. If a file has been selected, it is transferred upon preparation within the configuration. The
Seed-Key algorithm can be set for all ECU protocols.

o As of imc DEVICES 2.8R6, ".skb" -files are also supported for "SeedKey". For this file type,
KeylsSeedPlusOne must be selected as the setting for the property "With security access?". The
prerequisite is the presence of the file at the appropriate location [as3),

Additional parameters

¢ Channel name for DiagnosticTroubleCodes: Unique name for the channel, to which the requested
DTCs are written.

¢ StartDiagnosticSession: Here the user enters the byte sequence for a diagnostics session, which can
be understood by the ECU. A diagnostics session must be selected which meets the desired
requirements. This means exporting of values and starting the desired functions.

e Addressbytes for Read-/WriteMemory: The default value for KWP2000 is the address made of three
bytes.

o Tester present: How to respond to the message notifying the ECU that test personnel is present.
¢ don't send: the message is not sent.

¢ send if needed: only send if no other message has been sent to the ECU for the period of "Tester
present cycle".

¢ always send: The message is always set at the rate of the "Tester present cycle", without regard to
other messages.
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¢ send at the start and always: At the beginning there is no delay by the period "Tester present
cycle"; instead the message is sent immediately.

¢ Standard-timeout: Time span in seconds within which the ECU must respond.

e Expanded timeout: Time span in seconds within which the ECU must conclude any routines started,
which could not be concluded within the Standard-Timeout period.

o Tester present cycle: Cycle at which the measurement device sends a life-sign message to the ECU.

o StartDiagnosticSession: The second byte determines the "Diagnostic Session™. This property is
specific to the ECU.

e LoglInKey: For cases where "With security access?" was set to Yes, the key for the Seed/Key
procedure is entered here.

¢ ReadDiagnosticTroubleCodesByStatus: The second byte is the status queried. The third and fourth
bytes are the High Byte and Low Byte of the queried DTCs group.

e ClearDiagnosticInformation, ReadDiagnosticTroubleCodes, ReadStatusOfDiagnosticTroubleCodes:
The second and third bytes are the High Byte and Low Byte of the DTCs group.

e P3time out

Special imc Online FAMOS functions for ECU's:

ECUStartSession_* Performs the service StartDiagnosticSession.

ECUStopSession_* Performs the service StopDiagnosticSession.

ECUReadTroubleCodes_* The list of DTCs is imported and entered in the channel for DTCs (e.g.
DTC_Messages_1)

ECUSend_* Exports to ECU objects or starts routines

Sample TCU with KWP2000 protocol (on CAN)
Once a new ECU has been added, the protocol is selected and the ID configured.

A CAN Bus Assistant - 10Ol x|

File Edit Insert Exfkra

=3 % salst|a] @] | osvie, slor: [buspag_x 130039, shatt |
Drefinitionz I W alidity | Errar handling | Syncranization
CaAM-glement [ID [ Warne

= @.—1 Mode 1 K.noten_001_51
5 ECU_001_51

—ECU
Property Walue -
=1 ECU-Parameter
- ECU-Mame: ECL_001_51
- ECU-camment:
- Protocal; i 2000
- D for tester: Felh -
- Charinel narmne for DiagnosticTroubleCo.. |DTC_Meszages 1

Set the identifier of the control unit

The value for StartDiagosticSession is left at the default setting.
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Now the first channel is configured with the name "TCU_Systemvoltage* and with the Common-ID

0x19C1. This is an unsigned integer with

16 bits and a factor of 0.01.

i %
File Edit Insert Exfkra
= & ® 1 = = S T?’l *3| Device, Slok: |busDAG__130039, Siot1 =l
Drefinitionz I W alidity | Errar handling | Syncranization
CaAM-glement [ID [ Warne -
= @.—1 Mode 1 K.noten_001_51
EIIEI ECL ECI_001_51
E-Ed Read-channels
Channel 1361H TCU_Systemvolage
 Channel
I arne; ITEU_Systemvultage
Comment: I
Camman-D: |1 3b1H Lnit: I‘---f
D ata type: ISigned integer j
Start bote; IEI YI Start bit; I? - I
Murnber of bitz: 16 - Byte order: IM.:.t.:.rnla TI
Scaling:
Factar: 0.01 Offzet: IU

Configuring the channel
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In order to be able to start an ECU routine from imc
CAN-Bus Assistant. For this purpose, a new channel

Online FAMOS, the routine must be configured in the
group is first created.

A CAN Bus Assistant - 10Ol x|
File Edit Insert Extra
=3 % salst|a] @] | osvie, slor: [buspag_x 130039, shatt |
Defiritions I W alidity | Error handling | Suncrohization |
CAM-element [ID [ Warne
= @.—\l Hode 1 F.noten_001_51
EIIEI ECL ECI_00_51
E-d Read-channels
Channel 19b1H TCU_Systemvaoltage
Zut ChEl3
Copy ChrlHC
Paste Chrl+Y
Delete Chrl+Del
Select all rows
~ Chanrel Select all nodes
M amme: Select messages r
Select channels *
Cornrner
Show messages I"'-"'—
Commar Show channels
Drata k
Sl bk Insert Mode j
Start byt Insert Message t I? TI
Numbisr Insett message ko send der Im
Insert Channel
scaing
Factor: . =l  Channel group

Create a channel goup
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_ioi x|
File Edit Insert Exfkra
=& & & = k| gb| & E~"7| *3| Device, Slot: [busDAG__130039, Slt1 |
D efinitionz I W alidity | Errar handling | Syncronization
CAM-element {10 [ Warne -
= @._1 Mode 1 k.noten_001_51
Elﬁ' ECU ECL_001_51
E]E Read-channels
fe L Channel 19b1H TCU_Systernvaltage
Read-channels
----- &% Charnel Q00oH CAN_DDZ2_51 j
— Read measured data
15 Cormnrnent: I
&y,
|D-type: I Comman-10 j
Furpose: IHead data j
Channels of the channel group
The new channel group s configured as the routine's Purpose with a "Local Identifier" of 68h.
=
File Edit Insert Exktra
=&l & =] B ] =) P 5«"” *3' Device, Slak: |busDAG_k_130039, Siot1 =l
Defiritions I W alidity | Eror handling | SynCronization |
CAN-glement [ID [ Marne -
= %0 Node 1 Enaotern 00751
EIIEI ECL ECI_001_51
- Read-channels
o L Charned 1961H TCU_Systermvaltage
I-£|"‘_|:|':E|‘I" Routine_E3
e BN Parameter CAM_002 51 =
— Routine
I arne; IFh:uutine_EE
Comment: I
LocalD: E3h
|D-type: I Local-lD j
Purpoge: I A outine j

Setting the local identifier
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Next, the parameter is given a name and configured for 8 bits.

_iojx
File Edit Insert Exktra
=&l % =] B ] =) P E37| *3' Device, Slak: |busDAG_k_130039, Siotl =l
Definitions I "W alidity | Error handling Syncronization |
CAN-element (1D [ Mame N
= %0 MNode 1 Enaotern 00751
[=1-(El ECL ECU_001_51

-4 Read-channels

C e & Channel 1901H

=-gf# Routine E&H
LN - armcter

TCU_Systemvolage
Routine_E3 —
Farametercd

Lnit: I"--"

Start bit;

 Channel
M arre: IF'arameterEE
Camrment; I
[rata type: I Signed integer
Start byte: m
MNumber of bits:

IE TI ] Byte order:

Set paramter to 8 bit

This concludes configuration of the CAN-Bus Assistant.

I? - I
I kd atarala b I

imc Online FAMOS is now configured so that when the virtual bit 1 is set, the ECU's Routine_68 starts
with Parameter 9. If the routine concludes successfully, the list of DTCs is imported.

: Initialization before the first neasurenent
Ol nitAll
End

; continuous running
OnAl ways
End

run at start of neasurenent
OnTriggerStart (Trigger_48)
End

; run during nmeasurenent
OnTri gger Measur e( Tri gger _48)
if Virt_Bitol =1
Virt_Bit0l =0
ECUSend_Rout i ne68( 9 )
End
End

run at end of neasurenent
OnTrigger End( Tri gger _48)
End

; run in response to conmand

OnECUCTdRet ur n_ECU_001( OECR Return, OECR ECUCT, OECR OndiD )

If OCECR Return = 0 AND OECR Cndl D = 0x68
ECUReadTr oubl eCodes_ECU 001( )
End
End

© 2017 imc MeRsysteme GmbH

imc STUDIO 5.0 - Manual, Doc. Rev.: 3.7 - 2017-05-15



Fieldbusses 449

o Note

o |f the values of the channels to be captured are queried one-by-one from the ECU, then the sampling
interval configured for the channel is used. As for other CAN channels as well, the sampling interval
can be set to values from 100us on. ECUs normally require longer to respond (typ. 30 ms ). For this
reason, configuring a shorter sampling interval than the ECU's capabilities is not sensible.

e An ECU normally only executes one command at a time. If ECU values are captured, it is not possible
to query them if any ECU function of long duration has been started. Therefore, the channels
displaying the ECU's values can not receive any new values for the duration of the function.
Depending on the configuration, they either display the last known value or a dummy value.

¢ In KWP2000 (on CAN), if a LogInKey is specified, the Key is also sent in response to Seed 00h 00h if the
ECU is already enabled.

7.2.4.8.3.1 KWP2000 for TP2.0
Unless otherwise specified, the same descriptions of the properties apply as appearing under KWP2000.
source-address: The source address for the dynamic channel structure. Default: zero; for the tester.
target-address: The target address for the dynamic channel structure. Default: one; for the motor ECU.

Dynamic setup?: States whether to have dynamic channel structure, or whether to use permanent
Identifiers instead.

7.2.4.8.3.2 Diagnostic On CAN
For Diagnostic On CAN, the same notes apply as for KWP2000, with the following differences:
¢ The service ReadFreezeFrameData is supported.
¢ The service DynamicallyDefineLocallD is supported.
¢ The service RequestRoutineResultsByLocalld is not supported.

DynamicallyDefineLocallD

¢ For a standards-conformant ECU, the properties for Dynamically defined lists can be set as follows:

¢ Length of definition message: -1 for automatic uses the maximum possible length. If the length is
limited by the ECU's requirements, make this setting.

¢ Defined data length: -1, for automatic, uses the maximum possible block length. If the block length
is limited by the ECU's requirements, make this setting.

o Nested lists?: If the lists cannot be used independently of each other, then set Yes here. Then, only
one list will be queried during import. However, it is possible to use the previous list for definition
purposes.

¢ With Local- and Common-ID?: If all Identifier types can be used for definition purposes, set "Yes"
here. "No" is to be set if only addresses can be used.

¢ Delete dynamic lists?: If the dynamic lists need to be deleted before a new definition, then set "Yes"
here.
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Special imc Online FAMOS functions:

ECUStartSession_* Runs the service StartDiagnosticSession.

ECUReadStatusOfDTC_* The list of DTCs is imported by Service 17h and adopted in the channel for
DTCs (e.g. DTC_Messages 1)

ECUClearDiagInformation_* Deletes the list of DTCs.

ECUReadFreezeFrameData_* The data of a particular FreezeFrame-number associated with a 'Diagnostic
Trouble Code' are imported.

ECUSend_* Writes to ECU objects or starts routines

0 Note

For the DiagOnCAN-protocol 3-byte- and 4-byte-addresses with one or two length bytes are supported.

7.2.4.8.4 OBD-2
OBD-2 enables reading of standardized ECU channels. The ECU protocol OBD-2 is implemented in
accordance with the SAE J1979 standard (09.2010).

¢ Inimc Online FAMOS, there is for OBD-2 the function ECUClearDiagInformation_*, which deletes
diagnostics information saved in the control unit.

0 Note

o Operation requires skills in the OBD-2 protocol.

General notes

OnBoardDiagnostik, abbreviated OBD-2, is a standardized control mechanism enabling quick access to a
vehicle's control instruments and sensor data. This interface is legally required in new vehicles.

OnBoardDiagnostik monitors and saves even errors occurring during vehicle operation. Certain sensor
data are recorded at fault condition.

These so-called freeze frames make quite effective troubleshooting and diagnostics possible. Necessary
information must be supplied be the vehicle manufacturer. By this means, the vehicle data can be read
out and used for diagnostics purposes.

The signal connection terminal is located in the passenger compartment, never in the hood or trunk.
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Settings in the assistant

To select OBD-2 channels, add a @@ to the configuration. Under ECU-Parameters, set the protocol
type to OBD-2, before adding any channel:

=lof x|
File Edit Insert Extra
== EE = R = A PS| Ew"”' *3' Device: [Sw_BusDAQ_2_130052
Definitions | Walidity I Ermor handling I Synchronization I
CaM -element I Hame -
=@
ﬁ
—ECU

Froperty Walue -

=] ECU-Parameter
- ECU-Marne: ECU_DM
- ECU-comment:
- 1D for tester: 7edh
- 1D for ECL: 7efh

[=] Connection-parameter
i~ Eror message automatic? Vex
i Channel name for eror messages Eror_Messages 0

=1 Time-parameter
- Standard-Timeout [z]: 5.00
- Evpanded timeout [z]: 2h.0
- P3 time out [3]: 0.000

= OBD-2-Parameter
i RequestDiagnosticD ata 1k LI

ECU-protocol: OBD-2

With this type, there are only a few ECU parameters to set, e.g. there is no log-in command, no Security
and no dynamic lists.
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For selection of the ECU channels, permanent PIDs are set. Create a message and a channel and select
the channel via the PID list:

CAN-element [ID [ Mame [« ]
EIIEI ECL ECL_0m
B- E Read-channels
Chatinel OcH
 Chanrel

Marne: IHF‘M

Comment; IEngine RPk

Sart PID list | by PIDs ~|  Uni frpm

PID: [0ch  RPM Engine RPM =]

. Engine RPM

Start byte: Odh W55 Vehicle speed sensor

Mumber of bits:
00k PID_01_08 Support of PID= 01 ... 08

Measuring rarge: 00k P'D_Dﬂ_1 1] Sul:ll:ltlrt of PID=09...10
00k PID_11_18 Support of PID=11 .18
00k PID_19_20 Suppart of PID=19 .. 20
Mk MOM_STATI konitar status since DTCz cleared, byte 1 of 4
Mk MOM_STATZ Monitor statuz zince DTCs cleared, byte 2 of 4
Mk MOM_STAT3 Fanitar status since DTCz cleared, byte 3 of 4
Mk MOM_STAT4 bonitor status since DTCz cleared, byte 4 of 4
02h  DTC