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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-tm.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-tm.de).

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

Copyright

© 2019 imc Test & Measurement GmbH, Germany

This documentation is the intellectual property of imc Test & Measurement GmbH. imc Test &
Measurement 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). If
you would like a copy of the GPL source code contained in this product please contact our Hotline.
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6 General

1 General
1.1 Notes / Quality Management

Quality Management

gﬂ:s'::gneme"t [E#®E%[E] imc Test & Measurement GmbH holds DIN-EN-ISO-9001
A 1SO 9001:2015 W ! certification since May 1995. You can download the CE
TOVRheinla® Certification, current certificates and information about the imc
einland b
RTIFIZIERT | IR T quality system on our Webpage: www.imc-tm.com/about-
ID 0910085152
imc/quality-assurance.

imc Warranty

Subject to the general terms and conditions of imc Test & Measurement GmbH.

ElektroG, RoHS 2, WEEE, CE

o Reference

The manufacturer's declaration on ElektroG, RoHS, WEEE and the CE certification can be found on the
imc website: www.imc-tm.com

Product Improvement and change requests
Please help us to improve our documentation:

e What terms or descriptions are incomprehensible?
e What additions and enhancements you suggest?
e Where have material mistakes slipped in?
e Which spelling or typing errors have you found?
Responses and other feedback should be directed to the Hotline! &'l (phone / e-mail)
or by writing to: imc Test & Measurement GmbH, Voltastrasse 5 in 13355 Berlin, Germany

Remarks Concerning EMC

imc CANSAS satisfies the EMC requirements for unrestricted use in industrial settings.

Any additional devices connected to imc CANSAS must satisfy the EMC requirements as specified by the
responsible authority (within Europe?) in Germany the BNetzA - "Bundesnetzagentur" (formerly BMPT-
Vfg. No. 1046/84 or No. 243/91) or EC Guidelines 2014/30/EU. All products which satisfy these
requirements must be appropriately marked by the manufacturer or display the CE certification marking.

Products not satisfying these requirements may only be used with special approval of the regulating body
in the country where operated.

All signal lines connected to imc CANSAS must be shielded and the shielding must be grounded.
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Notes / Quality Management 7

0 Note

The EMC tests were carried out using shielded and grounded input and output cables with the
exception of the power cord. Observe this condition when designing your experiment to ensure high
interference immunity and low jamming.

Ly you are located outside Europe, please refer the appropriate EMC standards used in the country of operation.

FCC-Note

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to Part 15 of the FCC Rules (CFR 15.105)2. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment on and off, the user is encouraged to try
to correct the interference by one or more of the following measures:

e Reorient or relocate the receiving antenna.

e Increase the separation between the equipment and the receiver.

e Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

e Consult our imc hotline! 81or an experienced radio or television technician for help.

Modifications

The FCC requires the user to be notified that any changes or modifications made to this device that
are not expressly approved by imc may void the user's authority to operate this equipment.

2 FCC - United States Federal Communications Commission

Cables

Connections to this device must be made with shielded cables with metallic RFI/EMI connector hoods
to maintain compliance with FCC Rules and Regulations.

Industrial Safety

We certify that imc CANSAS in all product configuration options corresponding to this documentation
conforms to the directives in the accident prevention regulations in "Electric Installations and Industrial
Equipment" (DGUV Regulation 3)3.

This certification has the sole purpose of releasing imc from the obligation to have the electrical

equipment tested prior to first use (§ 5 Sec. 1, 4 of DGUV Regulation 3). This does not affect guarantee
and liability regulations of the civil code.

3 Formerly BGV-A3
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8 General

Observe Notes and Warnings

The measurement system has been carefully designed, assembled and routinely tested in accordance
with the safety regulations specified in the included certificate of conformity and has left imc in perfect
operating condition. To maintain this condition and to ensure continued danger-free operation, the user
should pay particular attention to the remarks and warnings made in this chapter. In this way, you
protect yourself and prevent the device from being damaged.

Read this manual before turning the device on for the first time.

(8 s

Before touching the device sockets and the lines connected to them, make sure static electricity is
drained. Damage arising from electrostatic discharge is not covered by the warrantee.

Ambient temperature

The limits of the ambient temperature cannot be given as a lump sum because they depend on many
factors of the specific application and environment, such as air flow/convection, heat radiation balance in
the environment, mounting structure, system configuration/single or block (click), connected cables,
operating mode, etc. This is taken into account by specifying the operating temperature instead.
Furthermore, it is not possible to predict any sharp limits for electronic components. Basically, reliability
decreases when operating under extreme conditions (forced ageing). The operating temperature data
represent the extreme limits at which the function of all components can still be guaranteed.

1.2 imc Customer Support / Hotline

If you have problems or questions, please contact our Customer Support/Hotline:

imc Test & Measurement GmbH

Hotline Berlin (Germany): +49 (0)30 / 467090-26
Hotline Frankfurt (Germany): +49 (0)6172 / 59672-40
E-Mail: hotline@imc-tm.de

Internet: www.imc-tm.com

International partners

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

Tip for ensuring quick processing of your questions:

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!

e The device's serial number appears on the nameplate.
e The program version designation is available in the About-Dialog.
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Important information 9

1.3 Important information
Required Reading!

Safety Notes

If you have any questions concerning whether or not you can use this device in its intended environment,
please contact imc hotline | 8. The device has been carefully designed, assembled and routinely tested in
accordance with the pertinent safety regulations and has left imc in perfect operating condition. To
maintain this condition and to ensure continued danger-free operation, the user should pay particular
attention to the remarks and warnings made in this chapter.

In this way, you protect yourself and prevent the device from being damaged.

0 Note

Read the instructions before turning the device on for the first time! Retain and attend to any
configuration booklet which may have been included with this manual.

Knowledge of the module type and its pin configuration is essential to operation.

The rated technical specifications presented in the chapters of this manual are valid for 1 year after
delivery of the system under normal operating conditions. Observe the specified ambient temperature
conditions.

The technical specifications claimed in this manual are valid for 1 year after delivery under normal
operating conditions. Be careful to observe the specified operating temperature range.

1.3.1 Special Symbols

The following symbols have been used in this manual:

a s

Pay particular attention to texts marked with this symbol. Failure to observe this warning may lead to
personal injury, cause damage to the device/ system or lead to the loss of data.

0 Note

General or helpful advice pertaining to the current topic. The hints often contain tips relevant to
practical applications.
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10 General

1.3.2 Symbols displayed on the device

The following symbols appear on the imc CANSAS device:

Caution!

Refer to the User's Manual. This symbol advises the user to consult the User’s Manual for
more information concerning possible dangers.

‘ Danger of electrostatic discharge

Electrostatic sensitive devices, which are any electronic components at risk of damage due

‘[.\ to electrostatic discharge (ESD), are marked by this symbol.

Warning: Hot surface

This warning sign indicates a danger of burning or scalding of the skin.

A Warning ESD Warning

Despite protective measures, our components are sensitive to electrostatic discharge. Electrostatic
charge may accumulate unnoticed and may even cause damage without your being immediately aware
of it. Such damage can be avoided by carrying out all work at "safe" work stations and by utilizing
packaging with electrostatic shielding when transporting sensitive components.

Always follow ESD precautions!

When handling static sensitive devices, observe the following guidelines:

e Always statically discharge yourself (e.g. by touching a grounded object) before handling static
sensitive devices.

e Any equipment and tools used must also be free from static charge.

e Unplug the power cord before removing or inserting static sensitive devices.

e Handle static sensitive devices by their edges.

e Never touch a connection pin or conducting track on static sensitive devices.

o Always ensure that electrostatic charge does not form at contacts between device sockets and
their leads. Any charge which may develop here is to be lead off. Damage resulting from ESD is
not covered in the guarantee.
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The CANFDX/FBG-T8 device works with class 1 lasers, which
means that the device is safe during normal operation.
LASER Nevertheless, looking directly into the beam of the Class 1
laser device may cause irritation to your eyesight. This is
1 possible, for example, if the protective cover has been
removed or if the device has been damaged in such a way
that laser radiation can be released.

1.3.3 Safety notes concerning laser setup

The fiber-optic FBG-T8 measuring device has laser class 1 in the case of maintenance and single faults.
During fault-free operation of the measuring device, a maximum of 1.6 mW of accessible radiation is
emitted at each connection point. According to Annex B, DIN EN 60825-2:2011-06, laser class 1 means
that there are no unrestricted laser safety requirements. According to BGV B2, by complying with laser
class 1, the accessible laser radiation can be classified as harmless even in the event of a single error.

1.3.3.1 Optical product properties laser safety

The fiber optic FBG-T8 measuring device has a laser as light source. This is distributed via two splitters to
four outputs each, whereby the power is the same on all outputs. The emission power of the light source
is again reduced to approx. 1.6 mW by fixed 6 dB and 3 dB fiber couplers connected in series before the
light from the fiber laser is directed to the fiber connectors accessible from the outside. Thus, the
maximum light output per output fiber emitted by the FBG-T8 is reliably less than 10 mW. The emitted
spectrum is between 1520 nm and 1570 nm.

1.3.3.2 Derivation of the laser class
1.3.3.2.1 Classification according to table 3 DIN EN 60825-1:2015-07

The emission spectrum of the light source lies between 1520 nm and 1570 nm and thus in the range
between 1500 nm and 1800 nm of the standard. As "worst case" consideration, continuous irradiation
(10° to 3-10%s) is assumed to be the emission duration. This results in a limit value of 10 mW optical
power.

1.3.3.2.2 Bundled wires according table D.1 DIN EN 60825-2:2011-06

If the measuring channels are fed into a loose tube by means of a suitable cable, the laser class is
evaluated in accordance with Section D.4.4, DIN EN 60825-2:2011-06. In the case of a broken loose tube,
the following applies: The hazard class of the broken loose tube does not exceed the hazard class of the
most dangerous optical fiber within the cable. The hazard class of the most dangerous optical fiber is 1,
so the hazard class of the broken loose tube is also 1. There is a restriction here when considering
precision-fractured loose tubes, which can, however, be ruled out as faults in use.

1.3.3.3 Evaluation according to DGUV-11/BGV B2

The DGUV-11/BGV B2 demands: "When using a class 1 laser device as intended, no further protective
measures are required. If the class changes during the maintenance of class 1 laser equipment, the
protective measures for the higher class that occurs must be taken". The two maintenance and servicing
measures on the CANFDX/FBG-T8 include cleaning the fiber optic connectors and connecting and
disconnecting the electrical connectors during replacement. Due to the design, the laser class cannot rise
above laser class 1. Therefore, no further protective measures are necessary for the intended use in
accordance with BGV B2 and the safety requirements remain fulfilled even with these maintenance and
servicing measures.
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12 General

1.3.4 After Unpacking...

Please check the device for mechanical damage and/ or loose parts after unpacking it. The supplier must
be notified immediately of any transportation damage! Do not operate a damaged device!

Note that a imc CANSAS module must be configured before being taken into operation!

1.3.5 Transporting

When transporting the imc CANSAS module, always use the original packaging or an appropriate
packaging which protects the device against knocks and jolts. Above all, never let the module fall. If
transport damage occurs, please be sure to contact the imc customer service.

Possible damage due to condensation can be limited by wrapping the device in plastic sheeting. For more
on this topic, see the notes under Before Startingﬁﬁ

1.3.6 Guarantee

Each device is subjected to a 24-hour "burn-in" before leaving imc. This procedure is capable of
recognizing almost all cases of early failure. This does not, however, guarantee that a component will not
fail after longer operation. Therefore, all imc devices are guaranteed to function properly for one year.
The condition for this guarantee is that no alterations or modifications have been made to the device by
the customer.

1.3.7 Before Starting

Condensation may form on the circuit boards when the device is moved from a cold environment to a
warm one. In these situations, always wait until the device warms up to room temperature and is
completely dry before turning it on.

We recommend that you allow an approx. 30 min. warm-up phase before starting a measurement.

The module has been designed for use in clean and dry environments. They are not to be operated in 1)
exceedingly dusty and/ or wet environments, 2) in environments where danger of explosion exists nor 3)
in environments containing aggressive chemical agents.

Always arrange your cables and signal leads in a safe fashion. Think prevention!

Never connect or disconnect signal leads during thunderstorms.
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1.3.8 General Safety

Certain basic rules of safety are always to be followed, even with 'safe' devices such as imc CANSAS.
Unintended and/ or inappropriate usage of the device can be dangerous for the operator and/or
surrounding persons and, in the worst case, can damage the test object or imc CANSAS itself. We strongly
discourage the user from making any modifications to the measurement system whatsoever. Doing so
can be especially dangerous because other users may be unaware of the changes.

If you determine that the device cannot be operated in a non-dangerous manner, then the device is to
be immediately taken out of operation and protected from unintentional use. Taking this action is
justified under any of the following conditions:

the device is visibly damaged,

o |oose parts can be heard within the device,

e the device no longer functions properly,

e the device has been stored for a long period of time under unfavorable conditions (e.g. outdoors
or high-humidity environments).

1. Always wait a few seconds before turning the device back on after it has been turned off. A
general test of the system (e.g. voltages, operating condition, memory test) is performed during
the boot sequence.

2. WARNING! Opening the housing or removing any parts not normally removable by hand can
expose dangerous voltages. Always turn the device off and unplug the power supply before doing
so!

3. It is strictly forbidden to repair or adjust an opened device which is plugged in. And if such work is
absolutely necessary, then only specially trained personnel who are fully familiar with the
procedures to be used may carry this out.

o Reference

See also “Troubleshootingm“, in this chapter. Please refer to the specifications in the Appendix and
the application hints for the different imc CANSAS modules for information on avoiding damage to the
device due to inappropriate signal connection.

o Note

Be sure to shield and ground the input and output cables properly. Connect the measurement signals as
shown below to make measurements in compliance with the EMC guidelines:

N PR =

AGND AGND

GND
= I o H
Differential measurement Single-ended measurement

For potential-isolated amplifier inputs it may be necessary to use double shielding.
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1.3.9 Maintenance and Service

Your imc CANSAS device requires no special maintenance.

The listed maximum error is valid for one year after delivery under normal operating conditions (pay
attention the operating temperature).

Various important properties of the device should be monitored at regular intervals. We recommend
annual calibration, which consists of an overall checkup of device operation. Our distribution outlets can
qguote you the price for having your system calibrated in accordance with DIN EN ISO 9001.

When returning the device in connection with complaints, please include a written, outlining description
of the problem, including the name and telephone number of the sender, and a print-out of the
configuration. This will help expedite the process of problem elimination.

For questions by telephone please be prepared to provide your device's serial number and have your
installation data carrier, as well as this manual at hand, thanks!

A contract for system calibration can -per agreement- include a software update.

1.3.10 Cleaning

A Warning Cleaning the device

Always unplug the power supply before cleaning the device. Only qualified service technicians are
permitted to clean the housing interior.

Do not use abrasive materials or solutions which are harmful to plastics.
Do not allow liquids to enter the housing interior.

Use a dry cloth to clean the housing. If the housing is particularly dirty, use a cloth which has been
slightly moistened in a cleaning solution and then carefully wrung out.

To clean the corners, slits etc. of the housing, use a small soft dry brush.

1.3.11 Troubleshooting

Only qualified technicians are allowed to make repairs on the device! Unauthorized opening or incorrect
repair of the device may greatly endanger the user (electric shock, fire hazard). Devices which have been
altered or tampered with no longer comply with their license and may not be used. In case of accident
(e.g. damage to housing, terminals, modules or power supply, or exposure to liquids or foreign
substances), turn the device off immediately, unplug the power cord and inform imc's hotline 87,
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1.3.12 System requirements

Supported operating systems

Windows 10

Windows 8 / 8.1

Windows 7

Windows Vista (32 bit) as of SP1

Windows XP (32 bit) as of SP3

Minimum requirements for the PC

1 GB RAM

100 MB free hard disk drive (NTFS format)
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2 Startup
2.1 Data Carrier Contents

2.1.1 Setup-Program

The root directory on the Data-Carrier contains the file SETUP.EXE. Call this program in order to install
the imc CANSAS configuration software.

2.1.2 Driver-software for the PC / CAN-Bus interface

The imc CANSAS application supports different types of interface cards. The driver software
corresponding to the card used can be found on the Data-Carrier in the directory \Driver. It reflects the
respective latest edition of the driver at the time of the Data-Carrier manufacture. As a rule, the current
driver editions are provided by the manufacturer of the circuit boards as a CD or other hard copy, or are
offered for download from the Internet.

o Note

Data carrier

The available driver on the imc CANSAS data carrier are tested and recommended by imc! Driver from
the corresponding manufacturer may be newer but may not function correctly.

2.2 Interface cards

Board

ECnnnecﬁm: I -— Please choose — j

—— Please choose —

—- SUPPORTED Interfaces ————
trnc Test & Measurement GmbH

lif;P CAM/LSE

HEl Automation GmbH

B ]

k:hoose interface and

5 canoy gem) !
4 tncan (PomcIa) |
B8l pcizao P
B8l pcriss pa

) iPCI320 B

USB-to-CAN

USB-to-CAN IT

USB-to-CAN compact

USB-to-CAN V2

277 (USB/PCL/PXI/ExpressCard/F
=4 Vector Informatik GmbH (ML)

#® CANcardx (PCMCIA)
|

The interface cards supported by imc CANSAS are
produced by many companies e.g. imc, KVASER,
Vector, PEAK, XXAT and HORIBA. A selection of their
installation software is located in the directory \Driver.

The functionality is provided by the manufacturer of
the interface card or adapter. Please check the
internet page of the manufacturer for driver updates
also.

At present for Windows 64 bit, interfaces for imc
CANSAS are supported by imc and KVASER.
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2.2.1 KVASER interface cards

——Please choose — | imc CANSAS works with the KVASER -driver without problems for XP 32/64,

™ Vector Informatk GmoH (vCAN) 2} \\/in7-32/64 and for Win 10, 8/8.1.
I,:yi CAMpari (LPT)
R cancardx (POMCIA) After the driver has been installed, the computer must be re-started. Some
B cancardx. (PcMcIA) FAQs about this subject can be found mw.

CAMcaseXL (USE)
B8 canboardL (PCT)
B8 camboardyL pxd
#F 45pACE GmbH

dSPACE CAN Interface
777 (UsB)

ET KVASER GmbH

USBcan II
Blackgird
Leaf

e Larcan (PMCIA) L

EE’ 777 {USBPCI/PXI/ExpressCard/F
[, PEAK-System Technik GmbH

o

-

2.2.2 IXXAT interface cards

USB-to-CAN Il
The current IXXAT-driver handling is to be used for imc CANSAS as follows:

1. First install the most up-to-date driver package VCI V3.
2. NEXT (!) install the present package VCI V2.20.

0 Notes Driver package

Version VCI 2.20 from IXXAT is no longer a real driver package! In contrast to all previous VCI2
predecessor versions, the VCI 2.20 no longer contains any real driver files, but is an add-on to drivers of
version VCI 3. The version VCI 2.20 thus no longer works in "stand alone" capacity. It is only a
"Wrapper-package" for the purpose of providing programs such as imc CANSAS with the benefit of the

newest VCI 3 driver.

This means that all IXXAT-interfaces can also be used for imc CANSAS under 64-bit Windows 7, if IXXAT
makes the corresponding drivers available!

IXXAT recommends the use of this new VCl-driver-combination for all Windows versions (as of
Windows 2000). Further information can be found at the IXXAT web site www.ixxat.com in the
Internet.

2.2.3 PEAK interface cards

Please note the instructions in the PEAK documentation.
Drivers for PEAK interfaces can be found on the CANSAS CD in "Driver\Peak".

After the driver has been installed, the computer must be re-started.
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B8 canboardilL pxi -
#F d=paCE GmbH

dSPACE CAN Interface
777 (USB)

EI" KVASER GmbH
USBcan II
BlackBird
Leaf
& LaPcan (PoMCIA)
@ 777 (USB/PCIL/PXIExpressCard [PCMCIA)
(5., PEAK-System Technik GmbH

% 77?7 (USB/PCL/PYI ExpressCard PCMCIA)

ﬁ HORIBA Automotive Test Systems GmbH

> STARScan

k: Intrepid Control Systems GmbH
777 (USE/PCL/PYI ExpressCard /PCMCIA) —

2.2.4 Vector interface cards
For Windows 7 64 Bit and 32 Bit imc CANSAS does support any interface cards from Vector.

The XL-interfaces are denoted by "(XL)". The XL-group offers an additional Vector-XL-interface item "???
(USB/PCIl/PXI/ExpressCard/PCMCIA)" for selection. This corresponds to support of an arbitrary Vector-XL-
interface type.

Interfaces for the old VCAN Vector driver library are displayed with the extension "(VCAN)".

See the corresponding instructions provided by Vector on installing the cards under the operating
systems WindowsXP or Windows7. To use the card, the Vector driver installation appropriate to both the
interface and operating system type must be used. This can be found on the CD in the folder
\Driver\Vector. However, it is preferable to use the current driver diskette which comes with the card.
Installation of the driver is absolutely necessary for the card to support the imc CANSAS software!

Note that the Vector driver often comes with an updated file named Vcan32.dll. This serves as a link for
applications which want to use the card driver. This file is usually not automatically copied onto the PC by
the Vector driver installation and must be copied to the imc CANSAS directory 'manually'! See Vector's
instructions file for the driver installation, usually designated Readme.txt.

Installing the Vector driver adds an item "CAN Hardware" to the Windows Control Panel. This control
program can be used to test any Vector interface. Otherwise, the program's functions aren't needed for
running the imc CANSAS software.

For Windows 7 imc CANSAS can work with the XP-Legacy-driver (from 2003 to 2006). They also run with
Win 7 32 Bit.

The current driver package 7.x, for Win 7-32/64 is not supported by imc CANSAS!

Further information on the Vector cards can be found at the Vector web site http://www.vector-
cantech.com in the Internet. The most current driver software can also be obtained there as a download.
Some of the instructions and tips presented at that site are also on the imc CANSAS-CD as PDF-files in the
folder \Driver\Vector.
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2.2.5 IntrepidCS interface cards
For Windows 7 64 Bit and 32 Bit imc CANSAS does support any interface cards from Vector.

Additionally, an additional interface item is available for selection in the Intrepid group: "???
(USB/PCI/PXI/ExpressCard/PCMCIA)". This corresponds to support of an arbitrary Intrepid interface type.

See the corresponding instructions provided by Intrepid under the Windows operating systems. To use
the card, the driver installation appropriate to both the interface and operating system type must be
used. It is preferable to use the current driver which comes with the card. Installation of the driver is
absolutely necessary for the card to support the imc CANSAS software!

Note that the Vector driver often comes with an updated file named Vcan32.dll. This serves as a link for
applications which want to use the card driver. This file is usually not automatically copied onto the PC by
the Intrepid driver installation and must be copied to the imc CANSAS directory 'manually'! See Intrepid's
instructions file for the driver installation, usually designated Readme. txt.

Installing the Intrepid driver adds an item "CAN Hardware" to the Windows Control Panel. This control
program can be used to test any Intrepid interface. Otherwise, the program's functions aren't needed for
running the imc CANSAS software.

Further information on the Intrepid cards can be found at the web site http://www.intrepidcs.com/. in the
Internet. The most current driver software can also be obtained there as a download.

2.2.6 FAQ for the KVASER interface

o Which version of imc CANSAS supports Kvaser Leaf SemiPro HS?
The interface is supported by the imc CANSAS Version 1.9 R4.
e How do | install my Kvaser interface (supplied by imc) so | can use it with imc CANSAS?

Insert the supplied driver CD and follow the installation instructions. Alternatively, you can also
download the driver at the following link:

http://www.kvaser.com/downloads/
Only after the driver is installed should you connect the interface to the PC. After the connection to
the PC, the Windows Wizard will appear and display "Found New Hardware". Since you have already
installed all the necessary driver data, you need only click through the menu. Windows detects and
connects the driver data in this step automatically.
In the last step, the interface in the imc CANSAS software can be found under Tools -> Interface
Activate. Then, click on "Card": KVASER GmbH ???(USB/PC//PX//ExpressCard/PCMC/A)FﬁThen, check
the box next to "(Re)Activate interface"

e linstalled the driver for the imc CAN/USB adapter, but my interface is not detected! Why?

Up to the end of 2014, the imc CAN/USB adapter was supplied. At the end of the imc CANSAS
installation, the dialog refers to the driver of this interface.

How you set up the Kvaser Leaf SemiPro HS interface for the imc CANSAS is described in the FAQ
below.

o | ordered an imc USB Interface and | received a Kvaser Leaf SemiPro HS Interface for my imc CANSAS.
Is this a mistake?

No. At the end of 2014, the imc CAN/USB interface was replaced by the Kvaser Leaf SemiPro HS
Interface.
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2.3 Installation of imc CANSAS software

The software is started by running the file "Setup.exe". The supported operating systems are listed
herel 15. The installation process includes updating of the following drivers: MS DAO, MS-Jet Engine, MS
OLE Automation, Crystal Records, Microsoft XML Parser.

The installation offers both a German and an English version of the software; make the choice in the first
dialog which appears. The Welcome dialog provides in formation in the respective language on applicable
legal provisions, as well as certain instructions for proceeding with the system.

The second dialog displays legal provisions and instructions on completing the installation procedure.
The third dialog prompts the user to specify the installation folder's location. All files needed for running
the imc CANSAS-module are then copied into this folder.

The next dialog is for selecting program components to install. The imc CANSAS Program files must be
retained as active since they are essential for configuring imc CANSAS.

x| The component Report Export

formats only needs to be

I the options list below, zelect the checkboxes far the options . . .
that you would like to have installed. The dizk zpace fields installed if a imc CANSAS
imc CANSAS  reflect the requirements of the options you have selected report on module
[ imc CANSAS program files 133649 & configurations is to be saved in
Version 2.1 [ Report export formats BTk an extraneous format, such as
[¥ PDF manual 59539 k in the form of an Excel file.
[T COM developer 3557 R .
[ LabWIEw [TH] Wiz 10733 k The COM user interface offers
access to all functions when
using a created program, e.g.
. by Visual Basic or C++. If you
are going to develop your own
I m c sk pace R 193248 programs, you should select
Disk Space Remaining: 48778067 k COM developer. This option
comes with an online-help and
examples. To develop using
< Back Cancel R
= 4| LabVIEW select the option
LabVIEW ™ Vis.

0 Note

Installation of imc CANSAS does not serve to change a previous installation in terms of simply
exchanging selected components. Instead, installation is carried out from scratch, completely. It is
recommended to completely uninstall any previously present imc CANSAS software, particularly older
versions, before installing new software! However, before uninstalling old software, any user's data
stored in the program folder should be saved to other memory space or they will be lost. Such data are
located in database files, for instance, under the name Imcan.mdb.

The next dialog is for selecting the program group which contains the shortcut icon for starting the
module. A progress indicator bar is displayed during the actual installation process, indicating the extent
of progress and which files are currently being copied.

The last dialog announces successful installation. If, however, the "Common Controls" are too old for the
imc CANSAS software, the installation continues with the Microsoft installation of the common controls.
This may make it necessary to reboot the computer.
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2.4 Connections

General notes on power supply can be found here [oral,

2.4.1 CAN connection for the PC

The access for CAN to the PC is provided via an ISA-bus card, PCl-bus card, PCMCIA-card, or a USB or
parallel port adapter.

To install the card or adapter, please observe the notes and instructions in the booklet which comes with
the card and use the corresponding driver diskette. Alternatively, the driver software located under the
folder \Driver\.. on the imc CANSAS-CD-ROM can be used, as described at the beginning of this chapter.

However, it is possible that the driver installation on the imc CANSAS CD doesn't represent the most
current version of the card driver.

2.4.1.1 Checking connections

A dialog called from the menu item in the imc CANSAS interface's ‘Extras’ menu lets you make settings
for the CAN-Bus access and for interface parameters. Details are available in Chapter "Operation" -
Extras/ Interfacegé and in the booklet or diskette about the interface-card.

The integration assistant can integrate and configure
Board both available and not yet available modules.
=2 Tope: AR o i Details are available in Chapter "Operation" - Module/

Integrate 83
Address [hex]: (<200

IRG: l?—j Cancel |

~ Chip

@ & CANA

= A2

2.4.2 CAN connection to CANSAS

The imc CANSAS-module possesses a full-grade CAN (Controller Area Network) connection for
transmitting measurement data, and can send messages at up to 1 MBit/s. The CAN-connection is a node
on the CAN-Bus, to which any number of CAN-devices can be connected.

The CAN-Bus can be considered a sort of line. The beginning consists of a CAN-Bus-terminator, which is
connected to the first node either directly or via a serial cable. The second node is connected to the first
via another serial cable, etc. After the last node, there is another CAN-Bus-terminator.

The serial cables used are commercially available, plated-through cables for the PC's serial interface.

A special CAN-Bus terminator can be ordered which runs up the module in its original state, without any

configuration. This makes it easily possible to reconfigure the module if it ever becomes impossible
otherwise.
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2.4.3 CANSAS analog connections

The imc CANSAS-module's measurement input connections consist of two sockets for two separate sets
of measurements. Depending on the module type, either four or six differential channels can be
connected. For ease of connecting, special imc plugs having screw terminals can be ordered. The pin
configuration and measurement process are described in the appendix.

2.5 Attachment mechanism imc CANSASfit Modules

imc CANSASfit (CANFT) modules can be mechanically and electrically connected via a click mechanism,
without using any tool or cable.

imc CANSASit

AN
POWER

Stacking the modules

1. Hook tongues into the grooves (3]
2. Press modules together
3. To finish mechanical connection, press on the

imc logo on the locking latch 0.
You will hear a click.

Now the modules are mechanically locked and electrically connected!
Detaching modules

1. Press the circle on the locking latch 0.
You will hear a click.
2. Pull tongues © out of the grooves.

locking latch

Protection

For technical reasons, the imc CANSASfit modules are uncovered where the module connectors are
made. When used in a controlled, dry environment, this should cause no problems.

In order for an imc CANSASfit module (or a group of modules attached in a substack) to be protected
against foreign objects and moisture, please take the following steps:

Attach coverings to the module connectors on top © and bottom @ sides of the module.

On the left side @ of each module, there are two covers attached (parked position).

Explanation:
(1) upper side of the module (side with USB-service connection*) © "tongues", left side
© lower side of the module @ locking latch, right side

* The Micro-USB-connection is only for service- and diagnostic purposes.
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0 Note

During the running measurement, modules must not be disconnected from the system and
reconnected (hot-plug during a running measurement is not supported).

To avoid damage: Disconnect the supply lines before clicking or removing modules and turn off the
system to ensure that the system is disconnected from the supply voltage.

2.5.1 Power supply options with CANFT

1. Individual power supply

e DC7Vto 50V via LEMO.0B.305 (CAN/POWER, galvanically isolated input)
e Activation / deactivation by connection of the power supply.

2. Common supply of a module substack

The two CAN/POWER sockets (LEMO.0B.305) of one CANSASfit module are connected in parallel and
concerning power and CAN they can be handled like Y-cable.

imc CANSASSit imc CANSAS/it imc CANSASSit
[: power _|[ r i
i K1 oy A
O @) @)
O o { O © { O © {
POWER ( o© o © o©
SUPPLY
UNIT (@) O @)
X X 0
O O O
o Note Power supply

The supply can only be taken from a CAN / POWER socket that is supplied via the other CAN / POWER
socket of the module.
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e LEMO Pt:l'.a.rer-wa-CAN}lu: L Total number of all
max. 6.5 A (5A @+ 125°C) (entire line) further individual imc

CANSASfit on the
CAN bus.

Click:
max. 4 A

Click:

@@O"J max. 4 A

e = . (2 A@+125°C) £ — — = (2 A@+1257C)
0]1010]0] ol 0l10]0]0)] O

e M (single

Q) O block)

T

In addition to the maximum number of modules in a block (8 modules) resulting from the termination,
the maximum current that may flow through the first module must be taken into account. The
following tables can be found in the technical data sheets of the modules:

Max. number of modules for direct coupling (block size with click mechanism)

Parameter Value Remarks
Max. number of modules 8 limited by termination of internal CAN-Bus
backbone (click junction)
Pass through power limits for directly connected modules (click-mechanism) n
Parameter Value Remarks
Max. current [ 4 A at 25°C ]
current rating of click connector
-20 mA/K-AT, derating with higher operating
temperatures T
AT =T, —25°C
Max. power equivalent pass through power
at 25°C
48W at 12V DC typ. DC vehicle voltage
96 W at 24V DC AC/DC power adaptor and installations
(24w at12vDC at +125°C |

48 W at 24V DC
Available power for supply of additional modules via CAN-Kabel (LEMO.0B, “down stream”) e
Parameter Value Remarks
Max. current [E.SA at 25°C ]

current rating of LEMO.0B connection
(CAN-IN, CAN-DUT);

assuming adequate wire cross section!

-15 mA/KAT, derating with higher operating
temperatures T,
AT =T, —25°C
Max. power equivalent pass through power
at25°C
78W at12vDC typ. DC vehicle voltage
156 W at 24 vV DC AC/DC power adaptor and installations
[ 60 W at12VDC at +125°C ]

120 W at 24 V DC

1. Theinternal supply line for the module block may be loaded with a maximum of 4 A.
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2. The two CAN/POWER sockets (LEMO.0B.305) of one CANSASfit module are connected in parallel
and concerning power and CAN they can be handled like Y-cable. This cable may be loaded with a

maximum of 6.5 A.

Example:
One module block consisting of 6x UT/I-6-SUP (2.2W/7W), 1x ENC-6 (1.5W/3.5W) and 1x T-10
(1W/1.3W). Data in brackets (typical/maximum). Operating temperature inside = 125°C
Max. current per block = 4A - (0,02A/K*(125-25)K= 4A-2A= 2A
Max. total power= 6x7W+ 3,5W+1,3W=46,8W

AC/DC power supply 24V current = 46,8/24V=1,9A < 2A-> OK
car battery 12V current =46,8/12V=3,9A > 2A -> Not OK

2.5.2 CAN Terminator with CANFT
The modules in a CANSASfit block are connected via click connectors:

e The modules are electrically isolated and internally terminated

e The modules are designed for blocks of max. 8 modules

e The end of a block may NEVER be terminated externally!

e If several blocks are interconnected, termination takes place at the bus end, at the first module of
the last block.

LEMO 0.B
termination

Q
c
o]
J=
3
]
©
(aa]
<
(&)
4
3=

Do NOT
terminate
here
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The CAN-Bus is only at the left most module active (side with the visible USB service connection):

imc CANSASSit imc CANSASSit imc CANSAS/it
I:: CAN-Bus ~ T * T -=|_
CAN-Bus L L |_
\ CAN- (7A\\3 CAN-
O Interface O Interface O Interface
O @) @)
O ] O ; O ]
09 09 09
O O O
O © O © O ©
09 09 09
CAN-Bus /
) passive EAN-Interface ’
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2.6 Attachment mechanism imc CANSASflex Modules

imc CANSASflex (CANFX) modules can be mechanically and electrically connected via a click mechanism,
without using any tool or cable.

1. Insert the guide stub of the first module into the guide slot of the second module.

The white arrow on the side of the module shows the position (ALIGN) at which you need to hook
the module in. The engagement magnets aid in achieving the correct positioning (LOCK).

2. In order to be able to join the modules, the rear sides must be flush.

o Reference Housing

The different available module variants are specified and listed in the data sheets. You can find in here
an overview of all[zs! modules.
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@
()
:@.

2
©

e AN, ——

al__

3. Slide the locking latch to the "CONNECT"-position.
Now the modules are electrically connected and mechanically fastened. In order to separate the
modules from each other again, slide the latch to the "DISCONNECT"-position.

0 Note

e The locked modules are assigned to node CAN1.

e Make sure that the locking latch engages beyond the mechanical resistance. Otherwise the power
supply is connected, but not the CAN bus.

A Warning Magnetic fields

e In order to secure the mechanical handling and avoid displacement, the locking slider of each module
in a block of modules should be closed (locking slider in "CONNECT" position).

e According to current scientific knowledge, magnetic fields of permanent magnets do not affect
human health. For this reason, health hazards due to the magnetic field are unlikely. However, the
functioning of heart pacemakers and implanted defibrillators can be affected (e.g. a heart pacemaker
may be switched into test mode). Persons wearing such devices should maintain adequate distance.
The magnetic fields are so strong in the immediate vicinity that sensitive electronic equipment such
as data carriers, credit and debit cards, hearing aids, loudspeakers or sensitive ferromagnetic
mechanical equipment such as pocketwatch mechanisms can also be affected or damaged.

Contact with the magnets by food should be avoided. The magnets are protected with a coating (Ni,
Au, Zn) to which some persons can have an allergic reaction (Nickel allergy).
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2.6.1 Power supply options with CANFX

Power via CAN

The following figures: A) and B) show connection possibilities, depending on the use of power via CAN. If
your device has the Power via CAN functionality, the DSUB connection on your device is labeled.

A) Power via CAN not used: no stubs, unlimited block size
use DSUB-9 at END of block for daisy chaining

Power Supply

10..50VDC arbitrary size
depending power consumption,
refer data sheet

CAN

terminate

B) Use of Power via CAN: max. size of stub blocks (Y-type stub), according CiA®

use DSUB-9 at START of block for daisy chaining

CAN + POWER CAN + POWER

Power Supply
10..50V DC

block: max. 3 .. 5 modules

terminate

not terminated

Y-type stub: max. 15.. 30 cm
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2.6.2 CAN Terminator with CANFX

Each imc BUSDAQflex (BUSFX) offers 2 CAN nodes as basic equipment. The imc CANSASflex modules
(CANFX), which are connected to the BUSFX device via the click connection Eﬁ, are located at the CAN 1
node of slot 1 (see labeling on the device, CAN 1).

Terminators must be provided at the end of the CAN bus. The BUSFX device has internal terminators that
can be activated by software. These can be activated individually for each node. If the BUSFX device is
connected to one end, the termination can be activated in the CAN Assistant. As soon as CAN modules
are connected to the CAN 1 node and additional clicked modules are connected| 271 to the BUSFX device,
no additional termination is allowed in the CAN Assistant.

use DSUB-9 at END of block for daisy chaining

‘ Do NOT

» .
terminate
here!

arbitrary size POWER
Power Supply depending power consumption,
10..50v DC refer data sheet
# CAN 4% terminate

Legend:
= Built-in terminator resistance, manually switchable

0 Notes CAN Terminator

e A Y-type stub cannot be terminated. Only the bus end has to be terminated: last module or end
(not beginning) of the last block!
o A Y-type stub must not exceed a maximum length of 30 cm.

e Connection of the terminators:

o CANFX modules are equipped with built-in terminator resistances which are manually
switchable. Alternatively, terminator resistances can be connected between pin 2 and 7, using
resistances of 120 Q according to the CiA® standard.

o Terminate end of entire CAN bus only. Otherwise, no further terminators may be connected.
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2.7 Integrating the imc CANSAS software with imc
STUDIO/DEVICES

If the imc CANSAS software has been installed, its user's interface can be called directly from imc STUDIO
or imc DEVICES via a menu command, provided that a CAN bus interface is part of the hardware setup.

However, certain functions and menu items aren't available for calling from the recording software. For
example, the imc CANSAS configuration is not administered as an MDB-database, since it is saved along
with the experiment under imc STUDIO/DEVICES. XML-export/import is possible. Access to the imc
CANSAS hardware is provided via the imc hardware's CAN-Bus. This communicates via Ethernet, so that
all interfaces incl. imc-USB as well as the Interface-Dialog are blocked.

o Note

Modules of type imc CANSASfit|+:] can be parameterized starting from imc STUDIO 5.0R2 or imc
DEVICES 2.9R9. With older versions, only one module is found with several modules.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



32 Startup

2.8 CAN-Bus description

The CAN-Bus (CAN = Controller Area Network) is a serial connection of all modules, with terminators at
the line's ends. imc CANSAS is designed to be operated on a CAN-Bus which complies with CIA®
standards (CiA Draft Standard 102 Version 2.0, CAN Physical Layer for Industrial Applications).

Multiple sensors and devices are connected onto the CAN-Bus and send data (at a fixed rate) via the bus.
Each device (or sensor) transmits its data to the bus together with an identifier. The identifier provides an
unambiguous indication of the source and sense of the data. An identifier is a packet of data up to 8

Bytes in length.

Each CAN-module is referred to as a node. A node can also be a sensor, control device, or aimc CANSAS-

module's primary connection.

Iodule Maodule Module
Sensarf Sensor/ Sensorf
Actar Actor Actor
-+
CAN-hus

2.8.1 References to standards and literature

e CiA® Draft Standard 102 Version 2.0: CAN Physical Layer
e CAN Controller Area Network by Wolfhard Lawrenz, Hiithig Verlage, 1994 Heidelberg

e ISO / DIS 11898 (I1SO 11519-2) for bus drivers

e |SO / OSI reference model

0 Note

Remote Frame

imc CANSAS actually does not support Remote Frames (RTR) according to CAN specification.

2.8.2 Bus-activation
CAN Transceiver as per I1SO / DIS 11898

e galvanic isolation

Baud rate set using software
Standard-Identifier for CAN-Bus: 11Bit Identifier (0..2047) or 29Bit extended Identifier.
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2.8.3 CAN-Bus-wiring

Connecting imc CANSAS without a tee-junction is recommended

In this case the module has 2 sockets; an input and an output as per CiIA®:

One 9-pin, male DSUB socket and one 9-pin, female DSUB socket or two 10-pin LEMO.1B.310 sockets
at SL modules.

This is the preferable alternative for connecting, and this is the only alternative imc CANSAS is
designed for. In this case it doesn't matter whether other sensors are connected with the CAN-Bus
with or without tee-junctions. The illustration shows an example of several imc CANSAS-modules and
an imc device all connected via CAN-Bus.

termination termination

12402 l l 12402

CAN-module imc device CAN-module

CANSAS connected without tee-junction

Connecting imc CANSAS with a tee-junction is Not recommended

If a module has only one terminal socket, then this one socket is 9-pin female. In this case, an external
tee-junction must be used.

Note that with a CAN-Bus data transfer rate of 1Mbit/s, the tee-junction stub line may only be max.
30cm long. Therefore, if an external tee-junction is connected, plug the junction directly into the
module socket.

2.8.4 Connecting the terminators

The terminators' resistance is 124 Q as per CiA®.
Connect terminators between CAN_L and CAN_H (DSUB pins 2 and 7), if applicable.

Terminators are connected at both ends of the bus. There is no other place in the line where they may be
connected. The bus must end at terminators.

In general, it is OK to pull the CAN-plug during operation. When it is re-plugged afterwards, reset of the
imc CANSAS-module's CAN-controllers will automatically be carried out, and then it will resume
working with the CAN-Bus. However, the device is not designed to allow operation under these
circumstances; it normally functions acceptably, but this cannot be guaranteed. For example, re-
connecting can lead to an electrostatic discharge where voltages higher than permitted can develop
and cause fatal damage to the circuitry. A person can receive a charge of 1000 V from an electric
discharge; much higher than specified in ISO 11898. To ensure proper functioning, it is best to switch
imc CANSAS off and then on again.
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2.8.4.1 Termination in data logger

Current imc devices equipped with CAN-bus interface CAN2 can have a terminator resistor switched on
internally via software. If the device is connected at one end of the CAN line, an external Y-cable with
terminator is not needed. The terminator is activated as follows in the imc DEVICES software's CAN-

Assistant:

CAM-element

= @1 M ode 1 Mode CAMSAS
B4 Message EcH Meszsage104
¢l Channel CaM Channelni hd

— MNode, CAM 1 terminal
& 3, Marme: [Mode_CAMSAST
E/ Commemt: I
g, g Eaud rate: I'IEE kbt j Format: || SE
F

Connection: IHigh speed j (F Terminator in device ]
[T Expert settings [neceszan for bus with heawy traffic orwhen bus is disrupted)

Terminator in imc datalogger set with imc DEVICES

Terminator

CAMN-module CAMN-module

\/ )
CAM-module

Terminator

imc-device

If the CAN-bus is already terminated correctly, that option cannot be used!

CAMN-rmodule

imec-device

2.8.4.2 Termination with u-CANSAS

CAM-module

Note that there are imc g-CANSAS@ modules both with and without internal termination. The
termination is already determined at the purchase order, and cannot be modified subsequently.

Terminated imc u-CANSAS modules are distinguished by a "T":

Code Name Order code
1160030 imc p-CANSAS-T1-AST p-CAN/p-T1-AST
1160031 imc p-CANSAS-V1-AST p-CAN/p-V1-AST
1160032 imc p-CANSAS-B1-AST p-CAN/p-B1-AST

See further below for notes on wiringm.
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2.8.5 Reset-plug

To set a CAN module to its shipping condition you need a reset plug. With this DSUB-9 plug pin 3 and pin
4 will be jumpered.

2.8.6 CAN data transfer rate

As signal lead lines become longer,  kEiti=

the maximum reliable data transfer "
rate decreases. Furthermore, the 25m
possible data rate depends on the
bus timing, which in turn is 730
determined by the hardware
configuration and software version.

s00

ESEI
250
o i
0 200 400 GO0 800 1000

m
Data rate over line length for CANSAS-modulse or imc-USB Interface

The diagram shows the transfer rate for present-day imc CANSAS modules and the imc USB Interface

Line length [m] Data rate [kBit/s] Note
2> 1000 Devices from imc are built with electrical
85 500 isolation from the bus. Devices without
200 250 electrical isolation achieve somewhat higher

values for the maximum line length: 40m at
1000kBit/s or 100m at 500kBit/s.

500 50
1000 20

Net data rate

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 imc CANSAS message has been optimally packed in 8 Byte
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 36kSamples/s. The table shows the net data rates for 1 MBit/s.

Net data rate with Net data rate with
Data length Data length
Standard Frame | Extended Frame Standard Frame | Extended Frame

0 - - 5 360.4 kBit/s 305.3 kBit/s
1 72.1 kBit/s 61.1 kBit/s 6 432.4 kBit/s 366.4 kBit/s
2 144.1 kBit/s 122.1 kBit/s 7 504.5 kBit/s 427.5 kBit/s
3 216.2 kBit/s 183.2 kBit/s 8 576.6 kBit/s 488.5 kBit/s
4 288.3 kBit/s 244.3 kBit/s
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2.8.7 Number of CAN-nodes

Number of nodes Note
Line length 32 64 100 The cross section of the line should
100 m 0.25 mm? 0.25 mm? 0.25 mm? increase in size as more CAN-nodes are
250 m 0.34 mm? 0.5 mm? 0.5 mm? served by the system.
500 m 0.75 mm? 0.75 mm? 1.0 mm?

2.8.8 Duplicate samples in during data capture

Due to factors affecting the overall system, CAN-Bus modules feature a considerable amount of jitter
(<100ps) in outputting the measured data. If the data are recorded at a high sampling rate, some values
may be duplicated or, in rarer cases, erroneous data may appear. This effect only concerns modules
having a high sampling rate (e.g. imc u-CANSAS, UNI8)

[-=- can_ooa_s1 | Possible remedies:

Y, a) Universal:
20 - Sample the imc CANSAS
13 channel with a time stamp
16 - instead of equidistantly.

::': | b) When using imc DEVICES or
1'0 imc STUDIO:
' Use the CAN-1

08 -

0e A synchronization [120], This is

0a absolutely necessary if

gz subsequent data processing is
performed with in Online-

0o -
0.2 - FAMOS.

0.4 <
06 4
0.8 —
-1.0 —+
-1.2
-1.4 —+
1.6 4
=18 —
2.0

5.970 5.O75 5.920
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2.8.9 CANopen

CANopen® is a standardized protocol based on CAN with a 7-layer protocol stack for a variety of
hardware and software. Its open structure allows automated configuration of a CAN-network of up to
111 nodes and up to 127 logical devices per node. At present this protocol is used in a every possible
field. While it once was used primarily for drive-controlled machines, it is now found in off-road vehicles,
medical equipment and even building automation.

By means of standardized communication objects for real-time data and configuration data, as well as
additional communication objects, developers can avoid performing time-consuming implementation
and specification work for the CAN-Bus. Uniform access to all device parameters is thus made possible.

Some imc CANSAS modules are configured upon purchase as CANopen® devices. They support the
CANopen® protocol in accordance with "CiA DS 301 V4.0.2" and "CiA DS 404V1.2"; 4 PDOs in INT16,
INT32, and FLOAT.

A imc CANSAS module can be set either as a Standard CAN-Bus or CANopen® module under the heading
"Special functions" on the "CANopen" page. If it is set as a CANopen® module, then the node-ID can be
entered in this window. In this case, the imc CANSAS module’s entry in the tree diagram has only the two
branches "Bus Interface" and "Special functions", along with their respective settings parameters. No
other parameters can be set by means of imc CANSAS.

=

File Edit Mjew Module Extras Help

aE=nc Y | it X |[E]E | 0 | v B 1] 2 |
Grouped by messages Special functions

[T imcan.mdb *

g‘g W Bl 334455 Heartl:ueatl S_I,Inu:hru:unizatinnl Balance CAMopen I Sewicel

@ CAk-Bus interface
: L r,_':! Special functions —
-4 |i_HUB4_123654 ?
P p_Ti_223344
- 112233
o TR e B
-4 Cla_G79532

—v CAMopen-protacal

1D of node: |1

If "Readable configurationm = ON" is set, the CANopen® settings are saved in the module, so that they
are available upon the respective module being integrated into the system.

Detailed descriptions of each module type are available in the separate CANopen® documentation.
This can be found along with the module’s ESD file on the imc CANSAS Installation CD.

Modules supporting CANopen® can be found here [205),

2.8.9.1 Limitations

imc CANSAS modules with CANOpen® suffer certain limitations, since CANOpen® protocol does not
include some functions:

e The imc CANSAS module is not able to generate virtual channels
e No control over LEDs
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2.8.10 Troubleshooting tips for disturbances of the CAN-Bus

Disturbances of CAN-Bus transmission can be due to a variety of causes, from long signal lines to lines
which are short-circuited. This section will introduce some simple procedures for checking the CAN-Bus,
which may be able to detect any errors in the CAN-Bus wiring.

Simple inspection of the line termination

CAN- CAN-
mQ Device Device
.
—™ CAN H
300mV 4 JAN o
Q CAN- CAN-
Device Device
L
= ADO) CAN L
CAN_GND \_/
A mA OOM VIQ _L
00Q0
-

As an example, in order to be able to perform measurements using the CAN-Bus on board a vehicle, you
must obtain access to the potential divider.

To test the CAN-Bus resistors between CAN-Low and CAN-High, the resistance measurement should
generally be carried out so that the object under test must not be under current during the
measurement.

The two termination resistors are connected in parallel and together form an equivalent resistance of
60 Q.

Bus Reflections

\ \
5 5

Hs
CAN-Bus Signal nicht terminiert CAN-Bus Signal terminiert "
Reflections at line branches can be minimized by keeping the branches as short as possible. By
terminating lines at either end, the best possible combination of transfer rate and bus line length can be
achieved.
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DC-voltage measurement with high-speed CAN-Bus

A good multimeter can usually measure the recessive CAN-Bus level, measured to ground.

The two CAN-Bus levels are approximately equal.

For the CAN-Bus levels CAN-H and CAN-L, each measured to ground, the following approximations apply:

for CAN-H recessive approx. 2.4 V,
for CAN-L recessive approx. 2.6 V.

DC-voltage measurement with low-speed CAN-Bus

CAN- CAN-
2 4V Device Device
4
]
OFF  V(AC) —
CAN H A
300 mvV
Q CAN- CAN-
Device Device
S+
CAN L
ADC)
AAC) CAN GND T U |
A mA COM VIQ | _L
O0 Q& I
\_ ________________________ 1
~———

In contrast to high-speed bus coupling, the low speed bus coupling can also be run in single-wire mode.
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o Notes

Practical notes on measuring

e The DC-voltages apply with an operating voltage of 12 V.

e These voltages are guideline values and can deviate by a few multiples of 100 mV.

e No additional measurement instruments such as an oscilloscope, etc. may be used at the same

time.

1. Possibility — the CAN-Bus is working correctly

Bus CAN_H CAN_L CAN_L - GND CAN_H - GND CAN_L-CAN_H
Active OK OK 3.3V 1.8V 1.5V
Sleep-mode OK OK 49V 0.1V 48V
2. Possibility - CAN_H or CAN_L not connected properly
Bus CAN_H CAN_L CAN_L - GND CAN_H - GND CAN_L-CAN_H
Active not connected OK 4.8V 1.7V 3.1V
Sleep-mode not connected OK 49V 0.1V 48V
Active OK not connected 33V 0.2V 3.1V
Sleep-mode OK not connected 49V 0.1V 48V
3. Possibility — short circuit between CAN_H or CAN_L and GND
Bus CAN_H CAN_L CAN_L - GND CAN_H - GND CAN_L-CAN_H
Active at GND OK 48V 0.1V 48V
Sleep-mode at GND OK 49V oV 49V
Active OK at GND 0.01V 0.2V -0.2V
Sleep-mode OK at GND oV 0.1V -0.1V
4. Possibility — short circuit between CAN_H or CAN_L and SUPPLY
Bus CAN_H CAN_L CAN_L - GND CAN_H - GND CAN_L-CAN_H
Active at SUPPLY OK 48V 12V -7.2V
Sleep-mode at SUPPLY OK 5.4V 12V -6.6V
Active OK at SUPPLY 12V 0.2V 11.8V
Sleep-mode OK at SUPPLY 12V 0.1V 119V
5. Possibility - CAN_H and CAN_L are connected
Bus CAN_H CAN_L CAN_L - GND CAN_H - GND CAN_L-CAN_H
Active at CAN_L at CAN_H 29V 29V oV
Sleep-mode at CAN_L at CAN_H 2.5V 25V oV
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2.8.11 Cabling of u-CANSAS

In conjunction with a imc BUSDAQ unit able to supply the power for the connected imc g—CANSAS@
units, a variety of system configurations are possible. When selecting a configuration, be sure to also
select appropriate cable terminations.

2.8.11.1 Power from external power supply unit

Configuration 1a with unterminated, single-channel imc CANSAS

Termination located inside of the cable

busDAQ/2-ET
u-Cansas not terminated .

: ) I, [ - Ny
! b T y | = 5
£y @ 3 | o

N | > .
— * CAN/U-CABLE-MODT(-HT), 1160023 | i S,
<> CANI-Termi, 1160020 ¥ 1 \ 3 @ AR CAN/-CABLE-2, 1160016
CAN/u-xx1-AS CAN/u-HUB4-AS
9...36V DC
power supply

H-CANSAS terminated inside of the connection cable, power supplied via external power unit

Configuration 1b with internally terminated, single-channel imc p-CANSAS

busDAQ/2-ET
u-Cansas terminated

" CAN/u-CABLE-MOD(-HT) , 1160017 ai il e,

_ -
<f§ ' _sun e |

CAN/u-Termi, 1160020 © &t 1 @iiie 4 CAN/u-CABLE-2, 1160016
CAN/uU-xx1-AS-T CAN/u-HUB4-AS 9...36V DC
power supply

u-CANSAS terminated internally. Supply via external power supply unit
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Configuration 2: two four-channel imc pu-CANSAS units connected to the imc BUSDAQ

Termination provided by Termi-connectors, and internally at the imc BUSDAQ
busDAQ/2-ET

CAN/u-xx4-AS CAN/u-xx4-AS
® = g @ ; e

*
] = E
Ty by !
\g o o
\REE, L)

CAN/p-CABLE-2, 1160016

© @ ©] e
CAN/u-Termi, 1160020 CAN/u-CABLE-MOD(-HT), 1160017

9...36V DC
power supply
Termination at the last 4-channel p-CANSAS unit. Power supply from the power supply unit
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busDAQ/2-ET

Configuration 3: 4-channel imc pu-CANSAS unit via HUB
Termination provided via Termi connector and internally at the imc BUSDAQ

CAN/u-CABLE-2, 1160016

“‘@‘ >
9...36V DC
power supply

@.5

N ‘u’.,,‘_. % L

CAN/u-CABLE-MOD(-HT), 116001 7. ’
CAN/p-HUB4-AS

ENE)

CAN/p-Termi, 1160020
CAN/p-xx4-AS
Termination at the last 4-channel p-CANSAS unit. Power supplied from the power supply unit
Computer CAN-bus interface or

Configuration 4: Integrating a imc p-CANSAS in a standard CAN-Bus system
imcDevice (CRPL, busDAQ etc.)

CAN/Termi, 1050028 or CAN/Reset, 1050025

A
@°T5850 ) 2,
PR o ’
O TN CAN/p-Cable-config, 1160029 g
o 2o ® )
9...36V DC
power supply

CAN/p-xx1-AS(-T)

CAN/u-xx4-AS
Termination with Y-cable and pu-CANSAS. Supply via power supply unit

imc CANSAS - Users Manual, Version 3 - 2019-01-31
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2.8.11.2 Power supply from BUSDAQ unit

Configuration 5: imc p-CANSAS via HUB. Termination inside of the cable

p-Cansas not terminated

<

'R = ] 4 oA 9 ke
{ ) CAN/p-CABLE-MODT(-HT), 1160023 |
\\)/i ot LN 3 LEINCT { e @ ':“»'. 3 @ B =3
' 5 o, |CAN/-CABLE-1(HT), 1160015 ‘
CAN/p-Termi, 1160020 » & A8 eld) DA R
CAN/p-xx1-AS CAN/u-HUB4-AS busDAQ/2-ET or
CANSAS
H-CANSAS terminatedinside of the cable. BUSDAQ supplies u-CANSAS and HUB
Configuration 6: imc u-CANSAS via HUB. Termination inside of the cable
u-Cansas terminated
N "= M 4 beidle 6§
— * CAN/U-CABLE-MOD(-HT), 1160017 ° |
' ' " IL L | CAN/-CABLE-1(HT), 1160015 - -
CAN/p-Termi, 1160020 P e "‘ 8 e :'-':"»__ 1 - 7{\},| f
CAN/u-xx1-AS-T CAN/u-HUB4-AS busDAQ/2-ET or
CANSAS

U-CANSAS are terminated internally. BUSDAQ supplies p-CANSAS and CANSAS

Configuration 7: imc p-CANSAS and imc CANSAS. Termination inside of the imc BUSDAQ unit and at the
imc CANSAS

| CANSAS

< u-Cansas not terminated _—

CAN/u-xx1-AS I/ \ ]

busDAQ/2-ET or CANSAS
u-CANSAS units are not termated. BUSDAQ supplies p-CANSAS and CANSAS with power
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3 Operation
3.1 Calling the program

Once the imc CANSAS application has been ime Components b I

successfully installed, it can be called from & CANSAS

the Windows Start menu. T Cansas Manual

You can use the Start menu's 'Run'-command to start the application. To do this, find the file imc
CANSAS.exe.

imc CANSAS enters various settings into the Windows System Registry. In the English program version,
the main key is designated

HKEY CURRENT USER\SOFTWARE\imc Measurement and Control\Default\imc CANSAS
If you wish to work with personally customized settings, then call the file imimc CANSAS.exe using the
calling parameter /cMySettings. In this case, the main key is designated

HKEY CURRENT USER\SOFTWARE\imc Measurement and Control\MySettings\imc
CANSAS

Create a shortcut to imimc CANSAS.exe. In the menu for setting shortcut properties, supplement the call
command by appending the parameter /c(name).

Calling imc CANSAS from imc DEVICES

As of Version 1.4R5, the imc CANSAS software can operate not only as an independent program, but also
some of its elements are integrated with the imc DEVICES software. This is supported by imc DEVICES as
of Version 2.6.

However, certain functions and menu items aren't available for calling from imc DEVICES. For example,
the imc CANSAS configuration is not administered as an MDB-database, since it is saved along with the
experiment under imc DEVICES. XML-export/import is possible. Access to the imc CANSAS hardware is
provided via the imc DEVICES hardware's CAN-Bus. This communicates via Ethernet, so that all interfaces
incl. imc-USB as well as the Interface-Dialog are blocked.

3.1.1 Language setting - imcLanguageSelector

“2 The software is provided with different languages, which can be selected with the program
ImcLanguageSelector.

Thus installing several language versions of the software is not necessary. As default the language of the
operation system will be used. In case of the imc product is not provided with the language of the
WINDOWS version, English will be used.

The ImcLanguageSelector is located at C:\Program files\Imc\Shared.

-"ﬂ' imc Language selector 5[ f" imc Language seléctor x|

Flease select the desired language For imc applications. Please select the desired language For imc applications.

|Def
i
English

German

French

Japanese
Zhinese (Taiwan)
Zhinese (PRC)

Please noke, that the setting above may nok be
realizable by every imc application.

QK Zancel | Gl |
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3.2 The user interface
3.2.1 Introduction

Upon starting, a welcoming screen pattern, which displays statements about the program version,
appears.

The contents of the most recent module database are read in and the application window is set up in the
manner shown below:

=101 %]

1#5"3 Edit  View Module Extras Help

2 el (1 ] 3 | it X [EE o nlv S ~
Grouped by messages Input channel universal bridge amplifier: Kanalds
[ imcan.mdb
.,g DCES_799456 InpLits |Bridge circuitl Scalingl Meszage Mappingl Eircuitl Infa I

i, {:} Universal bridge amplifier

3 _*EI@ CAN-Bus interface

-4 Botschafti01 E[H:hl‘ Terminal ||N3..4 +M3 N3 [DSUB-Fin 2 10]
----- I Kanalol
----- 4, Kanaloz M ame: IKanaIDS
----- dh, Kanalog Camment;
=] Baotschaft1oz
----- 4, Kanalos
----- 4, Kanalog
..... I, kanala? Measurement IBridge: e — j
----- I, Kanalos mide:
=R H Charactenistic i -
4 —m— e -
----- @ LEDI Inputrange: [ 51000 mvAv |
----- @ LED2
_____ @ LED3 Sampling interal: I 100 ms j
..... @ LED4
----- 23 Special Functions
-8 UNIS 573168

5 —hReady 31,03, 2000)[12:40:28)

The application window features the following elements:

Menu bar [1]

Toolbar [2]

Module directory tree [3]
Properties dialog [4]
Status bar [5]
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3.2.1.1 "File"- menu

This menu offers functions for working with the database and for printing.

The menu's commands are as follows:

Command Action
New Creates a new database
Open... Opens an existing database
Save Saves all changes made to the current database
Save as... Saves all settings in a different, user-specified database
Export... Exports module settings in the project database format of the company Vector Informatik

GmbH or in imc's CAN-Assistant format or as an XML-file.

Import... Import module configuration from a XML-file.
Print... Prints out the module settings

Print Preview Displays a preview of the printout on the screen
Print Setup... For selecting a printer and a printer connection
Exit Closes imc CANSAS

3.2.1.2 "Edit"- menu

The menu's commands are as follows:

Command Action
Undo Cancels the effect of the last editing function performed
Cut Removes data from the document into the Clipboard
Copy Copies data into the Clipboard from the document. Copies a module configuration, if a

module is selected.

Paste Inserts data into the document from the Clipboard

New Message Adds a new message to the module configuration

New Virtual channel Adds a new virtual channel to the module configuration

Rename Renames a module, message or channel

Delete Deletes a module, a CAN-message or a virtual channel

Start imc-sensors Starts imc - sensors database

Paste sensor... Paste selected sensor from imc — sensor into selected channels, to set parameters.
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3.2.1.3 "View"- menu

The menu's commands are as follows:

Command Action

Toolbar Toggles toolbar ON/OFF
Status bar Toggles status bar ON/OFF
Split Splits the active window into two segments
Adjust Adjusts the window size to make all entries on the right side visible
Grouped by

messages Groups the entries in the tree by message

channels Groups the entries in the tree by channel

Expand modules

Expand all branches of selected modules

Expand all branches

Expand all branches of all modules, without regard of selection

Collapse all branches

Collapse all branches of all modules

3.2.1.4 "Module"- menu

The menu's commands are as follows:

Command

Action

Integrating-Assistant...

Integrates one or more imc CANSAS modules into the database

Find selections...

Finds selected CAN-Bus-connected imc CANSAS modules

Find me...

Let the selected module red blinking for 5s

Check configuration...

Verifies the configuration

Configure...

Configures imc CANSAS modules

Configure + Shift

Configures imc CANSAS modules even if configuration has not been changed.

Measure

Conducts a measurement using the imc CANSAS modules

Sensors:

Prepare plug-in

Read identifying data

Set the module to default values. Afterwards sensors can be connected.
Read the information from the EPROMS connected to the sensors.
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3.2.1.5 "Extra"- menu

The menu’s commands are as follows:

Command Action

Interface...

Adjusting the PC / CAN-Bus interface

Options...

Dialog to set global options

3.2.1.6 "?"- menu (Help)

The menu's commands are as follows:

Command Action

About imc CANSAS... Shows the application version number

3.2.1.7 Control Menu

The Control menu is located on the title bar and comprises the following commands:

Command Action

Restore Restores the size and position of a window to its state before the command Maximize or Minimize
was implemented.

Move Once the arrow pointer appears, the window position can be shifted by using the arrow buttons.
Note: the command is not available if the window is already in Maximize-mode.

Size Once the arrow pointer appears, the window size can be altered by using the arrow buttons.
Note: the command is not available if the window is already in Maximize-mode.

Minimize Reduces the active window to an icon.

Maximize Makes the active window fill the screen.

Close Closes the window.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



50 Operation

3.2.2 Toolbar

The toolbar extends horizontally near the top of the window, below the title bar. It offers quick access to
many imc CANSAS tools via a mouse-click. If the mouse cursor is held for a short while over a screen
button, a brief help text will appear as a 'tool tip'.

To toggle the toolbar on and off, you can use the item 'Toolbar' in the 'view'-menu, or (ALT, A, S).

Button Action

Creates a new database.

Opens an existing database. The 'Open database' dialog appears, which allows you to select the desired
file for opening.

Saves all changes to the database.

Prints out the module settings.

Removes the highlighted data to the Clipboard.

Copies the highlighted data to the Clipboard.

Inserts the contents of the Clipboard to the designated position

Adds a new virtual channel to the module

Adds a new CAN-message to the module

Deletes a module, a CAN-message or a virtual channel

Checks the current configuration for errors

Integrates an additional imc CANSAS module into system

Configures the imc CANSAS module

Takes a measurement using the imc CANSAS modules

Finds all imc CANSAS modules connected to the CAN-Bus

Groups the entries in the tree by message

Groups the entries in the tree by channel

Adjusts the window size to make all entries on the right side visible

Shows the application version number

(=) | ]| ) | =) (2| ] T 0 e 2 o Y D | (| (2
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3.2.3 The Module Tree

The Module Tree represents the contents of the currently open database in a tree structure. The
structure's branching serves to indicate the group membership relationships among the entries. Entries
located on the same level are of equal rank. All entries of a particular type (e.g. input channels) are
denoted by the same pictogram symbol.

The topmost entry (root) represents the module database. In this, multiple imc CANSAS modules are
stored. Once the database icon is opened, the modules are displayed on the first hierarchy level. Opening
a imc CANSAS module's symbol shows its 3 important components: CAN-Bus interface, input or output
stage and the group of virtual channels. All previously defined CAN-Bus messages are located under the
CAN-Bus Interface branch. Above this branch is the branch representing the input or output type, which
depends on which module is involved. The branches of the individual channels appear under the CAN-Bus
message branches. The Virtual Channels branch comprises all defined virtual channels and special
channels such as LED’s which shine in response to particular processing results. This manner of
structuring the tree representation takes into account the logical relationships within the module, and
this representational option is selected as the item Grouped by channel in the View menu.

A second manner of representation is called Grouped by Message. It gives more weight to the CAN-Bus
and its messages. Up until the second hierarchy level, the appearance of the two different tree structures
is the same. Once the imc CANSAS module's icon is opened, the entry for the input/output type and the
CAN-Bus-Interface branch appear. The message definitions can be seen under the CAN-Bus-Interface
branch. Opening the message's icons reveals which channel or virtual channels are associated with which
message. Parallel to the message branch, there is a branch called Without CAN-Bus Message. This branch
comprises all channels which were not assigned to a message and whose signals are thus are not
transmitted. Select menu item View/Grouped by Message to implement this representational option.

Each entry on a tree has properties such as Name, Sampling Rate, etc. These are displayed in the
segment on the right.

If multiple tree entries having the same properties are simultaneously selected, then the properties are
reflected in the Properties dialog. If entries of different types are simultaneously selected, then the
Properties dialog will indicate that stating the properties isn't possible.

The Module Tree has the following types of entries:

Symbol Entry type Properties
Module database name, size, number of module entries
=7 imc CANSAS module name, serial number, firmware version, hardware
= imc CANSAS module which has supplied version
information
& CAN-Bus-Interface Baud rate, message-identifier
= Differential amplifier inputs for a imc CANSAS- | type, time offset correction
C12 or imc CANSAS-ISO 8 module
{\} Input stage of a imc CANSAS-BRIDGE2 module | Button functions, duration of shunt calibration and
(bridge amplifier) of bridge balance
db Input stage of a imc CANSAS-INC4 module Switching threshold, hysteresis, low-pass filter
] Input stage of a imc CANSAS-DI16] module Input voltage range, sampling time
Output stage of a imc CANSAS-DO16R module | Output configuration
|$ Output stage of a imc CANSAS-DO8R module
13 Output stage of a imc CANSAS-DAC8 module
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Symbol Entry type Properties
@i Virtual channels none
A CAN-message name, identifier, message length
=4 Without CAN-message none
dh Input channel name, input configuration, input range, sampling
rate, scaling, message mapping
o] Digital input (bit) of a DI16l module name, comment
Digital input port of a DI16] module name, comment
ke Digital output (bit) of a DO8R module name, comment, functionality, message mapping
fAa Analog output of a DAC8 module name, comment, functionality, message mapping
I:[I]]J; Virtual channel name, function, units, message mapping
5] Virtual special channel ( LED) name, function
i\, Hint or error message none
k] Special functions (synchronisation, heartbeat)
3.2.4 Properties Display
[nput channel: Channeldl L § Properties dialog
Inipats i Scalingi Mezzage mapping! title bar
m Teminal  [COM 1 +N1 N1
M ame iEhanneID'I Filecard tabs for
paging through dialog
Comment
E:;r;nectnr ]‘-.-’u:ultage rmeazurement CAMADSUB-U 4:v:;—— Text box and
eh = combo box for
u:u:rreal:tensnc o __:] making settings
Input range l o oy j
Sampling time i 100 s :J

Properties dialog for an input channel

In the right-hand segment of the application window, the properties of the currently selected Module
Tree entry are displayed. Depending on the type the entry belongs to, the properties may appear on up
to three 'index cards'. Paging through the cards is accomplished by clicking on the card tabs.

If multiple Module Tree entries are simultaneously selected, the Properties display will attempt to reflect
their common properties. This will only work if the entries are of the same type, otherwise the Properties

display will indicate that it's not possible.

There is a header at the top of the Properties display in which the entry type and the names of the

entries are stated.
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The Properties display has various dialog boxes and combo boxes as well as text boxes. The properties of
the imc CANSAS modules or input channels can be altered by making selections or entries. The
alterations are applied as soon as the card is turned on or the current selection in the tree is changed, or
prior to the execution of a menu command.

If the mouse cursor is held for a short while over a text or combo box, a 'tool tip' as a brief help text will
appear.

If multiple Module Tree entries having the same type are concurrently selected, then "???" will appear in
the relevant Properties dialog boxes. This means that this property of the various entries does not have a
common value. If the input box is even disabled, this means that the property cannot be common to all
the entries; an example is a channel's name.

Combo boxes appear empty if the properties differ.

The size of the Properties dialog is automatically adapted when the size of the main window is changed.
But it can occur that the Properties dialog cannot fit completely into the window if the window becomes
very small. Use the menu command 'View/ Adjust’ to optimize the window size.

3.2.4.1 Module database

The display of the Module Database is accessed from the Module Database branch of the Module Tree,
the first branch on the tree.

This virtual filecard shows a readout of some of the currently open Module Database's properties,
including the complete filename, file size, and number of imc CANSAS modules stored.

CAMSAS module database In the middle portion, the
database version and module
General | types supported by imc
CANSAS are indicated.
. The databaze contains records of all CAMSAS modules’ The lower portion of the card
‘l configurations shows the date of creation,
M arne: C:MMCACanzazspeter. mdb the date last modified and
Databaze size: 233472 Bytes last accessed.
Mo. of registered CANSAS modules: g If the application was unable
to open any module
Yergian: 1.2.0 database, the statement
Supported CaN5A5-C12 il "unknown" appears next to
CAMSAS modules: &HEEEEFE:EGEE the Database-symbol in the
CAMSAS-MC4 = Tree. The readout on the
properties display is then
Created: 124712001 12:47:45 empty.
M odified: 124712001 13:33:44

Module Database Properties dialog
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3.2.4.2 CANSAS Module

The imc CANSAS module's properties depend on the module type. The following is a description of the
properties common to all imc CANSAS modules.

3.2.4.2.1 General

izeneral |'-.-'er5i|:|n I Slat Infa I Sensars I

Type: AMNSAS-TNCY
Incremental encoders

Input channels 4

Serial number; FDDE?EQUU

Mame: | M4 575900

Cornrnenk:

’Vlu:udule is connected

Matching configuration

Last Calibration: |4|.'a|f2|:||:|5

calibrated by the imc Customer Support!

@ Re-calibration is already overdue. The module should be

CANSAS Module Properties dialog, Page 1

In addition to the imc CANSAS module type, the number of input channels is indicated. In the case of a
imc CANSAS-INC4 module, there are 4 input channels.

The serial number is assigned when the imc CANSAS module is manufactured, and it is unique. It is the
main criterion for ordering the modules in the module database. The serial number cannot be changed. It
is automatically inquired and entered into the database when the module is introduced into the system.

The name can be specified arbitrarily. It is a means of identifying the module. There are only these
limitations on the possibilities for the name:

e there must be a name,
e the name may not contain certain characters. All alphanumeric characters and the characters _ ~
are allowed. The first character may not be a digit,
e the name must be unique within the database,
e the name may contain no more than 64 characters.
¢ Incorrect names are displayed in the status bar.
As soon as the cursor is moved off of the input box, the name is updated in the Module Tree.
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The Comment box is provided for the purpose of making notes about the module.
Furthermore the following status information is displays:

e The box 'Connection' shows whether a connection to the imc CANSAS module has been made
(Integrate, Configuration, Measurement, Find).

e Information, if the software settings are matching to the module configuration

e Status of calibration

3.2.4.2.2 Version

Indication of firmware version, module version and
production release

Module ||:|2.45.|:|1

Firrware version:

File ||:|2.45.|:|1

Firrmmare wersion:

Hardware version: |I:|2.I:|I:| { pdibb = 8; pd2ana = 7; pd3sup = 32; fpga = 0007 Hex; Fpga2 =05 )

Housing tvpe: Standard, short Form; half-shell 100 mm

Front panel Standard

(plug Evpel:

Backplane Standard

(plug Evpel:

Supply Mone

vaolkage:

CANSAS Module Properties dialog, Page 2
The second index card contains information about the firmware and hardware versions.

The module firmware version is the version currently being implemented by the imc CANSAS module. It
can only be indicated once a connection to the module has been established.

When the software is installed, a subdirectory named \FIRMWARE is created. The various firmware files
are copied to this folder. There are different firmware files to reflect the varying module types and
versions. When this page is displayed, the version number is read from the firmware file and indicated
under File firmware version.

The hardware-version can only be indicated after a connection has been established.
About the version number

The version number consists of a more-significant-digit part and a less-significant-digit part. For the
system to work, the higher-value part of the hardware version number must agree with that of the
firmware version. The firmware can only be updated if the lower-value part of the version number is
different.
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3.2.4.2.3 Slotinfo

Display of slot identification. For further information see Racks slot identification [109],

Eenerall Wersion  Slot Info I Sensu:ursl

Sensor status Sensor charactenstic values uzed at last setting, pozsible

i - not up-to-date
\J) nfo | ™ |

E Aszembly
Inztallation location
Harizontal pozition
YWertical position

B Intemnal adminigtration
EProm Forrnat
EProm Fill Levvel [Butes)
EProm ROM-ID
EProm Yersion

Rack

]

35

Z33EBM E0OOO00Y 4
1

Slot information

3.2.4.2.4 Sensors

Exchanging sensor information between the sensor-EPROM and sensor database. Further information

see herel 240,
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3.2.4.3 CAN-Bus Interface
General bus connection settings are made in the dialog on this virtual index card.

Once switched on, a imc CANSAS-module sends messages according to its configuration and to the Baud
rate set for it. It also receives messages having the correct identifier for configuration messages (Master-
ID).

Only one PC having imc CANSAS configuration software, and no other CAN-node, should transmit on the

common CAN-Bus with the Master-ID.

If the imc CANSAS-module is started with a reset-plug connected, no messages which contain measured
data are sent. A Baud rate of 125kbit/s is used and messages with the Standard Identifier 2032 are
received.

CaM-Busz interface

General |

=

B aud rate: |125 kbitdz j

[ &l identifiers are Extended |dentifiers [2.08]

Configuration meszage identifiers

| dentifier for module meszage

reception [ Master- D : IEEI32

| dentifier for module mezsage IEDEE
angwering [ Slave- D |

CAN-Bus interface Properties dialog

Baud rate: The Baud rate is the rate at which individual bits are serially transmitted. All CAN-Bus modules
must have the same clock rate. Baud rates from 20kbit/s to 1Mbit/s can be selected from the drop-down
list box. The default setting is 125kbit/s.

All identifiers are Extended identifiers ( 2.0 B ): All a module's identifiers, both those of the configuration
messages and those of the other messages, can be either Standard identifiers (2.0 A Standard) or
Extended identifiers (2.0 B Standard).

Extended identifiers are 29 bits long (ID's of 0 .. 536870912 are permitted), in contrast to a Standard
identifier, which is 11 bits long (ID's of 0 .. 2047 permitted). Extended identifiers can only be used if all
nodes of the common CAN-Bus are 2.0B supported or at least 2.0B passive.

Configuration message identifiers: These identifiers are for configuring the imc CANSAS-modules via the
CAN-Bus and normally can keep their default settings.

It can be useful to change an identifier if Extended identifiers are used, or if modules are to be configured
from multiple PC's linked to a common CAN-Bus. Each PC in a common CAN-Bus system should have a
unique pair of identifiers.
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Expert settings: By this means, the baud rate and other parameters which relate to it can be set by
directly entering register values.

The expert settings are necessary in case of bus overload or interference, or for setting baud rates other
than the selections appearing in the list.

CAM-Bug interface

General I

Baud rate:

@ [ Al identifiers are Extended |dentifiers [2.0E]

Configuration Meszage |dentifiers

Identifier for module mezsage
reception [ MasterID J: |2|:|32

|dentifier far madule meszage |2El33
angwerning [ Slave-D 1;

¥ Expert zeftings [ needed for buzes suffering overload or interference]

Beqister value: ID?UE?S e

bbbb.bbbb. 0000.0eji.111.1222 [ binary ]

b: ERP 7 S
e: SBG 1: TSEGT
[ Sl & TSEGZ

The Register value must be entered as a six-digit hexadecimal number. The first two digits correspond to
the bottom 8 bits of "Bit Configuration Register 2" of TMS320F243*. The other four digits correspond to
"Bit Configuration Register 1".

The Baud rate is calculated as:
20MHz/((BRP+1)*(TSEG1+1+TSEG2+1+1))
No Baud rates can be set which could not be set together with 16 M Hz.

BRP | 7 [”Baud Rate Prescaler”

SBG | 0 |”Synchronization on Both Edges”

Should normally be zero: synchronizing to the falling, dominant edge, else to both edges.

SIW | 2 |”Synchronization Jump Width”

Synchronization jump width: 0-3 = 1-4 time quanta

SAM | 0 [”"SAMple point setting”

0: one sampling value; 1: three sampling values

TSEG1| 14 |”"Time segment 1”

TSEG2| 3 |”"Time segment 2”
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3.2.4.4 CAN-Bus message

The dialog on this index card is used to define the properties of a CAN-Bus message.

CAM-Buz messages: Meszagell

General |
Mame: IMessagem

E Comrment;
Mezzage identifier: 100
teszzage length: e

YWhen in Grouped by meszage’ view, channels can be azzigned to the
mezzage via Dragilrop.

CAN-Bus message Properties dialog

Name: A unique name by which to differentiate among various messages. As the default, the system
suggests _i as the name of a new message, where i stands for the next number not yet used. There are
only these limitations to the possibilities for the name:

e there must be a name,
e the name may not contain certain characters. All alphanumeric characters and the characters _ ~
are allowed. The first character may not be a digit,
e the name must be unique within the imc CANSAS module,
e the name may contain no more than 64 characters.
Comment: An accompanying text about the message; could be used to explain in detail the message
name, or for any other notes.

Message identifier: The identifier gives an unequivocal statement of the source and interpretation of
data. No two messages of a single module may have the same identifier. The identifier thus determines
the priority of sending a message; equal priorities are not allowed. If two messages are simultaneously
slated to transmit, the message with the lower-number identifier is sent first. Two messages from
different imc CANSAS-modules may take the same identifier as long as the modules are not connected to
the same CAN-Bus. Values which an identifier may take are: 0.. 2047 (Standard-format), 0.. 536870912
(Extended-format).

The identifier can also be defined in hexadecimal format. Append either "h" or "H" to the hexadecimal
number, or prefix it with "0Ox" (e.g. 2ACH, e4h or OxAC, Oxe4).

Message length: Number of bytes in a message; 1 to 8 bytes are possible. The message length is
determined by the channels assigned to it. Only complete bytes can be sent in a message, therefore it is
possible that not all bits in a transmitted byte actually contain information from a channel.
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3.2.4.5 Input/Output stage

This dialog shows the common properties of the input or output channels. The settings and information
this filecard presents depends on the type of module involved.

Amplifier

General |

T Type: CANSASIS08
2 * 4 izolated amplifiers for termperature and voltage
measurements

[ Time offzet comectior

CANSAS 1S08 Differential amplifier Properties dialog

The dialog elements for each module type are explained in Chapter 4. Here we refer to the C12 module
type as an example.

In the case of a imc CANSAS C12 module, the presence of 12 input channels is indicated. These are
organized into two groups of 6, and the six-packs are configured en bloc. All the inputs are DC coupled,
non-isolated differential channels.

The imc CANSAS C12 module implements time offset correction for the input channels. The check box
shown on this dialog lets you activate this option.

imc CANSAS C12 Module has two multiplexers for the input channels. This hardware only permits
sequential sampling of the input channels, which means that the channels' data have a time discrepancy.
This offset is corrected by the software, so that the measured waveforms are practically synchronized.
Independently of how many input channels are active, the 12th channel is the control for the offset
correction. Interpolation is used to determine the signal value a channel had when the 12th channel's
value was recorded.

o Notes

e The time offset correction should only be used if the signals are sufficiently band-limited to apply the
Sampling Theorem. Otherwise, significant errors can result due to aliasing effects.

e The imc CANSAS hardware allows only sequential sampling of the data acquisition channels (only one
multiplexer is provided). Thus, the channels' sampling times are mutually offset, although they all
take the same starting time. This offset is compensated for by the software if the option "Time offset
correction" is active. Without correction, the time offset is in any case less than the sampling rate set.

e When a rectangular signal is sampled, the FIR-filter causes the signal to appear overshot. You can
check whether the effect is real by switching off the time offset correction.
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& Fomp_out_03 _ (O] =]

Opt. <> Male ¥
W

1 I I I
2663 2953 3243 F33.3

M=

With time offset correction

3.2.4.6 Input channel

& Fomp_out_03 _ (O] =]

Opt. <> Male ¥
W

2663 2953 3243 F33.3

Without time offset correction

This dialog serves to indicate and to alter the properties of an input channel. The dialog's structure is
determined by the type of imc CANSAS module involved. The following is the dialog for a imc CANSAS

C12 module input channel, for illustration purposes:

The property controls are arranged on three index cards.

|nput channel Channeld

[Mputs I Scalingl Meszage Mappingl

[” Terminal: |I:EIN THMT M1

Mame: IEhanneID'I

Caomment;

Connector

bype: I Yoltage measurement

CaM/DSUE-U

Characteristic

L I linear

Iryput | 22N

Samping | 1000 ms
interval:

KN YK S K

CANSAS C12 Input Channel Properties dialog, Page 1

The first page is for defining generalities as the name and comments. The connected device, input range

and sampling rate can also be set here.

This discussion will only address the general properties. The module-specific settings are described in the

chapter on the Analog-page settings.

The setting Terminal indicates which of the two screw terminals the channel inputs are wired at the plug-

internal screw terminals.

The Name can be specified arbitrarily. It is a means of identifying the channel. There are only these

limitations on the possibilities for the name:

e there must always be a name.

e the name may not contain the following characters: \ /: * ? " <> |. A name may not start with dot.

e the name must be unique within the database,
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e the name may contain no more than 64 characters.
Incorrect names are displayed in the status bar.

When the cursor is moved away from the input box, the name is updated in the Module Tree.
When multiple channels are selected it's not possible to assign a name.

The box Comments is for notes pertaining to the channel.

The second page is for setting a custom scaling factor and offset.

In the upper combo box the measurement unit can be set. A unit can be selected from the list or
personally entered. Defining the scaling factor is accomplished using a two-point specification:

Y2-v1
X2 -X1

Custom Offset =Y1 - Custom scaling factor * X1

Custom scaling factor =

These scaling quantities are then taken account of in the input range indicator on the 1st index card.

Errors will result if X1 and X2 are equal. The faulty entry will be presented in the status bar.

Input channel: Channel0l

Inputs ~ Secaling | Mezzage mapping I

ﬁ- Uni [ =]
— Scaling
o =)

Fhwzical quantiby | npLt guantity
[Mr, ... ] [V 4]
Y1: |n W H1: |D W
Y2 |1 W H2: |1 v

CANSAS C12 Input Channel Properties dialog, Page 2

When temperature measurements are involved, all the controls on this page are disabled. The scaling

factor is automatically 1 and the offset is 0. On the third index card, information about the placing of the

channel data within the CAN-message is displayed.
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Input channel: Channel1

Q [ ata type: Signed integer

Byte order: [ntel [ least zignificant byte first, litle-endian |
Position in meszzage:; Start byte: O start bit; 0, length: 16 bits

Scaling: Factor: 8.47736e-005 %
Offzet; 0%

CANSAS C12 input channel Properties dialog, Page 3
The message mapping comprises all information needed for a message receiver to read the channel
signal.

Data type: Signed integers can be generated. Unsigned integers and digital bits can be generated only by
the module types PWMS8, DAC8, DO16, DO16R and DOS8R.

Byte order: Choices: Intel-format or Motorola-format. In Intel-format, the bits of a number are arranged
in order of increasing numerical significance. One a Byte is filled, the notation for the number is
continued in the next higher byte (beginning at Bit 0) until the full measure is reached. The starting bit in
Intel-format is the number's Least Significant Bit.

In Motorola-format, the starting bit is the number's MSB. From the starting bit, the bits of a number are
arranged in order of decreasing numerical significance. Once a byte is filled, the notation for the number
is continued in the next higher byte (beginning at Bit 7) until the full measure is reached. This is then the
number's LSB.

The bit order of each format is illustrated by the example below (Start byte: 5, Start bit: 3, number of
bits: 18):

Intel-Format: The byte containing the LSB comes first.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Byte5 |[X X X X LSB
Byte6 | X X X X X X X X
Byte 7 MSB X X X X

Motorola-Format: The byte containing themsB comes first.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Byte 5 MSB X X X
Byte 6 X X X X X X X X
Byte 7 X X X X X LSB

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



64 Operation

Position in message

The message's position depends on the channel's position and on the bit counts of the channels
positioned further in front.

Starting byte: In which byte belonging to the message does the number begin? Byte 0 is the first
transmitted byte of the CAN-message. In an 8 byte message, then, the bytes 0...7 are available.

Start bit: At which bit in the Starting-byte does the number begin?

No. of bits: Number of bits for the channel. The number is determined by the channel's data type.
For signed and unsigned integers the number is 16 bits.

For floating point numbers it's 32.

For a digital bit, 1.

The bits proceed from the starting bit to the higher-index bytes.

Scaling

The message receiver must factor this value into the channel's signal values in order to obtain the input
range set.

ScaledValue = UnscaledValue * Factor + Offset
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3.2.4.6.1 Third output module dialog

The structure of the third card is different for data-outputting imc CANSAS modules such as DACS8 or
RDOS8R, and depends on whether or not the channel is assigned to a message.

If the channel isn't assigned to any message, the card is empty except for a notice.

If the channel is assigned to a message, the third card contains controls for letting the user define how
the channel's values are to be interpreted from the message.

Analog output channel: DACDE

Dutputsl Function = Meszage Mapping I

D ata type: Sigred integer
E‘ . .

Murnber af bitz: 16 » | Byte order: IIntel VI
Skart byte: ||:| vI Start bit: ||:| vI

b aximurm walue rezults in: |1 0 i
kinirum walue results in: I"I 0 )
Power-up value: IU )

Properties dialog for a CANSAS DAC8 output channel, page 3

Data type: Signed or unsigned integers or digital bits can be read in.
Number of bits: Number of consecutive bits extracted from the message.
Byte order: Intel-Format or Motorola-Format.

Start byte: In which of the message's Bytes does the number begin? Byte 0 is the first Byte transferred in
the CAN-message. Therefore, in an 8-Byte message, 0...7 are available.

Start bit: At which bit in the start Byte does the number begin? Bits 0..7 are possible. Bit 0 is the LSB
(least significant bit), Bit 7 themsB.

Maximum value results in: The maximum binary number which can be extracted from the message is to
be equated to this number.

Minimum value results in: The minimum binary number which can be extracted from the message is to
be equated to this number.

Power-up value: This value is used until the first message arrives. It must be consistent with the above
specifications for the minimum and maximum values.
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3.2.4.7 Virtual channels

This dialog is a summary of all virtual channels. It will only appear if the Module Tree is grouped by
channels. Its informational content is the number of defined virtual channels.

Wirtual channels

—. :
Wirtual channels

All wirtual channels are indicated under this heading.

The module iz equipped with:
: : Number of defined virtual channels
1 defined channels for the proceszing of measured data.ﬂ

Virtual Channels Properties dialog

3.2.4.8 Virtual channel

This dialog indicates a virtual channel's properties and lets you change them. Use and significance of
virtual channels in imc CANSAS modaules is described in the chapter 'Virtual Channels'| 65,

The properties' controls are located on three index cards.

Yirtual channel: YirtualChannelol

eneral | Funu:tiu:unl hezzage Mappingl

al

Name: I‘-.firtuallihannell:l'l

Comment;

f-unik: IE j

Sampling
irtersal: | 100.0  ms |

Virtual Channel Properties dialog (Page 1)

On the page General, the basic virtual channel parameters can be set. These are the channel's name,
comment and y-unit. Additionally, the channel's pulse rate is indicated, which can differ from the
parameter channel's pulse rate due to the data reduction possibilities.

Name: A name unique within the imc CANSAS-module, so that the channels can be distinguished from
each other. Permitted characters include letters, numbers, " " and "~", where the name's 1st character

may not be a number. The maximum name length is 64 characters. The default name for a virtual
channel is "VirtualChanneli", i: number of already present virtual channels + 1.

Comment: An accompanying text about the virtual channel. This text can be a detailed explanation of the
channel's name or may be used for any other purpose. The comment's maximum length is 255
characters.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



The user interface 67

Unit: A drop-down list box full of choices for the unit is presented. An arbitrarily set text, having up to 42
characters, can also be entered as the unit.

Sampling interval: The virtual channel's sampling rate, which results from the sampling rates of the
channel-function's parameter channels, is indicated. In addition to the parameter channels' sampling
rates, data reduction is also given consideration, if applicable.

On the Function page, you can specify how the virtual channel's values are computed. For this purpose, a
function formula is selected and parameterized.

Wirtual channel: YirtualChannel 01

Gereral Function | peszage mappingl

+ Determines whether the 1zt parameter iz lezs than the 2nd.

- The result iz 1, if the 13t parameter iz lezs than the 2nd parameter,
otherwise 0.
If the 2nd parameter iz a single walue, it iz stated in terms of phpzical
Linitz.
Function I@ Lesze j
1zt Parameter: I Channeld j
2nd Parameter: IEI.EI j

Virtual Channel Properties dialog (Page 2)

Function: In the drop-down list, the available functions, ordered by function group, are offered (an
overview of the computational functions is to be found in the chapter 'Virtual Channels'@). A help text
about the function selected is presented.

Function parameters: In the boxes below the function selection box, the function parameters can be set.
A description of the function parameters can be found in the 'Functions Reference'.

The functions usually take one or two channels as their parameters. The channels can be physical
channels or other virtual channels. If two channels are specified as parameters they must have the same
sampling rate.

If the selected function's expression contains numerical constants or is combined in mathematical
operations with parameter channels, it is given in the parameter channel's units. The parameter
channel's scaling must be taken into account for the numerical constant.

The page Message mapping contains information on the data type, the position in the message and the
channel's scaling.
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Yirtual channel: YirtualChannelOl

General | Function | Message mapping ;|

% Data type: Dhigital bit
Rad
Byte order: |ntel [ least zignificant byte first, litle-endian |
Position in mezzage:; Start bute: 8 start bit; 0, length: 1 bitz
Scaling: Factar: 1%
Offzet; 0%

Virtual Channel Properties dialog (Page 3)

3.2.4.9 Special functions
Settings for heartbeat ﬁb, synchronization [ 1201 and if available for CANopen [s7®.

3.2.5 Status bar

Ready 03/15/2000 [15:20:41 |

The Status bar is located at the imc CANSAS window's bottom edge. The menu item 'View/ Status bar'
lets you toggle the Status bar on and off.

When you move through the menu using the arrow buttons, the left side of the status bar contains a
description of the respective menu item's function. Similarly, this area will contain a description of the
workings of toolbar softkeys if you click and hold the mouse over such a softkey. If, having read the

softkey description, you decide not to use the command, move the mouse cursor off of the softkey and
release the mouse button.

If an incorrect input is made, a corresponding error message will appear in the status bar.

The right side of the status bar displays the current time and date.
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3.3 Working with the Module Tree

The modules loaded from a database are displayed in the form of a directory tree. Each entry in the tree
is accompanied by an icon which indicates the entry's type. The individual entries are attached to the
tree by branch-lines. In front of the icons there are little softkeys containing either a plus sign or minus
sign, which serve to let you expand or compact a branch.

¥ Grouped by channels
Nodule Tree title har_/ Imcan. rmdb
[+ CAN_933344
[P CAN_998345
CaM_938346
<" =g CAN-Busz interface
Icon for entry type —] & Message(!

i 4 Messagel?
=) JE= |zolated amplifiers
gl Channelt
.l Channeinz
-l Channeln3
-k, Channelnd
|l Channelds
~dlh, Channell

Hierarchy display
switch

MNode

Module Tree entries
Expanding and compacting entries

Entries which have subordinate entries can be expanded or compacted. The presence of subordinate
entries is indicated by the little boxes with either plus or minus signs. A mouse-click on such a box either

expands the branch concerned or collapses it; double-clicking has the same effect. The following actions
can be initiated from the keyboard:

Key Action
+ (numeric keypad) The selected node is expanded by one branching level
- (numeric keypad) The selected node is collapsed
* (numeric keypad) The selected node is expanded through all branching levels
right arrow The selected node is expanded by one branching level
left arrow The selected node is collapsed

Selecting entries

One or multiple entries in the Module Tree can be selected at the same time. The properties of the
selected entries are indicated in the right segment of the main window.

Clicking the mouse on an entry selects the entry. Clicking over an entry while holding <Shift> selects all
entries in a row from the last selected to the present one.

Clicking over an entry while holding <Ctrl> adds it to the group of selected entries, regardless of its
location in the tree; or if it is already selected, removes it from the group.
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The following actions can be initiated from the keyboard:

Combination of keys

Action

Pos 1

Selects the Database (root) icon.

End

Selects the last entry in the Tree.

Up arrow

Selects the next entry above.

Down arrow

Selects the next entry below.

Right arrow Selects the first of the subordinate entries.

Left arrow The next-higher-level entry is selected or the branch collapsed.

PgUp The topmost visible entry is selected.

PgDown The bottom-most visible entry is selected.

Shift + End Multiple selection: all entries from the last selection to the end of the Tree.
Shift + Pos 1 Multiple selection: all entries from the last selection to the top of the Tree.

Shift + PgUp Multiple selection: all entries from the last selection to the topmost visible entry.

Shift + PgDown

Multiple selection: all entries from the last selection to the bottom-most visible entry.

Shift + Up arrow

Multiple selection: all entries from the last selection to the next entry above.

Shift + Down arrow

Multiple selection: all entries from the last selection to the next entry below.

Ctrl + Up arrow

The focus is directed at the next entry above. The existing selection is retained.

Ctrl + Down arrow

The focus is directed at the next entry below. The existing selection is retained.

Ctrl + <Space>

Toggles the selection on/off in the entry with the focus..

Ctrl + End The focus is shifted to the end of the Tree.
Ctrl + Pos 1 The focus is shifted to the top of the Tree.
Ctrl + PgUp The focus is shifted to the topmost entry in the Tree.

Ctrl + PgDown

The focus is shifted to the bottom-most entry in the Tree.

Changing names

The Tree lets you edit the entry names. The following entry types' names can be edited:

e imc CANSAS module

e CAN message

e input/output channel

e virtual channel

If an already selected entry is clicked over, a small input box appears for
editing the text. The editing process is completed by hitting the <Enter>
key, or by selecting another entry. Thereafter, the new name is checked by
the system and appears in the Properties display.

The editing process can be aborted by hitting <Esc>...

If an entry is in editing-mode, the commands 'Edit/Undo’, 'Edit/Cut’, 'Edit/Copy' and 'Edit/Paste' are
available. In other words, the names can be edited with the help of the Clipboard.

Deleting entries

The following entry types can be deleted from the Module Tree:
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e imc CANSAS module When a imc CANSAS module is deleted, all subordinate entries are also
e CAN message deleted. In order to be deleted an entry must be selected. Multiple
e virtual channel entries can also be selected. When the <Del> key is pressed or the menu

item 'Edit/Delete’ is selected, a prompt for confirmation is posted.
Deletion only takes place if the prompt is answered with 'Yes'.
Arranging input channels and virtual channels within messages

The manner of transmitting measurement values via the CAN-Bus is to be defined by assigning positions
within messages to the various channels' data.

The assigning process is accomplished in the Tree by the Drag & Drop method.

For this purpose, the Module Tree must be in the mode 'Grouped by Message'. Activating this mode is
done using the menu command 'View/Grouped by message'.

The defined CAN-messages are listed under the entry 'CAN-Bus Interface'. Under each CANmessage, the
channels whose signals are transmitted in this message are listed. The position within the message's
Tree-branch indicates its position within the message.

The bottom-most entry, entitled Without CAN-Bus message, comprises all channels not assigned to
messages; these will not be transmitted.

Only channels and virtual channels can be re-arranged.

The following Drag & Drop operations are supported:

Shifting channels from 'Without CAN-Bus message' into a CAN-Bus message

Shifting channels from a CAN-Bus message into 'Without CAN-Bus message'

Shifting channels from a CAN-Bus message into another CAN-Bus message.

Shifting channels from a CAN-Bus message into another position within the same message.

The Drag & Drop operation can only be conducted within the confines of a single module.

Grouped by messages
-8 CAN_995344 =

..g LAN_338345 melected drop
-5 CAM_938346

: —— taraet
= {&= |solated amplifiers &
=g CAM-Bus interface _
@ selection phantom

-4 Meszagell '
| image

M Channeli
Jh, Channe0? -

e —— Cursor syrmbol
b, Ehal '"x_ anmr indicating

unallowed target

=l Messagel2
E dj]i irtualChanne

Drag & Drop in the Module Tree
Procedure
Select the entries to be shifted.

The entries can be moved while the left mouse button is held down.
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A shadow image of all the entries selected for shifting appears. The cursor gives an indication of whether
a dropping destination is permitted. Select the dropping destination. The dragged selections are inserted
into the position following the selected dropping destination. If the left mouse button is released on an
allowed destination, the shifted entries will 'land' there. Otherwise, nothing happens. The Drag & Drop
operation can be aborted by pressing <Esc>.

Obtaining information on the modules

When the mouse pointer is over the entry for a module, a help window appears, in which the module
type and serial number is indicated.

Context menu

Right-clicking in the Module Tree opens a context menu which offers the most commonly used
functions.

By right-clicking on the Tree's title bar, a context menu appears for toggling between Grouped by
channels and Grouped by messages.
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3.4 Menu functions

3.4.1 Files
3.4.1.1 File - New

Purpose: Creates a new module database in imc CANSAS.

Shortcuts

Toolbar:

Keyboard: CTRL+N

Remarks: Use this command to create a new, empty module database. The dialog 'Save new database as'
appears. In this standard Windows dialog you specify the database's name and the directory it belongs
to. The file always takes the extension .mdb.

Once the command Save is activated, the database has been established. The previously open database
is closed and the new database becomes the active one.

o Note

The new database is created by copying a database template. The database template is called
empty01.mbd and should be located in the directory \TEMPLATE.

If there is no database template in \TEMPLATE, you will be prompted to correct the default directory in
the dialog Set directory for data base template. In this dialog, the OK softkey is only accessible once the
template has been located in the directory selected.

3.4.1.2 File - Open...

Purpose: Opening a module database

Shortcuts

Toolbar:

Keyboard: CTRL+O

Remarks: This command lets you open another module database. The standard Windows dialog box
Open Database lets you select an already existing database. Module databases always take the extension
.mdb.

Once a database is opened, the previously open database is closed. The database's contents are read in
and displayed.
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3.4.1.3 File - Save
Purpose: Saves the current settings in the module database

Shortcuts

Toolbar:

Keyboard: CTRL+S

Remarks: This command saves all changes to the database.

Saving is also performed automatically before another database is opened and before closing of the
program. In these cases, the user is prompted for confirmation of saving.

3.4.1.4 File - Save as...
Purpose: Saves all settings to a different module database

Remarks: A special dialog entitled "Save as" appears, which allows the user to enter a name for the
database.

3.4.1.5 File - Import

Purpose: For importing the configurations of imc CANSAS modules which are stored in files in XML-
format.

3.4.1.6 File - Export...

Purpose: For exporting the CAN-configurations of the imc CANSAS modules selected. The CAN-
configuration can be saved either as a CAN-database (*.DBC-files) or as a CAN-Assistant file (*.CBA-file). It
is also possible to save in XML-format.

Remarks: Only the CAN-configurations of the selected imc CANSAS modules are saved in the file format
specified, meaning that only messages and channels assigned to these messages are stored. Channels not
assigned to any message are not affected. Sensor information (e.g. Baud rate, Standard-/Extended-
format) is additionally saved.

With input modules (isolated amplifier-, differential amplifier-, bridge amplifier-, incremental encoder-
and digital input modules), the messages are entered into the CAN-Assistant configuration as Device
receives messages. With output modules (digital relay-, digital output-, analog output modules), the
messages are entered into the CAN-Assistant configuration as Device sends messages.

CBA-files can be loaded and edited using the CAN-Assistant of the imc devices operating software .

DBC-files can be generated and edited using the program CANdb (© Vector Informatik GmbH) from
Vector Informatik GmbH. CANdb is a program for administering the CANalyzer (© Vector Informatik
GmbH) CAN system database. DBC-files supported by the CANdb program versions 3.03 to 3.20 are
generated. These versions of CANdb belong to the CANalyzer versions 2.0a to 3.0.

When saving in the XML-format, the extension .XML is used. The purpose of such XML-files is to transfer
complete configurations (settings) of multiple modules.
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3.4.1.7 File - Print

Purpose: Use this command to have the configuration of either one or all modules printed out.

Shortcuts

Toolbar:

Keyboard: CTRL+P

Remarks: Calling this command does not cause a dialog to appear for selecting a range to print, or
anything of the like. The process of printing begins immediately, but can be aborted via the progress
report dialog which then appears.

Prerequisite: Only a single imc CANSAS module or the entire module database may be selected (selecting
all of the modules one-by-one also works). If only one among multiple modules is selected, an error
message will result.

3.4.1.8 File - Page Preview

Purpose: Use this command to see a preview of the configuration printout as discussed above.

Remarks: Calling this command causes a Page Preview window to be opened on top of the main window.
The Page Preview window displays one page of the configuration printout in accordance with the valid
printing format. The window's own toolbar offers the ability to page forwards and backwards through the
configuration report and to proceed with the printout over a specifiable range of the document and with
a specifiable number of copies. It also lets you increase or decrease the size of the display, export the
configuration report in various formats for other applications, or update the Page Preview with the
database's most recent data. The last option is provided because the main window is still open parallel to
the Page Preview window, and changes to the configuration could therefore be made which render the
Page Preview window's information obsolete.

Prerequisite: Only a single imc CANSAS module or the entire module database may be selected (selecting
all of the modules one-by-one also works). If only one among multiple modules is selected, an error
message will result.

Procedure: Once the Page Preview window is opened, the softkeys arrayed across the top of the window
offer a selection of various commands.
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Scroll forwards and backwards through the report [1]

Call the dialog for printing the report [2]
Call the dialog for updating the configuration report with the newest module database data [3]
Call the dialog for exporting the report [4]

Increase/decrease display size [5]

3.4.1.8.1 The 'Print' dialog
The following options let you influence how the document is printed out:
Printing range: Specify which pages of the document to print out:

o All prints the entire document
e Pages prints a range specified by the controls 'from' and 'to'
Copies: Specifies how many copies of the printing range defined above to print out.

Collate copies prints multiple copies by sequences of report pages, rather than making multiple copies of
each page in separate batches.

3.4.1.8.2 The 'Export’' dialog

The 'Export' dialog can be used to export the configuration report as a file formatted to be read by other
applications. For instance, a report could be exported in the Microsoft Excel format and thus opened in
Excel as a normal spreadsheet.

The Export function supports many common word processing, database and spreadsheet formats as well
as a number of standard data transfer formats.

Format: This combo box lists all formats in which the report can be exported.

Target: This combo box lists all targets available to the report.
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Procedure: In the combo box Format the format in which the report is to be exported is specified. For
instance, select Excel 4.0 (XLS) from the provided list if you wish to convert the report to Microsoft Excel
4.0 format.

Select an export destination in the combo box Destination.
If the report is to be saved in a file, select file.

If the report is to be added to an e-mail document as an attachment, an appropriate mail-program must
be selected. Microsoft Mail (MAPI), Microsoft Exchange Mail (also called MAPI) and Lotus cc:Mail (VIM)
are supported.

If the report is to be saved in a Microsoft Exchange folder, the Exchange folder must be selected from the
list.

If the report is to be sent to a Lotus Notes database, select Lotus Notes database from the list.

If the report is to be exported to another application (for instance, MS Excel or Word), select the
pertinent application.

Then click OK to start the exporting process.

If the report is exported to a diskette file or an application, a number of dialog boxes appear in which
formatting details must be filled in by the user; the particular entries needed depend on the format
specified in the dialog Export. After these details have been supplied, click OK and the dialog Select
export file appears. Using the controls in this dialog, a filename and directory path can be specified for
exporting the report.

Files receive a program-specific extension when they are exported to particular word processing,
spreadsheet or database programs. In contrast, files which are exported in a standard format for data
transfer (*.DIF, Data Interchange Format) are automatically assigned the extension *.TXT. However, the
program in which the data are to be used may expect an extension different from *.TXT. In the pertinent
program's manual you can find the information about which extension to use, and the corresponding
extension can be specified in the dialog element Filename.

To finish, click on Save and the program will export the report to a file in the format specified.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



78 Operation

3.4.1.9 File - Print Setup...
Purpose: Use this command to specify a printer and make printer settings.

Remarks: Calling the command makes the Print Setup dialog appear.

3.4.1.9.1 The 'Print Setup' dialog

The following controls are provided:

Printer: Select the printer to use from the list of installed printers. To install a printer or set the port for a
printer, use the Windows Control Panel.

Orientation: Choose between Portrait and Landscape.
Paper/Size: Select the size of the paper on which the report is to be printed.

Paper/Source: Some printers have multiple bins for feeding different types of paper to the printer. Select
the bin here.

Properties: Calls a dialog offering additional controls for settings particular to your printer.

3.4.1.10 File - Close
Purpose: Ends the imc CANSAS session.
Shortcuts
Keyboard:  ALT+F4

Remarks: Alternatively, you can close the program from the Close-command in the Control menu, or by
simply double-clicking on the Control menu box.

The program will automatically save the latest settings changes to the database without prompting for
confirmation.
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3.4.2 Edit
3.4.2.1 Edit - Undo

Purpose: Reverses the effect of the last command carried out.
Shortcuts
Keyboard: CTRL+Z

Remarks: You can use this item to undo the last editing action performed, wherever this is still possible.
The command only works on the controls of the Properties dialogs and when editing names in the
Module Tree.

3.4.2.2 Edit - Cut

Purpose: Deletes data from an input box and transfers them to the Clipboard.

Shortcuts

Toolbar:

Keyboard: CTRL+X

Remarks: Use this command to remove the currently selected data from the input box to the Clipboard.
The command can't be used if there is no current selection. The command only works on the controls of
the Properties dialogs and when editing names in the Module Tree.

Data removed to the Clipboard by this command replace any data which previously were held in the
Clipboard.

3.4.2.3 Edit - copy

Purpose: Copies data from a dialog box or module settings to the Clipboard

Shortcuts
ER
Toolbar:
Keyboard: CTRL+C

Remarks: Use this command to copy the currently selected data to the Clipboard. The command can't be
used if there is no current selection. The command only works on the controls of the Properties dialogs
and when editing names in the Module Tree.

Data copied to the Clipboard by this command replace any data which previously were held in the
Clipboard.

There is another possibility if the entry for a imc CANSAS module is selected in the Module Tree. In this
case, all the settings for the entire module are copied to the Clipboard. Using the command Edit-Paste,
the settings can then be transferred to another module of the same type
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3.4.2.4 Edit - Paste

Purpose: Inserts Clipboard contents into an input box or settings into a different module.

Shortcuts

Toolbar:

Keyboard: CTRL+V

Remarks: A copy of the Clipboard's contents is inserted at the cursor's location. If the Clipboard is
currently empty the command is not available. The command only works on the controls of the
Properties dialogs and when editing names in the Module Tree.

If module settings are the contents of the Clipboard, they can be applied in the selected module. The
command is only enabled if the module type whose settings are in the Clipboard matches the selected
modaule type.

3.4.2.5 Edit - New

Purpose: Adds a new CAN-message or a virtual channel to a imc CANSAS module.

Shortcuts

Toolbar:

Prerequisite: A single imc CANSAS module must be currently selected in the Module Tree. If multiple
modules are selected, this command is not accessible.

The current selection can also be any of the various entries subordinate to a imc CANSAS module; the
command will always apply to the corresponding module.

The command works in both Module Tree grouping modes.

Procedure: When the command is implemented, the entry for a new CAN-Bus message is placed under
the CAN-Bus Interface node. The message is automatically assigned a name.

If the Module Tree is in the mode Grouped by channels, a new entry is placed under the Virtual Channels
node. If the Module Tree is in the mode Grouped by message, the new entry is placed under the Without
CAN-Bus message node.

A name is assigned automatically. Then the program goes into editing-mode; the name can be changed.
The changed name is applied once the <Return> key is pressed.

Other properties of the new virtual channel can be set in its Properties dialog.

3.4.2.6 Edit - Rename

Purpose: The name of a imc CANSAS module, a CAN-message of a channel in the Module Tree can be
edited.

Shortcuts
Keyboard: F2

Remarks: The last entry selected can be edited.
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3.4.2.7 Edit - Delete

Purpose: Deletes a imc CANSAS module, a CAN-message or a virtual channel.

Shortcuts

Toolbar:

Keyboard: Del
Prerequisite: Virtual channels, CAN-messages and imc CANSAS modules can be deleted when they are
selected. This function cannot be applied to other entry types.

If the imc CANSAS module entry is selected (either alone or together with other entries), the module is
deleted along with all its subordinate entries.

Deletion of entries means removing them from the database. Using the command 'New', they can be
readmitted to the database.

A prompt for confirmation will be posted before the deletion is carried out.

The command works in both Module Tree grouping modes.

3.4.3 View

3.4.3.1 View - Toolbar
Purpose: Toggles the toolbar On/Off

Remarks: When the toolbar is in the 'On' mode, a checkmark appears next to this menu item. The
commands symbolized by the toolbar's icons are the most commonly needed commands in imc CANSAS.

3.4.3.2 View - Status bar
Purpose: Toggles the Status bar On/Off

Remarks: The status bar gives a short description of the workings of the currently selected menu item or
currently pressed softkey, and also displays the current time and date. When the status bar is in the 'On’
mode, a checkmark appears next to this menu item.

3.4.3.3 View - Split
Purpose: Allows changing the size of the Module Tree window and of the Properties window.
Procedure: After calling this command the mouse or the ARROW BUTTONS can be used to shift the

window divider position. As soon as repositioning is complete, click the mouse or press <ENTER> to
confirm the position. Pressing <ESC> causes the original window divider position to be restored.

The same effect can be achieved simply by positioning the mouse pointer over the window divider,
waiting until the cursor takes on this appearance: 4P, and moving the mouse to reposition.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



82 Operation

3.4.3.4 View - Adjust

Purpose: Alters the Properties window size to accommodate all settings' entries.

Shortcuts

Toolbar:

Remarks: Since the size of the application window is adjustable and the Module Tree window's width
can also be adjusted at the expense of the Properties display, it can occur that the Properties display is
partly obscured. This command ensures that all elements of the Properties display remain in view.

3.4.3.5 View - Group by

Purpose: Groups the Module Tree entries by message or channels

Shortcuts

Toolbar:

By message: This is a command which restructures the Module Tree. The entries for a module's channels
are ordered to reflect their channels' arrangement within the CAN-Bus messages. All defined messages
are arrayed under the CAN-Bus Interface entry. There is also still an entry Without CAN-Bus Message,
which comprises all channels not yet assigned to a message and which therefore cannot be transferred.
Once a CAN-Bus-message's entry is opened, the constituent channels' entries are seen. The order of their
listing reflects their arrangement within the CAN-message.

In this mode, channels can be assigned to and deleted from messages by means of Drag & Drop
operations.

By channels: This is a command which restructures the Module Tree. The entries of a imc CANSAS
module are sorted into the groups

e CAN-Bus Interface
e Input/output stage
e Virtual channels.

The group CAN-Bus Interface contains all defined messages.

The group (Analog/Digital) inputs contains all input channels; the group (Analog/Digital) outputs all
output channels.

The heading Virtual channels represents all virtual channels defined as well as certain special channels
(LED-triggering).

This mode is more convenient for making simultaneous settings for input/output channels and virtual
channels.

o Note

In this mode, it's not possible to assign channels to messages. For that purpose, use the Grouped by
Message mode.

3.4.3.6 View - Expand all branches/Collapse all branches

Purpose: Show or hide all branches of the module tree.

Shortcuts: Ctrl + Num +/ -
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3.4.4 Module
3.4.4.1 Module - Integrating Assistant

Purpose: Incorporates a new imc CANSAS-module into the module database. This can be done either by
accessing an actually existing module via the CAN-Interface (on-line) or by making an entry manually (off-
line).

Shortcuts

Toolbar:

Prerequisite: For on-line module integration, a supported hardware CAN-interface must be installed. The
interface is selected and its parameters set in the dialog for the menu item Extras/ Interface. If this hasn't
been done, the Integration Assistant will be closed after posting a corresponding message in explanation.
Also, the imc CANSAS-module must be correctly connected to the CAN-Bus and ready to run.

For the module integration procedure, only the module to integrate may be currently connected to the
bus involved. It's recommended to make a direct connection to the PC rather than going via the bus-
complex.

Procedure: Integration of a module is accomplished with the help of the Integration-Assistant's sequence
of dialogs. The softkeys Next and Back can be used to proceed to either the next step or the previous
one. In the dialog succeeding the introductory dialog, the decision is made whether the module to
integrate is accessed on-line:

Integrating-Assistankt El

How to zearch for new CANSAS-modules?

" Integration of multiple modules:

Multiple CANSAS-modules may be connected to the
CAM-Buz, which all are to be detected. They must all
have the zame Baud rate.

" Single integration:

Single intearation can only be selected, if the
Reszet-connector iz uzed. Only a zingle
CANSAS-module can be connected at the CAM-busz.

ol e

.-E'-. E&NS.&S-deﬁi; iz integrated manually without an
available CAMN-Bus.

¢ Back I Hest > I Cancel

Single integration: Integrates a new module on-line.

Choose this option to use this program to make the settings for a newly purchased imc CANSAS-module.

This is the preferable way to proceed as long as you have an actual module to integrate; the entry of the
module's parameters will be handled automatically and the database settings will be compatible with the
module.

Integration of multiple modules: It's possible to connect multiple modules, but they must all have the
same Baud rate and firmware. If this is not the case, proceed as follows:
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1. Use Single integration to find the modules one at a time.

a. Give each of them the same Baud rate, Master — and Slave-ID.

b. If you don't know what Baud rate the modules are set to, use the Reset plug to set them back to
the factory setting (125kBit). To do this, attach the Reset plug to the module and then briefly
disconnect the module from its power supply.

c. If necessary, a firmware update is performed.

2. Once all the modules are using the same Baud rate, Master- and Slave-ID, they can all be connected
to a common CAN-Bus.

a. The bus will only work without errors if all the modules are using the same Baud rate.

b. For working with one CAN-module, it doesn't matter which Master or Slave-ID it's using. However
it's absolutely necessary for all modules to use the same IDs if they are integrated by means of
Integration of multiple modules. We recommend setting the Master to ID= 2 and the Slave to ID=3,
which are the default settings.

¢. Make sure that the ends are terminated with 120 Q2 terminators.
3. Having followed these instructions, it will be possible to take measurement with multiple modules.

Offline integration: This is the only option if no imc CANSAS-modaule is currently available to connect to
the system; this is mainly for demo purposes.

If you wish to use this option to make all settings for a genuine imc CANSAS-module manually, rather
than automatically as above using Yes, then it is crucial that the module's serial number and type are
entered exactly, AND that the module's Baud rate be the same as the default Baud rate.

The ensuing sequence of dialogs presented by the Assistant depends on the choice between online and
offline; the description below illustrates the on-line case. In the first instance, the module's CAN-interface
settings are made.

Default (or with reset-plug): The module's Baud rate and ID numbers for communication with the PC are
assumed to take the default values. This is the case when a module is fresh from manufacture, in other
words, if it has never been configured.

If a module has already been configured, its original, default state can be restored at any time by
inserting the special Reset-plug at either of the module's CAN IN or CAN OUT terminals. The power
supply must be off while the plug is inserted. Once the power is re-connected, the imc CANSAS-module
works with its default settings as long as the Reset-plug is in place. To permanently reinstate the default
settings, the module must be configured with them.
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The following CAM-nterface settings are available for
purposes of module identification:

(@ Default (or with reset-plug )

() Default rack operation

—
!

() Automatic (Scan-mode)

[:l Custom settings

Baud rate; 125.0 khik /=

|se extended ID

ID For message recepkion 032

(Master-I0: v

ID For message answering
(Slave-100; e

Default rack operation: Default settings for a new modules used in a rack. Baud rate is 500 kbit/s; Ids are
2 for receiving and 3 for send messages.

Automatic (Scan-mode): All baud rates are automatically adjusted successively until modules are found.

The extended ID range is not supported in the automatic search!

Custom settings:

The module's Baud rate and ID-numbers for

communication with the PC can also be specified

personally. But the values absolutely must match

Baud rate: |125_|:| j khit those valid for the module in order for the module to

be recognized by the system. This is especially true

of the Baud rate, which tends to be reconfigured

ID for messag‘;'eﬁeﬂfgﬁ |2|:|32 more often than the ID-numbers! Note that only

biee Er-_ ; standard Baud rates can be selected here. This

1D for mﬂssagﬂ[gf;;f:[g? |2EI33 means that a module configured with a special Baud
rate using Expert settings can only become a default-
setting module by means of a Reset-plug!

{* Custom settings

™ Usze extended I

Next: The next Assistant dialog prompts you to confirm the instruction to proceed with identification of
the module via the PC's CAN-interface. The process can take some time. This is especially true if the PC-
interface had not yet been used by the imc CANSAS program in the course of the session, since the
interface initialization process still must take place beforehand.

Once identification is completed, the next dialog appears. This is the same dialog which would appear
right after No (or: off-line) is selected. The dialog contains the settings which distinguish the module in
the database:
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Integrating-Assistant x|

The falloving module wasz found at the PC's CAMN
interface:

Tupe: [CAMSAS-C12
2 * B differential channels for
temperature and volkage meazurements

Serial #: 855120

If applicable. enter a name and press 'Hext' to
inteqrate the new CAN module.

£ Zurlick I Wfeiter » I Ahbbrechen

Type: The imc CANSAS-module's type, e.g. 6 * 2 differential input channels.

When using the on-line option for integrating a module, this setting is handled automatically and cannot
be changed.

In the off-line case, a selection must be made in the combo-box.
Serial number: The imc CANSAS-module's unique serial number, set at production.

When using the on-line option for integrating a module, this setting is handled automatically and cannot
be changed.

In the off-line case, any number from 1 to 999999999 can be freely selected. If you are making settings
for an actual module 'manually', however, the true serial number must be used.

Name: A unique name by which the imc CANSAS-module is designated in the database.

When using the on-line option for integrating a module, a default name, which is derived from the serial
number, is offered. However, if the serial number in question is already registered in the database, the
module name noted there is offered as the default.

Specifying and changing the name is permitted as long as the name is unique within the database.

Next: Completes the module-integration process. The data for the module are incorporated into the
database.

If the data do not conform to accepted limitations, an error message will appear and signal a return to
the previous dialog. Otherwise, the settings must be confirmed by pressing the softkey Finish. Once this is
done, the module is integrated and can be configured using the software.

If a imc CANSAS-module of the same type and serial number is already registered in the database, the
system asks whether the Baud rate, Master/Slave-ID and module ID numbers are to be updated, in other
words, to be overwritten:
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CANSAS |
@ & module of the zame twpe and having the zame |0 already exists in the data base.

|lpdate module in the data base?
[Module channel and meszage settings remain unchanged]

If a imc CANSAS-module of the same serial number but a different type is already registered in the
database, the system asks whether the module is to be (completely) overwritten, including the channel

and message settings.

When using the on-line option for integrating a module, this can never occur, since the serial number is
unique and the serial number and module type are entered automatically. Only in the off-line option can

this case arise.

When multiple modules are integrated, the following overview is displayed:

Integrating-Assistant x|

The following modules were detected at the computer's
CAM-lnterface:

Typ I Senald I I arme I

If applicable, change name by clicking and/or
Enter-button and then select modules. Click on 'Hest' to
zet up zelected modules.

Select all modules you wish to enter into the database. Then press "More".

o Note

If a new update of the software is used and the modules still have the firmware for Software Version
1.2, a search for all modules on the bus will not work. In that case, simply load your existing database
and reconfigure the modules. In this process, the firmware is updated.
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3.4.4.2 Module - Find selections...

Purpose: Checks whether imc CANSAS-modules registered in the database are connected to the CAN-
Bus.

Shortcuts

Toolbar:

Prerequisite: One or more imc CANSAS modules must be currently selected in the Module Tree. The
search performed always affects all modules selected. It is enough to select a subordinate entry of a
module to make the module involved count as selected. If the entry for the database is selected, a search
for all modules belonging to the database is carried out.

Remarks: The search is accomplished using the dialog Find Modules. The search starts immediately.

The first stage comprises a check of whether the corresponding imc CANSAS module is connected to the
CAN-Bus.

=+ Find Modules

CAMSAS module Results
& The following CAMSAS modules are being scanned
El@ CAM_2000415
----- &% Connecting bothe CAMSAS module
o Goanning of the CANSAS module completed successfully.

Cloze

|E.-'3-.N_2EIEIEI¢1'I 5 Scanning of the CAMNSAS module completed successfully,

v

Dialog: Find Modules

Once a functioning connection has been established, the firmware version, hardware version and batch
number are read out of the module. These properties are later indicated in the Properties dialog for each
module.

If an error is detected at any stage of the search, this is indicated in the dialog. There is also an indication
of any module which is found, and the search for the next module proceeds. The search can be aborted
by pressing the Stop softkey.

When the dialog is closed, the Module Tree is updated. Modules located in the bus system are denoted
by the symbol =1
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3.4.4.3 Module - Check configuration

Purpose: Checks for errors in the configuration set for the imc CANSAS module.

Shortcuts

Toolbar:

Prerequisite: One or more imc CANSAS modules must be selected; all modules selected are checked. The
modaule itself or any subordinate entry can be selected; the function is applied to the module affected. If
the Database entry is selected, all the modules will be checked.

Remarks: Calling the command makes the window "Test configurations" appear. The tests are started
immediately and carried out without accessing the interface and module.

= Test configurations

CAMSAS module Flesults All modules selected are checked
@y Results of checlg/

P CAN_933340 o enor found Number of errors by module
LR CAN_998345  no emar faund

/ Error message

- CAN_99334E 1 erors found

<

|Checking of CAMSAS modules completed

v

The Test configurations dialog

Each imc CANSAS module is tested on the following points:

e imc CANSAS- module names

e CAN-message names and channel names
e CAN-Bus Interface settings

o CAN-Bus messages

e Virtual channels

e |nput channels

e Module computational capacity

e Occupation of bus capacity by the module

If an error is detected, an error message is posted under the entry for the module affected. The system
attempts to find and indicate any configuration errors. Once the tests are completed, one of the errors
found can be selected. By pressing the softkey Go to error, the source of the error is selected in the
Module Tree (this can also be accomplished by double-clicking the error's listing). This way, the error can
be corrected by changing the appropriate setting in the Properties dialog.

0 Note

A imc CANSAS module can only be configured if the test is carried out successfully.
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3.4.4.4 Module - Configure...
Purpose: Writes the configuration to the module.

Shortcuts

Toolbar:

Prerequisite: One or more imc CANSAS modules must be currently selected in the Module Tree.
Configuration performed always affects all modules selected. It is enough to select a subordinate entry of
a module to make the module involved count as selected. If the entry for the database is selected, all
modules belonging to the database are configured.

Remarks: Configuration is accomplished using the dialog Configure imc CANSAS-modules. The process
starts immediately.

=~ Configure CANSAS-Modules

CAMSAS modules Configuration steps

& The following CAMSAS modules are being configured
-4 CAN_2000415
----- &% Checking the configurations
%4 Connecting to the CANSAS module
----- &% Loading configuration to CANSAS module
----- & Setting the configuration in the CaAM5AS module az permanent
ey Configuration of the CANSAS module completed successfully,

Cloze

v

|E.f1'-.N_2EIEIEI4'I 5 : Configuration of the CAMNSAS module completed succeszfully.

The Configure CANSAS-modules dialog

The configuration process includes a check of the settings. The same testing algorithm is used as for the
command Edit/ Check configuration..... If multiple modules are to be configured, they are all first tested.
If an error is detected in any module, configuration is canceled.

The next step consists of checking whether the imc CANSAS module is connected to the CAN-Bus. Once a
functioning connection has been established, the module's firmware version is compared with the
firmware file.

If a discrepancy between the file firmware version and the module firmware version is discovered, the
firmware must be loaded into the module and made permanent there. If the firmware file's version is
older than that of the module, a prompt will be posted beforehand for confirmation that the older
version should be loaded in the module.

Now the configuration noted in the module is compared with the configuration set in the PC. If they are
the same, no configuration is loaded into the module; otherwise the new configuration is loaded into the
module and made permanent there.

If an error is detected during the configuration stage, this will be indicated in the dialog. Configuration is
resumed in the next module. By pressing the soft key Stop, the user can abort the configuration process,
if desired.
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3.4.4.5 Module - Measure...

Purpose: Measurement data are read from the module.

Shortcuts

Toolbar:

Prerequisite: The imc CANSAS modules from which measurement data are to be read must be selected in
the Module Tree.

Remarks: Calling this command causes the Measure dialog, as shown below, to appear:

= Measure
Module | Channel I Time | Walue l Statuz
P CAN_2000415 | Channell 10:28:42.330 -5.555 Y
Channell2 10:28:42.330 4 832 mw
Chantell3 10:28:42.330 16.955 m¢/
Channell4 10:28:42.330 11.699 mv
Channells 10:28:42.380 -16.870 mw
Channells 10:28:42.380 11.105 mv
Chanteld? 10:28:42.380 23,567 my
V'S V'S V'S AT
1] | |+
|E ecuting measurenment Claze J
i
Column listing all " st T ~ch sl
CANSAS modules Column listing 1me stgmp channel's last
¢ all transferred stating time value measured
0 measure ) .
input and virtual measurement J
channels received Column for status

and error messages

Before actual measurement proceeds, a check of the firmware and the module configuration is
performed automatically. If these are not compatible, a corresponding error message is displayed in the
status bar. Measurement by the module affected cannot be carried out; it would be necessary to
perform the command Module/ Configure... in preparation.

The displayed measurement values are constantly updated. The measuring process can be ended by
selecting the menu item Close.

If the system running a measurement includes bridge modules (DCB8, UNI8, BRIDGE2), the commands
under the menu Bridge amplifier are enabled. The command Perform balance causes all bridge modules
to be balanced automatically. The command Trigger shunt calibration causes the bridges of the bridge
modules to be shunted. The bridges are thus trimmed in a defined way for a certain time. The command
is useful for performing a function check.

The Output modules menu plays a role in DO and DAC8 modules.

With these modules, the entry in the column Measurement/output value can be edited. Pressing the
Enter- key switches to edit mode. The output value can be edited. Pressing the Enter- key then confirms
the new value and applies it in the module. The Esc- key can be used to abort the new entry.
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3.4.4.6 Module - Two-point-Scaling

Purpose:

Two-point scaliing x|

I1zing this Agzsigtant, the uzer can define a channel's zzaling [zoaling with 1, %7, %2, %2] by means of
meazurements. The measurement object [the mechanism ar swstem under investigation] must be brought to
different steady states for thiz purpose.

A campletely new definition af the 2zaling is made by taking measurements at bwo paintz. For example.

voltage of 0.1% measured at ohe point iz equated to OMm, and voltage of .84 at a zecond point to
10Mm.

£ [ffaek

| Fktie sealing, the offset i denved by means off a measurement. Boninsiance, a measurement af i OEms
maty be equated | be W Tike senstiatnlan, e scaling Eetar] remars unehanged. Theampelitier & ok

adjusted!
< HEgk I et » I Cancel
P

Scaling is defined by measuring two signal levels. The user gives the unit and the expected set point. The
two points will be measured in succession and entered with the buttons Measured Point 1! and
Measured 2!.

In the Assistant mode Offset, only the scaling offset is recomputed while the scaling factor remains
unchanged.

Two-point scaliing |

The measurement ring continuouzly. The measurement object can now be braught to a steady state. Once the momentarn
meazured walues are stable, click on 'Measured Paint 11" to apply the stable value. Ditto for the 2nd meazured point.

The values meazured at the input and all %1, %2 are stated in the electrical unitz at the meazurement amplifier's input, wzually in
Y or maA. The phyzical values 71, %2 are stated in the measurement object's physical unitz, e.g. Mm or kg,

Clicking ‘Finizh' cauzes the value pairz #41, %7 and #2, Y2 to be adopted in the configuration.

teasured value 1 Mew #=1 Mew 2 Mew
b odule Channel [t physzical [FpLat Phuszical
&P |S08 850893 Kanalld 226.2 my 150 Mm 17577 200 M

4| | 0

Llnit:INlTl j 1 Mews: [150 M Y2 Mew: |3UU M

keazured Paint 11 | teazured Paint 21 |

[ Click 'Finish' to adopt configuration

|Executing measurement
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If the box "Configure after 'Finish' " is checked, then this configuration is automatically updated in the
module after exiting the dialog.

The scaling values can be checked on the Scaling tab afterwards.

Grouped by messages Input channel: Kanaldl
irmcar, rdb * : :
[+ DO16R_390528260 Inputs  Scaling | Message Mapping |
-8 1508_§50893
~{E= Tsolated amplifier _
El@ CAMN-Bus inkerface ? Kt M j
L——_IE Botschaft104
T, Kanalol  Sealing
""" |:|j]]: Kanal04 Physical quartity [ nput guantity
5124 Baokschaft105 [Mri, ... ] [, A ]
-8 Mo CAMN-BUS messa
-4 PE_870258 "1 |15|:| Nm 1: |1 7577 W
w2 |3nu Mm 2 |225.2 W

1] |

Limitations:

e This function is not available for:
o Strain-gauge measurement
o Temperature measurement
e The scaling distance between X1 and X2 must be at least 1/200 of the input range end value
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3.4.4.7 Module - Sensors

Under Sensors there are three menu functions:

=" CANSAS
File Edit YWiew | Module | Extras Help

Ijj | ﬂ]::. ;ﬁ %;u Integrating-fssistant., .. Ep [l | ﬁ

g% | Find selections. ..
Grouped by message e ST CAMNSAS module: CIE_S879532
&R imc Devices : g :
g % mcDey 071 v | Check configuration. . General | Verzion | Slot Info || Sensors
— Canfi
&% C18_p795 & Corfigurs
o= imcDev__071 L Measure,.,
5 imchev__071 Tpe: CAMSAS-CIE
% imcDev_El?l Two-point scaling. .. 3 izolated channels for measure
g mebev_071 | Sensors *| Prepate plugin. ..

&= imcDev_ 071

Calculate Bus load, . ;5?; Read characteristic walues (From sensar-Eprom), .,

Comparing characteristic walues (From sensor-Eprom) ...

MName: Cla_8r3532

Prepare plugin...

Purpose: This is used to set the selected module’s sensor supply voltage to +5 V. Perform this function
prior to connecting sensors in order to avoid possible damage to the sensors due to overvoltage.

Read characteristic values (from sensor-EPROM)...

Purpose: Prepare and read sensor identification. This includes import of the plug-in location information,
if it has been enabled (for module types supporting TEDS)

Shortcut:

Toolbar: ﬁl

Comparing characteristic values (from sensor-EPROM)...

Purpose: This indicates whether the sensors connected match those belonging to the module’s current
configuration.
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3.4.4.8 Module - Calculate Bus load

This command can be used to compute the aggregate load of all modules selected.

Example:

The signals of 8 channels having 16 bits apiece are sent in 2 messages at one node at a Baud rate of
1MBiIt.

This results in 8 Bytes or 64 sits of payload data per message. Including interframe space, this results in
109 bits per message, of which 99 bits are subject to the stuff-bit rule.

The messages are sent at a data rate of 1kHz.

The Stuff-Bit rule stipulates: If five consecutive bits have the same state, one bit of the opposite state is
inserted into the data stream. Depending on the data, these stuff-bits are inserted either frequently or
rarely. Since this cannot be predicted, it is necessary to assume the worst case (longest message).

The resulting message length is thus:
109 bits + 0.2 * (99 bits) = 109 bits + 20 bits = 129 bits

Since there are two messages -> 258 bits
With a data rate of 1 kHz, this means: 258 bits *1000/s = 258000 bits/s
In reference to the node’s Baud rate: 258KBit/1000kBit= 25.8%
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3.4.5 Extra
3.4.5.1 Extras - Interface

Purpose: Sets up an interface for communication via CAN-Bus between the PC and imc CANSAS modules.

Prerequisites: An interface supported by this program must previously have been correctly installed as
hardware using the corresponding board drivers. For this purpose, follow the instructions which come
with the board. This product version supports various interface boards from the companies IXXAT, Vector
and imc.

e From IXXAT: iPC-1 320 (ISA plug-in board), iPC-1 320/PCI (PCI- plug-in board) and tinCAN PC-Card
(PCMCIA).
e From Vector: PC-Card CANCardX (PCMCIA) and CANpari (Parallelport-Dongle).
e imc offers a CAN/USB adapter as an interface.
The program only allows one active interface, therefore if multiple interfaces are installed as hardware it
is only possible to alternate among them; it's not possible to set up several for simultaneous use.

In any case, only up to two CAN-Controller 1 are supported. If the interface board has two CAN-Bus
terminals, then be sure to connect the imc CANSAS-module at the correct plug!

The Interface Dialog

Interface |

— Board

E IR T IPC-| 320

¥ [relactivate
Interface

Address [hex] |.:ann

IR I?—j Cancel |

— Chip

@ * CAN T

{5 ah 2

The following options allow you to specify which interface to use and how it is configured.

Type: Select from the combo box which interface type is to be used with the PC. PC-Card-Interface
(PCMCIA) or PC-plug-in board in the ISA or PCl version.

Address (enabled for Type: ISA plug-in cards): For entering the base address of the |/O-space used by the
ISA-board. The setting must be a hexadecimal value in the range C000 to FEQO in steps of 8k. The default
value is DOOO.

The range D000...D1FF is a free area in most Windows systems. Other possibilities would be, for instance,
D200, D400 etc. See the documentation for the interface board for more detailed information.

This setting only pertains to ISA-Interface boards. Note: If an IXXAT ISA-card is used by means of the VCI
driver software 2.x, the same value must also be used as in the control program IXXAT Interfaces. This
program can be found in the Control Panel after VCl installation has taken place.

IRQ (enabled for Type: ISA plug-in cards): For entering the number of the IRQ used by the ISA-board. The
default value is 7.
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IRQ 7 is an interrupt vector which is usually free since it's mostly used by a PC's second printer interface.
If this IRQ isn't available, IRQ 5 is to be recommended, which is for the most part only used in Windows-
systems where DOS-Box-supporting sound hardware is installed. This is frequently the case when the
sound hardware is PCl-compatible. Since the DOS-supporting property is rarely relevant, it's probably
worth sacrificing it for the sake of gaining the use of its interrupt. IRQ 9 is another frequently free
interrupt.

The IRQ to select depends upon what PC resources happen to be free. See the interface board
documentation for more details on the IRQ settings. The IRQ value entered must match the
corresponding jumper configuration of the plug-in board!

This setting only pertains to ISA-Interface boards. Note: If an IXXAT ISA-card is used by means of the VCI
driver software 2.x, the same value must also be used as in the control program IXXAT Interfaces. This
program can be found in the Control Panel after VCl installation has taken place.

Board No. (enabled for Type: PCI plug-in cards): For entering the index of the PCl-version CAN interface
board. Possible entries are 0, 1, 2,... etc. The default is 0. Only use a number other than 0 if more than
one CAN-PCl-board is installed in the PC!

This setting only pertains to PCl-Interface boards.

Slot (enabled for Type: PCMCIA drive): For entering the ID-number of the PCMCIA-slot in which the
interface module is ported. The options are 1 and 0, O being the default.

This setting only pertains to PC-Card-Interfaces (PCMCIA).

LPT # (enabled for Type: parallel adapter): For entering the number of the PC parallel port terminal into
which the adapter is plugged. Possible entries are 1, 2, ....

This setting only pertains to parallel port interfaces.

Automatic detection: When this option is active, the number of the parallel port into which the adapter
is plugged is recognized automatically. This renders the previous dialog control obsolete!

This setting pertains only to parallel port interfaces which support automatic LPT recognition (Vector
CANpari).

(Re)activate Interface: Specifies whether the interface is to be initialized upon confirmation of the
interface settings using the OK softkey. A choice of Yes amounts to a check of whether the interface is
present and responding properly. If No is chosen, initialization is delayed until accessing of the imc
CANSAS module first becomes necessary.

The initialization process can last a few seconds and is only performed once within a imc CANSAS session.
By calling the Interface dialog after the interface has begun to be used and then closing it by pressing the
OK softkey without having changed the settings, it is possible to reinitialize the interface if this option is
set to Yes. This might come in handy if an unexpected problem ever arises when accessing the bus via the
interface.
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3.4.5.2 Extras - Options
3.4.5.2.1 Module

Purpose: Settings options affecting the software's general behavior.

x

Madule |5er|snr | E}{pﬂrtl Display | General |

—Readable configuration

¥ Enable read-n from module

If this option is activated, a module's configuration is recorded in readable form when
configuration takes place.

Later, when a module is integrated into the system, its current configuration can be read
in from the module.

The option activating anly takes effect once configuration of the module has been carried
out!

—Measured data of bridge - strain gauge

¥ After the integration or resetting of a bridge module the strain is caused positively

— Calibration

[V Reminds user of due calibration when calibration interval elapses

—Firmware-Update

|— Only enforce update in case of incompatibilty between the PC software and the
module firmware

K, I Abbrechen

Readable configuration: It is possible to read a configuration into a module in such a way that it can later
be read by the software. This makes it possible for a module's configuration to be taken up in the
database although it was made on a different PC. See the description for "Readable configuration"
below. | 12

Measurement data of bridge - strain gauge: Give positive values for strain. Valid after reset or new
integration of a module. -> Information to strain gauges| 0],

Calibration: Show state of calibration. For further information see here [225),

Firmware-Update: Enforce update in case of incompatibility between PC software and firmware of the
modaule. Since imc CANSAS version 1.6 the handling of the firmware has been changed. This could cause
incompatibilities with older versions.
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3.4.5.2.2 Sensor
x|

‘Module Sensor |Export| Display | General |

— Identification of sensors

Jumper detection: Naone j

Maorie

Here you can select th T S————
nterpret jumper F-

interpreted upon read el IF"-.

The setting only takes effect once configuration of the module has been carried

out!

—Readingfwriting of Sensor-Eproms

[+ Allow Eprom reading and writing ("Sensors” index card)

If the option is activated, transfer of Eprom-contents to ¥ML-files or to the
application imc-5ensors” is enabled. Writing the contents of an XML-file or data
from “imc-Sensor” to the Eprom is also enabled,

K I Abbrechen

Sensor: Identifying data: A jumper from F to G can be used for recognizing Type K thermocouples. Here,
the recognition is enabled.

Sensor: Reading/writing of Sensor-EPROMs: unless this box is checkmarked, the Sensors page is
disabled. Transfer of sensor information from EPROMs to XML-files or into imc-Sensors, or importing of
XML-file content to EPROMs is not possible then. Normal export of sensor information from EPROMs is
not affected.
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3.4.5.2.3 Export

r

Export to Vector-DB (*.dbc)

Message clock |ir1 message comment
rate:

Here you determine how the message dock rate is treated when
exporting to a Vector-DB.

The dock rate generally corresponds to the sampling rate, i.e. for the
module type UNIE,

[ ]Heartbeat channeljmessage names with appended module zerial number

[] add normalized channel names as channel attribute (with postfix ™_CANT)

Message clock rate: Here you set how the message clock rate responds when exporting a configuration
to a Vector database. For instance, for a module of type UNI8, the pulse rate generally corresponds to
the sampling rate. The clock rate can be ignored, inserted in message comment or added as message
attribute.

Heartbeat-channel/message names with appended module serial number: Heartbeat-channel and
message names can be added automatically when exporting as DBC.

Add normalized channel names as channel attribute: Add channel attribute "_CAN" to channel names.

3.4.5.2.4 Display
options x|

‘Module | Sensor | Export Display | General |

CAM-Bus interface

[” Hexadedmal representation of message identifiers {in all input boxes);

Display: CAN-Bus-Interface: this option box determines whether the message identifiers in all input
boxes are to be expressed in hexadecimal format.
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3.4.5.2.5 General

| Module | Sensor I Export | Display | General |

Automatic dose

[ ] Automatic dose of chedk window upon success

[ ] automatic doze of configure window upon success

Automatic dose of sensor read characteristic values window upon success

Confirmations and notes

Confirm saving of not configured interface settings

[=] Show all tip dialogs

General:

e Automatic closing: Options affecting how dialog windows are closed, e.g. when configuring the
modules or transferring sensor information from imc SENSORS.

e Confirmation: For confirming a save if the interface settings are not configured. Deactivation of
showing all tip dialogs.

3.4.6 Help - Info about CANSAS...

Purpose: This command causes the copyright information and the product version number to be
displayed.

Shortcuts

Toolbar:

Remarks: The appearing dialog also indicates the amount of free hard drive memory and free RAM.
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3.5 General notes on working with imc CANSAS modules
3.5.1 Readable configuration

This enables a configuration to be written into a module in such a way that it can later be read out again
by the software. This means that a module's configuration can be adopted in the database although it
was created using a different PC. See the description of the Options dialog@.

The feature Readable configuration is generally not needed if there is a database containing the current
or desired configuration of the imc CANSAS modules. The feature is needed if modules are configured in
one place and later taken to be used somewhere where there's no database. If there is at least imc
CANSAS software available where such a module is used, the setting can be read back in order to see
how the module is really configured.

o Notes

e As per standard, the "Enable read-in from module" option is activated for all modules (as of imc
CANSAS software version 2.0R14) - see features and modules [ 23],

o [f the software version is changed, and thus also the imc CANSAS firmware, after a configuration had
been exported to the PC, then the configuration might not work properly when it is re-imported by
the device.

e Error-free re-import is only ensured if one of the following conditions is met: if the imc CANSAS
module is connected via the imc USB interface, or if the imc CANSAS module is connected via an imc
measurement device having a CAN-interface.

3.5.1.1 Readable configuration for p-CANSAS-HUB4

The determining factor for the arrangement of single-channel imc p-CANSAS modules within the
messages of a imc u-CANSAS-HUB4 module is the ID of the input (IN1,IN2,IN3,IN4) at which the pimc
CANSAS module is connected.

With the readable configuration, the input ID positions within imc u-CANSAS-HUB4 module’s messages
are saved. The position here refers to the info of whether the first, second, ... module within the message
is involved.

Upon reading of the configuration, the information for the modules connected at the inputs is read in the
order of their respective positions. For the positioning within the message, the serial number is not
relevant. What is decisive is the input at which the pimc CANSAS module is connected. This means that
nonfunctioning pimc CANSAS modules can be exchanged with other appropriately configured pimc
CANSAS modules without making any new settings.

The exact positions within the messages, however, may change, as illustrated by the following example:

Two modules u-CAN-V1_1 and u-CAN-V1_4 are configured as readable.
Message 1: Message 2:

p-CAN-V1 1 24 Bit (Input 1) Bu-CAN-V1 4 32 Bit (Input 4)
p-CAN-V1 2 16 Bit (Input 2)
p-CAN-V1_3 16 Bit (Input 3)

Next, the modules are exchanged. After reading from the modules, the following arrangement results:
Message 1: Message 2:

p-CAN-V1 4 32 Bit (Input 1) p-CAN-V1 1 24 Bit (Input 4)
p-CAN-V1 2 16 Bit (Input 2)
p-CAN-V1 3 16 Bit (Input 3)
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3.5.1.2 Operation

As per standard, the "Enable read-in from module" option is activated (as of imc CANSAS software
version 2.0R14).

1. The menu item Extras / Options calls a dialog, in which you must select the index card Module.

options x|

Fodule I Sensu:url E:-:pu:urtl Displayl Generall

— Readable configuration

[~ Enable read-in fram module

|f thiz optiok iz activated, a module's configurieren iz recarded in
readable farm when configuration takes place.

Later, when a module iz integrated into the system, itz curent
configuration can be read in fram the module.

The option activating only takes effect once configuration of the module
haz been carmed out!

2. Activate the option Enable read-in from module and confirm with OK.

3. Next, the imc CANSAS-module is configured.

= Configure CANSAS-Madules x|

CAMSAS modules Configuration steps

& The following CAMSAS modules are being configured :
=<2 |MIS_B73367

----- & Checking the configurations

----- Y% Connecting to the CANSAS module

N katching secured; new configuration not required.

Cloze

|L|NIE_E?EEE? : Matching zecured; new configuration not required.

7

4. If the imc CANSAS module's configuration hasn't changed and for this reason the screen shown above
is displayed, select the menu item Module / Configure...again, while holding down the SHIFT-key. This
forces configuration to be carried out:
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= Configure CANSAS-Maodules x|

CAMSAS modules Configuration steps

& The following CAMSAS modules are being configured :
=<2 |MIS_B73367
----- & Checking the configurations
----- Y% Connecting to the CANSAS module
----- & Loading configuration to CAMSAS module
----- & Setting the configuration in the CAMSAS module as permanent
N Configuration of the CANSAS module completed succezstully,

Cloze

|L|NIE_E?EEE? : Configuration of the CAMSAS module completed succeszsfully.

7

9.

The module is now configured and its configuration is stored in the module in a way which can be
read out.

You can now save the database.

While you work with the database which also contains the configured module, you can see its
configuration.

Now suppose that you don't yet have this module in the database. For testing purposes you can
empty the database, delete all modules or set up a new one. That is the typical situation: the
database is empty, you have some imc CANSAS-modules already configured and want to know their
configuration.

Now add the new modules using the Integration Assistant.

10.The modules are entered one again into the database, only this time they don't receive the standard

Integrating-Assistank El

configuration, but the configuration read out from the module instead.

The follawing modules were detected at the computer's
CAM-Interface:

Type I Senalf I M arme I

|f applicable, change name by clicking and/ar
Enter-button and then select modules. Click on 'Mest' to
zet up zelected modules.
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3.5.2 MDB database

All information is saved to a MDB database. Availability of this format in the dialog under the menu item
File / Open is required, and generated when using File / Save.

There is an additional possibility to export or import either everything or portions of it in XML format
using the menu items File / Import and File / Export.

Up to imc CANSAS version 1.6R6 only forward compatibility was guaranteed. Versions as of 1.6R7 are
compatible from version 1.6R6 backward.

Modules with absolutely incompatible properties are completely skipped and an associated message is
posted upon opening.

3.5.3 Reset-plug

The Reset-plug comes with the configuration software. It is a 9-pin DSUB-plug in which Pins 3 and 4 are
jumpered.

The Reset-plug is used to bring a module with unknown CAN-Bus settings up to a defined Baud-rate so
that it is possible to communicate with it.

Working with the Reset-plug:

1. Take a single imc CANSAS-module which you are unable to find on the CAN-Bus using the regular
integrating procedure.

2. Disconnect the module's power supply.

3. Attach the Reset-plug to the module. It is inserted into one of the module's two CAN-terminals.
Connect the module's other CAN-terminal to the CAN-adapter in the PC via an appropriate short
(e.g. 1 m..2 m) CAN-Bus cable. No other CAN-nodes may be connected. Don't worry if there is no
second terminator; the Reset-plug doesn't have any terminator. But for the Baud rate 125 kbit/s
which is subsequently used, and a short cable, one terminator on the side of the PC's CAN-adapter
is enough. This manner of proceeding is of course only permissible as a temporary measure in
conjunction with the Reset plug. Otherwise, the CAN-Bus must always be correctly terminated at
both ends.

4. Now connect the power supply to the imc CANSAS-module.

5. The imc CANSAS-module boots up. You see the LED light up briefly. Then the LED goes off. The
module has been reset.

6. The module can now be located as having the Baud rate 125kbit/s, the Master-ID = 2032, Slave-ID
= 2033 and standard identifiers. In the software, access the Integrating-Assistant, select individual
integration and then the setting "Default (or with reset plug)".
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Integrating-Assistankt

The fallowing CaM-interface settings are available for
purpozes of madule identification:

" iDefault [or with reset-plug §

" Default rack operation

" Custom settings

| For meszage reze ption IEDEE

[ [ Fan messane answening IEDSS

Baud rate: I 125.0 j kbitd's

™| e externded (D

[ St o

[ Elare: L

7. Close the Assistant.

8. The module is located and adopted into the software system.

9. The Reset-plug is still connected.

10.Now set the desired CAN-parameters for the module. To do this, select the entry CAN-Bus-
Interface in the software in the tree at left, and on the right-hand side, select the index card

General. Then make the following settings, in this example, for rack operation:

File Edit Wiew Module Extras

Help

=101 x|

D|S|ES] 25| filkx] %8| Sla] v|&@m A

Grouped by messages
imcan.mdb * =
-8 UNIS_§78367

----- £% 5 universal amplifiers

=-fzh (CAN-Bus interface
- 5] Messagell

----- Jh, Charnelot
----- I, Charnelnz

----- Jh, Charnelns

----- I, Charneln4
=& Message0?

----- I, Charnelos

----- Jh, Charnelns

----- I, Charneln?

----- JTh, Charnelos ™
4| | B

Ready

CAMN-Bus inkerface

General | Heartheat I

Baud rate: | 500 kbit/s

@ [ Al identifiers are Extended |dentifiers [2.0B]

Canfiguration Meszsage |dentifiers

|dentifier for module mezzage

reception [ Master-D J; I2
Identifier for module mezzage |3
answering [ Slave-D |

[~ Ezpert settings [ needed for buses suffering overload or interference]

115.09.2003 [15:47:51 ¢

11.Next, the module must be configured. So select it from the menu Modules /Configure...
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4

:2 The Reset-plug is skill sttached to a module!
-

The plug can be pulled (at this moment), but the voltage supply must nok be interrupted! There will be a another
prompt later to pull the plug, but this interrupts the supply,

Coantinue’?

12.You can leave the Reset-plug on the module. Confirm with Yes.

13.0nce configuration has been successfully completed, the final prompt to pull out the Reset-plug
appears:

x

"’: Wi ARG !
[]

The Reset-plug is skl atkached ko a module!

The madule must now be disconnecked Fram the voltage supply and the Reset-plug must be remaved, Mext, the

supply musk be re-connecked, The module then skarts up without the Reset-plug and warks with its new
configuration.

14. Remove the Reset-plug and re-connect the module to the CAN-Bus. For this purpose, the supply
voltage must at least be briefly interrupted so that the module can reboot. Note that this is the

moment to re-attach any terminator plug which may have been removed before. The CAN-Bus
must be connected to 120Q at each end.

The Reset-plug is not needed for normal operation. We highly recommend that you always operate all
imc CANSAS-modules, which are used in a single environment, with the same CAN-parameters (i.e. Baud

rate, Master-ID, Slave-ID). Then you can combine any modules to CAN-Busses without their interfering
with each other.

If you use multiple imc CANSAS-modules in conjunction, give regard also to the notes on rack operation.
There you can find hints especially on the topic of running multiple modules.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



108 Operation

0 Notes

e Be aware that the module checks whether the Reset-plug is attached upon every cold or warm start.
If the Reset-plug is attached, the module starts with the default CAN-parameters. It doesn't start
measurement at this point.

e There is no reason to attach the Reset-plug to a module during a running measurement. It will simply
be ignored.

e Note that in certain situations the unit starts warm, for example when configuring, making a
firmware update, when reading from and writing to sensor- or slot EPROMs as well as other cases.

e The module will not take measurements if it is started with the Reset-plug attached. It can only be
prepared to take measurements if the Reset-plug is removed. Not only that, it must also be re-
activated, for instance by briefly removing its power supply.

e When operating with the Reset-plug, it is recommended to do only as much as is necessary, namely
to reset the system to a defined and thus known Baud rate. Afterwards the Reset-plug should be
removed right away. Then you can resume work with the module as accustomed.

o If mysterious bus errors repeatedly occur when working with multiple imc CANSAS-modules (e.g.
modules can't be found, configuration takes too long and doesn't always work), this may be caused
by one of the following:

o The CAN-Bus wiring is faulty (e.g. terminators, no branching).

o The modules have different Baud rates. The CAN-Bus can only work properly if all the bus' nodes
have the same Baud rate. Always avoid joining modules with different Baud rates in a CAN-Bus
circuit.
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3.5.4 Bus-off error - Change baudrate

When configuring the imc CANSAS modules, their Baud rates must be known. When the imc CANSAS
software is exited, the last Baud rate to have been set is saved along with the database (mdb-file). This

ensures that upon any later measurement, the imc CANSAS hardware and the PC are both using the same
Baud rate.

If, however, an older database is loaded, it's possible for the database's Baud rate not to match the one
used by imc CANSAS. A Bus-off error occurs. Avoid Bus-off errors by observing the following:

e Any change of Baud rate must be made simultaneously for all modules.

o [f different mdb-files are used to create the configurations, the same Baud rate must be used
absolutely always.

e Whenever possible, a system should only use one single Baud rate value. Even if there are several
nodes, the probability of an error is reduced.

e Consider using your option to order your imc CANSAS unit factory configured with the desired Baud
rate.

e Use as the Master ID= 2 and the Slave ID= 3 (as with Standard Racks)

0 Note

imc CANSAS is using the slave ID plus seven following IDs. If ID = 2 and Slave ID = 3, then the IDs 4..10
will also be reserved and can’t be used for other purposes.

3.5.5 Racks
3.5.5.1 Racks, slot identification

In the 19" subracks or module cages produced by imc, there is an EPROM on the subrack's backplane for
each slot. If a imc CANSAS-module is inserted into the slot, it is connected to the power supply, the CAN-
Bus and to the slot's EPROM as soon as it docks in. The EPROMs are factory-programmed to describe the
Positions 1 .. 10 (or another highest position depending on the width of the cage).

The imc CANSAS operating software can query the contents of this EPROM. To do this, select the module
in the tree on the left side of the user interface (the module's base entry), and on the right-hand side, the
index card Slot-Info. Then hit the Update button. The EPROM's contents are read out. Naturally, the
module must be connected in order for this to work, and must be in contact with the PC via the CAN-Bus
and be inserted into a rack having EPROMs.
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=10 ]
File Edit Wiew Maodule Extras Help
B OS] @ kX ([[EE s n v &M & .
arouped by messages CANSAS module; UMIS_872761
[ rackl.mdb e
gﬁ [ 317 LN 3 — Generall Wersion  SlotInfo | Sensu:ursl
Universal amplifier Senzor statuz: Senzor charactenstic values uzed at lazt zetting, pozzible
EI@ CAM-Bus inkerface - nat up-to-date
=4 Botschaft100 y M
""" dll, Kana:lill B Assembly
""" dfhy, Kanaloz Inztallation location Rack
""" dfh, Kanalo Harizantal position 3
""" dfh, Kanalod Wertical position 3
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The illustration shows typical EPROM contents. The actual content can be overwritten by the user. The
horizontal position is the slot's position number within the racks, where 1 refers to the leftmost slot.

The slot information is saved permanently in the database and upon exporting. In consequence, this
information is also available offline.

o Note

e The slot information is also available via the menu item Module - Sensors- Read characteristic
values| 94] (from sensor-EPROM).

e The slot recognition is not imported automatically when integrating new devices

3.5.5.2 Using CANSAS in a rack

e Power: Make sure to provide adequate power and appropriate voltage from the adapter which
supplies the rack. We recommend a voltage of at least 24 V so that a small current and thus only
moderate voltage drops at the backplane will result.

¢ Plugging-in (Hotplug): While imc CANSAS-modules are already docked in the rack and measuring,
no other modules should be inserted. Modules should always be either inserted into or removed
from the rack with the power supply off. However, if it becomes necessary to insert modules during
running operation, note that the modules' first contact with the terminal's supply voltage will
produce a considerable inrush current. This current can cause a brief collapse of the voltage supply
to the other modules, which means that undisturbed operation cannot be ensured in such cases.

e CAN-plugs: In the standard rack from imc, each slot has two CAN-Bus plugs. These two plugs are
designed so that the inserted imc CANSAS-module receives the complete CAN-Bus and supply
connection. But these plugs are not both equipped as per CiAa. In particular, the CAN-Bus is
connected to only one of the two plugs. Only imc CANSAS modules should be connected at this
plug. It is important not to use these plugs to, for instance, attach a Reset-plug or a CAN-Bus cable
as a stub line.
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e Baud rate: All imc CANSAS-modules in a rack must have the same Baud rate. If even only one of the
modules or the PC is set to a different Baud rate, the CAN-Bus will not work. The CAN-controller
components detect a bus-error and deactivate themselves. The CAN-Bus is programmed to do this.
It is recommended that you work with only a single Baud rate within the test location or environs
for which task the imc CANSAS-modules are places in the racks. Only then is it possible to freely
combine modules, to insert them into racks and to have them automatically recognized by the user
interface. The setting Standard- or Extended identifier should also be the same for all.

e Master / Slave-ID: Along with the Baud rate, a single Master- and Slave-ID should also be set for all
the imc CANSAS-modules. Like the Baud rate, these two CAN-Bus identifiers absolutely should be
the same throughout the measurement setup. The two identifiers enable the user interface to find
any imc CANSAS-modules connected to the CAN-Bus and to make settings for them. When imc
CANSAS-modules are first integrated into the system, always enter these two IDs along with the
Baud rate. It is also only possible to find modules in the system with these identifiers. In this case it
is desirable and even necessary that the same CAN-identifier is set for all modules. Note that for
sending measurement values along the CAN-Bus it's exactly the other way around: in this case, all
identifiers absolutely must be different (unique), for the CAN-Bus to operate.

¢ Major customers / Factory-set Baud rate: By default, imc CANSAS-modules are shipped with a Baud
rate of 125k and Master/Slave ID 2032 and 2033. For major customers, the rack-operation
alternative is available: Baud rate 500k and ID 2 and 3. This combination is especially recommended
for operation in racks. If you are a major customer, arrange with our Sales personnel for all your imc
CANSAS-modules to be pre-configured for rack operation. Then you can immediately employ virgin
modules in your rack.

3.5.5.3 Rack maintenance

The rails in the 19“-subrack gradually become worn down and require a certain amount of maintenance.
If it becomes difficult to insert or remove modules, then it's possible to lubricate the rails with such
substances as Vaseline. Feel free to contact our Customer Service for suggestions.

3.5.5.4 Operating software, modification of the Baud rate

In the operating software, the Baud rate can be set individually for each module. To do this, select in the
tree at left the entry CAN-Bus-Interface. This entry exists for every imc CANSAS-module type. On the
right-hand side of the screen, select the index card General.
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Observe the following notes:

e If only a single module is connected to your CAN-Bus (in other words, only the two CAN-nodes PC
and 1 imc CANSAS-module), then you can change the Baud rate and other settings as you wish and
then configure the module. Once the module has been configured successfully, the imc CANSAS-
module reboots and starts up with the new Baud rate. The PC also switches to the new Baud rate.
You can then communicate with the module with this new Baud rate.

o If you use a CAN-Bus with multiple subscribers, they must all always have the same Baud rate. If
even one subscriber has a different Baud rate, the CAN-Bus no longer works. The CAN-controllers
detect bus errors and deactivate automatically; the CAN-Bus is designed to do so. If you wish to
change the Baud rate for the entire CAN-Bus, this must be done for all subscribers at the same time.

e If you use the CAN-Bus just with the PC and otherwise only imc CANSAS-modules, the Baud rate can
be changed for all subscribers at once. First set the new Baud rate for all modules in the user
interface. The select all modules in the tree on the left side of the user interface. Then select the
menu item Modules / Configure... The software recognizes that the Baud rate is to be changed,
notifies all modules of the new Baud rate and has them all reboot at the same time. They all then
boot up with the new Baud rate.

e The technique described above only works if all the modules already had a common Baud rate, so
that it was even possible to address them all via the CAN-Bus. This technique is only available from
the firmware for the software version V1.3Rev.11 onwards. If this isn't present, first configure the
modules without changing the Baud rate in order to update the firmware.

e If you use other devices with your CAN-Bus (besides imc CANSAS-modules), changing the Baud rate
is more difficult since these devices don't respond to the imc CANSAS software's boot command. In
this case, these devices must be first removed from the CAN-Bus and changed separately.
Afterwards they can be re-integrated into the system.
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o [f it ever does occur that modules with different Baud rates are joined in a common CAN-Bus, there
will constantly be bus errors. imc CANSAS-modules will either not always show up during searches
or not at all, or configuration fails etc. The symptoms are the same as for a physically defective bus,
e.g., due to a line which is too long, or if there is too much interference or incorrect termination
(e.g. the 120 Q) resistors needed at both ends of the CAN-line are missing). If you are certain that
the trouble is caused by different module Baud rates, you can remove the offending modules from
the system and set them to the correct Baud rate separately. Alternatively, you can use the Reset-
plug. There are two ways to do this:

e The Reset-plug is inserted in every imc CANSAS-module.
o A CAN-cable is used, to which Pins 3 and 4 of the 9-pin DSUB-plug are connected. In this case, a
Reset-plug on one module is sufficient.
The point of the Reset-plug is that Pins 3 and 4 are jumpered. If a module detects this short circuit upon
activation of its power supply, it starts with the standard Baud rate of 125 kbit/s. You can then find all
modules at once in the integrating process, set the new Baud rate for them and then configure them.
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3.5.6 Connecting to imc SENSORS

The sensor database imc SENSORS is a separate product and not an element of the imc CANSAS software.
But the two programs work seamlessly in concert. Please refer also to the user's manual for the imc

SENSORS software.

Start: imc SENSORS can be started from imc CANSAS using the menu item Edit/ Start imc SENSORS. This
menu item is only enabled if imc SENSORS is installed and not yet started.
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Transferring sensor properties: In the imc SENSORS user interface, select the sensor which is connected
or to be connected. Use the Drag & Drop technique to move it to the corresponding channel's entry in
the tree diagram of the imc CANSAS user interface. There, the target will be displayed as selected.

Once you have "dropped" the sensor, a dialog appears showing how the sensor settings were applied in

the channel. Any error messages will also appear.

~ Read identifying data
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Progress indication dialog for read-in of sensor properties
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There is an alternative to the Drag & Drop procedure, in which you also first select the sensor in imc
SENSORS. Next, select one or more channels in the tree diagram on the left side of the imc CANSAS user
interface and the menu item Edit / Add sensor.... Then the sensors properties will be used for setting all
the selected channels. This makes sense for sensor properties common to many units, independent of
any serial number; for instance, a simple Type K thermocouple.

3.5.7 Sensor recognition

Some imc CANSAS-modules such as UNI8 are able to read-in sensors with EPROM. These are intelligent
sensors in which an electronic spec sheet is stored in the EPROM. This spec sheet is also referred to as
TEDS (Transducer Electronic Data Sheet), as described in the industrial standard IEEE 1451. The standard
IEEE 1451.4 is of particular interest in this context. At this writing, however, this standard is as yet at the
"proposed" stage, therefore not yet official. The electronic spec sheet contains information for
administrating it, such as its manufacturer, model and serial number. Also data for scaling, such as
sensitivity, and physical and electrical value range. And finally, it also contains data on the sensor's power
supply and calibration.

Sensor recognition, for example in UNI8, proceeds according to the following pattern:

1. Before connecting sensors to the module, you must guard against any danger. For this purpose,
you must keep in mind that UNI8 is an all-purpose module with built-in sensor feed. If this internal
voltage source supplies 24 V, for instance, because a sensor needing this voltage either is or was
connected, no sensor may be connected which can take, for example, only 5 V. The module must
first be put in a "neutral" state. To do this use the menu item Module / Sensors / Prepare plugin...
Then the UNI8 can be configured for a sensor feed of 5 V.

2. Connect the sensors to UNI8. The UNI8 should not be activated at the time. But note any
peculiarities of the sensor used. Many sensors may actually be connected while the power supply
for UNI8 is on; this is a so-called hot-plug procedure. At this point, the UNIS8 (if activated), is not yet
correctly configured.

3. Now it is possible to read out the EPROM-chip's sensor information. To do this, go to the tree
diagram on the left-hand side of the user interface and there select the entry of the module whose
connected sensors are to be read in. Then select the menu item Module / Sensors / Read identifier
data... Alternatively, the corresponding toolbar button can also be used:
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4. Next, a dialog showing the details of which channels are connected to sensors with EPROM
appears. It also shows how the sensor properties are transferred to channels settings.

~ Read identifying data
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5. Then you can check the suggested settings for the measurement channels and also the global
modaule settings such as sensor feed, and modify them if desired. In particular, check the data rate

and channel names.

6. Finally, the module must be configured for these settings to take effect.
Checking the connected sensors: Whenever it boots (start, cold-start or warm-start), UNI8 performs a
check of the connected sensors. Of course, it is actually the EPROM of a connected sensor which is
checked and not really the sensor itself. If the EPROM is the same as when configuration was performed
(download or configuration), then it is assumed that the correct sensors are connected. The LED displays
the appropriate blink-code (in default configuration). If the EPROMSs don't match up, a different blink-

code is displayed.

3.5.8 Guarding

Guarding is in imc CANSAS the reverse of heartbeats. This functionality is available only to the imc
CANSAS output modules such as DAC8: a Master such as a process monitoring or automation system
sends a cyclical message via the CAN-Bus. The imc CANSAS module monitors this signal. If the message
fails, the imc CANSAS unit goes into a defined rest state, e.g. zero Volts at the output. This functionality is
useful for securing operation of an installation where disturbance of the CAN-transmission or outage of
the guidance system must be expected. It is recommended to have the guarding-message emitted at a
rate of 1s, for example. Then in imc CANSAS, a monitoring interval (time-out) of twice that length is set. If
the guarding-message fails for longer than that, in our example, for 2 seconds, so that imc CANSAS misses
the message for that time, then all of the module's inputs go into a pre-determined rest state.

The guarding-message is set in the user interface by selecting the entry Special functions in the tree at

the left, and the index card Heartbeat at the right.
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There, select the identifier for the message. This identifier must be unique for each module, just like
every identifier on the CAN-Bus in general. You can also specify the maximum interval which may elapse
until the next time the imc CANSAS module receives this message. If this interval elapses and the
message doesn't arrive, all of the imc CANSAS outputs go into their rest state.

If CAN-messages setting the output values finally do arrive, the module obeys as usual.

The guarding-message's content doesn't matter. The imc CANSAS-module only responds to its presence.
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3.5.9 Heartbeats

All imc CANSAS-modules (excepting imc p-CANSAS modules and imc pu-CANSAS-HUB4) can be made to
transmit a so-called heartbeat message via the CAN-Bus. This message is basically a sign of life from the
module. Just like an animal's pulse proceeds at a regular pace, this type of message works the same way.
A master which monitors the entire CAN-Bus can thus determine on the basis of the regularly
transmitted message whether a module is still alive (meaning: at least working well enough to send this
message).

It is thus seen that this heartbeat message is mainly useful for output modules which don't send
messages on their own but rather wait to first receive other messages from the CAN-Bus. Such modules
include the DAC8 (analog outputs), the DO16 (digital outputs) or the DO16R (relay) or the PWM8 module
(pulse-width modulated output). Without the heartbeat message, the bus master would hardly or only
indirectly be able to recognize whether the modules are working at all.

Such a master exists in many situations, e.g., a test rig PC, which controls the overall test station, a
guidance system or an automation system.

But the emission of heartbeats is also useful for modules which actually send their measurement data at
regular intervals as CAN-messages via the CAN-Bus. The heartbeat message contains important
information: The module's serial number and a '"Magic number' for its configuration. and additionally, in
the case of sensor-detecting modules such as UN8, a bit which reflects whether the correct sensors are
connected. On the basis of this number, the guidance system can determine the following:

e |s the correct imc CANSAS unit installed? Or could someone have removed and replaced it with a
different one, which either is or isn't configured the same way? An experiment setup's record may
include info on the measurement equipment used and its calibration. If the device was exchanged,
this info would be missing. This situation can at least be detected.

¢ |Is the module configured as it is supposed to be? Naturally, the data-recording measurement
system must be able to rely on the imc CANSAS module being configured as it should be. Otherwise,
acquired data may be interpreted incorrectly. If the imc CANSAS-module was reconfigured, it's at
least possible to detect.

¢ In the case of sensor-recognizing modules it is even possible to notice whether the correct sensors
are connected.

All this information isn't directly relevant to conducting a single, classical lab experiment. But at test
stations where different personnel set up and conduct a variety of measurements, it can be crucial.
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The heartbeat-message is set in the user interface by selecting the entry Special functions in the tree at
left, and going to the Heartbeat index card on the right-hand side.
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There, select the identifier for the message. This identifier must be unique for each module, just like
every identifier on the CAN-Bus in general. It is also possible to specify the interval at which the message
is sent. Intervals in the range between 1s and 10s would be sensible.

Contents of a Heartbeat-message (64 Bit)

Bit1..30 serial number of the module (30 Bit)
Bit 31 reserved
Bit 32 1, if the module is in sync mode; 0 else

Bit 33 ... 64 configuration number of the module (32 Bit)
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3.5.10 Synchronization

With many imc CANSAS acquisition modules (modules which measure physical quantities and send CAN-
messages), there is the option to synchronize the data sampling of multiple modules.

o Example

Each of a UNI8 module's channels is equipped with its own amplifier and A/D converter. All of the
module's channels are sampled simultaneously. However, if multiple UNI8 units are used, note that
each one has its own independent quartz timer. Therefore, the modules are not synchronized to each
other unless special steps are taken. If an application requires synchronized capture on more than 8
channels, the Synchronization feature can be used.

In imc CANSAS, synchronization can be achieved in a variety of ways.

e CAN-1 Protocol: A CAN-Bus message is used for the synchronization. This message is sent at a 1s
pulse rate by a imc CANSAS-module acting as the Master. Other imc CANSAS-modules acting as
slaves receive this message and synchronize themselves to it. The message is formatted according
to the "CAN-1" protocol. In case devices as imc BUSDAQ and imc CRONOS-PL are used as CAN
logger, they should be set as CAN-1 Masters. This is the recommended option whenever these
devices also capture the measured data.

The condition for being able to perform synchronization via the CAN-Bus is that all the devices (both
the master and all slaves) are connected to the same CAN-Bus line, and no gateway or router may
be connected between them. In the CAN-1 protocol, special care is taken to provide high time-
precision.

0 Note

If the imc CANSAS modules are configured by an imc device CAN interface through imc DEVICES
software, only the imc device is allowed to be set as CAN-1 master.

e TTL square 1s: A line is laid between the imc CANSAS-modules on which communication by TTL-
level takes place. One of the imc CANSAS-modules is declared the Master and generates a 1 Hz
square-wave signal. Other imc CANSAS-modules are declared slaves. They respond to the signal by
getting into synchronization. The square-wave signal can also be generated by an external
generator. In all imc CANSAS-modules, one pin each in the CAN-Bus sockets is provided for the TTL-
signal. The signal's reference ground is the CAN-Bus ground which also has a terminal in the
connector. This arrangement enables the synchronization signal to be efficiently transferred along
the CAN-cable.

e DCF77: This mode works like the square mode (also a 1 Hz TTL-level signal). But here, the square-
wave signal conforms to the DCF77 standard. This means that it also contains the time and date
information, which produces a gap in the 59th second of every minute. imc CANSAS has no use for
the time/date information and uses the signal like an ordinary square-wave. imc CANSAS itself
cannot be a DCF-master. For synchronization purposes, it can only play the role of slave.

For all synchronized operating data, a time accuracy of 100 ps or better is ensured if the communication
between the master and slaves is working properly. Typically, the offset is even an order of magnitude
smaller, about 10 ps.

All imc CANSAS modules configured as slaves for synchronization purposes are soon synchronized (after
approx. 2 s) upon startup of a master. Internally, they work with a PLL which already begins to operate at
the specified accuracy within a very short time.
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0 Note Limitations

e In case a imc device ( e.g. imc BUSDAQ-2, -X or BUSLOG) is operated in sleep/resume mode,
synchronization after resume is not possible.

e Please note, that different filter settings cause different delays as well.

e Certain exigencies of the system cause incorrect values to be measured in the measurement
mode "Temperature Eﬁ“, when the module is operated with synchronization activated. Therefore,
leave the synchronization deactivated for temperature measurement!

imc CANSAS as Master: If imc CANSAS is configured as Master for synchronization purposes, note the
following: In the CAN-1 protocol, the Master stops all slaves after booting. Then comes a phase during
which the module flashes yellow and red for 5s (this applies to all operating types) and does not yet
measure. Then measurement starts. If there are slaves, they begin to measure at the same time. The
purpose of this starting procedure is that different imc CANSAS-modules within a system can be activated
simultaneously but need different amounts of time to boot.

imc CANSAS as Slave: After booting, a slave waits for a signal from the master. If there is no master to
send a synchronization signal, the slave doesn't start. Once the master does become active, the slave
starts at the same time. If the master has an outage, the slave continues to work anyway. Of course, if
that happens, it cannot really operate synchronously, but it does continue to measure at the same
quartz-controlled pulse rate which it last had. If during such a situation a master suddenly is activated,
what happened next depends on whether or not the master is (approximately) in the same beat as the
slaves (and, in particular, shares the same phasing). If yes, the slave gradually adapts itself to the master's
phase, which can take a few minutes. If not, the slave is totally re-synchronized. Towards this end,
measurement is briefly interrupted and later re-started. In CAN-1 protocol, the newly-started master
would stop all slaves anyway in order to start them simultaneously afterwards.

Setup:

Select Special function in the tree diagram at left. On the right side, select the index card
Synchronization, in which you set the synchronization type. The default is No synchronization. The
module can be set either as a master or slave for synchronization purposes, as desired. This is also where
to set whether to use the TTL-signal (1s square-wave) or the CAN-1 protocol for synchronizing via the
CAN-Bus.
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If the CAN-1 protocol is used, the CAN-Bus identifier of a CAN-Bus message must be specified. This
identifier should get high priority. The smaller the identifier, the higher its priority, e.g., 1. It isn't
necessary for this message to have the highest priority, but it should be relatively high. Note that the
identifiers which may be used for recognizing the imc CANSAS-modules (e.g. 2, 3 and 8 etc.) may not be
the same as the identifier for synchronization.
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There are also additional options:

e Always observe command messages: The messages are defined in the framework of the CAN-1
protocol. They enable the starting and stopping of measurements.

e Wait for command message after setup: If this is selected, the imc CANSAS module doesn't start the
measurement right after booting. Instead it waits for a message which expresses the command
Start measurement. These messages are also defined by the CAN-1 protocol.

e For these two options, the ID of the CAN-Bus message to be used must also be defined.
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Time offset (Module type, Sampling frequency):

There is a slight time offset between a module's individual channels. This also applies to channels which
are equipped with simultaneous Sample And Hold or in which the AD converters work simultaneously.
This is because the individually conditioned channels possess analog components such as amplifiers and
filters. These have narrow tolerances, but also slight deviations in their frequency response and thus also
in the times for signal propagation through the components. However, in UNI8, for instance, these
discrepancies are typically around 10us.

Synchronization really only ensures that the instant in which a sample is taken is the same. But the signal
propagation time through the module depends on many factors. These include the analog part with its
anti-aliasing filter and any digital filters it may have. The filters (and the digital filters in general) are
configured according to the sampling rate. This is because an anti-aliasing filter is selected which is
appropriate for the sampling rate set. Thus, the signal propagation time varies with the sampling rate.
Although this signal propagation time is constant for a given module type and a given sampling rate, if
either of these factors change, so does the propagation time, which becomes noticeable when working
with a variety of module types (e.g. UNI8 and P8). This offset is constant and can be corrected but it isn't
zero. To simplify matters, it's recommended to use only one module type for real phase or propagation
time measurements, and to set the same sampling rate for all measurement channels whose values are
to be compared with each other.

Data acquisition:

When imc CANSAS-modules work synchronously, this makes certain demands on the data acquisition
system. In general, it's necessary for the data acquisition system and the master (timer) of all the

imc CANSAS module to be one and the same device. For an ideal match, use such devices as imc BUSDAQ
and imc CRONOS-device. One such unit can then serve as the master, configured as per the CAN-1
protocol, and the imc CANSAS modules act as the slaves.
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4 Virtual Channels
4.1 What are virtual channels?

The imc CANSAS-module comes with a fixed number of physical channels whose signals can be
transmitted along the CAN-bus. However, additional, so-called virtual channels can be generated. These
can be data streams computed from a physical channel's signal (e.g. the low-pass filtering of a physical
channel). But virtual channels can also be completely artificial constructions (e.g. a sawtooth signal). Also,
virtual channels can be used to achieve data compression.

Virtual channels are generally used to pre-process imc CANSAS-module data. For instance, passing huge
amounts of data coming into imc CANSAS at a high sampling rate straight into the CANbus would severely
strain its capacities. The data can be pre-processed while still in the imc CANSAS system (e.g. in the form
of averaging, filtering and subsequent data compression). Consequently, the data load transferred to the
CAN-bus can be reduced; only such data are sent to the CAN-bus as are necessary for evaluation
purposes.

4.2 Creating virtual channels

_I To establish a virtual channel, use the command 'New/ Virtual channel' in the 'Edit' menu or click on
the corresponding tool.

A new virtual channel is created. This virtual channel's entry in the Module Tree appears under 'Without
CAN-bus message'. If the virtual channel is to be transferred on the CAN-bus, it must be assigned to a
message.

When a virtual channel is generated using the imc CANSAS operating software, it initially has default
settings. There are different dialogs providing the ability to make settings for the virtual channel which
are appropriate to your requirements. To do this, select the virtual channel's entry in the Module Tree.
Clicking on one of the filecard tabs makes the desired dialog appear in the foreground.

General notes

This filecard contains the controls for the most basic parameters of a virtual channel. These are its name,
comments, and Y-unit. The virtual channel's sampling rate is additionally displayed since it can differ from
that of its parameter channels owing to the possibilities for data compression.
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Name: A designation unique within the imc CANSAS-module system, used to differentiate among the

channels. Characters permitted in the name include the alphabet, numerals, " " and "~", though the first
character may not be a numeral. The name may take a maximum of 255 characters. The default name of
a new virtual channels is "VirtualChannel_i", _i being the number of already present virtual channels + 1.

Comment: A text accompanying the virtual channel. The text could be a detailed explanation of the
virtual channel's name, or any other notes on the channel. It may take a maximum of 255 characters.

Unit: A drop-down list box offers a selection of units. An arbitrary text having up to 45 characters can also
be specified.

Sampling interval: Indicates the virtual channel's sampling time which is derived from the parameter
channels chosen and from the data compression specified.
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Function: Specifies how the virtual channel is computed. This is done by selecting a calculational function
and parameterizing it. The parameterizing process involves the Parameterize-dialog of the Formula
Assistant, as in FAMOS or Online-FAMOS (imc DEVICES).
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Function: A selection of functions, arranged in groups (see the overview of functions!+s71 further down), is
offered in a pop-down list box. Online help pertaining to the selected function is displayed.

Function parameters: The boxes below the function selection box are for setting the parameters. A
description of the various functions' parameters can be found in the 'Function Reference'.

The functions generally take one or two channels as their parameters. The channels can be physical or
already present virtual channels. If two channels are a function's parameters, they must share the same

sampling rate.

If the functions can take numerical values as parameters for comparisons or other logical operations
together with parameter channels, the values must be specified in the channel's physical units. It is then
necessary to take the scaling (factor and offset) of the numerical value's parameter channel into account.

Message Mapping: See the information on input channel Progerties@ dialogs in Chapter Operation [ 103,
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4.3 Data formats

The imc CANSAS-module supports the following data formats:

Data format Size Definition Numerical range
Digital data format 1 bit binary numbers 1 (TRUE) or O (FALSE)
Integer data format 2 byte signed integers -32767 ... 432767 or
8001h ... 7FFFh
Unsigned integer data 2 byte unsigned integers 0...+65535 or
format Oh ... FFFFh
Long data format 4 byte signed integers -2147483647 ... +2147483647 or

80000001h .... 7FFFFFFFh

Real data format 4 byte Real numbers -1,0E28 ... +1,0E28

Channels with Digital data format return only the values 1 (TRUE) or O (FALSE). The scaling offset and
factor are 1,0 and 0,0, respectively.

Channels with Integer data format return integers as complements on two in the range from 8001h
(corresponding to -32767) to 7FFFh (corresponding to 32767). The numerical range is symmetrical. The
value 8000h (corresponding to -32768) isn't used. Each channel has its own scaling factor and offset. The
integer values are multiplied with the factor and the offset is added to the product. This transformation
yields real numbers in the desired numerical range.

Channels with Unsigned integer data format return integers in the range from Oh (corresponding to 0) to
FFFFh (corresponding to 65535). Each channel has its own scaling factor and offset. The integer values
are multiplied with the factor and the offset is added to the product. This transformation yields real
numbers in the desired numerical range.

Channels with Long data format return integers in the range from 80000001h (corresponding to
2147483647) to 7FFFFFFFh (corresponding to 2147483647). Each channel has its own scaling factor and
offset. This numerical format is only used by the incremental encoder module (totalizing events).

Channels with Real data format return real numbers in the range from -1,0E28 to 1,0E28. The numerical
values have already been corrected with the scaling factor and offset. To transform a channel in Integer
format to Real data format, the function "ToFloat" is available (see also "Conversion To Float| 1" in the
function reference). The Float-format as per IEEE is used. The results of calculational functions can be
transformed to real numbers and transmitted on the CAN-bus. However, channels in Real data format
cannot be subjected to calculational operations. Channels in Digital or Integer format can be subjected to
appropriate calculational operations.
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4.4 Integer-arithmetic

The imc CANSAS-module uses an integer processor. Calculational functions therefore must manage with
16-bit Integer-arithmetic. Computations with real numbers on the Integer-processor are possible in
principle, but require excessive time. The computational functions' algorithms therefore are always
compromises of processor time and precision.

The imc CANSAS-module mainly works with integers. The numerical range extends from -32767 to
+32767 in whole numbers. Though scaling factor and offset can produce large real numbers, internally
this small value range is all that is available for computations. This means that any real number range can
be simulated, but that not every number within such a range can be expressed. There are always only
65535 different result values possible. Due to the number range's symmetry around the value 0 the
number -32768 is not used.

For instance, with a factor of 1,0 and an offset of 0,0, the numerical range is -32767,0 ... +32767,0. A 13
as an integer stands for all value between 12,5 and 13,5. If the factor and offset are 100,0 and 0,0, 13
stands for all values from 1250 to 1350.

The results of computations can therefore in principle deviate from the technically correct value by 1 LSB.
And some particular functions, such as inverse value, can deliver results which deviate from the expected
results by several LSB's.

This difficulty is especially evident when multiplying two Integer-values: The result channel can also only
be expressed as the Integer-values -32767 to +32767, just as the two channels which were multiplied. For
instance, the product of 2% and 2% is 230. The value 23° is reduced to 16 bits, so the lowest 16 bits are
simply dropped. Taken together with technicalities of the value range scaling, cases can thus arise when 1
* 1 returns 0. But multiplication can be employed sensibly, as illustrated by the following example: Power
= current * voltage. For measurement ranges of 0 .. 4 A for the current and 0 .. 5 V for the voltage, the
result value range is 0 .. 20 W. The value range 0..20 W can indeed be expressed sensibly with 16 bits.
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4.5 Constraints

Virtual channels which aren't used are automatically omitted from calculations. Virtual channels which
are results of certain functions having the reduction factor 1 (i.e., the input channel's sampling rate is the
same as the result's) are automatically treated as an allocation (e.g. Maximum, Minimum, Average).

Certain functions automatically carry out re-scaling, which is necessary whenever differently scaled
channels are jointly subjected to computational operations (Addition, Subtraction, etc.) or to cancel out
an offset (e.g. for SQRT or high-pass filters). The re-scaling changes the factor and the offset. The factor
and offset are indicated on the virtual channel's Message Mapping Properties dialog. Re-scaling and its
effects on the factor and offset are not discussed in the function descriptions.

The re-scaling does, however, produce a loss of precision which must be taken into consideration. If two
input channels with substantially differing scaling are combined in an operation, the discrepancy can
become large indeed.

There are limits on the processing power. In particular, imc CANSAS modules supporting high sampling
rates (e.g. 10 kHz sampling rate for the digital data acquisition module DI16) will tend to exhaust the
available processing resources when performing complex data processing at the highest possible
sampling rate. However, by using data reduction (resampling and thus reduction of the data rate), even
processing which is very taxing for such modules (for instance, filtering) can be carried out at a slower
sampling rate. By contrast, imc CANSAS modules supporting only relatively slow sampling rates (for
instance, the differential amplifier module C12 with a 500 Hz sampling rate) can indeed perform 4th
order high-pass filtering on all input channels at the top sampling rate.

The number of virtual channels available is limited to a total of 100. The available channels depend on
the module, because a certain number of virtual channels are already used internally. For example to
calculate the temperature of a thermocouple, the cold junction compensation has to be calculated.
Therefore an internal channel has to be used, which is not visible to the user.

If one module has both messages configured with slow data rates and with high rates, it may occur that
the rapid messages are delayed in being transmitted. This happens whenever several messages having a
slow rate are transmitted in rapid succession, which of course takes up much time. This time amount can
also be (significantly) greater than the fastest data rate. The corresponding messages can contain virtual
or physical channels. The problem usually arises whenever very many channels or low Baud rates are set.
One possible remedy might be a higher Baud rate.
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4.6 LEDs

The imc CANSAS-module is equipped with one or more LED depending on the module. It is located to the
right above the external power supply jack. It can shine red or green, or their combination yellow.

The manufactory default codes are described in chapter "Measurement technique" 217,

The LED can be under the user's control. The red and the green parts can each be set up just as virtual
channels are. If both colors shine at once, it appears yellow. Making settings for the two color
components can be accomplished using the imc CANSAS operating software via the Module Tree's entry
"CAN-bus Interface" under "Without CAN-bus message". On the corresponding dialog pages, you can
parameterize each of the color components in the same way as virtual channels.

An LED's control signal takes digital data format (1 (TRUE) corresponds to LED on and 0 (FALSE) to LED
off). Any function whose result is in digital data format can be outputted by an LED. Here we will devote
particular attention to the functions "Digital Constants" and "LED-Flash":

The function "Digital Constants" lets you generate digital functions. The constant's value is to be specified
as either 0 (FALSE) or 1 (TRUE). When the constant is set to 1 (TRUE), the selected color component of
the LED shines, otherwise is doesn't.

The "LED-Flash"-function makes the LED blink. For this purpose, the user must specify a pulse interval
and how many pulses the LED is to shine and how many pulses it is to stay off. If "Flash" is set in the input
box "Condition", the LED flashes the set color at the set pulse rate (see also "LED-Flash [1551" in the
Functions Reference).

To conserve computational capacity, functions with compressed input data are calculated with a time lag
(see below under Sampling Rates @). At pulse rates of 100 ms and higher, this phenomenon can be
observed directly in yellow flashes (the red and green components flash on and off at an offset).
Therefore it is recommended not to specify yellow flashes at higher rates than 50 ms.

The bridge amplifier module's two additional LEDs are also yellow. The red and green color components
of these LEDs, however, are not separately programmable. Using the special bridge amplifier function
"Output status on LED", info on the bridge amplifier's status can be output to these LEDs (see also
"Qutput status on LED 162" in the function reference).

The LED card for these modules is status-oriented, i.e. there are no longer 1 or 2 LEDs, but only one (or
more) module states. For each of the states listed, it is possible to set the LED and the flashing pattern by
which it is indicated. For the description of the blinking code see imc u-CANSAS and imc u-CANSAS-
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4.7 Special module-specific characteristics
4.7.1 Acquisition modules

Depending on the module type, acquisition modules process either analog or digital input data. The
isolation and bridge amplifier modules, for example, take analog input data, and the digital acquisition
module DI16 takes digital data. The imc CANSAS module then sends the incoming data to the CAN-bus,
either directly or after prior processing. Such prior processing is accomplished with the help of virtual
channels; for instance, such a channel can contain the results of low-pass filtering applied to physical
input data. After data processing, only the results are then transmitted by CAN-bus.

The raw data always consist of the physical or digital input signals, which can then be subjected to any
desired processing. All channels assigned to a message are then transmitted by CAN-bus.

In order for data to be ready for transmission via CAN-bus, the bits or bytes to be transmitted must be
assigned to specific channels. To do this, use the Drag & Drop technique to position the Module Tree
entries of channels in messages. Virtual channels as well as physical inputs can be positioned in the
messages. In the message mapping dialog, a message's bit and Byte assignments, the number and order
of bits, the numerical format of the channel data being transmitted and the scaling factor and offset are
all indicated.

4.7.1.1 1S08, C8, INC4 and C12

Isolation module 1SO8, differential amplifier modules C8 and C12 and
incremental encoder module INC4

Up to 12 physical inputs are available depending on module type.

Sample application: A low-pass filter is to be applied to a physical input channel's signal and the results
are to be transmitted by CAN-bus. To do this, a virtual channel must be created and positioned in a CAN-
message (via Drag & Drop). In the settings dialog for this virtual channel, a low-pass filter function can be
selected and its parameters set.
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4.7.1.2 BRIDGE2

Bridge amplifier module BRIDGE2

2 physical inputs are available. Like all imc CANSAS modules, this module has a programmable red/green
LED. Unlike the other modules, it additionally has two more yellow LEDs which can be used, by means of
a special function, to indicate status information. If the status information is only intended for
transmission on the CAN-bus, the two yellow LEDs can be used for other output purposes.

The user of a bridge amplifier module needs to know certain information: are Channels 1 and 2 balanced
or not? Or are the balancing values which are stored in the modules the ones for Channels 1 and 2? Is a
balancing or shunt calibration currently being performed? The user has access to all this information.
Such info can either be transmitted by CAN-bus in a status word in a message, and then evaluated at
another location, or the information is indicated visibly by the additional yellow LEDs using the special
function "Output status on LED". In order to be able to express many different states using just one LED,
there are a number of different flashing patterns (LED on, LED off, LED blinks slow, normal, or fast, long
flash on and short blink off or vice-versa). The various blinking patterns can be assigned to different
states as desired. Module status can be indicated either for each of the two channels separately or for
both together. It is recommended to use one yellow LED for the status info of Channel 1 and the other
LED for Channel 2's info. The function "Output status on LED" can only be applied to the two extra yellow
LEDs. See below in the functions' reference for a description of this function.

By default, the bridge amplifier module is not yet balanced when it is started. If balancing values are
already stored, they are applied. It is generally recommended to have balancing performed unless the
stored balancing values are to be used for a specific application. Balancing can be triggered either via the
CAN-bus by pressing the module button. In order to be able to recognize the module's balance status, the
use of the function "Output status to LED" is recommended. By this means, the module's status can be
recognized by the pattern of LED flashing (for instance: LED off: no balancing values present; LED flashes
slowly: stored balancing values applied; LED on: balancing performed successfully; LED flashing quickly:
balancing currently being performed...).

The additional functions "Output status word", "Switch status", "Output status on LED" and "Short circuit
status" are available to the bridge amplifier module. See below in the functions' reference for
descriptions of these functions.

For a sample application, refer to the section on the isolated amplifier module.
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4.7.1.3 P8

Pressure module P8
The pressure module has 8 physical channels.

The additional functions "Barometer" and "Status word" are available to this module under the function
group heading "Pressure". See below in the functions' reference for descriptions of these functions.

For sample applications, refer to the material on the isolated amplifier module.

4.7.1.4 UNI8

Universal amplifier module UNI8

The universal amplifier module has 8 physical channels. Along with the red-green LED, it has 2 additional
yellow LEDs, like the bridge amplifier does. These LEDs can be used for displaying module status
information. For details, refer to the material on the bridge amplifier module.

The additional functions "Channel-status word", "Module-status word", "button status", "Status auf LED"
and "short circuit status" are available to this module under the function group heading "Universal
amplifier". See below in the functions' reference for descriptions of these functions.

For sample applications, refer to the material on the isolated amplifier module.

4.7.1.5 DI16
Digital acquisition module DI16

This module has 16 digital inputs.

The additional functions "Event counting", "Frequency determination", and "Time determination" are
available to this module under the group heading "Pulse signals". See below in the functions' reference
for descriptions of these functions.

Sample application: A digital input bit is to be inverted and the results are to be transmitted by CAN-bus.
To do this, a virtual channel must be created and positioned in a CAN-message (using Drag & Drop). In
the settings dialog for this virtual channel, the function "Logical NOT" can be selected and its parameters
set.
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4.7.2 Output modules

The output modules are DAC8, PWMS8, DO16R and DO8R. These modules receive their data in messages
via the CAN-bus. The CAN-messages can contain either analog or digital data. The channel data are
extracted from the CAN-messages and then output on the process side either directly or after prior
processing. Such prior processing is accomplished with the help of virtual channels; for instance, such a
channel can contain the results of low-pass filtering applied to channel data received via CAN-bus.
Depending on the module type, either analog data (in the case of the analog output module) or digital
data (in the case of the digital output module) can be outputted.

If data are to be read in to the output module, the bits and Bytes to be read in must be assigned to
channels. To do this, use the Drag & Drop technique to position the Module Tree entries of channels in
messages. Virtual channels as well as physical outputs can be positioned in the messages. The channels
assigned to a message are automatically set on the function "Read-in CAN channel". In the message
mapping dialog, a message's bit and Byte assignments, the number and order of bits, and the numerical
format of the channel data to be extracted can be set. For analog data, the minimum and maximum
values can additionally be set. Virtual channels can be processed in any way desired and then outputted.

4.7.2.1 DAC8
Analog output module DACS8

At the 8 analog outputs, voltages in the range from -10 V to +10 V can be outputted. Channels read in
from the CAN-bus and having this scaling, or virtual channels created with this scaling can be outputted
directly. Otherwise the channels are automatically re-scaled, which results in a loss of precision. If for
instance a 16-bit channel with an input range of -1V ... +1 V is read in from the CAN-bus and is to be
outputted, the values which are read in are automatically transformed into the value range -10 V ... +10
V. Of the values -32767 to +32767 on the CAN-bus, only the values -3276 to +3276 can be used for the
D-A converter's output after scaling. This is because the range 1V to +1 V is to be analog output. And if a
channel with the input range 20 V..+20 V is transmitted by CAN-bus, the values outside of the range +10
Vto-10V are truncated.

For some special functions, the results are re-scaled because of the integer arithmetic. Thus, the addition
of two channels scaled to £ 10 V results in a channel with an input range of £ 20 V. If this result is to be
analog output, it is automatically re-scaled to £ 10 V.

The additional functions "Rectangle function", "Triangle", and "Sine" are available to this module under
the group heading "Signal generator functions".

Sample application: A physical input channel is to be read in from the CAN-bus, subjected to low-pass
filtering and outputted at the Analog Output 1. To do this, a virtual channel must first be created and
positioned in a CAN-message using the Drag & Drop technique. In the message mapping dialog for this
virtual channel, the position of the bits to be extracted in the message and the data type can be set. Then
the low-pass filter function must be set in the function setting dialog for Analog Output 1, the virtual
channel created must be set as the function's parameter channel and the other parameters must also be
specified.

The module also can output currents in the range 0 mA to 20 mA. If the module is switched to current
supply mode, its output is still scaled as -10 V...+10 V. All positive voltages from 0 V to +10 V are mapped
to 0 mA..20 mA. No negative voltages can be mapped, since the current supply can only provide current
in one direction.
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4.7.2.2 PWMS8
Pulse-width modulated output module PWMS8

This module is quite similar to the DAC8-module. In contrast to the DAC8-module, its output values are
not voltages in the range -10 V ... +10 V but rather results taking the form 0% ... 100%.

The module doesn't come with any additional functions.

4.7.2.3 DOS8R, DO16R
Digital output module DO16R, relay module DO8R

The digital output modules can only output digital signals. If an analog signal is read in from the CAN-bus,
it must first be transformed to a digital signal, before it can become output. There are various functions
for converting analog to digital data, such as the Schmitt-trigger function, the comparison functions or
the function "Extract bit from word". Digital signals can be outputted either directly after being read in
from the CAN-bus or after prior processing. For the processing of digital inputs, the bit-wise logical NOT
function is available, for example.

Sample application: A digital input bit is to be read in from the CAN-bus, inverted and outputted at the
Digital Output 1. To do this, a virtual channel must first be created and positioned in a CAN-message
using the Drag & Drop technique. In the message mapping dialog for this virtual channel, the position of
the bit to be extracted in the message and the data type (digital) can be set. Then the bit-wise logical
NOT function must be set in the function setting dialog for Digital Output 1, the virtual channel created
must be set as the function's parameter channel.

You can find further information about the modules, not concerning the Virtual Channels, in the chapter
Properties of the Modules| 24s.
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4.8 Sampling Rates

Depending on the modules, the allowed sampling intervals are 1 ms, 2 ms, 10 ms, 20 ms, 50 ms, ..., 1 min
(other modules support faster sampling; for explanation purposes, a base rate of 2 ms is assumed).
Virtual channels derived from functions without data compression have the same sampling rates as their
parameter channels. If the function used to generate the virtual channel supports data compression, the
resultant sampling rate can be smaller than that of the input channels (e.g. Maximum, Minimum,
Average). The resultant sampling rate can never be greater than that of the input channels.

To conserve computational capacity, functions with compressed input data (e.g. sampling rate of 100

ms), are calculated with a time lag. The time lag has the effect that when data compression is present,
more functions can be carried out simultaneously than if all the functions were applied at once to the

same sample. This makes the processing of very involved configurations possible.

Take for instance 10 functions applied to data accumulating at a sampling rate of 10 ms. Instead of all the
functions beginning to work immediately on the sample, one function's value is calculated at each ms
after the sample arrives. This saves on computational exertion for the processor, but causes the results
to be outputted with a time lag.

The larger a function's sampling rate is, the larger the time lag between its calculations can be.
Interdependencies of parameters are, of course, unaffected. No data is lost, only the moment in which
they are processed and in some cases when they are transmitted is delayed.

From a pulse rate of 100 ms onward, this phenomenon can be observed directly in the yellow flashing of
the LED; the red and green components of the LED light flash with a mutual offset. Therefore, it's
recommended to set a maximum sampling time of 50 ms for yellow LED flashing.

If one module has both messages configured with slow data rates and with high rates, it may occur that
the rapid messages are delayed in being transmitted. This happens whenever several messages having a
slow rate are transmitted in rapid succession, which of course takes up much time. This time amount can
also be (significantly) greater than the fastest data rate. The corresponding messages can contain virtual
or physical channels. The problem usually arises whenever very many channels or low Baud rates are set.
One possible remedy might be a higher Baud rate.
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4.9 Processing functions sorted by group

Arithmetic
Addition
Division
Inverse
Multiplication
Negative sign
Subtraction

Statistics

Exponential RMS
Maximum
Minimum
Mean value
Resampling
Root-mean-square (RMS)
Standard deviation
Linear filters
Band-pass-filter
High-pass filter
Low-pass filter

Smoothing based on 2 values
Smoothing based on 3 values

Non-linear filters
Hysteresis filter
Median filter
Schmitt-Trigger
Slope limiting

Basic math functions
Absolute value
Assignment
Constant digital channel
Constant channel
Characteristic curve
Fixed analog value
SawTooth
Square root

Comparison functions
Comparison function
Greater
Upper value
Lesser
Lower value

Logic operations
Logical exclusive OR
Logical NOT
Logical OR
Logical AND
Monoflop

LED-function
LED-flash
Bitwise relationships
Bit-wise NOT
Bit-wise OR
Bit-wise AND
Extract bit from word
Bitwise exclutesive OR
Conversion
Conversion to Float numerical format (only
inputmodauls)
Fixed input range
Fixed scaling
Signal generator (only at output modules)

PulseSequenceEncoder
Rectangle function (only DAC8)
Sine (only DACS8)
Triangle (only DAC8)

Pulse signals (only at DI16 module)

Event counting
Frequency determination
Time determination
Bridge amplifier (only at BRIDGE2 module)

Button status
Output status on LED
Short-circuit status
Output status word
Universal amplifier (only at DCB8; UNI8 module)

Button status
Channel status word
Module status word
Output status on LED
Short-circuit status
Pressure function (only at P8 module)

Barometer
Output status word
Differential amplifiers (only at C8 module)

Output status word
Incremental encoder (only at INC4 module)

Output status word
Scanner (only at SCxx module)

Output status word

Isolated ampifier (only at CI8 module)
Channal-status word
Module-status word
Output status on LED
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4.10 Function Reference
4.10.1 + (Addition)

Parameter Definition

1st parameter Channel whose sample values are added to the 2nd parameter

2nd parameter  |Channel whose sample values are added to the corresponding sample value from
the 1st parameter, or numerical value added to each sample in the 1st parameter

Result channel Channel containing the sum of the 1st and 2nd parameters

Description: The basic addition operation is carried out. The algorithm can be represented thus:
y [k] =u [k] + v [k] or y[kl=u[k]+c

where k is a serial index, c a constant numerical value, u and v are parameter channels and y the result
channel.

Notes: If two channels are added, they must share the same sampling rate. If the 2nd parameteris a
numerical value, it must have the same physical unit as the 1st parameter.

Data types:
1st input channel 2nd parameter Result channel
Integer or Digital Integer or Digital (2nd parameteris an |Integer
input channel)
Integer or Digital 2nd parameteris a numerical value Integer

4.10.2 - (Subtraction)

Parameter Definition

1st parameter Channel from whose sample values the values in the 2nd parameterare
subtracted

2nd parameter Channel whose sample values are subtracted from the corresponding sample

value in the 1st parameter, or

numerical value subtracted from each sample in the 1st parameter

Result channel Channel containing the difference of the 1st and 2nd parameters

Description: The basic addition operation is carried out. The algorithm can be represented thus:
y [k] = u [K] - v [k] or  yl[kl=ulk]-c

where k is a serial index, c a constant numerical value, u and v are parameter channels and y the result
channel.

Notes: If two channels are added, they must share the same sampling rate. If the 2nd parameteris a
numerical value, it must have the same physical unit as the 1st parameter.
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Data types:
1st input channel 2nd parameter Result channel
Integer or Digital Integer or Digital Integer
(2nd parameteris an input channel)
Integer or Digital 2nd parameteris a numerical value [Integer

4.10.3 - (Negative sign)

Parameter Definition
Input channel Channel whose values' signs are to be reversed.
Result channel Input channel values with inverted sign.

Description: The signs of the input channel's samples are reversed. Positive numbers become negative
and vice-versa; the absolute values remain unchanged.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.4 * (Multiplication)

Parameter Definition

1st parameter |Channel whose sample values are multiplied with the 2nd parameter

2nd parameter |Channel whose sample values are multiplied with the corresponding sample value
from the 1st parameter, or

numerical value multiplied with each sample in the 1st parameter

Result channel |Channel containing the product of the 1st and 2nd parameters

Description: The basic multiplication operation is carried out. The algorithm can be represented thus:
y [k] = u [k] * v [K] or ylkl=ulkl*c

where k is a serial index, c a constant numerical value, u and v are parameter channels and y the result
channel.

Notes: If two channels are multiplied, they must share the same sampling rate.
Data types:

1st input channel 2nd parameter Result channel

Integer or Digital Integer or Digital (2nd parameteris an input channel) Integer

Integer or Digital 2nd parameteris a numerical value

Integer
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4.10.5 / (Division)

Parameter Definition

Input channel Channel whose sample values are to be divided by a number

Value Numerical value by which the sample values of the 1st parameter are to be divided
Result Channel whose values are all divided by the number specified.

Description: The basic arithmetical operation Division is performed. The function follows the formula:
ylkl=ulkl/c c#0
where k is the serial index, ¢ a numerical constant, u is the input channel and y the result channel.

Notes: The numerical value must be specified in the physical units of the input channel. In physical units
of the input channel, the value may not be 0.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.6 1/x (Inverse)

Parameter Definition
Input channel Channel whose sample values are to be inverted
Result channel Inverse values of the input channel's sample values.

Description: The values from input channel are inverted. An input channel sample value of 0.0 is set as
0.0 in the result channel.

Notes: The results of the Inverse-function can be imprecise. It is therefore recommended to re-scale the
input channel accordingly.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.7 Absolute value

Parameter Definition
Input channel The absolute values of this channel's samples are taken.
Result channel Channel with the absolute values of the input channel's sample values.

Description: The absolute value of the input channel's sample values is determined. Positive values
remain unaffected, negative values' signs are inverted. This function simulates an ideal rectifier.
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Data types:

Input channel

Result channel

Integer

Integer

Digital

Digital

4.10.8 Assignment

Parameter

Definition

Input channel

Channel whose sample values are assigned to the result channel

Result channel

The input channel's sample values

Description: The input channel's values are directly assigned to the result channel; the result channel is a
copy of the input channel.

Data types:

Input channel

Result channel

Integer

Integer

Digital

Digital

4.10.9 Band-pass filter

Parameter

Definition

Input channel

Channel to filter

Characteristic

Filter characteristic

Butterworth

Bessel

Chebycheyv, ripple: 0.5 dB
Chebychev, ripple: 1.0 dB
Chebycheyv, ripple: 3.0 dB

Lower cut-off frequency Lower cut-off frequency in Hz

Upper cut-off frequency [Hz] Upper cut-off frequency in Hz

Result

Filtered input channel.

Description: Filtering of the input channel with a band-pass filter. A bilinear transformation is used to
compute the filter coefficients from the other parameters. The filter applied is always a 4th order band-

pass filter.

Notes: A condition for effective filtering is that the cut-off frequencies are significantly below half of the

input channel's sampling rate. The closer the cut-off frequencies are to the input channel's sampling rate,
the more imprecise the filter's amplitude response.

The cut-off frequency's input range depends on the input channel's sampling rate, the filter's order and
on the filter characteristic.
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Data types:

Input channel

Result channel

Integer or Digital

Integer

4.10.10 Barometer (only for P8 modules)

Parameter

Definition

Result clock pulse

Pulse rate of the result channel

Result channel

Channel with current barometer values

Description: The result is the barometer's current measurement value. The barometer value is updated
about once per second.

Notes: The barometer value is specified in bar.

Data types:

Input channel

Result channel

Integer

Integer

4.10.11 Bitwise AND

Parameter

Definition

1st parameter

from the
2nd parameter.

Channel whose sample values are conjunctioned bit by bit with the respective value

2nd parameter

from the
1st parameter, or

Channel whose sample values are conjunctioned bit by bit with the respective value

numerical value which is conjunctioned with each value from the 1st parameter

Result

Channel containing the results of the bit-wise logical conjunctions

Description: Bit by bit conjunction operation performed on the two parameters. The sample values of the
input channel are treated as whole 16-bit numbers. If both corresponding bits of the parameters' sample
values are set, the corresponding bit of the result channel is set also, otherwise it is not.

Notes: If the function is carried out on two channels, they must share the same sampling rate.

If the 2nd parameter is a numerical value, it must be expressed as a hexadecimal number in the form:
Oxiiii (0 <i<F).If, as an example, you want to subject the lowest 3 bits of the sample values to the AND
operation, then the number 0x0007 must be specified as the 2nd parameter. If the operation should be
performed only on the lowest bit (LSB), the number 0x0001 should be specified as the 2nd parameter.
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Data types:

1st input channel 2nd parameter Result channel

Integer Integer (2nd parameter is an input Integer
channel)

Integer Digital (2nd parameter is an input Integer
channel)

Digital Integer (2nd parameter is an input Integer
channel)

Digital Digital (2nd parameter is an input Digital
channel)

Integer or Digital 2nd parameter is a numerical value Integer

4.10.12 Bitwise NOT

Parameter Definition

Input channel |Channel whose sample values are negated bit by bit

Result channel [Channel containing the results of the bit-wise negation

Description: The sample values of Input channel are negated bit by bit. Integer values are treated as 16-
bit numbers and each individual bit is negated, which means that if a bit has the value 0 (FALSE), it
becomes 1 (TRUE) and vice-versa. For digital input channels, the single digital bit's value is switched to

the other binary value.

Data types:

Input channel

Result channel

Integer

Integer

Digital

Digital

4.10.13 Bitwise OR

Parameter Definition

1st parameter|Channel whose sample values are disjunctioned bit by bit with the respective value
from the 2nd parameter

2nd parameter|Channel whose sample values are disjunctioned bit by bit with the respective value
from the 1st parameter, or

numerical value which is disjunctioned with each vale from the 1st parameter

Result Channel containing the results of the bit-wise disjunction.

Description: A bit by bit OR-operation is performed on the two parameters. The sample values of the
input channel are treated as whole 16-bit numbers. If a bit is set in either of the parameters' sample
values, the corresponding bit of the result channel is set (=1), otherwise it is not.

Notes: If the function is carried out on two channels, they must share the same sampling rate.
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If the 2nd parameter is a numerical value, it must be expressed as a hexadecimal number in the form:
Oxiiii (0 <i<F).If, as an example, you want to subject the lowest 3 bits of the sample values to the OR
operation, then the number 0x0007 must be specified as the 2nd parameter. If the operation should be
performed only on the lowest bit (LSB), the number 0x0001 should be specified as the 2nd parameter.

Data types:

1st input channel 2nd parameter Result channel

Integer Integer (2nd parameter is an input Integer
channel)

Integer Digital (2nd parameter is an input Integer
channel)

Digital Integer (2nd parameter is an input Integer
channel)

Digital Digital (2nd parameter is an input Digital
channel)

Integer or Digital 2nd parameter is a numerical value Integer

4.10.14 Bitwise exclusive OR

Parameter [definition

1st Channel, whose sample values are each to be subjected bit-by-bit to the XOR logic
parameter |operation together with the sample values of the 2nd parameter.

2nd Channel, whose sample values are each to be subjected bit-by-bit to the XOR logic
parameter |operation together with the sample values of the 1st parameters, or numerical value
which is to be subjected to the XOR logic operation together with each of the sample
values of the 1st parameter

Result Channel with the results of the bit-wise XOR operation.

Description: The values of both parameters are jointly subjected bit-by-bit to the XOR logic operation.
The sample values of the input channels consist of whole 16-bit numbers. If the bit corresponding to the
current sample value is set for just one of parameters, that bit is set in the result, otherwise not.

Remark: For 2 channels to be subjected jointly to the XOR operation, they must both have the same
sampling rate.

If the 2nd parameter is a numerical value, it must be expressed as a hexadecimal number in the form:
Oxiiii (0 <i<F).If, as an example, you want to subject the lowest 3 bits of the sample values to the XOR
operation, then the number 0x0007 must be specified as the 2nd parameter. If the operation should be
performed only on the lowest bit (LSB), the number 0x0001 should be specified as the 2nd parameter.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



Function Reference 145

Data types:

1st Input channel

2nd Parameter

Result channel

Integer or Unsigned Integer

Integer or Unsigned Integer (2nd
parameter is an input channel)

Integer or Unsigned Integer

Integer or Unsigned Integer

Digital (2nd parameter is an input
channel)

Integer or Unsigned Integer

channel)

Digital Integer or Unsigned Integer (2nd Integer or Unsigned Integer
parameter is an input channel)
Digital Digital (2nd parameter is an input Digital

Integer or Unsigned Integer

2nd parameter is a numerical value

Integer or Unsigned Integer

Digital

2nd parameter is a numerical value

Integer

4.10.15 Button status (only for BRIGDE2 and UNI8 modules)

Parameter

Definition

Result clock pulse Clock pulse of result channel

Result channel Channel representing button status signal

Description: Outputs button status of BRIDGE2 or UNI8 module at specified sampling rate. If the button
was pressed the returned result is 1 for the duration of one pulse, else 0. When the button is pressed
only the signal edge is evaluated, i.e. it doesn't matter how long the button is held down. If the button
function is set to "Activate balance" or "Activate shunt calibration", the button only takes effect if
balancing (or shunt calibration) can be performed. During balancing or shunt calibration, the button
status is ignored.

Since it is the signal edge which counts, only a single 1 appears between sequences of zeroes.

Data types:

Result channel

Digital

4.10.16 Channel-status word (only for UNI8 and CI8 modules)

Parameter Definition
Result clock Pulse rate of result channel
pulse

Result channel

Current content of input channel's status word.

Description: A status word for channels of the universal amplifier module is outputted at the specified
clock pulse. In the basic state the status word's value is 0. Therefore channels 1 ... 8 are not balanced.

Depending on the status, the following values are added:
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+1 if stored adjustment values are used for Channel 1
+2  if Channel 1 was successfully adjusted/balanced
+4 if stored adjustment values are used for Channel 2
+8  if Channel 2 was successfully adjusted/balanced
+16 if stored adjustment values are used for Channel 3
+32  if Channel 3 was successfully adjusted/balanced
+64 if stored adjustment values are used for Channel 4
+128  if Channel 4 was successfully adjusted/balanced
+256 if stored adjustment values are used for Channel 5
+512  if Channel 5 was successfully adjusted/balanced
+1024 if stored adjustment values are used for Channel 6
+2048  if Channel 6 was successfully adjusted/balanced
+4096 if stored adjustment values are used for Channel 7
+8192  if Channel 7 was successfully adjusted/balanced
+16384 if stored adjustment values are used for Channel 8

+32768  if Channel 8 was successfully adjusted/balanced

The function is designed for displaying bridge channels, i.e. channels, which can be balanced to 0.

Data types:

Result channel

Unsigned Integer

4.10.17 Characteristic curve

Parameter Definition

Input channel |Channel to be corrected according to a characteristic curve

X-values Specified input channel values

Y-values Result values assigned to the input channel values

Result channel |Input channel corrected by the characteristic curve

Description: The input channel is corrected according to a characteristic curve. The input channel values
(X-values) and corresponding result values (Y-values) must be supplied. The result values for X-values
lying between two adjacent input channel values are determined by linear interpolation of the
corresponding Y-values. It is necessary for equal numbers of X- and Y-values to be supplied. A maximum
of 60 each of X and Y-values is allowed. The X-values must be strictly monotonously growing.

The X- and Y-value data can, for example, be copied from the FAMOS Data Editor and inserted in the
corresponding input boxes.

Remark: The X-values are expressed in the physical units of the input channel. The scaling of the result is
automatically determined from the result values.
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Data types:

Result channel

Integer

4.10.18 Comparison function

Parameter Definition

Input channel [Channel whose sample values determine whether the samples from 'Output
channel' or the specified 'Result value' are adopted as return values of the function.

Output channel |Channel whose sample values are the function's return values if the Input channel's
corresponding value is TRUE (<> 0).

Result value Number which is the function's return value whenever the Input channel's value is
FALSE (= 0).

Result channel |Channel containing the results of the decision function.

Description: If the current value of the digital input channel does not equal zero, the result is the value of
the output channel, otherwise it is the stated return value.

Notes: Input channel and Output channel must share the same sampling rate. Result value must be
specified in the physical units of Output channel.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.19 Constant channel (only for acquisition modules)

Parameter Definition

Input channel [Channel whose values are to be set to a constant value

Value Specified numerical value

Result channel [Constant-value channel.

Description: Any given value from the input channel is replaced with the specified, constant value.

Notes: The constant value is specified in the physical units of the input channel. The input channel's
scaling remains intact.

Data types:
Input channel Result channel
Integer or Digital Integer
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4.10.20 Constant digital channel

Parameter Definition

Clock pulse Data rate of result channel

Digital value Numerical return value, 1 (TRUE) or O (FALSE).

Result channel |[Constant digital channel.

Description: Generates a constant digital channel with the specified pulse rate and binary value 1 (TRUE)
or O (FALSE).

Data types:

Result channel

Digital

4.10.21 Conversion to Float numerical format (only for
acquisition modules)

Parameter Definition

Input channel |Channel whose values are to be expressed in Float numerical format

Result channel |Values from Input channel expressed in Float numerical format

Description: Conversion of an integer (2 Byte) to a real number (4Byte) giving regard to the scaling factor
and offset. The real number is determined by the algorithm:

y [k] = Factor * u [k] + Offset
where k is a serial index and u an input channel in Integer data format (devoid of scaling, i.e. without

scaling factor or offset) y is the result channel in Real data format. Factor is the input channel's scaling
factor and Offset Input channel's offset.

Data types:
Input channel Result channel
Integer or Digital Real

4.10.22 Event counting (only for DI16 modules)

Parameter Definition

Input channel Digital input channel in whose signal events are to be counted

Result clock pulse [Clock pulse rate of results channel

Result channel Channel containing number of events.

Description: Returns number of events occurring at the digital channel within one result clock pulse
period. An event is a transition from 0 to 1 (or nonzero), i.e., a positive edge.

Notes: Only digital input channels are allowed. The input channel's sampling rate may only be 0.1 ms, 0.2
ms, 0.5 ms or 1 ms.
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Data types:
Input channel Result channel
Digital Integer

4.10.23 Exp. root mean square (RMS)

Parameter Definition

Input channel Channel from whose sample values the moving RMS is to be calculated

Time constant Time constant of the filter in s,

Input range: 1.5 * Result pulse < Time constant < 60000 * Result pulse

Result clock pulse |Sampling rate of the result channel

Result channel Moving RMS of the input channel's sample values

Description: The moving RMS, with exponential weighting, of the input channel's sample values is
calculated. If data reduction is specified, only every n-th result is written to the result channel. The
reduction interval is the result channel's sampling rate (pulse). Each value returned is the respective RMS
with exponential weighting of all input channel sample values accumulated at the moment. The
algorithm for calculating the moving RMS is:

The input channel's sample values are first squared, then 1st order low-pass filtering (taking
consideration of the time constant) is conducted and then the square root is taken. In a normal RMS
calculation, all squared values are weighted equally when the mean is taken; in this case, a time-based
weighting takes place.

Notes: Data reduction is recommended since the function smoothes the data. The reduction tends to
reduce redundant data.

The pulse rate of the result channel may not be higher than that of the input channel.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.24 Extract bit from word

Parameter Definition

Input channel Channel from whose sample values a bit is to be extracted

Bit to be extracted |Bit 1 (LSB).... Bit 16 (MSB)

Result channel Channel containing extracted bit

Description: The specified bit is extracted from a number. The result is a bit, i.e. either O (FALSE) or 1
(TRUE). The 2nd parameter states the bit which is to be extracted: Bit 1 (LSB) .... Bit 16 (MSB).
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Data types:

Input channel Result channel
Integer Digital
Unsigned Integer Digital

4.10.25 Fixed analog value (only for DAC8 and PWMS8 modules)

Parameter Definition
Value Fixed analog value, -10V ... +10V.
Result channel Channel with constant (fixed) analog value

Description: Creates a channel with a fixed (constant) value. The value can be set to between -10V and
+10V.

Data types:

Result channel

Integer

4.10.26 Fixed digital value (only for digital output modules)

Parameter Definition
Digital value Constant (fixed) digital value, either O (FALSE) or 1 (TRUE).
Result channel Channel with constant (fixed) digital value

Description: Creates a channel with a fixed (constant) value. The value can be set to either 0 (FALSE) or to
1 (TRUE).

Data types:

Result channel

Digital

4.10.27 Fixed input range

Parameter Definition

Input channel Channel to be re-scaled

Minimum New lower limit of the value range
Maximum New upper limit of the value range
Result channel Re-scaled input channel

Description: The value range of a channel is re-scaled according to the user's specifications. The new
range is defined by a new lower range limit (minimum) and a new upper range limit (maximum). All the
input channel's sample values are linearly transformed to the result channel's new value range.
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Notes: The function can only be carried out if the degree of stretching or contraction of the value range
derived from the minimum and maximum is not too large.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.28 Fixed scaling

Parameter Definition

Input channel Channel to be re-scaled

Factor New scaling factor, which together with the new offset determines a new value
range

Offset New offset, which together with the new scaling factor determines a new value
range

Result channel Re-scaled Input channel

Description: The value range of a channel is re-scaled on the basis of the new scaling factor and offset
supplied by the user. The new lower range limit L, and the new upper range limit L, are calculated by:

L, =-32767 * |Factor| + Offset and L,=+32767 * |Factor| + Offset

All sample values of the input channel are linearly transformed to fit the new result channel value range.

Notes: The function can only be carried out if the degree of stretching or contraction of the value range
derived from the specified scaling factor and offset is not too large.

Data types:
Input channel Result channel
Integer or Digital Integer
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4.10.29 Frequency determination (only for DI16 modules)

Parameter Definition

Input channel Channel for which a frequency is to be determined

Input range The following input ranges can be set:
30 Hz
60 Hz
125 Hz
250 Hz
400 Hz
800 Hz
2 kHz
4 kHz

Result clock pulse Clock pulse rate of results channel

Result channel Results of frequency determination

Description: Determines a signal frequency for the digital input signal. The function's action is a
combination of event counting and time measuring. An event is a transition from 0 to 1 (nonzero), i.e., a
positive edge. During a sampling interval the events occurring as well as the time between the first and
last occurrence are measured. The frequency is computed as the number of events divided by the time
between the first and last complete event within the interval. An event is completed when the positive
edge is succeeded by a subsequent positive edge. In order for a frequency to be determined, then, at
least two complete events must be located within the interval.

If the frequency determined exceeds the input range, the result value is set to the specified input range's
endpoint.

If no frequency can be determined for a result clock pulse interval, the last frequency result is repeated.
If multiple frequencies are determined during one result clock pulse interval, the most recent result is
returned.

Notes: The input range and the module's sampling rate influence the precision of the frequency
measurement. Only digital input channels are allowed.

The input channel's sampling rate may only be 0.1 ms, 0.2 ms, 0.5 ms or 1 ms. The higher the sampling
rate is, the more exactly the frequency can be determined.

For the most precise frequency measurements, use the incremental encoder module INC4.

Data types:
Input channel Result channel
Digital Integer
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4.10.30 Greater

Parameter Definition

1st parameter Channel whose sample values are to be compared with the appropriate value from
the 2nd parameter

2nd parameter |Channel whose samples are to be compared with the corresponding values from
the 1st parameter or numerical value with which the sample values of the 1st
parameter are to be compared

Result channel Digital channel; result value is respectively
TRUE (1), if 1st parameter value > 2nd parameter value

FALSE (0), if 1st parameter value < 2nd parameter value

Description: The function determines whether the 1st parameter value is larger than the 2nd
parametervalue. If the 1st parameter is greater, then 1 is returned, otherwise 0 is returned.

Notes: If 2 channels are to be compared with each other, they must share the same sampling rate. If the
2nd parameteris a number, it must be specified in the same physical units as the 1st parameter.

Data types:
1st input channel 2nd parameter Result channel
Integer or Digital Integer or Digital Digital
(2nd parameters input channel)
Integer or Digital 2nd parameters number Digital

4.10.31 Greater value

Parameter Definition

1st parameter Channel whose sample values are to be compared with the appropriate value from
the 2nd parameter

2nd parameter  |Channel whose samples are to be compared with the corresponding values from
the 1st parameter or

numerical value with which the sample values of the 1st parameter are to be
compared

Result channel Channel containing the respective highest sample value of the two parameters

Description: The function determines which value from the two parameters is the highest.

Notes: If 2 channels are to be compared with each other, they must share the same sampling rate. If the
2nd parameter is a number, it must be specified in the same physical units as the 1st parameter.
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Data types:

1st Input channel 2nd parameter Result channel
Integer Integer (2nd parameteris input channel) Integer
Integer Digital (2nd parameteris input channel) Integer

Digital Integer 2nd parameteris input channel) Integer

Digital Digital (2nd parameteris input channel) Digital

Integer or Digital 2nd parameteris a number Integer

4.10.32 High-pass filter

Parameter

Definition

Input channel

Channel to be filtered

Characteristic

Filter characteristic

Butterworth

Bessel

Chebychev, ripple: 0.5 dB
Chebychev, ripple: 1.0 dB
Chebycheyv, ripple: 3.0 dB

Cut-off frequency

Specified in Hz

Order Filter order
1
2
3
4
Result Filtered input channel

Description: Filtering of the input channels with a high-pass filter. The filter coefficients are calculated
from the parameters supplied by the user.

Notes: A condition for effective filtering is that the cut-off frequencies are significantly below half of the
input channel's sampling rate. The closer the cut-off frequencies are to the input channel's sampling rate,
the more imprecise the filter's amplitude response.

The cut-off frequency's input range depends on the input channel's sampling rate, the filter's order and
on the filter characteristic.

Data types:

Input channel Result channel

Integer or Digital Integer
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4.10.33 Hysteresis filter

Parameter Definition

Input channel Channel to be filtered

Hysteresis width Hysteresis width, for suppressing minor fluctuations
Result channel Filtered input channel

Description: The hysteresis filters minor oscillations up to the size of the hysteresis width out of the input
channel. The algorithm is as follows:

The 1st result value is set as the 1st sample value from the input channel. The trend is set as an upward
trend.

If the signal is currently in an upward trend, then one of the three procedures below is followed,
depending upon the status of the current signal value in the input channel:

o |f the current signal value from the input channel is greater than the last value in the result channel,
the current value in the input channel is adopted as the current value of the result channel.

o |f the current signal value from the input channel is less than or equal to the last value in the result
channel, but not less than: the last result channel value minus the hysteresis width (i.e., the negative
discrepancy to the last value is within a tolerance range stated as the hysteresis width), the last result
channel value is retained as the current result channel value.

o |f the current signal value from the input channel is less than the last result channel value minus the
hysteresis width (i.e., the negative discrepancy to the last value is outside the tolerance range stated as
the hysteresis width), the current signal value from the input channel becomes the current value of the
result channel, and the prevalent signal trend is now downward.

If the signal is currently in a downward trend, then one of the three procedures below is followed,
depending upon particulars of the current signal value in the input channel:

o |f the current signal value from the input channel is less than the last value in the input channel, the
current value in the input channel is adopted as the current value of the result channel.

o |f the current signal value from the input channel is greater than or equal to the last value in the result
channel, but not greater than: the last result channel value plus the hysteresis width (i.e., the positive
discrepancy to the last value is within a tolerance range stated as the hysteresis width), the last result
channel value is retained as the current result channel value.

o |f the current signal value from the input channel is greater than the last result channel value plus the
hysteresis width (i.e., the positive discrepancy to the last value is outside the tolerance range stated as
the hysteresis width), the current signal value from the input channel becomes the current value of
result channel, and the prevalent signal trend is now upward.

Notes: The hysteresis width is specified in the physical units of the input channel and must be > 0. A
hysteresis width of 0 returns the input channel as the result.

Data types:

Input channel Result channel
Integer Integer

Digital Digital

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



156 Virtual Channels

4.10.34 LED-flash

Parameter Definition

Result clock pulse Result channel pulse rate

Clock pulse, LED on [Number of pulses during which the function returns 1 (TRUE) as the result,

Value range: 0 ... 60000.

Clock pulse, LED off [Number of pulses during which the function returns O (FALSE) as the result,
Value range: 0 ... 60000.

Condition Flash

Flash for overflow

Result channel Channel containing results of the LED-flashing function.

Description: By assigning the function to an LED, the LED's flashing pattern can be set. At the pulse rate
specified, the LED shines during the number of pulses specified for "LED on" and stays off during the
number of pulses specified for "LED off", if the specified condition is met. Otherwise, the LED is off
altogether.

If the condition 'Flash' is set, Parameters 2 and 3 are evaluated in the manner described; the channel
data value is 1 (TRUE) during the pulses for which "LED on" is specified, and for the other pulses the
return value is O (FALSE). If the function is applied to an LED, the LED will flash correspondingly.

If the condition 'Flash for Overflow' is set, Parameters 2 and 3 are evaluated in the manner described
only if the CANSAS module FIFO's overflow (and thus the module is overloaded); in such a case, some
data will not be processed or transferred via the CAN-bus. Otherwise, the function's return value is 0
(FALSE). If the function is applied to an LED, LED flashing indicates system overload.

Notes: The function can also be used to generate a rectangular signal. For this purpose, the LED-flash
function must be assigned to a virtual channel. The result channel can be re-scaled if appropriate.

Data types:

Result channel

Digital

4.10.35 Less

Parameter Definition

1st parameter [Channel whose sample values are to be compared with the appropriate value from
the 2nd parameter

2nd parameter|Channel whose samples are to be compared with the corresponding values from the
1st parameter or

numerical value with which the sample values of the 1st parameter are to be
compared

Result channel [Digital channel; result value is respectively
TRUE (1), if 1st parameter value < 2nd parameter value

FALSE (0), if 1st parameter value > 2nd parameter value
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Description: The function determines whether the 1st parameter value is less than the 2nd parameter
value. If the 1st parameter is lesser, then 1 is returned, otherwise 0 is returned.

Notes: If 2 channels are to be compared with each other, they must share the same sampling rate.

If the 2nd parameter is a number, it must be specified in the same physical units as the 1st parameter.

Data types:

1st input channel |2nd parameter data type Result channel

Integer or Digital [Integer or Digital (2nd parameter is an input Digital
channel)

Integer or Digital [2nd parameter is a number Digital

4.10.36 Less value

Parameter Definition

1st parameter |Channel whose sample values are to be compared with the appropriate value from
the 2nd parameter

2nd parameter |Channel whose samples are to be compared with the corresponding values from the
1st parameter or

numerical value with which the sample values of the 1st parameter are to be
compared

Result channel |Channel containing the respective lowest sample value of the two parameters

Description: The function determines which value from the two parameters is the lowest.

Notes: If 2 channels are to be compared with each other, they must share the same sampling rate. If the
2nd parameter is a number, it must be specified in the same physical units as the 1st parameter.

Data types:

1st Input channel 2nd parameter data type Result channel
Integer Integer (2nd parameter is input channel) |Integer
Integer Digital (2nd parameter is input channel) |Integer

Digital Integer 2nd parameter is input channel) |Integer

Digital Digital (2nd parameter is input channel) [Digital

Integer or Digital 2nd parameter is a number Integer
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4.10.37 Logical AND

Parameter

Definition

1st input channel

Channel whose sample values are conjunctioned with the respective value from
the 2nd parameter.

2nd input channel

Channel whose sample values are conjunctioned with the respective value from
the 1st parameter

Result channel

Digital channel containing the conjunction results.

Description: Logical conjunction of the two input channels. If the corresponding sample values from the
two channels are both nonzero, the return value is 1; otherwise the return value is 0. Therefore, the
following condition must be fulfilled so that the return value is 1:

ulk]#0 and

v [k] =0

where k is a serial index, and v are the two input channels.

Notes: Both channels must share the same sampling rate.

Data types:
1st input channel 2nd input channel Result channel
Integer or Digital Integer or Digital Digital

4.10.38 Logical NOT

Parameter

Definition

Input channel

The data to be negated

Result channel

Digital channel containing the results.

Description: The input channel is logically negated. The return value is 1 if the sample value is O,
otherwise the return value is 0.

Data types:

Input channel

Result channel

Integer or Digital

Digital

4.10.39 Logical OR

Parameter

Definition

1st input channel

Channel whose sample values are disjunctioned with the respective
value from the 2nd parameter

2nd input channel

Channel whose sample values are disjunctioned with the respective
value from the 1st parameter

Result channel

Digital channel with the disjunction results.
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Description: Disjunction operation performed on two channels. The return value is 1 whenever one of
the sample values from the two channels is nonzero. Otherwise, the return value is 0. Therefore, one of
the following two conditions must be fulfilled so that the return value is 1:

ulk]#0 or vi[k]=0
where k is a serial index, and v are the two input channels.

Note: Both channels must share the same sampling rate.

Data types:
1st Input channel 2nd Input channel Result channel
Integer or Digital Integer or Digital Digital

4.10.40 Logical exclusive OR

Parameter Definition

1st input channel |Channel whose sample values are disjunctioned with the respective value from the
2nd parameter

2nd input channel [Channel whose sample values are disjunctioned with the respective value from the
1st parameter

Result channel Digital channel containing the disjunction results.

Description: Exclusive disjunction operation performed on two channels. The return value is 1 whenever
the corresponding sample values from each of the two channels are logically opposites. Otherwise, the

return value is 0. Therefore, one of the following two conditions must be fulfilled so that the return value
is1:

(ulk]=0 and v][k]=0) or (ulk]#0 and vI[k]=0)
where k is a serial index, and v are the two input channels.

Notes: Both channels must share the same sampling rate.

Data types:
1st Input channel 2nd Input channel Result channel
Integer or Digital Integer or Digital Digital
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4.10.41 Low-pass filter

Parameter

Definition

Input channel

Channel to filter

Characteristic curve

Filter characteristic

Butterworth
Bessel

Chebycheyv, ripple: 0.5 dB
Chebychev, ripple: 1.0 dB
Chebycheyv, ripple: 3.0 dB

Cut-off frequency

Specified in Hz

Order

Filter order

1
2
3
4

Result clock pulse

Result channel data rate

Result

Filtered input channel.

Description: Filtering of the input channels with a low-pass filter. The filter coefficients are calculated
from the parameters supplied by the user.

Notes: A condition for effective filtering is that the cut-off frequencies are significantly below half of the
input channel's sampling rate. The closer the cut-off frequencies are to the input channel's sampling rate,

the more imprecise the filter's amplitude response.

The cut-off frequency's input range depends on the input channel's sampling rate, the filter's order and
on the filter characteristic.

The result clock pulse may not exceed the input channel's sampling rate.

Data types:

Input channel

Result channel

Integer or Digital

Integer

4.10.42 Maximum

Parameter

Definition

Input channel

Channel whose maxima within each reduction interval are to be determined

Result clock pulse

Data rate of result channel

Result channel

Channel with the maxima of the input channel within the data reduction

interval.

Description: The maximum values within each reduction interval in the channel are determined. The
reduction interval is the clock pulse of the result channel. The values returned are a sequence of the

maxima found.
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Notes: The result clock pulse may not exceed the input channel's sampling rate.

Data types:

Input channel Result channel
Integer Integer

Digital Digital

4.10.43 Mean value

Parameter Definition

Input channel Channel whose mean values within each reduction interval are to be

determined
Result clock pulse Data rate of result channel
Result channel Smoothed input channel

Description: The mean values within each reduction interval in the channel are determined. The

reduction interval is the clock pulse of the result channel. The values returned are a sequence of the
mean values found.

Notes: The result clock pulse may not exceed the input channel's sampling rate.
Data types:

Input channel Result channel

Integer or Digital Integer

4.10.44 Median filter

Parameter Definition
Input channel Channel to filter
Result channel Filtered input channel.

Description: Performs median filtering on the last 3 sample values. The 3 sample values are ordered by

their amplitude. The return value is the middle value in the ordered set. The result channel's first two
values are the same as those of the input channel.

Data types:

Input channel Result channel

Integer or Digital Integer
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4.10.45 Minimum

Parameter Definition

Input channel Channel whose minima within each reduction interval are to be determined

Result clock pulse Data rate of result channel

Result channel Channel containing the minima of the input channel within the data
reduction interval.

Description: The minimum values within each reduction interval in the channel are determined. The

reduction interval is the clock pulse of the result channel. The values returned are a sequence of the
minima found.

Notes: The result clock pulse may not exceed the input channel's sampling rate.

Data types:

Input channel Result channel
Integer Integer

Digital Digital

4.10.46 Module-status word (only for UNI8 and CI8 modules)

Parameter Definition
Result clock Sampling rate of result channel
pulse

Result channel [Current content of result channel's status word

Description: Status word for universal amplifier module is outputted at the specified clock rate. In the
basic state, the status word takes the value 0.

Depending on the status, the following values are added:

+1, if system is in the process of adjusting/balancing

+2, if systemis in the process of performing shunt calibration

+4, if the module button is pressed (edge detection)

+8, if short circuit

+16, if the module is running in synchronized mode
Remark: If the function of the module button is set to "Activate balance " or "Shunt calibration", the
system only takes not of the button if it is possible to perform calibration or adjustment/balancing.
During balancing or shunt calibration, the button status is not regarded.

It is possible to run multiple CANSAS-modules in synchronicity to each other, to the DCF-signal or to
uMUSYCS. For synchronized operation, the corresponding status value is added.

Data types:

Result channel

Unsigned Integer
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4.10.47 Monoflop

Parameter

Definition

Input channel

Channel on which to perform the function.

Duration

Duration of the output pulse as a multiple of samples; range: 1 ... 65535

Re-triggerable?

Optionally yes or no

Result channel

Digital channel containing the evaluated pulses

Description: The monoflop outputs an impulse in response to signal value transitions from zero to
nonzero. The return value is 1 during the impulse duration, otherwise 0. If the monoflop is not re-
triggerable, the zero-to-nonzero transition is only detected after an existing impulse is completed. If it is
retriggerable, the transition detection is always active and the response to a new transition to nonzero is
a new impulse which accordingly prolongs the existing impulse.

Data types:

Input channel

Result channel

Integer or Digital

Digital
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4.10.48 Output status on LED (only for BRIDGE2, UNI8 and CI8
modules)

Parameter Definition

BRIDGE2: Output status for |The channel whose status is to be represented by the LED.
Channel 1, Channel 2 or both

UNI8: Other or no sensors |The flashing pattern for the case that other or no sensors are connected
to the module.

See below for selection.

For "Not balanced" What flashing pattern indicates that the channel has not been balanced?
LED on

LED off

LED quick flashes

LED normal flashes

LED slow flashes

LED long flash on, short blink off

LED short blink on, long flash off

For "Stored balance values" [Sets flashing pattern for indicating that stored balance values used for
channel.

Selections see above.

For "Successfully balanced" |Sets flashing pattern for indicating that balance values used for channel.

Selections see above.

For "Balance in progress..." |Sets flashing pattern for indicating that balance is in progress.

Selections see above.

For "Shunt calibration in Sets flashing pattern for indicating that shunt calibration in progress.

progress” Selections see above.

Additional selection: "No LED-display"
Result LED-display
Description:

BRIDGEZ2: Status information on the bridge amplifier module is outputted on the LED. The information
can reflect the status of either Channel 1, Channel 2, or both. If both channels are affected at once, the
status must be the same in both for the corresponding LED-display to be output. See the table below for
a list of the different states which can be represented:

For determining the status of both channels at once, the following must be noted: All status values
except "Successfully balanced" and "Not balanced" can only apply to both channels at once, anyway, so
they are the same for both channels. And if the channels have different status in terms of "balanced" or
"Not balanced", then "Not balanced" takes precedence.

Universal amplifier module:
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The status of the universal amplifier module's bridge channels is indicated by an LED. The function is
designed for displaying bridge channels, i.e. channels which can be balanced to 0. As a rule, the status for
all of the module's bridge channels is indicated. All status values except "Successfully balanced" and "Not
balanced" can only apply to both channels at once, anyway, so they are the same for both channels. And
if the channels have different status in terms of "balanced" or "Not balanced", then "Not balanced" takes
precedence. If no bridge channel is configured, the flashing pattern will indicate "Successfully balanced".

If at least one sensor connected to the module was changed, the flashing pattern for "Other or no
sensors" is displayed. This can mean that a connected sensor was disconnected, that a sensor was
exchanged for another one or that a sensor was connected at a previously free terminal. The module
only recognizes the change once it has been re-booted, e.g., briefly disconnected from the power supply.

Status Definition

"not balanced" The Flash doesn't contain stored balancing values, and balancing
has not been performed since the module was activated.

"Stored balance values" The balance values stored in the Flash are used, and balancing
has not been performed since the module was activated.

"Successfully balanced" Balancing has been performed since the module was activated.
"Balance in progress" Balancing currently being performed.

"Shunt calibration in progress" Shunt calibration currently being performed.

Data types:

Result channel

LED display

4.10.49 Output status word (only for BRIDGE2, C8, P8, INC4 and
SC modules)

Parameter Definition

Result clock pulse Data rate of result channel

Result channel Channel containing status word

Description: The status word is outputted at the specified clock rate. In the basic state, the status word is
0. Depending on the status and module, the following values are added to the status word:

Bridge amplifier module:

In the basic state (status word = 0), the bridge amplifier channels 1 and 2 are not balanced. Depending on
the status, the following values are added:
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+1 if stored balance values used for Channel 1
+2 if Channel 1 successfully balanced
+4  if stored balance values used for Channel 2
+8  if Channel 2 successfully balanced

+16 if balance currently being performed

+32 if shunt calibration currently being performed

+64  if button pushed (edge evaluation)

+128  if short circuit
Notes: If the button function is set to "Activate balance" or "Activate shunt calibration ", the button only

takes effect if balancing (or shunt calibration) can be performed. During balancing or shunt calibration
the button status is ignored.

Differential amplifier-, pressure- and incremental encoder modules:
Depending on the status, the following values are added:
+1, if the module is running in synchronized mode

Remark: It is possible to run multiple CANSAS-modules in synchronicity to each other, to the DCF-signal
or to uMUSYCS. For synchronized operation, the corresponding status value is added. In synchronized
operation, 1 is added to the status value.

Data types:

Result channel

Unsigned Integer

4.10.50 PulseSequenceEncoder (only for output modules)

Parameter Definition

Frequency curve [Hz] |Frequency curve read out from CAN-bus, from which a sequence of pulses is to
be generated.

Result channel Sequence of pulses

Description: This function generates a sequence of pulses like those typical of incremental encoders. The
pulse rate is determined by the sampling rate of the function's parameter channel. If the function is
applied to a channel sampled at 10 kHz, for instance, then a measured frequency on that channel of 2.5
kHz results in the series 001100110011... If the frequency changes to 1.25kHz, the pulse sequence
becomes 0000111100001111....

Notes: The parameter channel's signal must have only positive values. In spite of this, a signed quantity

can serve as the parameter. For example, if a signal's range is given as -100Hz to +100Hz, only values >0
will actually appear. Since the module works internally with signed quantities, a symmetric input range is
actually even advantageous for the sake of the processing speed.

Note also that due to the discrete output rate, the output pulse signal is less precise the higher the
measured frequency is.
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Data types:
Input channel Result channel
Integer Digital

4.10.51 Rectangle (only for DAC8 modules)

Parameter Definition

Result clock pulse Data rate of result channel.

Cycles with "high" pulse Number of sample intervals with "high" pulse as output
Cycles with "low" pulse Number of sample intervals with "low" pulse as output
Amplitude with "high" pulse Amplitude of "high" pulse in V?

Amplitude with "low" pulse Amplitude of "low" pulse in V?

Results channel Rectangular signal

Description: Output of a rectangular signal at the voltage output. The parameters to be set are the clock
cycle for the function, the duration of the "high" pulse, and the amplitude in V. The number of cycles with
a pulse multiplied by the specific clock cycle equals the duration of the "high" pulse. The number of
cycles without a pulse multiplied by the clock cycle equals the duration of the "low" pulse. The amplitude
of the "high" and "low" can be freely specified in the range from -10 V to +10 V.

Resulting frequency = 1 / ((No. of cycles with pulse + no. of cycles without pulse) * result clock rate).

Data types:

Result channel

Integer

4.10.52 Resampling

Parameter Definition

Input channel Channel to be re-sampled

Result clock pulse |Data rate of result channel

Result channel Re-sampled input channel

Description: The mean values within each reduction interval in the channel are determined. The
reduction interval is the clock pulse of the result channel. The values returned are a sequence of the
respective last values within the reduction interval.

Notes: The result clock pulse may not exceed the input channel's sampling rate.

Data types:

Input channel Result channel
Integer Integer

Digital Digital
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4.10.53 Root-mean-square

Parameter Definition

Input channel Channel from whose sample values the moving RMS is to be calculated

Result clock pulse |Sampling rate of the result channel

Result channel Channel containing the moving RMS of the input channel's sample values

Description: The moving RMS (root-mean-square) value, with equal weighting of the values, is taken for
each set of the input channel's sample values within the specified reduction interval. The reduction
interval is given by the result channel's sampling rate (pulse).

The algorithm for calculating the moving RMS is:

The input channel's sample values within the reduction interval are squared and the squares are
summed. The respective result is divided by the amount of samples in the reduction interval and of this
the square root is taken.

Note: The pulse rate of the result channel may not be higher than that of the input channel.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.54 SawTooth

Parameter Definition

Clock pulse Data rate of result channel

Number of points |Number of points making up a single period; value range: 1 ... 32768.

Start Starting value, offset of the sawtooth signal
Increment Increment, slope of the offset signal.
Result channel Sawtooth-signal

Description: Generates a sawtooth signal. The data rate of the return values is given by the clock pulse
specified. The signal's values are arranged in groups of consecutive values; each group's amount of values
is given by 'Number of points', and each group's first value is the value given for 'Start'. The subsequent
values in each group are the sum of the respective last return value and the 'Increment'-value specified.

Notes: Start-value and Increment must be specified in terms of the input channel's physical units.

Data types:

Result channel

Integer
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4.10.55 Schmitt-Trigger

Parameter Definition

Input channel Channel to be filtered

Upper limit Upper signal value which releases trigger
Lower limit Lower signal value which releases trigger
Result channel Filtered input channel

Description: A Schmitt-trigger with an upper and a lower threshold. The function generates ideal, square
pulses. The only two possible return values are 0 and 1. The function can be used to reconstruct noisy
signals for the purpose of subsequent processing, eliminating the noise. However, the shape of the
original signal is also lost. The greater the distance between the two threshold values, the less
susceptible the Schmitt-trigger is to noise.

The function uses the following algorithm:
For a non-negative scaling factor, the first return value is 1, otherwise 0.

If the last return value was 0, the new return value is 1 if the signal's sample value exceeds the upper
threshold; otherwise, it is 0.

If the last return value was 1, the new return value is 0 if the signal's sample value drops below the lower
threshold; otherwise, it is 1.

Both of these steps are performed on each sample value in the input channel.
Notes: The upper and lower limit must both be specified in terms of the input signal's physical units.
The upper limit's value must be greater than that of the lower limit.

A Schmitt-trigger is useful in cases where the important aspects of a sequence of pulses are the amount
of pulses and their relative positions, but not their exact shape.

Data types:
Input channel Result channel
Integer or Digital Digital

4.10.56 Short circuit status (only for BRIDGE2 and UNIS8
modaules)

Parameter Definition

Result clock pulse |Data rate of result channel

Result channel Channel containing short-circuit status

Description: Outputs short-circuit status of module at specified sampling rate. Result is 1 in case of short
circuit, else 0.

Data types:

Result channel

Digital
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4.10.57 Sine (only for DAC8 modules)

Parameter Definition
Frequency Frequency of sine signal in Hz
Phase Phase of sine signal in degrees

Result channel

Sine signal

Description: A sinusoid voltage signal having the specified frequency and phase is output. The sine
signal's amplitude is 10 V. Allowed frequency settings are: 1Hz ... 1000Hz (1 kHz). Allowed phase settings:
0° ... 359° (degrees). The result clock pulse is fixed at 0.1 ms.

The sine signal's period can only be multiples of 0.1ms.

The sine signal is generated with a resolution of 0.1ms. The higher the sine's frequency, the more
coarsely the ideal form is approximated. If the signal is analog output, the staircase-shaped signal
generated by the DA-converter is slightly filtered (at 5kHz). The resulting curve shape resembles a sine at
high frequencies, but at lower frequencies the quality is quite high.

The phase is defined in relationship to other channels created alongside by the module.

Data types:

Result channel

Integer

4.10.58 Slope limiting

Description: Slope-limiting is performed on the input channel's sample values. The maximum difference
in value between two consecutive sample values is limited to the maximum increment specified.

Notes: The maximum increment must be specified in terms of the input channel's physical units. If the
specified maximum increment is 0, the return value is always the input channel's first sample value.

Data types:

Input channel

Result channel

Integer

Integer

4.10.59 Smoothing based on 2 values

Parameter

Definition

Input channel

Channel to be smoothed

Result channel

Smoothed input channel

Description: The input channel is smoothed by taking the average of 2 consecutive values. The digital
filter on which the function is based operates according to the formula:

y [kl =(ulk-1]+u[k])/2

where k is a serial index, u the input channel and y the result channel.
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The 1st value in the result channel is set as the 1st sample in the input value.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.60 Smoothing based on 3 values

Parameter Definition
Input channel Channel to be smoothed
Result channel Smoothed input channel

Description: The input channel is smoothed by taking the average of 3 consecutive values. The digital
filter on which the function is based operates according to the formula:

y [k] =0.25 * u [k-2] + 0.5 * u [k-1] + 0.25 * u [K]
where k is a serial index, u the input channel and y the result channel.

The 1st value in the result channel is set as the 1st sample in the input value. The result channel's 2nd
value is set as the average of the input channel's 1st and 2nd values.

Data types:
Input channel Result channel
Integer or Digital Integer

4.10.61 Square root

Parameter Definition
Input channel Channel containing sample values whose square root is to be taken
Result channel Square roots of the input channel's values

Description: The square roots of the input channel's sample values are computed. When input channel
sample values are negative, the return value is 0.

Data types:
Input channel Result channel
Integer or Digital Integer
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4.10.62 Standard deviation

Parameter Definition
Input channel Channel for which the standard deviation of values within each reduction interval
is computed

Result clock pulse |Data rate of the result channel

input channel

Result Sequence of standard deviation values representing each reduction interval in the

Description: The value for the standard deviation is calculated for each reduction interval within the
input channel signal. The reduction interval is equal to the result channel's clock pulse rate.

Standard deviation is a statistical quantity characterizing how the data's values are distributed around
their arithmetic mean value. Channels whose values don't fluctuate strongly naturally have low values for
standard deviation, whereas strongly fluctuating signals have relatively high standard deviations. The
algorithm for determining the deviation is as follows:

The deviation of each sample value within the reduction interval is squared and all the squares are
summed, divided by the number of values minus 1, and the square root of the result of this is taken.

Notes: The result clock pulse may not exceed the input channel's sampling rate.

Data types:

Input channel

Result channel

Integer or Digital

Integer
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4.10.63 Time determination (only for DI16 modules)

Parameter Definition

Input channel Channel for whose signal events the time is to be determined

Input range Maximum measurable time between selected starting and stopping edge

3s

6s
12s
25s
50s
100s
3 min
5 min
15 min
30 min
60 min

StartStop Triggering or stopping of the reading by a positive or negative edge:

start pos. edge, stop pos. edge
start pos. edge, stop neg. edge
start neg. edge, stop pos. edge

Result clock pulse Data rate of result channel.

Result channel Channel containing time determination results

Description: Returns the time between two selectable events (Start/Stop) on the digital input channel.

The time between the two edges must not exceed the selected input range. If the time measurement
does exceed the limit, the range's endpoint is returned.

If no current counter result can be determined for a result clock pulse interval, the last result is returned

again. If multiple time counts are triggered during one result clock pulse interval, the most recent result is
returned.

StartStop Definition

Start pos, Stop pos |The time reading starts upon reception of a positive edge (transition from 0 to 1),
and ends upon reception of the next positive edge.

Start pos, Stop neg |The time reading starts upon reception of a positive edge (transition from 0 to 1),
and ends upon reception of the next negative edge (transition from 1 to 0).

Start neg, Stop pos |The time reading starts upon reception of a negative edge (transition from 1 to
0), and ends upon reception of the next positive edge (transition from 0 to 1).

Notes: The input range and the module's sampling rate influence the precision of the time measurement.

Only digital input channels are allowed.

The input channel's sampling rate may only be 0.1 ms, 0.2 ms, 0.5 ms or 1 ms. The higher the sampling
rate is, the more exactly the time can be determined.

For the most precise frequency measurements, use the incremental encoder module INC4.
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Data types:
Input channel Result channel
Digital Integer

4.10.64 Triangle (only for DAC8 modules)

Parameter Definition

Result clock pulse Data rate of result channel.

No. of clock cycles with positive slopes |How many signal clock cycles are to have positive slopes?

No. of clock cycles with negative slopes |How many signal clock cycles are to have negative slopes?

Maximum amplitude The maximum signal amplitude in V

Result channel Triangular signal

Description: Outputs a triangle function at the voltage output. The specified number of clock cycles for
the positive slope determines how many cycle durations the signal needs to reach the specified
maximum amplitude. The specified number of clock cycles for the negative slope determines how many
cycle durations the signal needs to return from the maximum amplitude back to 0 V.

Resulting frequency = 1 / ((No. of cycles with pos. slope + No. of cycles with neg. slope) * clock pulse)

The result clock pulse should be as close to 0.1ms as possible. The higher the pulse rate is, the more
accurately the ideal signal shape is approximated. The resulting triangular signal period must not be too
short. If the signal is analog output, the staircase-shaped signal generated by the DA-converter is slightly
filtered (at 5kHz). The resulting curve shape resembles a triangle at high frequencies and a long signal
period.

Data types:

Result channel

Integer
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5 Measurement technique
5.1 Measurement modes

5.1.1 Temperature measurement

Two methods are available for measuring temperature.

Measurement using a PT100 requires a constant current, e.g. of 250 pA to flow through the sensor. The
temperature-dependent resistance causes a voltage drop which is correlated to a temperature according
to a characteristic curve.

In measurement using thermocouples, the temperature is determined by means of the electrochemical
series of different alloys. The sensor produces a temperature-dependent potential difference from the
terminal in the CAN connector pod. To find the absolute temperature, the temperature of the terminal
point must be known. For the PT1000 this is measured directly in the terminal pod, and therefore an
additional type of connector pod is needed.

The voltage coming from the sensor will be converted into the displayed temperature using the
characteristic curves according temperature table IPTS-68. An exception are the modules p-CANSAS-T1
and p-CANSAS-T4 as well as the imc CANSASfit modules and the CANSASflex modules, where voltage
coming from the sensor is converted according to the IEC 60584 including the temperature table ITS90
standard. The temperature ranges of these modules differ from the temperature ranges of normal
CANSAS modules.

0 Note Making settings with the imc CANSAS software

Certain exigencies of the system cause CANSAS modules to measure incorrect temperature values
when the module is operated with Synchronization [ 120] activated. Therefore, leave the synchronization
deactivated for temperature measurement
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5.1.1.1 Thermocouples as per DIN and IEC

The following standards apply for the thermocouples, in terms of their thermoelectric voltage and
tolerances:

Thermocouple Symbol | max. temp. | Defined up to (+) (-)
DIN IEC 584-1 (2014-07)
Iron-constantan (Fe-CuNi) J 750°C 1200°C black white
Copper-constantan (Cu-CuNi) T 350°C 400°C brown white
Nickel-chromium-Nickel (NiCr-Ni) K 1200°C 1370°C green white
Nickel-chromium-constantan (NiCr-CuNi) E 900°C 1000°C violet white
Nicrosil-Nisil (NiCrSi-NiSi) N 1200°C 1300°C red orange
Platinum-Rhodium-platinum (Pt10Rh-Pt) S 1600°C 1760°C orange white
Platinum-Rhodium-platinum (Pt13Rh-Pt) R 1600°C 1760°C orange white
Platinum-Rhodium-platinum (Pt30Rh-Pt6Rh) B 1700°C 1820°C n.a. n.a.
DIN 43710

Iron-constantan (Fe-CuNi) L 600°C 900°C red blue
Copper-constantan (Cu-CuNi) U 900°C 600°C red brown

If the thermo-wires have no identifying markings, the following distinguishing characteristics can help:

e Fe-CuNi: Plus-pole is magnetic

e Cu-CuN:i: Plus-pole is copper-colored
e NiCr-Ni: Minus-pole is magnetic

e PtRh-Pt: Minus-pole is softer

The color-coding of compensating leads is stipulated by DIN 43713. For components conforming to IEC
584: The plus-pole is the same color as the shell; the minus-pole is white.

o Note

Only one thermocouple characteristic curve can be selected at the same time for one module. So it is
only possible to measure thermocouples of similar type at the same time. Only at the CANSAS modules
SC16, SCI8, SCI16 and CI8 it is possible to select different thermocouple characteristic curves at the
same time.

The endings from the measurement ranges can drift about 1 K from the device configuration.
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5.1.1.2 PT100 (RTD) - measurement

Aside from thermocouples, RTD (PT100) units can be directly connected in 4-wire-configuration (Kelvin
connection). An additional reference current source feeds a chain of up to 4 sensors in series.

With the imc Thermo connector, the connection terminals are already wired in such a way that this
reference current loop is closed "automatically".

If fewer than 4 PT100 units are connected, the current-loop must be completed by a wire jumper from
the "last" RTD to -14.

If you dispense with the "support terminals" (+/1 to #/4) provided in the imc Thermo connector for 4-wire
connection, a standard terminal connector or any DSUB-15 connector can be used. The "current loop"
must then be formed between +/1 (DSUB Pin 9) and -/4 (DSUB Pin 6).

5.1.1.3 imc Thermo connector

The imc Thermo connector ACC/DSUB-T4 contains a screw terminal block in a DSUB-15 connector
housing with a built-in temperature sensor (Pt1000) for cold junction compensation. This provides for
direct connection of thermocouples of any type, directly to the differential inputs (+IN and -IN) without
external compensation leads. That connector can also be used for voltage measurement.

The difficulty with thermocouple measurements are the "parasitic" thermocouples which inevitably form
where parts of the contacts made of different materials meet. The temperature sensor measures the
temperature at the connection terminal and compensates the corresponding "error"-voltage. Normally,
the connection to this compensation point (inside the device) is made by special compensation leads or
connectors made of material identical to the respective thermocouple type, in order not to create
additional (uncontrolled) parasitic thermocouples.

imc's system avoids the problem through the use of individual compensation sensors directly inside the
connector plug, thus offering an especially simple, flexible and cost-effective connection solution.
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5.1.1.3.1 Schematic: imc Thermo connector (ACC/DSUB-T4) with isolated voltage
channels
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5.1.2 Bridge measurement
With the modules BRIDGE2, -DCB8, -UNI8, imc u-CANSAS-B1 a bridge measurement can be carried out.

5.1.2.1 General remarks

Bridge channels are for taking readings from measurement bridges such as resistor bridges or strain
gauges. The channels are equipped as non-isolated differential amplifiers and can alternatively be used
for direct measurement of voltages.

There is a distinction among the following operating modes:

> Target: Sensor » Target: Strain gauge

Full bridge with 4 active strain gauges in uniaxial direction
Full bridge with Poisson strain gauge in adjacent bridge arms
Full bridge with Poisson strain gauge in opposing bridge arms
Half bridge with one active and one passive strain gauge

Half bridge with 2 active strain gauges in uniaxial direction
Poisson half bridge

Quarter bridge with 120 Q strain gauge

e Full bridge
e Half bridge
e Quarter bridge (120 Q)

0 Note

The following discussion, whenever it is in reference to terminal connections, circuitry etc., pertains
only to the imc CANSAS-BRIDGE2 module, and only the most general remarks on bridge measurement
are applicable for bridge measurement systems besides UNI8 and DCB8. Such generalized topics include
instrument sensitivity and strain gauge properties.
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5.1.3 Bridge measurements with wire strain gauges (WSGs)

Strain in this sense refers to the ratio of a body's original length to the change in length due to a force
exerted upon it.

E=T

By selecting "Strain gauge" as the measurement target on the virtual index card "Inputs", common bridge
circuits and configurations for wire strain gauges (WSG) are offered for selection. The scaling can be
adjusted in terms of typical parameters for strain measurements such as the gauge factor or Poisson's
ratio, the transversal expansion coefficient.

If a WSG adheres to a test object, the strain on the object is transmitted to the bridge circuit. The
changes in the lengths of the bridge arms causes their impedances to change. There is a correlation
between the changes in length and the changes in resistance:

_dL dR/R
T Tk
Legend:

£ strain

dL: changein length

L:  original length

dR: change in resistance

R:  resistance of strain gauge

k:  Gauge factor, describing the ratio of relative length change to
change in resistance

The changes in resistance caused by the strain are very small. For this reason, a bridge circuit is used to
translate these changes into voltage changes. Depending on the circuit, from one to four WSGs can be
employed as bridge resistors.

Assuming that all bridge resistors have the same value, we have:

dR Ue Ua: measurement voltage

Ua=Ue- =—-k-£ Ue: excitation voltage
4-R 4

Ua -4

E = —

Ue -k
For concrete measurement tasks, the arrangement of the WSGs on the test object is important, as well
as the circuitry of the bridge. On the card "Bridge circuit", you can select from among typical
arrangements. A graphic shows the position on the test object and the bridge circuitry. Notes on the
selected arrangement are displayed in the text box beneath.
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5.1.3.1 Geometric strain gauges arrangements
5.1.3.1.1 Quarter bridge for 120 Ohm WSG

£,

Y,

U

Z
| X

Z

M

o8]

Z
I

This strain gauge arrangement uses an active WSG which is positioned on the test object in a uniaxial
stress field. This WSG is joined by 3 passive resistors within the imc CANSAS module to form a full bridge.
The strain gauge can have a resistance value of 120 Q.

This arrangement does not come with temperature compensation. The strain is computed as:

k: gauge factor

wmy  4-1000 Ua pmV
E[m]z k Ue [V]

5.1.3.1.2 General half bridge

General half bridge with bridge completion in measurement device. N has to be set from a list.
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5.1.3.1.3 Poisson half bridge

N=1+v

In this circuit, 2 active WSGs are used. The WSG is positioned transverse to the main direction of strain.
The transversal contraction is exploited. For this reason, the Poisson's ratio for the material, which is its
transversal expansion coefficient, must be supplied along with the gauge factor. This circuit offers good
temperature compensation. The strain is computed as:

k: gauge factor
v Poisson's ratio of test object material

[um] B 4-1000 _ Ua [mV]
ml k-(1+v) UelV

5.1.3.1.4 Half bridge with two active strain gauges in uniaxial direction

Two active strain gauges are placed under stress in opposite directions but equal magnitude, i.e. one
strain gauge is under compression and another under equal tension. (bending beam circuit). This
arrangement doubles the measurement's sensitivity to a bending moment. On the other hand,
longitudinal force, torque and temperature are all compensated for. The strain is computed as:

wm 4 -1000 Ua [mV]
m 2k Ue LV
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5.1.3.1.5 Half bridges with one active and one passive strain gauge

This circuit involves WSGs. The first one is positioned on the test object, the second on a sample of the
same material under the same ambient temperature and serves the purpose of temperature
compensation. The strain is computed as:

o)

gauge factor

wmy 4 -1000 Ua pmV
e[l - [v]

m k - Ue

5.1.3.1.6 General Full bridge

Un _K Noe
4

us, N=1,2,
1-v,1+0,

2(1-v),
2(1+0)

General full bridge. N has to be set from a list.
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5.1.3.1.7 Full bridge with Poisson strain gauges in opposed branches

E, €, &, &,
('_ Un _K N2
- u, 4

=

Two active WSGs are positioned along the longitudinal strain and are joined by two transversally
positioned WSGs to complete the bridge (torsion bar arrangement). In the bridge, the longitudinal strain
gauges are located in opposite branches. This circuit provides better exploitation of transversal
contraction and longitudinal force as well as good temperature compensation. In this arrangement, the
transversal expansion coefficient must be specified. The strain is computed as:

k: gauge factor
17 Poisson's ratio of test object material

[um]_ 4 -1000 _Ua [mL’]
Tl =2k -a+v) velv

5.1.3.1.8 Full bridge with Poisson strain gauges in adjacent branches

Two active WSGs are positioned along the main direction of strain. These two are completed with two
transversally positioned WSGs. In the bridge, the two longitudinal strain gauges are in adjacent bridge

arms. This circuit offers improved sensitivity to the moment of bending and simultaneously compensates
longitudinal force, torque and temperature.

k: gauge factor
17 Poisson's ratio of test object material

[um 4 -1000 Ua [mV]

ml ™2 k-(1-v) UelV
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5.1.3.1.9 Full bridge with 4 active strain gauges in uniaxial direction

&4 &y

| — )

&, &

&> —| &
&, ——| &3

The circuit consists of 4 active WSGs. Two are under compression and the others under equal tension.
The strain gauges under tension are positioned in opposite bridge arms. The sensitivity to the moment of
bending is increased. At the same time, longitudinal force, torque and temperature are compensated.
The strain is computed as:

k: gauge factor

an]__4 1000 Ua rnV]

m

5.1.3.1.10 Full bridge (Half bridge-shear strain) opposite arms two active strain
gauges

Two active strain gauges are placed under stress in equal magnitude. For measurement of tension and
compression (non-linear) to eliminate bending. Temperature gradient should be small. The strain is
computed as:

k: gauge factor

s[“nj::4l1000 Ua rnv]

m 2-k UelVv
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5.1.3.1.11 Scaling for the strain analysis

It is possible to choose whether to determine the strain or the mechanical stress suffered by the part. In
the range of elastic deformation, the axial stress (force / cross section) is proportional to the strain. The
proportionality factor is the modulus of elasticity.

Mechanical stress = modulus of elasticity * strain (Hooke’s law)

|nput channel of a bridae amplifier; Channeldl

[nputs I Bridge circuit  Scaling | Messzage Mappingl Circuit I

— Strain gauge properties

Gauge Factar: |2
Typical range 1.9 ...4.7

— kd aterial parameter

Poizzon's Fatio; ID-3 j

== e |?3 j GPa

I otes: True values may dewviate ztranaly from awvailable
zelectionz!

Revize values if applizable.

Unit; "' j

K-factor

The K-factor is the ratio by which the mechanical quantity (elongation) is transformed to the electrical
quantity (change in resistance). The typical range is between 1.9 and 4.7. The exact value can be found in
the spec sheet for the WSG used. If the value entered for this parameter is outside of this range, a
warning message will appear but the imc CANSAS module can still be configured.

Poisson's ratio

If a body suffers compression or tension and is able to be freely deformed, then not only its length but
also its thickness changes. This phenomenon is known as transversal contraction. It can be shown that for
each kind of material, the relative change in length is proportional to the relative change in thickness D.
The transversal elongation coefficient (Poisson’s ratio) is the material-dependent proportionality factor.
The material constant is in the range 0.2 to 0.5.

In bridge circuits where the WSGs are positioned transversally to the main direction of strain, this
constant must be supplied by the user. The ratios for various materials are accessible in the list box.
These values are only for orientation and may need to be adjusted.

Elastic modulus

The elastic modulus E, is a material parameter characterizing how a body is deformed under the action of
pressure or tension in the direction of the force. The unit for E is N/mm?2. This value must be entered for
the mechanical stress to be determined The e-moduli for various materials are accessible in the list box.
These values are only for orientation and may need to be adjusted.
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Unit

When the strain is determined, the readings appear with the unit pm/m. For the mechanical stress one
can toggle between MPa and N/mm? .1 GPa =103 N/ mm?

Note that the elastic modulus is always in GPa.

5.1.3.2 Bridge balancing

A significant characteristic of bridge measurements is the fact that the actual measurement signal is
attended by an offset which can be multiples of the input range. Measurement bridges, consisting for
instance of wire strain gauges (WSGs), respond to minuscule changes in their components' resistance (in
the mV/V = ppm = parts-per-million = 1E-6 range). The static initial asymmetry (offset) due to production
tolerances or assemble conditions of the components, by comparison, can be in the range of mV/V, in
other words in the range of the total input range or even multiples of it.

Since the offset also depends on the sensor connected it can't be calibrated for the device but must be
balanced "online", before starting the measurement. The precondition for this is that the sensor used
must be set up in the system the same way for the balancing as for the measurement and may not be
stimulated dynamically.
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5.1.4 Incremental Encoders

The four incremental encoder channels of CANSAS-INC4, CANSAS(it-ENC-6are 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.
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5.1.4.1 Signals and Conditioning
5.1.4.1.1 Mode

The various modes comprise the following measurement types:

Event-counting Time Combined measurements
e events e time o frequency

e distance(differential) e pulse time e speed

o angle (differential) e PWM e RPM

e angle (sum)

angle (abs 0-360°)

distance (sum)

Event-Counting
The following variables are derived from Event counting:

° eventsm
° distance(differential)mfﬁ
e angle (differential)%

o distance (abs.) 0]
e angle (abs.lm

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 3 &

¥

¥
F
¥
&

T, T, T3 time
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Time Measurements
Exclusive measurement of time is performed as:

e time/200) (of two successive signal edges)
e pulse time | 201] (time from the beginning of one sampling interval until the next signal edge)
o PWM 2]

Any other pulses occurring within the sampling interval are not evaluated for these measurement
types.

=l |- + ) . +
= t I= -..tz [= MR
1 2 3 4 5 1 2 3 4 5 & 7 1 2
& F i & Iy r A & 'S & I r'y & A Iy
T, o T, o T, time
time
£
! =.Il. - .II.= -
1 2 3 4 5 1 2 3 4 5 & 7 1 2
& F i & Iy r A & 'S & I r'y & A Iy
T, o 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:

° freguencym
° sgeed@
o RPM 203

n=e6 tmean=t/n n=7 tmean=t/n
P + ) ' t 4

F 3
F 3

=

¥
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 bandwidth of the module used. 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! 17
e Start of measurement with or without "Zero impulse" [167]
e Number of pulses (per unit)
The frequency resolution of the measurement results depends on the input range selected.

Example CANSAS-INC4:

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+

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 Example imc CANSAS INC4

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:

Parameter Description
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
If you use a counter which indicates this zero position by a missing
cog, you will avoid seeing gaps in the signal by means of the
measurement mode Missing tooth 1071,
Velocity Input range = ([Frequency input range in Hz] / [Encoder pulses per m]) in m/s

Resolution = ([Frequency resolution in Hz] / [Encoder pulses per m]) in m/s

The number of encoder pulses must be between 1 and 999999.

The input range selected states the input range end value. The highest frequency/RPM-value/velocity
contained in the measured signal may not exceed this end value. The sampling interval can take
discrete values between 1 ms and 1 min and states the rate at which result values are returned.

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.

o 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.

5.1.4.1.2 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.
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Cumulative measurements

The quantities derived from event-counting, Events, Distance and Angle appearing with the annotation
(sum) are "cumulative" measurements. In cumulative measurements, the return value is the sum of all
displacement or angle changes, or of all event which occurred.With CANSAS INC4 (ENC6 in preparation)
the value can be reset via a CAN message.

5.1.4.1.2.1 Resetting of summation with INC4
With the measurement modes involving summation (events, angle and displacement), it is possible to

reset the sum to zero during a running measurement. This can be accomplished in either of two ways:

e Measure dialog: The reset command from the channel menu is used to manually reset all selected
incremental counter channels.

e Special Functions node: On the Resetting page, it is possible to enable separate resetting of each
channel by means of a CAN-Bus message.

Manual resetting by means of Measure dialog

Measure WEpEREN Module

kodule
& INCA_

Select all

Chrl4+-a

T e | e | e B o

Manual resetting of summation by means of
Measure dialog

Resetting the summation by means of a CAN-bus message

=" CANSAS

File Edit ‘iew Module

Al

Grouped by messages
kesto,mdb *

& |1 B3

& Tz

& Uit

&7 HTHUB4_S

=< INC4_124648

&b Incremental encoder

=-fZh CAM-Bus interface
4] Message105

Extras  Help

i g X [ e | v &

Special functions

Heartbeat S_I.Jnchrnnizaticnn| R ezetting |

{gﬁ‘a Fiezetting

Allows resetting via CAM-bus

= Mo CAM-Bus message
@ LED]
@ LEDZ

{23 special Functions

Ready

|dentifier for regetting
meszage:;

Balancing or shunt calibration
can be activated via CAN-bus,

200 |

tezzage mapping 1 Bute:

Bit =1 -» rezetting channel 1 (071 Hex)
Bit 1 =1 -» resetting channel 2 [02 Hex)
Bit 2 =1 -» resetting channel 2 [04 Hex]
Bit 3 =1 -» resetting channel 4 1023 Hexl

09,10,2007 | 15:46:55

Example INC4 Special functions: Resetting of summation

This dialog enables resetting of the summations of individual incremental counter channels.

© 2019 imc Test & Measurement GmbH

imc CANSAS - Users Manual, Version 3 - 2019-01-31



194 Measurement technique

The message identifier is set for all channels jointly. The respective channel is determined on the basis of
the bit in the sent message’s data byte.

Example:

Identifier for reset-message = 200, Channel 2 is to be reset.

1. Create the message to be sent in the CAN-Assistant. A message having one data byte is required. Give
a distinct name to this message. Then assign a channel to it. Since only one data byte is available, this
channel’s length can not exceed 8 bits. All other settings play no role at this point.

CaM-element [0 [ Mame
= % Mode MHode_001
= gﬁ» bezzage 1H SummationB esetting_IMC
Channel RezettingByte
Analog channel
‘ M amne: RezettingBute ] |
Comment: | |
Murnber format; | Signed integer b |
[Numl:uer af bits: 2 w ] Byte order:
Uit v |
Scaling | Factar, Y = Fachar * b |
Factor: |'I |

Resetting of summation in the CAN-Assistant

2. imc Online FAMOS (imc DEVICES / imc STUDIO) sends a message if the virtual bit Bit01 is set. In this
message, the value 0x04H is set to INC4 and resets the value of the incremental counter channel 02.

% Online FAMOS <Test_032>

File Edit Extra ‘Window

& B fo 1 ¥ Device:

Channel |~ || Function | Description
eqflly Analog inputs 1 g Operatars and Characters

23 Process wector s Power measurement

e Digital outputs ﬁ Ratating Machine Analysis

O LEDs = g0 Scale

A Yirtual bits E g# Send messages, Node Node_0071

PR Ethernet bits I

Operations

Fesstting of INCOZ
SendMes=zage_SummationFEesetting IHC{1l, Wirt_Bit0l, 0O=z04)

Resetting of summation in imc Online FAMOS
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5.1.4.1.3 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.

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

5.1.4.1.4 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 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.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



196 Measurement technique

___________ —

\
|
|
|
|
|
it

IM = %REF + WHY5T/2 IM = %REF - WHY 5T/ 2

IMNC
[digital)

If the analog signal exceeds the threshold VREF + VHYST/2, T
The digital signal changes from 0 to 1 when the analog signal exceeds the VREF + VHYST/2 threshold.

The digital signal changes from 1 to 0 when the analog signal falls below the VREF - VHYST/2 threshold.

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.

5.1.4.1.5 Block diagram

sensor cable CANSAS

9 tracks: IN1..4 X/Y,

/\ _______ fLﬂo supply

SUPPL FRE HYS
+IN l J

Ua

SENSOR +- Filter +/-50V
- —— COUNT
-Ua RE
CAN

POWER_G
I GN | GN

VAR &( 50V
CHASSI, Y

o Note

e [t is not sufficient to connect a differential voltage between +INX and -INX. The operational amplifier
only works correctly if its reference ground (GND) is not floating but is grounded.

o A reference ground must be established in the measurement chain. There are various techniques as
well as considerations. In some arrangements, grounding the sensor is preferred, in others grounding
the measurement system (imc CANSAS chassis). Either way, ground loops must be avoided.

e Grounding is also recommended as a way of avoiding the buildup of high or dangerous potential
differences between exposed conducting parts (such as the chassis) and ground.

o |f the sensor does not make Power_Gnd and -Ua separately accessible, then they must be considered
connected at the sensor. In that case that is simply the ground connection.
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5.1.4.1.6 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.

5.1.4.1.7 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 activation of the imc CANSAS module.

o Note

¢ The system only takes the zero pulse into account following configuration or after starting the
CANSAS module. Restarting the measurement does not cause a reset.

e If the zero pulse fails to appear, the INC4 does not start measurement at all. In that case, the

channels only return zero.

e 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.

5.1.4.1.8 Missing tooth
RPM Missing tooth

Inputs |S|:aliru;| I Message Mappingl Infa I

FONS..‘? +IM2s -IMNZK  ( DSUE-Pin 11 43

I:l Terminal:

Mame: | RFM_01

Carmrmenk:

Measurement

I Missing koakh
maode;

Input range: I 1500 rpm

Mo, of encoder I

pulses: 200 ImpulsefResy.

Led Lo

Sampling inkerval: I 100 ms

Maxirnun RPM: I 1000 rpm

Murmbet of
missing keeth: Il j

Example: CANSAS-INC4
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This mode is suited to incremental counters which have one or two missing teeth per revolution for the
purpose of angle recognition. The sensor then returns instead of 60 pulses/rev only 58. Such a sensor
connected to the incremental encoder input indicates messy dips in the rotation speed if the missing
cogs do not return any pulse. This is avoided by means of the Missing tooth measurement mode, since
this mode detects the missing cogs and interpolates around the apparent dip.

o Note

For CANSAS-INC4, the following limitation applies: When the measurement mode Missing tooth is set
for a channel, then the only measurement mode options left for all other channels are: Velocity,
Frequency, RPMs.
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5.1.4.2 Mode (events-counting)

Events

The event counter counts the sensor pulses which occur during a single time interval (differential event
counting) or the sum of all events (cumulative 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! 197
e Start of measurement with or without "Zero impulse" [167]
e Number of pulses (per unit)

The number of pulses may be between 1 and 999999.

To obtain the greatest accuracy for imc CANSAS-INC4 measurement results over a wide dynamic range, it
is recommended to select an appropriate input range for the task.

Note that the input range can be expressed in terms of a different physical quantity than the
measurement quantity. For instance, for event counting the input range is expressed as a frequency.

The input range selected states the input range end value. The highest frequency contained in the
measured signal may not exceed this end value. If this maximum frequency is exceeded during
measurement, the system returns the input range end value at the points where the signal is out of
bounds. The input ranges depend on the sampling interval selected and under some circumstances on
the number of encoder pulses.

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.
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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)

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)

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.

0 Note

When using incremental encoder modules that work internally with a 16-bit counter, encoders with
high pulse rates can lead to overflows. The count is always carried out with sign: 2= 65536, i. e.
+32767. With two-signal encoders the pulse number is quadrupled internally and leads to a maximum
number of pulses per revolution of 8192. For encoders with more pulses per revolution, the hardware
must have a 32 bit counter, e. g. imc CANSASfit-ENC6, otherwise an event count must be carried out
instead and converted with imc Online FAMOS.

5.1.4.3 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:

Start measurement  Input Stop measurement upon Input

upon
1. positive edge X-track positive edge X- track
2. positive edge X- track negative edge X- track
3, negative edge X- track positive edge X- track
4. negative edge X- track negative edge X- track
5. positive edge X- track positive edge Y- track
6. positive edge X- track negative edge Y- track

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

4 ms 125 ns 1s 32 ps

8 ms 250 ns 2s 64 ps

16 ms 500 ns 4s 128 ps

30 ms 1pus 8s 256 ps

60 ms 2 us 16s 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,
4 & & & &
¥ ¥
& & F |
-— » > p > 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.
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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.

Inputs |S|:a|iru;| I Message Mappingl Infa I

|:| Terminal: COML +IM1X -IRLX { DSUE-Pin 9 20
Marne: Cs01_IncrementalEncoderdl
Carnrnent:

Measuremnent I P

rode:

Counker

frequency: I =00 e
Sampling inkeryal: I 5 ms

=l

PWM settings dialog

Give the PWM emitter a fixed frequency. As part of PWM measurement, a time measurement is carried
out. In every sampling interval, the duration from the first increasing slope to the next decreasing slope is
determined. This pulse duration is compared to the period duration, resulting in a value between 0 and

100%.

On the Scaling page, you set how the percent value is interpreted:

Inputs  Scaling IMessage Mappingl Info I

? Unit:

~

—Scaling
Phyysical guankity Input quantity:
(M, L)
V1 |D M X1 |D
Y2 |159 Mm W2 |1|:n:|

PWM: Scaling dialog
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Example:

Counter frequency: 500 Hz , sampling interval: 5 ms, 100% corresponds to 159Nm
At a pulse duration of 250us, the following values result:

250us *5001/s*¥100%= 12,5%

Indicated value = 12,5% x 159Nm/100%= 19,86Nm

The result is updated every 5 ms.

0 Note

e Correct indication of the counter frequency is absolutely necessary for this procedure.

e There is exactly one pulse time measurement per sampling interval. Change of the pulse times
within one sampling interval, called jitter, is not recognized. If you record the data with an imc device,
you can smooth the signal, averaging out the jitter by selecting the imc CANSAS channel’s sampling
rate to be as close as possible to the counter frequency. Then use Online FAMOS to smooth out the
data stream.

e For a precise measurement, the threshold value of the comparator must be adjusted.
Background: The duty cycle is determined by the time measurement between rising and falling edge.
Since the input signal is not ideally rectangular, the time measurement is influenced by the threshold
value of the comparator. The standard setting of the comparator of 1.5 V may lead to an offset in the
PWM signal. See also comparator settings Mm, m@ﬁ

o If the sampling interval is set to be faster than the counter frequency, the most recent result is
outputted repeatedly.

5.1.4.4 Mode (combined measurement)

Frequency

Frequency is determined by means of a combination measurement [1e0l, 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| 0. Toward this
end, the number of pulses per meter must be entered.

RPM

The sequence of pulses is converted to revolutions per minute by means of a combination
measurement| 0. Toward this end, the number of pulses per revolution must be entered.
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5.1.5 Digital Inputs

The switching thresholds can be toggled between TTL and 24 V range.

The switching thresholds are:

TTL- range 24 V range
Lower threshold 0.8V 5.0V
Upper threshold 2.0V 8.0V

5.1.6 Digital Outputs (CANSAS-DOSR, -DO16, -DO16R)

These modules are for digital output. The imc CANSAS-DO16R module has 16 digital outputs, which are
switched using relais. DO16 (without "R") serves the same purpose with open collector outputs. The imc
CANSAS-DO8R module has 8 relay switches. The output signals can be set by a CAN-message or by a
calculation. The output's state upon module power-up is defined.

5.1.6.1 Outputs

All the outputs have switching times. For the module DO8R they can be up to 4 ms, for DO16 under 0,1
ms. In both cases the switching time is different for switching the output on or off.

In DO16R, each terminal's 8 outputs have a shared reference ground and are thus not isolated from each
other. They are isolated from the 8 outputs of the other terminal, chassis, power supply and the CAN-

bus.

5.1.6.2 Connecting an output signal with a CAN-message

If a certain output bit is to be set by a CAN-message, that output bit must be positioned in a message.
The output bit's module tree entry can be positioned as desired by Drag & Drop in the module tree at any
position in the message or under "No CAN-bus message". Note that the tree must be grouped by
message for this to work (see View menu, item "Grouped by" @). Then the output bit function Read-in
CAN-channel is unalterably active.

ol

File Edit YWew Module Extras Help

Mo & | st g % [[EIE |y 4 | v & EEL|

Grouped by messages
P (15_879532 -
=P D016 _123654

Digital output bit: 0O _Rik0Z

-[EH Digital outputs - -
- CAM-BUS inkerface Function reau_:ls in CAMN-channel. _ _
%E Messagel07 I:l gl Further functions can anly be get for virtual channels without meszages!

----- ke D0 _Eik01
----- Nl DO_Bito2
----- Ml D0 _EikOS —
_____ Tl DO_Eito4 Funchian: I Read-in CAM-channel j
----- Ml 00 _EitOS
----- Ml 00 _Eik0E
----- NMhe 0o EikO7 -

Kl *

Ready 07.10.2008) 11:35:59]

output bit DO_BIit02 is in CAN-message Message01. The function is always set to"Read-in CAN-channel”.
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On the index card Message mapping, the data type, start byte and start bit can be specified. It makes
sense to select digital bit as the data type for the digital output signal. The settings for the starting byte
and starting bit specify which bit in the message determines the output signal value.

In the lower portion of the card, the output signal's state upon activation of the module can be specified.

o

File Edit YWew Module Extras Help

Pl b S | it A X (1] B |y 0 | v D~ |
Grouped by messages Digital output bit: 0O _Rik0Z
I IS 879532 - T —
s Dol 125654 J Dutputsl Function : Meszage Mapping |
Digital oukputs — Format and scaling of CAN-Bus data
E@ ZAM-Bus interface % D ata type: IDigital bit j
F-EE] Message 107 bk
----- Tk Co_Rik01
""" e Do_Bit0z Start byte: m Start bit: 1 ﬂ
----- Tl Do_Rik03 0
----- Tl Do_Rik04
----- ke Do_Rik0s 1
----- [l Do_Rik0& _ _ :
..... ke ©o_Eito7 2 Bit aroup mernbership: Iautn:nmatln:: ﬂ
----- llle Do _BitoE
----- Nl Do _BitDy Fower-up walue: Ini
il I Y TIITTET
Ready 07.10,2008||11:38:38] -

Message mapping dialog for a digital output bit

5.1.6.3 Calculated output signals

If the output signal is not assigned to any CAN-message (the corresponding entry in the module tree is
entitled "No CAN-bus message"), the signal value can be set according to a calculation. For this purpose,
there are functions which can also be used for virtual channels (see chapter on virtual channels@). If a
digital bit is removed from a CAN-message, then the function "Fixed digital value" is assigned by default.
A different function can be selected by the user.
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25 CANSAS =101 x|
File Edit  W¥iew Module Extras Help
Pl b S | it A X (1] B |y 0 | v D~ |
Grouped by messages Digital output bit: 0O _Rik16
----- ke O0_BitDs - :
_____ Mlle Do_Fitos J Outputs  Funchian I Mezzage Mappingl
----- ke Do_Bit10
_____ Tl DO_Bit11 + Creation of a channel with a fived digital value [0 or 1].
----- ke DO_Eit12 :dﬂ]::
----- ke D0_Bit13
----- ke D0_EBit 14
----- ke D0_Eit15 —
-5 Mo CAN-Bus mess Function: I Fixed digital value j
----- | o _Eit 16
""" @ LED1 Diai .
igital walue: 0 [FALSE ~
..... ﬁ LED2 I [ ] J
[ I
Ready 07.10.2008 11:40:22|

Dialog for setting the defining function of an output signal not assigned to a message

A digital output module can also read out an analog quantity (e.g. in the form of a 16-bit integer) from
the CAN-bus. This quantity cannot be output in digital form, but it can be subjected to calculation. For
instance, a value can be compared with a limit. The result of the comparison is a digital value (0 or 1),
which can be output in digital form.

The illustration below shows as an example how the dialog for making CAN-bus settings. Note that a

virtual channel was created and was placed in the message. This virtual channel is called "IsGreater". It
doesn't reflect the result of a calculation but simply assumes values read out of the CAN-bus. This value
can be used by other calculational functions. Therefore, the virtual channel could just as well be named
"Channel with data from the CAN-bus".

Grouped by messages
=-E4] Meszagell

----- T, IsGreater
----- Nlle DO_Bit0Z2
----- Nlle DO_Bit03
----- Nlle DO_Bit04
----- Nlle DO_Bit05
----- Nlle DO_Bit0F
----- Nlle DO_Bit07
----- Nlle DO_Bit0&
----- Nlle DO_Bit03
----- Nlle DO_Bit10
----- Nlle DO_Bit11
----- Nlle DO_Bit12
----- Nlle DO_Bit13
----- Nlle DO_Bit14
----- Nlle DO_Bit15
----- Nlle DO_Bit16

=

=

Yirtual channel: |zGreater

Generall Function Mezzage Mapping |

o

D ata type:
Murnber of bitz:

Start bute:

b asirnuam walue results in:

Firirnum value results in;

Paower-up value:

I Signed integer

||:| vI Start hit:

Byte order:

1 W
p .
f .

In this example, a 16-bit input quantity, scaled to take values from 0 V to 10V, is read into the CAN-bus.
The unit indicated is permanently set as "V", but the system doesn't take it into account. Therefore it
wouldn't matter if an RPM-value were read in which is scaled from 0 to 6000RPM and not 6000 V.
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The value which is valid when the unit is activated, the "Power-up value", is set to 0 V. This means that
the virtual channel carries the value 0 V as long as no CAN-bus message arrives. While this is the case, the
system calculates with the value 0 V and sets the digital value which corresponds to that voltage. When a
message finally arrives, the value transmitted replaces the virtual channel's last valid value. The
calculational functions then are applied to this new value and a digital value is set to correspond to the
new calculation result. The virtual channel's new output value remains valid until a new value arrives
from the CAN-bus.

The illustration below shows how the system performs a calculation with the channel. A digital output bit
"DO_Bit01" appears under "No CAN-bus message" in the module tree. This indicates that this bit is not
under the direct control of any CAN-bus message, but instead depends on a calculation. Therefore, a
calculational function can be selected for this output bit. In this case, the function "Greater" is selected,
and it evaluates the channel "IsGreater" as its input.

Grouped by mezsages Drigital output bit: DO_Bit01

----- Mle DO_git02 -]
----- Nle DO_Rito3

----- e DO_Bit04 : :
_____ [l OO_Eitds + Determines whether the 15t parameter is areater than the 2nd.
_____ e DEI_BitEIE I:I - The rezult iz 1, if the 1=t parameter is areater than the 2nd, othenwize 0.

) If the 2nd parameter iz a zingle value, it iz stated in terms of phyzsical
""" e DO_Bit07 Linits.

----- e DO_Bit0g

_____ % gg_g::?g Function: I Greater j

----- e DO_Rit11

----- e DO_Bi12

----- e DO_Bi13

..... ke DO_Bit14 2nd Parameter: |5

----- e DO_Bi15

----- e DO_Bi1E

E-4 Mo CAM-Buz message
00 B

Outputz  Function | Meszage Mapping

1zt Parameter: I |=Greater

=
=

5.1.6.4 Notes on DO8R and DO16R

The board with the signal processor (DSP) is at internal ground potential GND. This is the module's
internal "digital ground", and is connected to the chassis as well as to the shielding of the input plug. This
internal electric potential must not "float" in relationship to the power supply or the CAN-bus. Rather,
the maximum voltage differential of 50 V to GND must not be exceeded, so GND must be held at a
suitable value. Otherwise, the module can sustain damage or malfunction. A chassis connection is
provided in the form of the shielding terminal.

It is generally recommended to connect the housing (chassis) to ground (protective grounding line). The
housing mainly consists of conduction material.

5.1.6.5 Taking measurements with the digital output modules

In the dialog Measure, the digital output bits of a DO16R or DO8R module are listed only if they are
assigned to a CAN-message. In such cases, the entry for the Measurement/ output value represents the
signal's output value. Upon the start of the measurement, the Power-up value is displayed. The output
signal can be influenced by editing the values in the column Measurement/ output value. Double-clicking
in these cells, the editing mode is activated, and the value for the digital bits can be toggled between 0
and 1. When the ENTER-key is then pressed, the value is checked, accepted and sent to the module.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



208 Measurement technique

= Measure il
Measure Bridge amplifier  Output modules
=] o L
hodule Channel Time heasurement outputwalue | Status
&R CAN_9908..  DO_Bit0 1
Do _Bit02 1
0o _Bitd3 0
. |DobBw4 [ 0]
Do _Bitds 0
Do _Bitde 0
Do _Bitd? 0
Do _Bit0a 1
|Ready [Executing measurement v

Measure" dialog with DO8R or DO 16 modules"

For output modules, the items Transfer all values and Transfer value after editing under the Output
modules menu are available.

Transfer value after editing

This function can be toggled on and off. If it is active, then any editing performed on the entry is
immediately sent to the module. If the function is off, the new value becomes valid but is not
transferred. This way, it is possible to set multiple bits and then transfer them as a unit by using the
function Transfer all values.

Transfer all values

This function transfers the output values of all output modules shown in the window to the modules.
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5.2 Sampling interval, output rate and filter

In the module settings, along with the term "sampling rate", the term "output rate" is also mentioned.
The technical background of this is as follows:

CANSAS has a fixed input-side sampling rate of (mainly) 1 kHz. This data stream is subsequently
resampled at the "sampling interval" set by the user. In order to prevent aliasing, values can be either
filtered with an appropriate low pass, or averaged. The averaging interval is then the sampling interval
set by the user.

Anti Aliasing Filter
fixed, adapted to
A/D-converter

A digital filter or averaging
with adaption to the
resulting sampling rate

input
amplification

Converter with fixed
sampling rate

Output rate=
sampling interval
in CANSAS software

Sampling interval set in the dialog = the module's output rate

J Example

User-set sampling interval (= output rate): 100 ms
On the input side, the CANSAS module converts the values at 1 ms
The filter is set to Mean value

Averaging over 100 values (100 ms/1 ms) is performed, which generates the resulting measurement
values at a 100 ms clock rate.

5.3 Sampling rates: Scanner concept

The following is a discussion of data acquisition with multiplexers and the limitations associated with it.
This will include a contrast of conventional scanners (e.g. C12) to systems working in the so-called Burst
mode (e.g. SCI8, SC16).

Conventional scanner systems work at a fixed sampling rate, namely the highest rate at which switching
between channels takes place (fast scanning). If the sampling rate actually set is less than the maximum
possible data rate, then an average of multiple samples taken at the high sampling rate is computed
(filtering).

The maximum sampling rate is substantially determined by the scanner's transients, i.e., the switching
times and the transients of pre-amps, of analog (and any digital) filters, and of ADCs.

Since the system's bandwidth must be quite high for the transients to subside within the interval
corresponding to the "aggregate sampling rate", while on the other hand the channel-sampling rate is
lower by at least the factor n=channel count, the conditions for the Sampling Theorem will necessarily be
violated. Aliasing effects which cannot be filtered out will result.
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This dilemma, characteristic of scanner systems, can be significantly mitigated at least in the case of a
flexibly configured, low-speed measurement (e.g. of temperature). For that purpose, the rigid sampling
scheme is adapted in accordance with block-measurement and —averaging ("Burst-mode"). Thus, flexible
adaptation of the scanner timing enables disturbance- and aliasing-free low-speed precision
measurement.

The Burst mode is based on making optimal use of the time spent while the signal experiences its
transients. Not only a single measurement of the selected channel is performed, but a block
measurement over a period of time at least equally long or a multiple of the time period. By this means,
the total cycle time is mostly used for data acquisition and no longer mainly by the cumulative transient
time.

The block measurement is performed by a high-speed analog/digital converter (ADC) having a data rate
which is a multiple of the max. aggregate sampling rate. An anti-aliasing filter adapted to this data rate
ensures aliasing-free acquisition within the block. This block is then digitally filtered and becomes a data
stream whose bandwidth is flawlessly limited and perfect for frequencies above the block filter's. This
data stream is in turn "re-sampled" at the actually intended channel sampling rate. While it is true that
this channel rate is lower than the block-averaging filter's bandwidth, and that anti-aliasing effects could
theoretically occur for that reason, the conditions are vastly less extreme than with “fast-scanning”: the
range of possible aliasing errors is now limited to between one-half of the channel sampling rate and the
block filter's cutoff frequency. This range has a frequency ratio of approx. 14 to 28 (depending on the
module type), and, with the sampling rate suitably selected, it lies below the critical frequency ranges
from 50 Hz on, in which the relevant interference is expected.

This procedure thus has the following advantages:

o flexible configuration of low-speed precision measurements and high-speed measurements with
one and the same affordable scanner system
e Optimal aliasing-free noise suppression of even 50 Hz interference in spite of a scanner amplifier's
relatively high bandwidth
Note the following constraints: The block averaging time is not channel-specific. It is based on the
smallest sampling time set in the system. All channels used, including ones not outputted directly but
rather used to calculate virtual channels, are instrumental! The procedure thus provides only advantages
if all channels are set to one low-speed sampling rate which determines the noise suppression properties.

Note also that systems using a multiplexer also have a time offset between channels. This is
automatically corrected computationally, in fact by means of a filter having a transit time (delay) which
depends on the sampling rate. This additional delay is based on the highest-speed sampling rate set for
the module.

This (non-recursive) time-offset compensation filter additionally leads to a characteristic overtravel upon
jumps in the signal. However, this property is independent of the Burt-mode's characteristics.

A summary of applicable constraints:

e The highest-speed sampling rate (of all used, including channels used to derive virtual channels)
determines the averaging interval and thus the noise suppression properties of all channels.

e Additional signal transit time due to automatic time offset correction is determined by the highest
sampling rate.
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Scanner timing:

SC16 Burst measure ment Burst measurement
(40 kSps) (40 kSps)
A A y 3 y 3
switch acquire switch acquire
250 ys |single sample ... 50ms burst 250 us |[single sample ... 50ms burst
Kt | e ee-- K16
Channel-Rate: 5ms /200 Hz (single sample) ... 1s/1Hz (Burst 50 ms)

Filter concept: fast scanning vs. burst mode:

A G fast scanning: 200 Hz / channel
| | t | 4
I I I | I
: 50Hz Noise | | ! | l
band of| | | |Aliasing-
interest: A | : : free '
i | i | |
: A—y : | >
28 Hz 100 ke 200 Hz 8.6 kz 20 kHz 40 kHz
filter . {\lqust ) fast scanning AAF Nyquist sample
(interpolation) (fast scanning (ADC) ADC
4 G effective user channel rate: 200 Hz
-> serious aliasing between
100 Hz .. 8.6 kHz
» f
A G Burst-measurement: 40 kSamples (Sigma-Delta ADC, BW 8,6 kHz):  Aliasing-free!
I I I I
l | | _—_—
I I I T
I I I I
band of: : |Aliasing-I
interest: A : } free |
i i | |
: | A : ! >
14 Hz fiter ~ 50 Hz Noise 8.6 kHz 20 kHz 40 kHz
(transversal) AAF Nyquist sample
50 ms burst (ADC) ADC
4 G effective user channel rate: 1 Hz @SC16, SCI16 (2 Hz @SCI8)
I * !
| Aliasing: |
| ->non relevant I
| no noise between :
I 0.5Hz .. 14Hz :
> f
. ! i
0.5 Hz 1 Hz 14 Hz
Nyquist (k-Rate) Sample (k) filter bandw idth

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



212 Measurement technique

5.4 CAN-Bus: Delay times

Here we will deal with the question of how much delay there is between a measured value's acquisition
and when it is outputted on the CAN-Bus. This is an important issue if the module is used for process
control purposes, in which the system is to respond to the currently valid measurement value. For
measurement tasks only involving data recording, the delay time is negligible.

The delay time is the time difference between a signal's sampling time and the instant and when the
corresponding message is outputted on the CAN-bus.

The following time intervals each make a contribution:

e The signal's propagation time through the input amplifier and the analog anti-aliasing filter.
e Delay time of the analog/digital converter
e Duration of the digital processing, e.g. correction and digital filtering
e Construction of the CAN-message. This involved waiting for acquisition of all measurement values
to be included in the CAN-message.
e Waiting period until the CAN-controller has sent its last message and this message has been entered
into the CAN-controller's register.
e The CAN-controller next tries to take the next best opportunity to put its message onto the CAN-
Bus. This involves waiting for transmission disturbances and higher-priority messages to pass.
e The actual transfer of the CAN-message. For a full message and at 500kbit/sec, this can be up to 0,2
ms.
e Additional time intervals may accrue in receiving the message.
In this context, it's only possible to state the delay time till the point when the CAN-controller is prepared
to transmit the message. We assume that the CAN-Bus is undisturbed and there are no other modules
currently outputting messages on the bus; only then can a module's delay time be stated. The user can
then compute for his own CAN-configuration what delays will result from higher-priority messages.

The delay time is stated for the module's default setting. This means for four adjacent channels in a CAN-
message, starting with Channel 1. One flashing LED and no additional virtual channels.

Other factors influencing the delay time:

e Other message structures. E.g. Channel 1 and Channel 16 in one message for a module (like the
SCxx modules) using a multiplexer. Since Channel 1 is sampled at the beginning and Channel 16
really at almost the end of a sampling interval, the message can only be outputted at the end of the
sampling interval, thus delaying Channel 1 significantly, and Channel 16 almost not at all. For quick
response, only adjacent channels (e.g. 1 through 4) should be placed in a message.

e Virtual channels are always calculated after a delay. For swift response, no virtual channels should
be packaged in a message.

e Synchronicity: In synchronized mode, old messages are outputted on the CAN-Bus following
disturbances on the bus so that they can be collected in chronologically correct order without data
loss by the data acquisition device. For swift response, the synchronized mode should not be used if
bus disturbances are to be expected.

e Choice of CAN identifier: Messages for which the user wishes to have rapid responses should have
lower CAN-identifiers (and thus higher priority) than other existing CAN-messages.

e Choice of sampling interval. Observe the tables in chapter 6 and their explanations.

e The specifications in the tables in chapter 6 are valid for:

o For SCxx modules: Use the same sampling time for all channels.
o Only position channels with the same sampling rate in a single message. Only then are the
specifications in the table valid.
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e With some module types, (such as SCxx modules), the filters can be deactivated. If the filters are
deactivated, the delay times are correspondingly shorter. This is because the low-pass filters used
cause delay. Only use of the filters ensures the validity of the spec sheet data concerning signal
noise, suppression of common mode frequencies and synchronization of sampled values. If the
filters are deactivated, the delay time is reduced, but in that case it's the user's responsibility to
measure signals which are good enough not to need filtering and also that the synchronization of
multiple channels doesn't play any role.
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5.5 Isolation, Grounding and Shielding
5.5.1 Isolation

imc CANSAS modules consist of three components which are all mutually isolated as well as from the
enclosure (CHASSIS):

e Analog-inputs

e Power supply unit

e CAN-bus

5.5.2 Grounding

It is assumed that the module enclosure (CHASSIS) is electrically grounded as part of its installation.

The oxidized aluminum housing of the classic CANSAS modules are, by virtue of the oxidization, non-
conducting or very weakly conducting. Therefore, when grounding, use the attachment nuts on the
enclosure faces (beside the DSUB-sockets).

When the module enclosure is grounded, the guidelines for "Base-isolation" (as per DIN 61010-1,
pollution degree 1) are valid for the isolation voltages vis-a-vis the enclosure.

For the mutual isolation of the input channels, the valid guidelines are those for "double isolation" (as per
DIN 61010-1, pollution degree 1), see technical specification@ﬁ of the modes.

imc CANSAS-SL and imc p-CANSAS

With these module types, it is possible to use the cable shielding of the CAN terminals, or the Chassis
contact taking the form of a fastening bolt (only with imc CANSAS-SL, imc u-CANSAS-HUB4 and the 4-
channel imc u-CANSAS), to establish the housing voltage level.

imc CANSASflex, imc CANSASfdx

The modules of the imc CANSASflex series (CANFX) have a ground connection on the back. Use the
correspondingly marked earthing connection thread* for earthing. For further information please refer to
the respective technical data sheet.

imc CANSASfit

The housing of the modules of the imc CANSASfit series (CANFT) is conductive. No separate socket is
provided for earthing. Use either the screw bolts / mounting holes on the housing or the shield of the
LEMO cable.

* As of Q4 2018, this connection is an M3 thread.
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Example for grounding

CANSAS

CAN

cam BGHND T | cam W

CAN

DC

Chassis 1

4+ =

]

Note the following points:

rrrzrzzzZzz7za ANALOG

DC

‘.'\.

| ~+Signal

AH Chassis 2

+ -

BUSDAQ

CRONOSex

1+ %2
OBJECT

Chassis 3_]_

1) The shielding for the CAN-bus connection is grounded on one side.

2) The shielding may not be connected on both sides since ground loops could result otherwise.

3) In order to avoid common mode errors, the signal reference can be connected to imc CANSAS

ground via a resistor

5.5.3 Isolation voltage
See the technical sgecs@ of the respective module.
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5.5.4 Shielding

As a matter of principle, the use of shielded and grounded cables is necessary for conforming to the EMC
and noise suppression parameters.

In many cases the use of a cost-effective, multi-wire, single shielded cable is adequate (even for many
cables).

Single shielding:
shielded cable input-channels
| A A 4N >
sensor ( ] [ ]
1 U - _
CHASSIS 4 ilsclation
CHASSIS

But some cases can require double-shielded cables, meaning a common, grounded (CHASSIS) sheath, in
which (perhaps multiple) individual coaxial lines are contained.

The following situation in particular can require double shielding in order to protect against noise.

¢ "high" internal resistance of the signal source (> 100 Q)

e ungrounded signal sources (isolated or having high impedance to the CHASSIS and/or power supply
reference ground)

Double shielding:

double shielded cable
-------------- input-channels

............... -IN

A

> isolation
y

CHASSIS

CHASSIS

To avoid compensation currents, always connect the shielding to one side (potential) only.
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5.6 Blinking codes

The imc CANSAS modules classic and flex come with an LED which can shine in three colors. Blinking
codes for imc CANSASfit can be found here| sss.

5.6.1 imc CANSASclassic/flex

5.6.1.1 Normal operation
During normal operation, the LED of a CANSASclassic module flashes in a green color (blue for imc
CANSASflex). Once the power supply is connected to the device, various blinking codes are emitted,
which depend on the module and on its firmware version, before the blinking pattern reverts to constant

green blinking.

imc CANSAS classic

imc CANSASflex

5.6.1.1.1 Successful configuration
Once a classic/flex-module has been configured successfully, a blinking code is emitted. The LED flashes
yellow once for a long duration, then once briefly green, then once more yellow and long and then goes
off. A short time later, the device begins blinking again in indication of normal operation.

imc CANSASclassic

imc CANSASflex

5.6.1.1.2 With device's Reset-plug
While the Reset-plug is attached at the device, the LED dies not flash. The LED also doesn’t flash after
withdrawal of the Reset-plug until either a configuration for the classic/flex-module has been successfully
completed, or the module has been disconnected from the power supply and then reconnected to it.

5.6.1.1.3 Synchronization
If a imc CANSASclassic module is configured as the Master for synchronization purposes, then following
successful configuration is alternates blinking in yellow and red (blink code: "Wait for other module")
until it is connected with another module via the CAN-Bus. For this, it doesn’t matter whether or not the
other module is set to the corresponding Slave-mode. imc CANSASflex flashes violett-rot.

imc CANSASclassic: Wait for other module

imc CANSASflex: Wait for other module
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Once the connection has been securely set up, the module blinks normally again in green.

imc CANSAS classic

imc CANSASflex

If there is no connection to any other module within 5 — 10 seconds, then a blinking code consisting of a
mix between the code for normal operation and the code for “Wait for other module”, namely
alternating green, yellow and red, is emitted. The device is then in an undefined state.

imcCANSASclassic: undefiniert, wenn nach 5-10s kein Synchronsignal empfangen wird.

imcCANSASflex: undefiniert, wenn nach 5-10s kein Synchronsignal empfangen wird.

If a classic-module is configured as the Slave for synchronization purposes, then following successful
configuration is alternates blinking in yellow and red (blink code: "Wait for other module") until it is
connected with another module via the CAN-Bus (imc CANSASflex: violet-red). Toward this end, the
other module must be set to the corresponding Master-mode, in order to be able to provide the
necessary synchronization signal. Once connection to an appropriately configured module has been
achieved, the module resumes the normal green blinking pattern.

If a module configured as a slave is to be disconnected from the synchronization signal after having been
successfully synchronized, it reverts to the blink code “Wait for other module” (yellow-red (classic),
violet-red(flex)). Then it’s sufficient to connect the module with another module to make it blink in green
once again. In this case, it continues blinking green even though it isn’t receiving a synchronization
signal.

H BN & [ &

imc CANSASclassic

H Bl B NN

imc CANSASflex
0 Note

imc u-CANSAS' LEDs must be configured in order to be able to indicate synchronization. See the section
imc u-CANSAS and imc p-CANSAS-HUBA4/ 20\

5.6.1.2 Fault condition in device

If, however, a fault condition occurs in the device, then a special blinking code is emitted by the LED. This
particular blinking code can indicate which error is involved.

H B N

2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



Blinking codes 219

A imc CANSAS device error’s blinking code consists of a sequence of 7 blinks in various colors which
depend on the particular error which occurred. This blinking code is emitted for the whole time, as long
as the device is on.

The error code is commenced with the first three blinking signals in which the LED shines red three times.
The LED’s following four blinking signals make up the actual error code and provide information on the
error’s location and type. In this context, the first two flashes constitute the top-level code (location),

while the last two flashes are the subordinate code (type). The error code’s 7-flash signal is then

repeated.
3 *RED Same for every error message. Indication that an error occurred.
2*X Flashes for the top-level error code.
2*Y Flashes for the subordinate error code.
X and Y can take the following combinations of color values:
Top-level code Description Subordinate code | Error description
RED --- YELLOW CRC-error RED --- RED BOOTER
RED --- YELLOW FIRMWARE
RED --- GREEN PARAMETER BLOCK
YELLOW --- YELLOW | CONFIGURATION
RED --- GREEN Fault in analog RED --- RED PLUG ERROR
RED --- YELLOW MODULE TYPE
RED --- GREEN DIV THERMO
YELLOW --- GREEN Access error in Flash RED --- RED NO ACCESS
RED --- YELLOW ERROR WRITING
RED --- GREEN DELETE ERROR BLOCK
YELLOW --- RED DELETE ERROR CHIP
YELLOW --- YELLOW | FLASH PAGE TOO SMALL
GREEN --- RED CAN Bus-access RED --- RED LINE TROUBLE
RED --- YELLOW PACKET LOST
GREEN --- YELLOW Fifo RED --- RED FIFO FULL
RED --- YELLOW FIFO EMPTY
GREEN --- GREEN General internal error RED --- RED ILLEGAL CALL
RED --- YELLOW ILLEGAL DATA
RED --- GREEN ILLEGAL LENGTH (structure)
YELLOW --- RED RAM TEST
YELLOW --- YELLOW | NO ONLINE
YELLOW --- GREEN | INITIALIZATION FPGA

For the imc CANSAS modules UNI8 and Canser, there are additional blinking codes which, however, do
not indicate device errors but rather a status or an external error.
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5.6.2 CANSASfit (CANFT)

imc CANSASfit modules provide two LEDs for the following color and blinking codes:

Power LED| Status LED Significance
Green Yellow, Start: the CAN configuration that is integrated in the module will be
Green, started.
Blue blinking,
Yellow blinking,
Green
Green Green Normal operation (measurement is running)
Green Yellow blinking Configuration of the module is in preparation
Green Depending on current state | Module is supplied correctly
Green Red/ green blinking With T-10: Sensor breakage| 5] detected in at least one active channel.
Red Off Error: polarity reversal error

5.6.3 Special/modules
5.6.3.1 UNI8 - TEDS

With the UNI8 module, particular blinking codes for status indication are already set as default settings.
These can be arbitrarily changed and adapted to the user's own requirements. The default settings for
the blinking codes for the respective modules are:

Module-status Color Blinking code
Other or no sensors ! RED LED blinks rapidly
For "Not adjusted" GREEN LED blinks rapidly
For "Stored adjustment values" GREEN LED blinks normally
For "Successfully adjusted" GREEN LED blinks normally
For "Adjustment running..." YELLOW | LED shines (no blinking)
For "Shunt calibration running..." YELLOW | LED shines (no blinking)

TTEDS-sensors: blinks only red after a TEDS-sensor was connected any time before

5.6.3.2 p-CANSAS and pu-CANSAS-HUB4

imc u-CANSAS-HUB4:

There are two status-LEDs for the imc u-CANSAS-HUBA4, a green one to the right of CAN OUT and a red
one next to CAN IN.

It is possible to set which of the two LEDs indicates normal operation, and by which flashing pattern.
When the module is started, the red LED flashes briefly. Next it darkens again, or flashes according to the
specified pattern in case the red LED was set to indicate normal operation mode.

The imc u-CANSAS-HUB4's four inputs (IN1...IN4) each have their own status-LED. If no module is
connected at the input, the corresponding LED remains off. If a module was detected at the input and if
that module was last configured at the same input, then its associated LED shines solid green. If a module
was detected at the input whose configuration does not match that of the module most recently
configured at the same input, then its associated LED shines solid red. If a module was unplugged from
the input, the associated LED goes dark.

Additionally, the note pertaining to 4-channel imc u-CANSAS modules also applies here.
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1-channel imc u-CANSAS module at the imc u-CANSAS-HUB4 or in synchronized operation:

The red LED shines until synchronization with the imc pu-CANSAS-HUB4 or another CAN1 Master module
is complete and the module begins transmitting measured values. The green LED behaves according to
the configuration given to it by the user both during and after the synchronization phase.

4-channel imc u-CANSAS module:

For each input (IN1...IN4) and for the overall module there is one 2-color LED. After startup, the module
LED (LED next to CAN IN) briefly flashes red. The inputs' LEDs behave like the LEDs description in
Synchronization| 27 for as Slave working modules.

o Note

A 4-channel imc u-CANSAS module responds like four 1-channel imc u-CANSAS modules all connected
to one HUBA. For each channel, a page for the LED is displayed. This must also be set if you wish to see
that the channel has been recorded and balanced in synchronicity.

=

File Edit Miew Module Extras Help

ar=- Y i X [EE | w | v &~ |
Grouped by messages Yoltage measurement input channel
&, mdb -
u_HUE4 123654 — [ npLat I Scalingl Mezzage Mappingl Eiru:uitl Info LED |General| "v"ersi-:unl
2 LED
[ CAN-Bus interface
EE Batechaft 107 @ [ Statuz on LED
In niormnal operation; INu:urmaI Hashing j IQ j
P {h, kanalos =
[+ 75% Mo CAN-Bus mes Far "Mot balanced' ; ;
- | Rapid flazh
{7} Special functions I ApIE FEng j I@ j
[ e
Ready 02.10,2005)|10:35:01
i

imc u-CANSAS module not run from the imc u-CANSAS-HUB4, or not in synchronization mode:

The red LED briefly shines after startup. Next, the LEDs light up according to the user’s configuration.
Either green or red must be chosen for the configuration, not both together (as previously described in
reference to the imc u-CANSAS-HUBA4). Also note the previous note pertaining to the 4-channel imc p-
CANSAS module.

o Note

During configuration or firmware updates, the LEDs may flicker. Upon successful completion of the
configuration or update, the LEDs resume to behave as previously described. With modules which allow
zero balancing (taring), the red LED flashes during the balancing procedure at a high flashing frequency.
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5.6.3.3 FBG-T8

off
green
yellow
red

Parameter Value Remarks
Power-LED
green power active
Status-LED multicolor overall status of module
blue blinking operating, run
blue, yellow blinking, purple FW update
yellow prepare configuration
red error
Channel status-LED multicolor status for each channel

channel passive
channel active, OK
warning
error

warning and errors regarding: Signal quality,
allowable measuring range, operating
temperature, system error

Module description imc CANSAS@M@ FBG-T8! sosl.
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5.7 Features and modules

Many features available with the imc CANSAS software version 1.4 are dependent on the hardware
properties of particular imc CANSAS modules. This means a particular hardware version, i.e. a specific
circuit board, is required in order to access the software features. The list below indicates which features
are associated with which production dates. If you detect any discrepancies, please contact our hotline
for an exact clarification of your hardware version.

Below is a table of general features available as of the production date stated. Explanations of the
features appear further below.

Module Slot Synchronization Readable imc SENSORS
supported master slave configuration
Bl - yes -- CAN-1 protocol yes
BRIDGE2 -- -- -- -- --
C12 -- -- -- -- --
Cc8 all all CAN-1 protocol, CAN-1, DCF77, all --
squarewave 1s squarewave 1s
CI8 all all CAN-1 protocol, CAN-1, DCF77, all all
squarewave 1s squarewave 1s
DAC8 as of 09-2003 -- -- as of 2006 --
L-DAC8 as of 07-2003 -- -- all --
DI16 as of 06-2009 -- -- as of 2006 --
L-DI16 as of 07-2003 -- -- all --
DO16 as of 12-2003 -- -- as of 12-2003 --
DO16R as of 07-2003 -- -- all
DOS8R as of 12-2003 -- -- as of 12-2003 --
ENC-6 -- -- -- as of 05-2018 --
HCI8 alle alle CAN-1 protocol, CAN-1, DCF77, alle alle
squarewave 1s squarewave 1s
IGN -- -- -- all -
INC4 as of 09-2003 | as of 2006 -- CAN-1, DCF77, as of 2006 --
square wave 1s
L-INC4 as of 07-2003 | as of 09-2003 -- CAN-1, DCF77, all --
square wave 1s
ISO8 -- -- -- -- --
P8 as of 07-2003 | as of 08-2003 -- all -
PWM8 all - - all --
SCI8 all all CAN-1 protocol, CAN-1, DCF77, all as of 02-2007
squarewave 1s squarewave 1s
SCl16 all all CAN-1 protocol, CAN-1, DCF77, all as of 02-2007
squarewave 1s squarewave 1s
SC16 all all CAN-1 protocol, CAN-1, DCF77, all as of 02-2007
squarewave 1s squarewave 1s
T1 -- yes -- CAN-1 protocol yes
T-10 -- -- -- as of 05-2018 --
UNI8 as of 07-2003 | as of 06-2003 -- CAN-1, DCF77, all all
squarewave 1s
UTI-6 -- -- -- as of 05-2018 --
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Module Slot Synchronization Readable imc SENSORS
supported master slave configuration
V1 -- yes -- CAN-1 protocol yes

Description of features

Feature

Definition

Slot

The EPROM (TEDS) with slot recognition is readable (and writable).

Synchronization

The data acquisition modules work in synchronization, i.e. the sampling is
simultaneous. See the section Synchronization| 1201,

Readable configuration

A module’s configuration can be saved to the module in a way which can be read
back. This means that the configuration can be imported from the module when
it is integrated into the system. See Extras - Options [ 98,

DACS8: outputs each set for I/U
separately

The DAC8’s output channels can each be switched separately between voltage
and current. If the feature is not available, then it is only possible to switch
between voltage and current for the entire module.

Sensor recognition

The EPROM of the sensor connected is readable. The data it contains can be used
to make settings for the channels.

UNI8: Bridge measurement

Only for UNI8: measurement bridges can be connected.

imc-Sensors

The module is connected with the sensor database imc-Sensors. The data it
contains can be used to make settings for the channels.

UNIS8: sensor recognition by
jumper configuration

A shorting jumper inside the connector is used to detect a Type K thermocouple.

UNI8: PT100 inside the
connector

Only for UNI8: With thermocouple measurement, the temperature of the cold
junction point can also be measured inside the connector by placing a Pt100
inside the connector.

UNI8: current with built-in
120 Q resistor

Single-end current measurement with a 120 Q resistor built into the module

UNI8: 350 Q %-bridge

Connection and measurement of a 350 Q %-bridge is possible.

UNI8: 120 Q %-bridge

Connection and measurement of a 120 Q Y%-bridge is possible.

DACS: special feature from production date

Module

Outputs each set for 1/U separately

DACS8

from 09-2003

PWMB8: special feature from production date

Module

TTL current > 1A

PWMS8

all all

UNI8: special feature from production date

Module Sensor recognition Bridge PT100 inside the |Sensor recognition
measurement connector by jumper
configuration
UNI8 from 01-2003 from 03-2003 from 08-2003 from 07-2003

SCI8, SCl16, SC16: special feature from production date

Module

Sensorkennung / imc SENSORS

SCI8, SCI16, SC16

ab 02-2007
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5.8 Calibrating the modules

There are two stages of calibration reminders. First there is a preliminary warning which begins as of x
months before the recommended calibration validity expiration. After elapse of the recommended
validity term, a due date notification indicating the last calibration date is posted.

5.8.1 Prompt for next calibration

When a new module is integrated into the system, the following message appears if the recommended
calibration date is has been reached:

vote x|

@ \Warning...

Cne of more modules will need recalibration soon!

These modules should be calibrated soon by the imc
Cuskomer Suppart, Otherwise there could be incarrect
measurement results laber!

Close

Hint for comming calibration during module integration
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On the module's General page, an indication of the date of last calibration appears along with an

exclamation point symbol:

ol

File Edit Wiew Module Extras

o i g X [EE | a | v & A

Help

75 Typ_C58008_122993

A @

N

Grouped by messages CANSAS module: UMIS_S70983
E® imc Devices _
EI% Typ_CSB008_122993 zeneral |".-'Er'5IDI'| | Slak Infn:-l Sensarsl
- INC4_§70511
=-<5; ClleRal Type: ANSAS-LINIG
Unwersal_amp Euniversal amplifiers For kemperature, current, voltage
=& CAN-Bus inker nd bridge measurement
B4 Messagel
..... 502 Input channels ]
..... C5|:|2
_____ =02 Serial number: FDDB?DQBS
..... C5|:|2_
-5 Messagel Mamne: | Unts_s70953
..... C5|:|2_
_____ Cs0z omment:
..... C5|:|2_
..... C5|:|2_
=5 Mo CAN-E
..... @ LEDL k\'ludule is connected
----- @ LED2
_____ @ LED3 Matching configuration
----- @ LED4 _
_____ @ Special Functid Last Calibration: |1|:||,'2;-|,'2|:||35
El-&% DCB3_879423 Re-calibration is due soon. The module should be

calibrated by ime Customer Support a5 soon as possible!

Ready

17.10.2008 16:09:38]

Comming calibration at the module tab
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Upon initiating configuration, there is also an entry in the Information window:

~# Configure CANSAS-Modules x|

CAMNSAS modules Configuration steps

& The Following CAMSAS modules are being configured :
=2 UNIZ_870953
----- & Checking the configurations
-4 Connecting to the CANSAS module
----- & Loading configuration ko CANSAS module
----- & Setting the configuration in the CAMNSAS module as permanent
----- Y& Configuration of the CARSAS module completed successFully,
E‘: Re-calibration of the module is due soon!

Clase

&

bJNIB_B?EIQBS i Re-calibration af the module is due soon!

Hint for comming calibration during configuration

5.8.2 Recalibration overdue

When a new module is integrated into the system, the following message appears if the calibration
validity has expired:

vote x|

@ Attention...

Re-calibration for one or more modules is overdus!

These modules should be calibrated soon by Ehe imic
Customer Support, Ctherwise there could be incorrect
measurement results later!

Close

Warning, that re-calibration is overdue
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On the module's General page, an indication of the date of last calibration appears along with an

exclamation point symbol:

2 CANSAS

File Edit YWiew Module Extras Help

o i g X [EE | a | v & A

=10l x|

Grouped by messages
E® imc Devices
35 Typ_CS8005_122993
- INC4_570511

=)< [HIheE

- o Universal amp
=& CAN-BUs inter
-5 Messagel
..... CSDz_

Tvpe:

Serial number;

..... CSDz_
Mame:

Cammenk:

Last Calibration:

N

----- &2 Special Functic
Eﬂ--& DCBS_S79423
-B5 Typ_CS8008_122993

A @

CAMNSAS module: UNIS_570953

zeneral |'l.l'Et'5i|:||'| I Slok Infa I Sensars I

universal amplifiers For temperature, currenk, voltage

ANSAS-LINIS
nd bridge measurement

Input channels &

FDDB?DE‘BS

| UNIS_570985

k\'h:u:lule is connecked

Matching configurakion

|1u;2?;2|:|n|5

Re-calibration is due soon. The module should be
calibrated by ime Customer Support a5 soon as possible!

Ready

17.10.2008 16:09:38]

Re-calibration warning at the general module tab
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Upon initiating configuration, there is also an entry in the Information window:

~# Configure CANSAS-Modules x|

CAMNSAS modules Configuration steps

& The Following CAMSAS modules are being configured :

= @ IMNC4_370511
& Checking the configurations
----- & Connecting to the CAMSAS module
----- Y& Loading configuration ko CANSAS module
----- Y& Setting the configuration in the CANSAS module as permanent
-\ Configuration of the CANSAS module completed successfully,
----- @ Re-calibration of the module is due now!

Clase

&

|INC4_8?I3511 i Re-calibration of the module is due now!

Re-calibration warning during configuration
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5.9 TEDS
5.9.1 TEDS: Plug & Measure functionality for sensors

When connecting classic sensors such as strain gauges, thermometers or power meters to measurement
devices, the user requires knowledge of sampling rates, scaling factors, units, etc. in order to be able to
obtain the desired measurement results.

An additional problem is posed by the task of taking measurements of large-scale installations with high
channel counts. In settings where there can be up to hundreds of measurement locations, for instance on
board trains or planes, or for more complex measurements of road vehicles, extra difficulties can arise
from the increased likelihood of incorrect connection of sensors to channels, or of incorrect device
settings. Getting sensors mixed up is, unfortunately, a familiar situation.

For all these reasons, imc is now introducing an electronic data sheet which can be retrofitted to all
commercially available sensors and which eliminates the problems spelled out above.

5.9.1.1 How can measurement be simplified for the user?

Complex, multifunctional user interface for making device settings are needed only in exceptional
circumstances. The necessary parameters for making the measurement device's settings are recorded in
"electronic spec sheets" linked to the sensors to be connected. The measurement device is able to both
read and process these data, which are stored in so-called Transducer Electronic Data Sheets (TEDS). The
sensor settings are made by the company's own measurement specialists.

This makes it possible for the measurement devices to be operated reliably by personnel less qualified in
measurement engineering.

Ideally, the following conditions are provided:

o All data relevant to measuring with a particular sensor (e.g. the sensor's preferred sampling rate)
are contained in the electronic spec sheet linked to it,

e all sensors already present can be equipped with such an electronic data sheet,

e the user can connect the sensor at any input of an all-purpose measurement device,

e the user can ready the measurement system for operation at a single mouse-click, without needing
skills in using a complex software interface, much less in actual programming,

e sensors can be interchanged without causing the entire measurement system, e.g., as a test station
component, to require re-calibration.

5.9.1.2 Steps Towards Achieving "Plug & Measure" Functionality

In the draft for the standard IEEE P1451 /1/, the standardization committee sets out the definition for a
so-called "smart sensor". It's based on a TEDS which contains all information about the sensor available.
This information can be used once the sensor has been connected to the measurement device. P1451.4
defines a so-called "mixed-mode interface", according to Class 1 both the sensor's measurement signal
and TEDS-data can be carried on the same line.

¢ A "Mixed Mode Interface" sends/ receives TEDS data and receives analog signals.

e Class linterfaces are designed for constant-current-fed piezo-electrical sensors and use these
sensors' quasi-standard (integrated electronic piezoelectric [IEPE] transducer).

e Class Il interfaces are designed for bridges and other sensors.
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Transducer

Sensor

TEDS

L

cable

Transducer

Sensor

_[>

<—
anal
>_ inter?e?ce
digital
>_ interface
-5V

imc

A Class | Mixed Mode Interface receives/ sends TEDS data and analog signals on the same line

(0

cable

()

interface

'[> analog

(0

TEDS

cable

+5V

digital
interface

A Class Il Mixed Mode Interface receives/ sends TEDS data and analog signals on different lines. The sensor is not influenced.
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| Dallas DS 24304 |

Couble diode

TEDS ir] microphone preamplifier

| Standard Sensaor |

—| TEDS in accelerator sensor I—

The digital part of a TEDS interface is based on the 1-wire protocol of the company Maxim/Dallas, a simple serial
Master-Slave protocol. The sensors could be for instance the EEPROMs — DS2430 (256 b) and DS2433 (4 Kb).

Naturally, sensor recognition only makes sense if the connected measurement devices are able to both
read and process the sensor's characteristic data. With Plug & Measure you are able to equip every
commercially available sensor with TEDS.

Most sensors used today (almost 100%) have no sensor recognition.

Another hurdle on the way to fulfilling the vision is the fact that certain sensors require customized signal
processing. This means that it's not possible to assign just any sensor to just any input of a standard
measurement device. In other words, not every sensor has a voltage output, but some require processing
or a supply source. The newest generation of devices, which includes UNI8, confronts this dilemma by
equipping every measurement channel to be able to measure every signal type, whether voltage,
current, temperature using thermocouples or resistance thermometers or even measurement bridges or
strain gauges. In other words, each channel is an all-purpose channel for practically every kind of physical
measurement quantity. This approach does make each individual channel more expensive than a channel
dedicated to just one quantity, but the enormous resulting advantages pay for themselves.

While constructing a measurement setup (positioning the sensors, cabling, and making settings for the
measurement device) once required the skills of an experienced measurement engineer, the new
automatic sensor recognition concept enables less qualified personnel to perform the procedure. Once a
sensor has been positioned, it can be connected at any unoccupied channel of the measurement system.
The particular channel and its number are no longer important, but rather the sensor's name as recorded
in the sensor recognition. For the user, it doesn’t matter to which physical channel a sensor was
connected, since he's usually only interested in the channel's name (e.g. Velocity_FrontWheel_Left) and
the physical assignment to a measurement channel is unimportant if every channel is identical.
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sensorn

épe J

. sensor-
clipn

measurement device

universal
Interface n

TEDS
Interface n

sensor 2

sensor 1 universal

Interface2

TEDS
Interface 2

TEDS 2

universal
Interface1

TEDS
Interface 1

Fig 2: Sensors with freely assigned TEDS. The measurement device consists of n all-purpose sensor
interfaces. The retrofitted TEDS can be connected either at the sensor (TEDS 2) or at the measurement
system. the measurement channels are appropriate for practically any sensor, so that the sensors can be
connected to any unoccupied input on the device.
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5.9.1.3 Sensor database

The simplest way to avoid repetitiously setting sensors is to build a database into the measurement
device which contains all information about the sensor. imc's sensor database imc SENSORS is the ideal
counterpart for Plug & Measure. How the database, TEDS and imc Devices work in concert is described in
the manual imc Devices. For details on the sensor database, see the manual imc SENSORS.

Setting a measurement device with a single configuration command

The measurement device independently adopts the appropriate settings upon receiving a single
configuration command. All information relevant to settings is recorded in the sensor's TEDS. If the
configuration command "Configure System" is called, then all the data needed for making the device's
settings are read out of the respective EEPROMS assigned to the sensors and the measurement device,
including its signal conditioning, is correctly configured. Of course, there are parameters, which are to be
set in the device itself, but which also can be saved to the sensor-TEDS. These include the measurement
duration or the location for data storage. And of course, a user's interface is still needed, by which the
sensor's settings data can be subsequently edited.

Lased 1o

Wsmary chip

Structure of a sensor clip

A measurement device with sensors and clips connected

Another great advantage would result from the ability to not only retrofit sensors with TEDS but to also
to file sensor characteristics in a database. However, this requires a PC having the appropriate database
for making settings to the measurement device.
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=10l x|

File Edit WYiew Module Extras Help

DS 42| #ilklx|[EE ]| sln] v|&@m

Grouped by messages IIniversal amplifier input channel: Torgue
Imcan.mdb = : — ; . o
= LNIS_§73092 — | nputs I Brndge circuit I Scallngl b ezzage Mapping I Circui
{\} Universal amplifier Sensor status: Senzor has been read-in from the application 'imc-5
=-¢h CAN-Bus interface .
=134 Message0l \!})
""" dfl Channeint B General info
----- Jlk, Targue M arfacturer Wilcokon
----- Ik, Channelos Wodsl s AR
""" dlh, Channelo Serial number 0034234
-2 Messagelz O Sensor
----- {h, channelos Sensor type Current autput
""" dlh, Channelos Physical unit M
""" dlh, Channelo? Electrical min. [mé] 4
""" dlh, Channelos Electrical mas. [mé] 20
-8 Mo CAN-Bus message Physical min, [Nm] 0
""" @ LED1 Physical max, [Mm] 500
""" @ LEDZ B Data acquisition
""" @ LED3 Sampling time [mz] 10
----- @ LED4
- 208 _873691
----- = Differential amplifiers ;I

Ready [19.05.2004 |[16:23:03 4

Fig. 4: An excerpt of the sensor description for a measurement channel connected to the CANSAS UNI8 module. the data
are saved as an XML-file in the TEDS and can be called at any time. Along with sensor-specific data, the necessary
channel-specific data (e.g. the sampling rate) are also noted.

The features presented above have already been implemented in already available measurement
modules belonging to the imc CANSAS series. These include a pressure module, having eight built-in
pressure cells, and the module UNI8 with eight uniform measurement inputs which support practically all
sensors for physical measurement engineering. Both modules digitize the data they capture which they
then transmit via the CAN-bus.

In the pressure module, the sensor characteristics are already built into the sensor. Since the sensor itself
fits inside the pressure interface nipple, a very compact design is required. If one or more sensors fail,
they can simply be replaced. The replacement sensors automatically announce to the measurement
device their characteristic data. Thus the measurement device resumes its state of readiness without
needing re-calibration. The measurement device's uncertainty is added to the sensor uncertainty.

The second possibility is the clip-on pod, shown above, which contains the chip on which the sensor
information is recorded. This solution is available for practically any sensor and turns a conventional
sensor into a "smart sensor".

Sensors which already contain a PROM and can operate as per IEEE P1451.4 can also be connected to
imc CANSAS UNIS.

Naturally, the user of this new kind of measurement engineering has direct access to the measurement
device's settings via a conventional user interface. For example, if a sensor's TEDS states 500 Hz as its
sampling rate, but the user wants to sample at 1 kHz, he can simply make and save this setting by means
of the user interface.
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Another important aspect is the compatibility of the imc solution and any sensors having TEDS which are
already present. Thanks to the specifications by IEEE 1451, all information stored in these sensors can
also be used by imc devices. Such settings parameters which don't appear in the TEDS, such as the
sampling interval, can be set later using the imc devices' operating interface.

Wi

(¢ e N E

Pressure sensor with built-in TEDS sensor
recognition

5.9.2 Operation in CANSAS Software

The device software supports export of sensor spec-sheet data from a sensor TEDS and the application of
this information in configuring channels.

Sensor TEDS are supported by the amplifier UNI8, CI8, SCI8, SCI16, SC16, DCBS8, P8 and all futurities.

For configuring the sensor information, you need the product imc SENSORS. The use of this sensor
database in imc CANSAS is described here!zs7.. 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 CANSAS is
described.

5.9.2.1 Importing sensor data

Import of Import of sensor spec-sheet data from all sensor TEDS takes place on menu item Module =
Sensor = Read characteristic values (from Sensor-EPROM)...;alternatively corresponding toolbar button:

25 CANSAS

File Edit Wwiew Module Extras Help

D|S(RS| (e[| ilia]X| [ B | bla] v[s 2

Grouped by messages CAMNSAS module: LUNIS_872761 Py
unig.mdb * _
- UNI8_&72761 General I‘Jersmnl Slot Info | Sensors |

{:\} Universal amplifier

=-f5h CAN-Bus interface
=15 Messane0i =y TyPe LE‘&'N.S'&'S'L.IME

The sensor information is read out and used to configure the channels. TEDS- channels will be marked
with a symbol.
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5.9.2.2 Sensor information

The dialog page Sensor presents a detailed list of the selected sensor's technical specs. However, these
sensor data cannot be edited here!

ol

File Edit YWiew Module Extras Help

oY i X (BB | 88 | v Ay | 4 |
Grouped by messages Universal amplifier input channel: RTD_TuningFark
. . .
-gTL?J?S.:;I;lSS Inputsl Bridge n:irn::uitl Scalingl Mezzage Mappingl Circuit  Infia
=1 UNIB_875571 Senzor statuz 1: Sensor [with Flazh-Epram) present
{\; Universal amplifier . ol
- CAN-Bus interface y Ll
= Messageld O General
..... 4 HaIFBndgn.aTunlngFDrk Acquired on 5412 2004
""" 4 RTD_TuningFork Comment PT100 [RTD) on turing fork
""" ':[I]L Channel03 Department imc sales
""" dlh, Channelog Model 3PT100
E-B] Messagel05 Serial number 12009128757
----- I:[I:|;|, Channells Supplier -
""" dlh, Channelos Version 412.05.2005
----- I:[I:|;|, Channeld? = Sensor
""" dlh, Channelos Electrical max, [Okm] 1177
=228 No CAN-Bus message Electiical min. [Ohm] &850
""" @ LED Physical max. ['C] 275
""" @ LELZ Physical min. ['C] 200
""" @ LED3 Rresistance [Ohm] 100
""" @ LED4 Sensar lype PT100,RTD
B Supply
b aw. supply current [ma] 5.0
Hominal supply curent |1
4 | |_y| [ g 1] N T

Ready 13.07.2005 | 14:06:45
| | |

o Note

In order to be able to edit the sensor spec-sheet data, 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; see Sensor-Database [2a7),

5.9.2.3 Saving imported sensor information in CANSAS

The sensor information once imported and linked to a channel are saved with the imc CANSAS
configuration. If the configuration is later transferred (e.g. copied to another PC), this sensor information
isn't lost!

5.9.2.4 Sensor-Database

The device software supports the export of sensor information from a sensor database and the
application of this information to configure measurement channels.

For this purpose, it’s necessary to install the product imc SENSORS. The sensor database imc SENSORS
administers the sensor information. Sensor entries can be created, edited and administered.
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5.9.2.4.1 Importing sensor information from the sensor database

If imc SENSORS is installed, the sensor database can be

File | Edit| Wiew Modue Extras  Help started either via the menu item Edit = Start imc
M ¢ Undo itz E@ Y SENSORS... or by clicking on the corresponding button in
: the toolbar.
Graup Cuk el
Un Copy k|
Paske Chrl4-Y
|-gfh Launch imc-Sensors
;ﬁ Inserk Sensar...

Once the desired sensor has been selected, the sensor information can be applied to the desired channel
by means of Drag & Drop.

o
File Edit “ew Tools Help
O | & |
Filter Supplier # bdodel Senal number | Sensar type -
S, . 1 34 0 FT100, RTD
- Werstaike 2 1] 0 Thermocouple
-8 Beschlzurigung 3 |aTP a221 Thermistor
- Triawial 4 |Bux 34-bk IEFE (ICP). accelerometer
- piezaelekirisch § |BLK pedd Fiezoslectic serzor
- &> Briickensensor 3 bk-36 Microphane
UL 7 ek T IEPE (ICF), accelerometer
‘. P Rosette , -
4% Encoder —1 18 |Bruel & Kjasr |2 1] LYDT
gt DT 3 |Bruel & Kjaer |33 ] Senzor with voltage output
s Potentiometisch 10| Endevcao Cor... 86 0 IEPE (ICF). accelerometer
=5 PHOO 11 |Endevcao Cor... | 7267 1] IEFE [ICF]. accelerometer
~0E Mikrophon 12 |Fraba fr-rirn Encader, impulze-, frequency o. .
?E_— EFann_upgSf,ufE?”' ;I 143' Futal Aduze |7 n Cannarin hridas mnp;n..m;;nllJ
Ready v

Alternatively, the imc CANSAS menu item Edit = Insert sensor... can be used. Therefore imc Sensor has to
be started and a sensor is selected.

=+ Read characteristic values x|

CAMSAS modules Wiorking ztepz

& Mow reading senszor data for the following CAMSAS -modules:
=< UMNIS_875571

----- }E Channell4 - Made appropriately

E|5t Sensor supply

Cloze

7

| Read-in of module senzor data complete
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The sensor information is only applied if the channel supports the corresponding properties. Otherwise,

an error message is posted:

= Read characteristic ¥alues

|

CAMSAS modules Wiorking ztepz

& Mow reading senszor data for the following CAMSAS -modules:
El@ IMI2_875511
- # Channel04

b For the ‘Bridge' or "Strain gauge' measurement mode, a 'Quarter bridge' w

| Read-in of module senzor data complete

O Note

Characteristic curves

e When importing characteristic curves from TEDS or imc SENSORS to imc CANSAS, the characteristic
curve may not comprise more than 60 measured points. If an attempt is made to import a
characteristic curve with more than 60 measured points, a corresponding error message appears.

e As of imc CANSAS Version 1.6R6, characteristic curves are also accepted if the curve's X-values
decrease strictly monotonically. Previously, only characteristic curves with strictly monotonically

increasing X-values were permitted.
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5.9.2.4.2 Exchanging sensor information between the sensor-Eprom and sensor

database

With a module selected in imc CANSAS, the Sensors page in its dialog appears as follows:

%5 CANSAS

=10l x|

File Edit Mjew Module Extras Help
[ ¢ S i i X |1 | 0 | v & 0| A
Grouped by messages CANSAS module: UMIS_875571
imicTraing.mdb * =

-4 UNIE_573168
-4 UNIS_G75571
{\} Universal amplifier
E@ CAM-Bus inkerface
=-54] Messagel04
----- Th, Channelol
----- h, charneloz
----- # Channelos
----- ;'?E Zhannell4

=-E2] Messagelds
----- Jh, Charnelos
----- {h, Charnelos
----- {h, charnelo?

----- {h, charnelos j

Ready

Generall "v’ersinnl Slot Info Sehsors |

FieadAarnite Sensor-Eprom on

—Read Sensor-Eprom

Transfer contents

Wirite content

ta imc-Sensors

in <ML -fle |

—write Sensor-Eprom

Transfer contents

Fead content

from imc-Sensorz

outof MLAle |

|13.07.2005)[13:54:44]

The pop-down selection list determines which sensor information is imported or exported.

5.9.2.4.3 Read Sensor-Eprom

R ead Sensor-E prom

Tranzfer contents

Wwinte content

ta imc-Sensars |

in %M L-fle |

to imc-Sensors: Exports sensor-EPROM contents to the database imc SENSORS. imc SENSORS must be

already open.

to XML-file: Exports information from sensor-EPROM and saves it to a file in XML-format. By this means,
information from individual sensors can easily be exchanged.

5.9.2.4.4 Write Sensor-Eprom

WWrite S engor-E prom

Tranzfer contents frarn imc-5enszors

Fead content aut of XML -file |

from imc-Sensors: The database imc SENSORS is open and a sensor is already selected. The information
on the selected sensor is written to the sensor EPROM.

out of XML-file: Sensor information stored in an XML-file is written to the sensor EPROM.
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5.9.3 Plug & Measure - Assembly of the sensor clip

Thread all parts of the Plug & Measure sensor clip to the cable

Insert the written label into the housing. Put on the cap.

Put on the adaptation tube for the matching cable to the groove from the housing.
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Cover the adaptation shell by the silicone tube over the base of the housing.
Adjust the adaptation shell inside the silicone tube.

Move the crimp gasket over the silicone tube.
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Screw together the connector and move them close to the crimp gasket.

Remove the connector and screw them to the plug.
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Bring together all parts and fix them with the screw cap.
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6 Properties

As a CAN-Bus based measurement engineering tool, the imc CANSAS series offer a wide selection of
measurement modules which process and digitize sensor signals and output these as CAN-messages.

imc CANSAS modules are used to set up decentralized measurement networks. This means they can be
stationed at different locations near the processes they measure. Depending on the overall channel
count, this can be accomplished with stand-alone modules or, for instance, in racks within test rigs.

In especially harsh conditions, the setup will include the imc CANSAS-SL modules. These can operate in a

broad range of ambient temperatures, can withstand strong shock (MIL STD810F) and feature a high
protection rating water resistance (IP65).

The modules of the imc CANSASflex series can be joined together mechanically and electrically by means

of a latching ("click") mechanism, without the use of any extra cables. Depending on the module type,
they are available in either long (L-), short, or both housing versions.

Type

Module name

Channels per

Max. sampling

Bandwidth

Remarks

Va5

imc CANSAS/ module rate per channel

Strain gauge (DMS), bridge BRIDGE2 247 2 5 kHz 1 kHz

GPS CANSER| 25¢) 1 - - NMEA protocol

Voltage, temperature. ﬁ% 12 500 Hz 200 Hz current with
shunt plug

Voltage, temperature Q% 8 100 Hz 20 Hz current with
shunt plug

\{oltage, temperature %% 3 1 kHz 440 Hz current with

(isolated), resistor shunt plug

Analog outputs DACS8|2s3) 5 kHz 5 kHz

Strain gauge (DMS), bridge DCB8| 260 1 kHz 200 Hz

Digital inputs DI16| 207 16 10 kHz 10 kHz

Digital outputs D016/ s00) 16 10 kHz 10 kHz

Relay outputs DOSR/DO16R |04 8/16 125 Hz 125 Hz

Fiber optic temperature FBG-T8/ 05 8 1 kHz 100 Hz

Voltage, current, temp. HCI8[ =) 8 1 kHz 440 Hz

(isolated), resistor

High voltage, current, HVCI8 ssh 8 1 kHz 440 Hz

temperature (isolated)

Ignition angle sensor IG_N% 200 Hz 500 kHz

Incremental encoder INCA/ 336 4 1 kHz 500 kHz

\{oltage, temperature 150833 3 500 Hz 200 kHz current with

(isolated) = shunt plug

Pressure P_8’;55 1 kHz

Pulse width modulation PWMS8 |71 33 Hz to 10 kHz 10 kHz

SCI8, SCI16 42 Hz /23 Hz/

Voltage, temperature sc16/ o 8/16/16 1 kHz / 500 Hz 28 Hz

SENT sensors SENT]/ 390) 8

Voltage, temperature, UNI8 18] 8 1 kHz 200 Hz

current, bridge, resistor

Voltage “CAN-V1| 13- 1/4 2 kHz 840 Hz
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e | oddersre || o smoive | sandwian [ remats
Temperature %ﬁ' - 1/4 100 Hz 20 kHz
Bridge U-CAN-BL «5) - 1/4 2 kHz 840 Hz
B4 /4
CAN-HUB u-CAN-HUB4 | 4621 4 - -
Module name as of imc CANSAS | CANopen® TEDS
imc CANSAS/ version as of version | as of version Remarks
BRIDGE2 | 247 1.3 R16 - -
CANSER [ 2s8) 1.2R8 - -
€12/ 2601 1.3R16 - -
8263 1.4 R11 - - SL-C8-AS (1.5.2)
Layout 3 (1.5 R12)
ci8[zrh 1.4 R10 1.5 1.5R12 | L-CI8-2T-CD (1.5 R13)
SL-CI8-AS (1.5 R9)
DACS/ 265 1.2R8 1.6 R6 -
DCB8| 2901 1.4 R13 - 1.4R13 | SL-DCB8-L (1.5R13)
DI16 | 207) 1.2R8 1.6 R6 -
DO16/ 300} 1.2 R8 - -
DO8R/DO16R | 204 1.2R8 1.6 R6 -
FBG-T8/ 306) 2.1R1 - -
ﬂ@% 1.6 R11 1.6 R12 1.6 R11 TEDS with customer connector only
HCI8-T-2(8)L-xx| 3471 1.9 R10
HVCI8/35t) 1.8 - -
IGN 511 1.7 - -
IHR der Rev. <8 1.9R10
IHR der Rev. 28 2.0R7 - -
IHR-48V 2.0R14
INCA/ 236 1.2R8 1.6 R6 - SL-INC4-AS (1.5.2)
1S08/ 3461 1.3R16 - -
e 1.2 R8 - 1.2 R8
PWMS| 571 1.3R9 - -
SCI8, SCI16, SC16/ 375 1.3 R19 1.6 R6 1.4 R6 K-SCxy (1.4 R6), SL-SCI16-2T (1.5 R4)
SENT 590 1.8 ] ]
UNI8| 4101 1.2R8 - 1.2R8 SL-UNI8-L, UNI8-MOWA (1.5 R13)
p-CAN-V1/435), -4/ ash] 1.5R8 1.5R10 1.5R8
U-CAN-T1 /445, -T4/ s6b] 1.5 R8 1.5 R10 1.5 R8
p-CAN-B1/446], -B4[ a6 1.5R8 1.5R10 1.5R8
u-CAN-HUBA4 | 463 1.5 R8 - 1.5 R8

For CANopen and TEDS, CAN base board 2 is required. Please see also the notes at Feature and modules [225)
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6.1 BRIDGE2: DC-bridge measurement

imc CANSAS-BRIDGE2's two bridge channels have a DC bridge excitation voltage of 3.5 V.

od Reference

Technical Specs BRIDGE2 [ sc)

Any initial imbalance (offset) of the measurement bridge, which can be as large as multiples of the input

range, can be balanced to zero.

Setting the operating mode (for each bridge channel separately):

ChannelOx -> Index card "Inputs" -> Combo box "Target"

Setting the bridge configuration:

ChannelOx -> Index card "Bridge circuit" -> Combo box "Bridge configuration"

Grouped by messages
imcan.mdb *
=<5 BRIDGE2_405677

{:\} Bridge amplifiers DC

-4 CAN-Bus interface

| B Botschaft100
Tk

I, Kanaloz

] Mo CAM-Bus message

5_;:! Spedal functions

o Select measurement mode

o Notes

Input channel of a bridge amplifier: Channeld1

Inputs |Eridge circuitl Scaling I Message Mapping I Circuitl

I:I Terminal:

Mame:

Comment:

Target:
Input range:

Sampling
interval:

o Select measurement range

How to use

CON1 +IM -IN  (DSUB-Pin 10 3)

I Channel01

I Sensor o j
| +10muy o |
| 100.0 ms o |

Select measurement sample
rate

e It is not enough to connect a differential voltage between +IN and -IN. The BRIDGE2 only works
properly if its reference ground (GND) isn't open, but rather connected. This is ensured when a bridge
which imc CANSAS provides with bridge excitation is connected, since -VB is at GND.

o Areference ground must be established in the measurement chain. There are various techniques as
well as considerations. In some arrangements, grounding the sensor is preferred, in others, grounding
the measurement system (imc CANSAS chassis). Either way, ground loops must be avoided.

e Grounding is also recommended as a way of avoiding the buildup of high or dangerous potential
differences between exposed conducting parts (such as the chassis) and ground.

e The board with the signal processor (DSP) is at internal ground potential GND. This is the module's
internal "digital ground", and is connected to the chassis as well as to the shielding of the input plug.
This internal electric potential must not "float" in relationship to the power supply or the CAN-Bus.
Rather, the maximum voltage differential of 50 V to GND must not be exceeded, so GND must be
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held at a suitable value. Otherwise, the module can sustain damage or malfunction. A chassis
connection is provided in the form of the shielding terminal.

6.1.1 DC- bridge readings (measurement target: Sensor)

The amperage rating of imc CANSAS-BRIDGE2's voltage source allows connection of 120 Q-measurement
bridges in all ranges.

The terminal +Sense serves to compensate voltage drops along long cables, which would otherwise
distort the readings made. It is used to close the control loop which ensures the required bridge voltage
is available exactly where the line SENSE (which bears no current) is connected, namely directly at the
sensor. If this function is not used, (e.g. if fewer lines are available and the resulting temperature-
dependent gain error is compensated in approximation by a scaling factor) then +Sense must be
connected to +VB in the terminal plug.

Bridge measurement is a relative measurement (a ratiometric process) which evaluates the fraction of
the bridge excitation voltage fed in that passes through the bridge (typically 0.1% range, corresponding
to 1 mV/V). System calibration directly refers to this ratio, the bridge input range. This means that the
absolute bridge excitation voltage isn't relevant and need not necessarily conform to the rated overall
accuracy of the measurement.

To obtain the best result with the least noise possible, the bridge and the imc CANSAS module should be
held at a shared reference voltage (ground). The ground terminal in the connection plug is designated
CHASSIS.

When connecting, observe the block diagram shown above and the accompanying notes.

The following bridge types can be operated as sensors by imc CANSAS-BRIDGE?2:

full bridge half bridge quarter bridge (120 Q)

Setting the bridge configurations

ChannelOx -> Index card “Bridge circuit” -> Combo box “Bridge configuration”

Depending on the operating type
selected, different configurations _
are available as options on the Inputs  Bridge circuit ISEHHQ | Message Mapping | Circuit |

"Bridge circuit" index card.
<> Bridge configuration:

Input channel of a bridge amplifier: Channeld1

Quarter bridge 120 Ohm

Bridge. 3.5V at == 120 Ohm
exdtation:
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6.1.2 Full bridge

CAN/BRIDGE2

bridge sensor 9
/___m__f D51 +SENSE II>

DE j +VB _ _

100kQ

-- A oy

15

120Q or 350Q

V

Chassis

full-bridge-measurement

A full bridge connected to the imc CANSAS-BRIDGE?2 bridge channels consists of 4 resistor arms (denoted
by Roridge in the block diagram). The full bridge is external, meaning that all 4 bridge resistors are outside

of the imc CANSAS module.
Setting the full bridge:

ChannelOx = Index card "Inputs" - Measurement target combo box: "Sensor"
ChannelOx = Index card "Bridge circuit" - Configuration combo box: "Full bridge"

The "three-wire-configuration" used in full bridge configuration to regulate the bridge voltage
guarantees the required voltage values at the sensor even if the lines to it are long and highly resistant.
This requires symmetric wiring (same resistance, therefore identical length and cross-section) of the
current conducting signal lines, as shown in thick lines in the sketch. The bridge voltage +VB is then
adjusted by the amount 2*Uk.

The internal calibration resistance can be connected to either of the two external bridge branches. In
order to prevent the cable resistance, which directly affects the bridge in a ratio of (Rb / R_kal) to the
bridge impedance, it should not be connected by a jumper wire but rather by a separate line.
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6.1.3 Half bridge

CAN/BRIDGE2

/ . d— +SENSE S
/- ~ A~ 2] 2>

bridge sensor

3.5V —=
+VB

‘\_/
Ucable VB C

:
!

100kQ

I -~ | o

______m__ _ D _IRcaI,QB

Chassis

half-bridge-measurement

In many applications, the sensor consists of only half of a full bridge, in other words of two variable
impedances. The other half must then be completed with two equal resistors of constant impedance. For
imc CANSAS-BRIDGE2 bridge channels, this half-bridge completion is internally pre-wired. It is accessible
via the terminals of the DSUB-plug as "HB1" and "HB2" and need only be connected by a jumper to the
corresponding input pin. Only one half bridge is external, in other words there are two bridge resistors
outside of the imc CANSAS module.

Setting the half bridge:

ChannelOx = Index card "Inputs" - Measurement target combo box: "Sensor"
ChannelOx = Index card "Bridge circuit" - Configuration combo box: "Half bridge"
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6.1.4 Quarter bridge

CAN/BRIDGE2

bridge sensor 5
+SENSE

[ - 5] f>——

3.5V =

. +VB
-7 B8] oo
‘\_/
Ucable g VBC
< =) =

+IN

+ \Rcal
: N[ |-

Ucable —1.HB

___m__ ] D _IRcaI,QB

:
)

20Q or 350Q

J
‘ <
©
1

Chassis

quarter-bridge-measurement

If the sensor consists of only one resistor, it's possible to complete the bridge with three additional
resistors. 120 Q can be selected for the external resistor with which to construct a half bridge. This
resistor is switched on electronically. In order to select the resistance for the quarter bridge, "Sensor"
must be selected as the measurement target and "Quarter bridge with 120 Q" must be selected as the
bridge configuration.

Important note: As with the half bridge, a jumper must be connected between "HB1" or "HB2" and
the corresponding input pin in order to activate the necessary half bridge completion. This half
bridge completion in turn is also internal.

Setting the quarter bridge:

ChannelOx = Index card "Inputs" - Measurement target combo box: "Sensor"
ChannelOx - Index card "Bridge circuit" - Configuration combo box: "Quarter bridge"

Quarter-bridge configuration, using four (symmetric) cables, enables measurement of an external
Y%-bridge branch. If a gain error is considered an acceptable trade-off, it is possible to go without the
"+SENSE" line, but not without separate lines for "Rcal" and "+IN": Otherwise, an unacceptable offset-
drift would result, since the temperature-dependent cable resistance is connected in series with to
quarter bridge directly.
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) Example

If we assume a cable length (one-way) of 1 m, we obtain:

Cu-cable 0.14 mm?2, 130 mQ/m, cable length =1 m cable Rk =130 mQ

Temperature coefficient Cu:

Drift Rk

Equivalent bridge drift (120 Q bridge)
Example, temperature change dT =20 K

4000 ppm / K

0.52mQ /K

% *0.52mQ/(K*120Q)=2.2 uvV/V /K
44 wV/V (dT =20 K)

For the optional adjustable calibration resistance, the following applies for all three configurations:
Connection to a separate line avoids an error of the shunt calibration magnitude of Rb / R_kal caused
by the cable resistance to a. In quarter bridge configuration, this is inevitable, since the calibration
resistor is already connected to the quarter bridge internally and even shares the pin "Rcal".

Going without a separate line for "+SENSE" and direct jumpering of "+SENSE" and "+VB" at the
connection terminal causes a gain error of Rk/Rb in all configurations.

6.1.5 Balancing and shunt calibration

The maximum compensable range for each input range (3 mV/V are always assured; the table shows the

values achieved in practice):

Input range Bridge balance range
+10 mV/V 6 mV/V
5 mV/V 3mv/Vv
2 mV/V 6 mV/V
+1 mV/V 3mv/Vv
+0.5 mV/V 3.5 mV/V
+0.2 mV/V 3.8 mvV/V

There are various ways to perform balancing of imc CANSAS-BRIDGE2:
e Pressing the special button on the imc CANSAS-BRIDGE2 module

e Automatic balancing upon power-up of module
e Balancing is triggered by a CAN-Bus message.

All 3 options can be implemented in a configuration and can initiate balancing. However, if a balancing
process is currently running, any new command to perform balancing is ignored until the current process
is over. As a rule both bridge channels are balanced at once. If balancing isn't possible because the
unbalance exceeds the balance range, this can be indicated by the LEDs on the imc CANSAS-BRIDGE2
module (see Chapter Measurement technique Eﬁ).
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Bridge amplifier

Bridge balance performed
upon activation of device

The last balancing value is
recorded in the module

These two values can be
adjusted as desired

User's choice of CAN bus-ID,

Q000

Online FAMOS

O Note

e.g. balance over CAN by o [ save balance state in module

General Balance |

Balance

¥ Perform bridge balance upon power-on

[~ Allow shunt calibration or bridge balandng via CAM-bus

Balance duration: 0.8 5 j

Shuntmlibratinn:°| 500 me j

Identifier for bridge I 200 o
balance message:
Message mapping 1 Byte !
Bit 4=1 - bridge balancng (hex 10)

Bit 5=1 - shunt calibration (hex 20)

Settings for balance and shunt calibration

Note that importing a changed configuration to the module deletes any previously performed bridge
balancing and resets it to zero. Therefore, always repeat bridge balancing after importing a

configuration!

6.1.5.1 Performing bridge balance by button

To perform a bridge balancing with the push-button located on the module, the following setting must be

made:

Bridge amplifier - Index card "General" -"Button function": "Activate balance"

Bridge amplifier

General |Ealance I

Type: mc CAMSAS BRIDGEZ
Bridge amplifiers [DC]
Button function: I.-!'.-:tivate balance j
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6.1.5.2 Bridge balance upon power-up of CANSAS-BRIDGE2

If balancing is to be performed immediately upon switching on the device, make the following setting:

Setting balance to be activated upon activation of module:
Bridge amplifier - Index card "Balance" - check box "Perform bridge balance upon power up"

This mode is desirable if the system's setup (process and imc CANSAS module) is at rest upon switching

on.

6.1.5.3 Activating bridge balance via CAN-Bus
Bridge balancing can be performed in response to a CAN-Bus message. The message ID can be freely
defined, the same conditions and properties apply as for channel messages. The message to perform
balancing is 1 Byte long. Bit 4 (hexadecimal 0x10) must be "1" to order balancing. (Bit O is the LSB).

Setting bridge balancing via CAN-Bus

Bridge amplifier - Index card "Balance" -
Check option box "Allow shunt calibration or bridge balance via CAN-Bus"

Setting the message ID:
Bridge amplifier - Index card "Balance" - Enter ID "Identifier for bridge balance message".

6.1.5.4 Bridge balance duration
imc CANSAS-BRIDGE2 determines a bridge's unbalance by taking readings for a certain amount of time
and averaging these. The unbalance value found in this way is compensated in subsequent measurement.
The duration of the balancing process, i.e. the number of values to be averaged, is variable. The duration
doesn't depend on the way the balancing is triggered. The following values for the duration can be set:

Setting the balancing duration
Bridge amplifier - Index card "General" - Combo box "Balance duration"

Available times for the balance duration: 0.4s; 0.8s; 1.6 s

6.1.5.5 Shunt calibration
imc CANSAS-BRIDGE?2 offers the ability to electronically shunt the measurement bridge with a shunt
calibration resistor of approx. 100 kQ. This artificial unbalance of the bridge can provide an indication of

the measurement bridge's functioning.

Bridge Unbalance
120Q 0.30 mV/V
350Q 0.87 mV/V

Shunt calibration can be triggered in either of the following ways:
e By the special button on the imc CANSAS-BRIDGE2 module
e Via CAN-Bus message
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To make shunt calibration triggerable by button, make the following setting:

Setting the button to trigger shunt calibration:

Bridge amplifier - Index card "General" - "Button function": "Activate shunt calibration"

Bridge amplifier

General | Balance |

Type: mc CAMSAS BRIDGEZ2
Bridge amplifiers [DC]
Button function: I.ﬁ.cﬁvate shunt calibration j

The shunt calibration duration is discretely adjustable between 100 ms and 60 s and determines how
long the resistor shunts the measurement bridge. If a calibration process is currently running, any new
command to perform balancing is ignored until the current process is over. The duration doesn't depend
on the way the calibration is triggered.
Setting the shunt calibration duration

Bridge amplifier - Index card "General" - Combo box "Shunt calibration"
Setting the shunt calibration to be triggered via CAN-Bus is analogous to the bridge balancing. Bit 5
(hexadecimal 0x20) in the Byte triggers calibration with the value "1". (Bit 0 is the LSB).
Setting shunt calibration via CAN-Bus

Bridge amplifier - Index card "Balance" = "Allow shunt calibration or bridge balance via CAN-Bus"
Setting the message ID:

Bridge amplifier - Index card "Balance" = Enter ID "Identifier for bridge balance message".

The shunt calibration is realized in such a way that the shunt is applied for a limited time. Select a
duration which is sufficient for observing the signal level. Once this time duration has elapsed, the shunt
is disconnected from the circuit so that it isn't forgotten.

o Note

If you use an imc device to measure, see application notes in chapter fieldbusses of the imc operating
software manual. There are examples how to use devices and imc CANSAS-software step by step.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



256 Properties

6.1.6 Sampling interval BRIDGE2

The analog/digital converters sample the measurement signal at a fixed rate of 5 kHz per channel. A built-
in low pass filter (AAF, anti-aliasing filer) of high order and a cutoff frequency of 1 kHz provide
suppression of frequencies in the measurement signal above the cutoff frequency which, as a result of
sampling, would otherwise disturb the interesting range of the measurement signal (i.e. would cause
aliasing). When slower sampling rates are selected, the signal processor (DSP) provides additional online
digital filtering in order to reduce aliasing.

o Note

The cutoff frequency is defined as the measurement signal's frequency component which is dampened
by 3 dB.

Sampling Cutoff frequency Filter order Sampling Cutoff frequency Filter order
interval (AAF) interval (AAF)
0.2 ms 1 kHz - 200 ms 0.83 Hz
0.5ms 333 Hz 500 ms 0.33 Hz Butterworth
1ms 167 Hz 1s 0.16 Hz 3rd order
2ms 83.3Hz 2s -
5ms 33.3 Hz Butterworth 5 -
10 ms 16.7 Hz 3rd order 10s -
20 ms 8.33 Hz 20s -
50 ms 3.33Hz 30s -
100 ms 1.67 Hz 1 min -

Note that at a sampling rate of 5 kHz, the anti-aliasing filter provides strong suppression of (undesirable)
signal components of half that frequency (2.5 kHz), since the cutoff frequency is already reached at 1 kHz.
But if a different sampling rate is set, a digital anti-aliasing filter is applied. This software filter only
provides 3 order filtering, which is, however, perfectly adequate for most practical applications. Such
filters dampen the frequency of by around 30 dB, and by more at higher frequencies, of course. 30 dB is
an acceptable level of damping for signal components whose strength is (in practice) only a fraction of
the input range. Such minor components can be disregarded after having been dampened by 30 dB. Note
that the value 30 dB applies to frequency components of around half the sampling rate.
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6.1.7 Connection

A successor of the CAN/DSUB-BR (1050038) plug in the new imc DSUB-15 metal housing is not planned.

BRIDGE2

DSUB Pin Signal
9 +SENSEx
2 +VBx
10 +INx
3 -INx
11 -VBx
14 +5V
7 GND
15 HBx
8 KAL (Rcal)

o Reference

Pin configuration of the DSUB-15 plug@

) e

M

The CAN/DSUB-BR and ACC/DSUBM- |2 [+VB HB | 14

B1 connectors are ideal for modules 131 |+ CHASSIS | |15
with only one channel per DSUB-15. 141 N |
151 1-VB |
The assignment of these two ! | ] E |
connectors is the same. 71 1 22|
[ m g |
gl | |
N |
9] | |

1ol | CHASSIS| | 16|

1) |+ 5v KaL| |17]

i R R SRl

DSUB-15 Pin configuration

CAN/DSUB-BR (1050038)

The ACC/DSUBM-B2 plug supports two channels. The assignment of the ACC/DSUBM-B2 differs from the
assignment of the ACC/DSUBM-B1 plug.

.

ACC/DSUBM-B2

When selecting the plug, pay attention to the DSUB assignment of the BRIDGE2.
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6.2 CANSER-GPS

GPS to CAN converter
The CANSER module implements the GPS mouse's NMEA protocol on the CAN-Bus.

Module with GPS-mouse, CAN converter and for reception of GPS signals for the purpose of precise
spatial position detection. Housing model: short. Enables synchronized acquisition of a vehicle's
measurement and position data.

od Reference

Technical Specs CANSER-GPS. | soe)

6.2.1 Use of CANSER-GPS

Connect the CAN-Bus to the CANSER module. If necessary, connect a CAN termination to the second CAN
input. Connect the GPS mouse to one of the CANSER module's serial inputs. Finally, connect the voltage
supply (9-32V) to the CANSER module.

6.2.2 LED signals of CANSER-module status:

Green flashing Module in operation
Yellow flashing No GPS mouse connected, contact to mouse lost.
Red flashing CAN transfer disturbed:

e CAN-Bus either not connected or there are no other bus subscribers
e no GPS data arriving since disruption of the CAN transmission.

If one of the error conditions should arise, check the connection to the GPS mouse and to the CAN-Bus. It
may be necessary to disconnect the power supply and re-connect it.

The following CAN-Bus parameter have been set:
Bus speed: 500 kBaud; Identifier: Standard; IDs: 2020- 2023 s

o Note Bus speed

Bus speed and identifier are factory-set and can not be changed by user.
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Message ID Byte | Remarks

time 2020 0-3 | Long (hhmmss);
Example: 1:35 PM = 133500

date 2020 4-7 | Long (ddmmyy)
Example= 2. Dec 2005 = 021205

longitude 2021 0-3 [ Real, negative numerical value indicates western
hemisphere

format : ddmm.mmmm (d=degree, m=minute)

latitude 2021 4-7 | Real, negative numerical value indicates southern hemisphere
format : ddmm.mmmm

speed 2022 0-3 | Real, unit knots

direction; course over ground 2022 4-7 | Real, direction in degrees

mean height above sea level 2023 0-3 | Real, mean antenna elevation above NN

number of satellites 2023 4-5 | Integer; number of satellites used

state 2023 6-7 | 1:valid; Oinvalid

The CANSER module has a permanently configured Baud rate of 4800 bit/s. If the 5 Hz GPS mouse
(Garmin GPS 18 5 Hz) is to be used instead of the default 1 Hz GPS-mouse, then this 5 Hz GPS-mouse
must be set to this Baud rate using Garmin’s configuration program (SNSRCFG.exe). The CANSER module
then receives the 5 Hz GPS-mouse's data, although not with full 5 Hz resolution.

o Note

If you use the GPS mouse with an imc CRONOS-device, observe the following note:

imc CRONOS-devices communicate with the connected GPS receiver at a Baud rate of 19,200 Bit/s.
When the GPS mouse is connected, your imc CRONOS-device queries the Baud rate and modifies it if
necessary. If you subsequently run the GPS mouse with the CANSER, the Baud rate must first be
reset to 4800 Bit/s using Garmin's configuration program (SNSRCFG.exe).
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6.3 C12 voltage, temperature, current

The imc CANSAS C12 module has 12 input channels. Signals for voltage, current, any DIN conforming
thermocouples or RTD (PT100) units can be connected. Different screw-terminal plugs are provided for
the respective types of measurements; use the appropriate terminal and select it on the input channel's
'Input’ dialog under the heading 'Connector type'. It is crucial that the terminal type actually connected
matches the entry in the 'Connector type' box.

od Reference

Technical Specs C12/s1)

|nput channel: Channel01
|Fiputs | Scalingl tezzage bMapping

Terminal: |EEIN T+MT M1 .
Make sure the screw terminal
connected matches this

M ame: IEhanneIEl'I setting

Camment: The appropriate screw
terminal type is indicated in the
list box.

E;r;?ecmr I"»-"u:ultage measurement CaN/DSLUE-U j

Characteristic [

e I linear j

Input | 24 .. 2V =

Sampling -

interval: I 1000 ms J

In this module the input channels are organized in two groups of 6 channels. All channels within a group
must have the same setting under 'Instrument'. Group 1 comprises Channels 1 through 6, Group 2
Channels 7 through 12.

Voltage and current measurements' signals conform to linear characteristics. Temperature
measurements, by contrast, need to be prepared by specifying the thermocouple used in the combo-box
'Characteristic curve'. The module can work with no more than one temperature characteristic curve; it's
not possible to measure with a thermocouple of type R in Socket 1 and with a thermocouple of type E in
Socket 2. The same constraint applies to PT100's.
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In the combo-box Input range, input ranges for linear measurements can be specified. The following
range options are available:

Voltage measurement Voltage measurement (extended) Current measurement
12V The plug must not be connected to voltages over 40 V. 140 mA
+ 500 mV 50V +10 mA
+100 mV +10V 2 mA

The input ranges as shown in the table are valid if the user-specific scaling factor is 1 and the user-specific
scaling offset is 0. Both scaling quantities are set on the 'Scaling' index card. The input range displayed
takes both of these quantities into account.

2 Fygar ecific  soalin otar :
_pecific g_Jf *usar specific _affset

Lpper input  range  Limit = :
gain_ factor

—2F *user _specific _scaling _ facior

Lower imput  range  Limit = user specific  offset

gain _ factar

If the user-specific scaling factor is not calculable (division by zero), the input range is not indicated or
simply cannot be set. As soon as a different connector type is selected in the corresponding dialog
control, the scaling values return to their default values and the input range once again can be selected.

Each module group can only be set to a joint gain factor, in other words, can only work with a joint input
range. The program guarantees this set-up by automatically adapting all channels to any changes made
to the input range of one of their group's channels.

If temperature measurement is the connector type set in the dialog, the thermocouple desired can be
selected in the combo-box 'Characteristic curve'. The thermocouples are listed in .imc Thermo—plug@

The input range indicator can be toggled between display in °C and °F.

The sampling rates can be set individually for each channel.

2ms 100 ms 2s 30s |Note: Regardless of the sampling rate set, the

10 ms 200 ms 5 1 min charmels are sam.plef:l at 2 ms. The values accruing
during the sampling interval are subsequently

20 ms 500 ms 10s averaged.

50 ms 1s 20s

With imc CANSAS-C12 (with or without divider plugs), the reference potential discrepancies (-IN)
between different sensors can be no greater than 40 V without causing damage. Up to a discrepancy
of 25V, there is no loss of system precision (but typically not even up to +40V).

When measuring relatively large voltages with the divider-plugs, it may be necessary to note the
polarity of the "differential inputs"!

+40 V differential voltages can result by combining respective absolute potentials of
-IN1 =+20V and IN2 = 20 V in relation to an arbitrary reference potential (e.g. "GRND").

This means: If a range of £20 V (or, respectively, £2,5 V) referring to a common (though "arbitrary")
reference point is ensured for every measurement input, this conforms to allowable limits.

Measurement with PT100-units represents a special case:

All of a plug's connected PT100 sensors are fed by a common reference current supply, so that there
is no potential isolation between the individual channels.

© 2019 imc Test & Measurement GmbH imc CANSAS - Users Manual, Version 3 - 2019-01-31



262 Properties

The cancellation of the potential isolation even affects both input plugs:

The PT100-channels of the one plug (Plugl) cyclically assume the potential of the channels at Plug 2!
Also, the entire cabling for the PT100 channels amounts to a dynamic capacitive load at Plug 2's
inputs.

For this reason, mixed operation consisting of PT100-measurements on one plug and current/voltage
measurement on the other is not advised.

Voltages in ranges >2 V are connected at the so-called Divider plug (CAN/DSUB-U6D).
For current measurements, a plug with shunt resistors is available (CAN/DSUB-I6).

For temperature measurement, the special Thermo-plug (CAN/DSUB-T6) is available. It comes with built-
in cold junction compensation.

A specially PT100 plug is also available (CAN/DSUB-PT100), which enables the direct connection of PT100
resistors in 4-wire configuration and which comes with a built-in reference circuit.

6.3.1 Connector plugs C12

For the pin assignment of the DSUB-15 plugs see here (620,
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6.4 C8 voltage, temperature, current

imc CANSAS-C8 is a powerful analog input module with 8 differential channels which can be individually
filtered, amplified and digitalized.

o Reference

Technical Specs 8/ s00]

Variants Properties
Standard (DSUB) voltage measurement 60 V to 5 mV

temperature measurement with thermocouples
temperature measurement with PT100-resistors

current measurement with shunt connector

LEMO voltage measurement 60 V to 5 mV
temperature measurement with PT100-resistors
current measurement

BNC voltage measurement over BNC sockets 60 V...5 mV
2T temperature measurement with thermocouples over 2 pin TK sockets
Fischer, 5-pin round sockets voltage measurement 60 V to 5 mV
supply voltage for external sensors 24 Vto 2.5V; +15V
SOURIAU, round socket temperature measurement with thermocouples
Parameter Value Remarks
Dimensions (W x H x D) 35x111x90 mm CANSAS-C8
75x 111 x 145 mm CANSAS-L-C8, -L-C8-SUPPLY
41 x 128 x 145 mm CANSAS-K-C8 (8 HP cassette)
CANSAS-K-C8-BNC, -K-C8-2T
81x 128 x 145 mm CANSAS-K-C8-SUPPLY
58 x 112.5 x 152 mm CANSAS-SL-C8-L
38 x112.5x 152 mm CANSAS-SL-C8-D
78 x112.5 x 152 mm CANSAS-SL-C8-L-SUPPLY
58 x112.5 x 152 mm CANSAS-SL-C8-D-SUPPLY
30x110x93 CANFX-C8 (housing S0)
30x 110 x 146.5 CANFX-L-C8 (housing LO)
50.3 x 110 x 146.5 CANFX-L-C8-2T(-Y), CANFX-L-C8-SUPPLY,
CANFX-L-C8-BNC (housing L1)
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6.4.1 Voltage measurement

e +60 V... £2 V with divider
e +1 V... 15 mV without divider

A voltage divider is in effect in the voltage ranges +60 V to +2 V; the resulting input impedance is 1 MQ -
even when the device is deactivated. The input configuration is differential and DC-coupled.

without divider: <2V with divider: >= 60V

The voltage source itself already has a connection to the imc CANSAS-module's ground. The potential
difference between the voltage source and the imc CANSAS ground must be fixed.

The recommended standard DSUB plug is: ACC/DSUBM-U4 [e2ol.

3/ Example

The imc CANSAS-module is grounded. Thus, the input D is also at ground potential. If the voltage source
itself is also grounded, it's referenced to the imc CANSAS ground. It doesn't matter if the ground
potential at the voltage source is slightly different from that of the device itself. But the maximum
allowed common mode voltage must not be exceeded.

If the voltage source has no ground reference: The voltage source's potential floats freely in relation to
imc CANSAS ground. In such a case, a reference to ground must be set up. One way to do this is to
ground the voltage source itself. It is also possible to connect the negative signal input to imc CANSAS'
ground, in other words, connect "-IN" and GND. You must make certain that the signal source's potential
really can be adjusted to the potential of imc CANSAS ground without causing a significant current to
flow. If the source can't be adjusted (because it is fixed), the imc CANSAS unit is in danger of sustaining
permanent damage.

6.4.2 Current measurement
e 40 mA ... 2 mA

For current measurement, a shunt is built into
the imc current connector (ACC/DSUBM-14).

The terminal "(GND)" may not be connected, and particularly not grounded!
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With the housing model SL with LEMO connectors, current measurement is connected via an internal

50 Q shunt. Toward this end, the current signal is connected at the pins +I and -IN. For current
measurement, the pins +l and +IN must be shorted. This connection may only be made for current
measurement purposes, and must be cleared for all other measurement types. For this reason imc offers
a cable specially constructed with this connection exclusively for current measurement.

Pin 1
TD
Pin 7 ‘
Ricatal +|
5002

Pin 2 D

Riael ——¢ -IN | |

6.4.3 Temperature measurement

The C8-module's channels are designed for measurement with thermocouples and Pt100-sensors (RTD,
platinum resistance thermometer as per DIN and IEC 751). Any combination of sensor types can be
connected. All common thermocouple types with their characteristic curves are supported. However, it is
only possible to measure with multiple thermocouples at the same time if they are all of the same type.
Thus, two Type K channels will work, but not 1 channel Type K and one channel Type B won't. A
combination of thermocouple measurement and Pt100 measurement, by contrast, is possible.

6.4.3.1 imc thermoplug (type: Standard DSUB)

The terminal point compensation for the thermocouple measurements is either built-in or is handled by
the imc-Thermoplug, depending on the device variety.

The patented imc-Thermoplug(ACC/DSUB-T4), which is a pod containing a DSUB-15 screw terminal and a
built-in temperature sensor (Pt1000), provides cold junction compensation. This enables any type of
thermocouple to be directly connected to the differential inputs (+IN and -IN) without the need for a
compensation line:

A sensor measures the temperature at the connection terminal and correspondingly compensates the
thermoelectric voltage. Normally, a special compensation line or plug made of the same material as the
particular thermocouple type must be used to connect the terminal to the cold junction (reference point)
in the device interior, in order to prevent the formation of additional (uncontrolled) parasitic
thermocouples.

The imc system avoids this problem by means of individual compensation sensors directly inside the
connector pod and thus provides a convenient, flexible and affordable interconnections solution.
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6.4.3.2 Measurement with PT100 (RTD) (Type: Standard DSUB)

Besides thermocouples, it's also possible to connect Pt100 sensors directly in 4-wire-configuration. A
(supplementary) reference current source feeds up to four sensors connected in series jointly.

When the imc-Thermoplug is used, the connection terminals are already wired in such a way that this
reference circuit is "automatically" closed.

Example for one PT100 in 4-wire configuration Example for two PT100 in 4-wire configuration

6.4.3.3 Measurement with PT100 (RTD) (Type: LEMO)

With the LEMO terminals at the IP65 housing SL it's only possible to connect Pt100 sensors directly in 4-
wire-configuration. A (supplementary) reference current source feeds the sensor. How to connect a
Pt100 sensor is shown below.

"R |
1 cable |

Connection scheme of a PT100 sensor with LEMO terminals
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6.4.3.4 Thermocouple measurement (Type Il: round plugs)

The cold junction required for the operation of thermocouples is located within the connector pod and
its temperature is measured and accounted for by the measurement device.

|
|
|
|
L CID—l
Thermocouple (isolated and referenced to external potential by
means of spot-welded contact)

The thermocouple is mounted in such a way that it already is in electrical contact with the imc CANSAS
module's ground/ chassis. This is ensured by attaching the thermocouple to a grounded metal body, for
instance.The thermocouple is connected for differential measurement. Since the C8 unit is grounded
itself, the necessary ground reference exists.

It is not a problem if the ground potential at the thermocouple differs from that of the imc CANSAS units
by a few volts. However, the maximum allowed common mode voltage may not be exceeded.

6.4.4 Module Sensor SUPPLY

The DSUB-15 connectors each provide a terminal for an optional supply voltage (£2%) for external
sensors.

When selecting a positive (unipolar) voltage supply (e.g. 5V), it is gripped between +Vs and GND. When
using a bipolar voltage supply (¥15V), +Vs and —Vs must be connected to the sensor supply, GND is in
between then, which is OV. For the imc CANSAS-SL-C8-L-SUPPLY there is only an unipolar voltage supply
available.

Without supply module, there is no voltage provided for connected sensors.

The supply voltage can only be set at one common setting which applies to all measurement inputs.

Important!

Before a sensor will be connected, make sure the voltage supply has been set correctly (not too high).
Therefore the voltage supply must be set and configured using the software. Then the sensor can be
connected. Otherwise the sensor and the imc CANSAS-module could be damaged.

The technical specification of the SUPPLY se7).
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6.4.5 Sampling intervals, filters and anti-aliasing

For each of the 8 channels, the sampling interval can be freely set to between 10 ms an 60s. C8 comes
with a hardware-based, permanent anti-aliasing filter, an analog-digital-converter (ADC) using the sigma-
delta method, and finally a digital low-pass filter adapted to the sampling rate.

Grouped by messages
Eombardie.mdb

C1-< CG_654654

Iz Differential amplifiers
- CAM-Bus interface
r,_-:] special funckions
- C13_32131
£ HTT1_£54321

I:[I]:I: Kanal

% LED
- CAM-Bus interface

r,::i Special functions
-2 HTU1_456321
-4 PE_z21

-2 SCIL6_ 4231234
-4 SCIL6_577170
[+ SCI6_1243124

e On: Additional digital low-pass filter.

Amplifier

General |

i

Supply voltage:

Type:

CamMsSas-Ca
2 differential amplifiers for temperature and voltage
measurements

[5.0 =l
Anti-Aliasing Filter: on |~
o

o Off: Switch off the digital low-pass filter. The analog anti-aliasing filter takes always effect.
The table below shows which resulting filter is used.

For temperature measurement (Pt100 and thermocouples):

Sampling rate Filter
10 ms Critical damping, 4th order, cutoff frequency 12 Hz
20 ms Critical damping, 4th order, cutoff frequency 6 Hz
50 ms Critical damping, 4th order, cutoff frequency 2 Hz
100 ms Critical damping, 4th order, cutoff frequency 1 Hz
200 ms Critical damping, 4th order, cutoff frequency 0,5 Hz
500 ms Critical damping, 4th order, cutoff frequency 0,2 Hz
1s Critical damping, 4th order, cutoff frequency 0,1 Hz
25 ..60s Arithmet. mean over the duration of the sampling interval of values sampled at 100 Hz
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All other measurement types (voltage, current and resistance):

Sampling rate

Filter

10 ms Butterworth, 2nd order, cutoff frequency 20 Hz
20 ms Butterworth, 2nd order, cutoff frequency 10 Hz
50 ms Butterworth, 2nd order, cutoff frequency 4 Hz
100 ms Butterworth, 2nd order, cutoff frequency 2 Hz
200 ms Butterworth, 2nd order, cutoff frequency 1 Hz
500 ms Butterworth, 2nd order, cutoff frequency 0,4 Hz
1s Butterworth, 2nd order, cutoff frequency 0,2 Hz
2s ..60s Arithmet. mean over the duration of the sampling interval of values sampled at 100 Hz

The filters are optimized to provide good suppression of interference while causing only insubstantial
signal surges in the time domain and only minor delay times. Note that the filters selected are not perfect
anti- aliasing filters (e.g. with damping of 96dB at one-half of the sampling frequency).

If you use a sampling interval other than 1 ms and the default filter is not suited to your measurement
requirements, simply select 1 ms as the sampling interval and then arrange the appropriate low-pass
filtering or averaging by means of a virtual channel.

6.4.6 Connection C8

6.4.6.1 Standard variant (DSUB-15)
For the pin assignment of the DSUB-15 plugs see heigﬁ.

6.4.6.2 Fischer round socket (5-pin)

The eight measurement inputs connected by the round plugs IN1 through IN8 are for voltage
measurement only. They are differential and not mutually isolated.

The device comes with a voltage supply unit for the supply of sensors.

Pin configuration of round plug:

Pin | Signal

1 measurement ground (GND)
2 neg. measurement input (-IN)
3 positive sensor supply (+Vs)

4 negative sensor supply (-Vs)

5 pos. measurement input (+IN)
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The measurement inputs should be connected using a shielded cable in which both the positive and neg.
measurement inputs (+IN and -IN) are located inside the shielding. the shielding must be connected to

the terminal pod housing.

shielded cable

+

sensor

shield
y

measurement channel

GMD

6.4.6.3 SL Variety LEMO

see pin configuration of LEMO terminals| esel

chassis
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6.5 CI8 isolated voltage channels with current and
temperature mode

Each of the module CI8's isolated voltage channels has its own isolated amplifier, operated in the voltage
mode. Along with voltage measurement, current measurement (with DSUB via a shunt plug), resistor
and temperature measurement are all provided for.

The CI8 module supports TEDS to read and write sensor information.
Beside working with CAN-bus per default, the CI8 is also configurable as CANopen® module.
The analog bandwidth (without low-pass filtering) of the isolated voltage channels is 440 Hz(-3 dB).

o Reference

Technical Specs CI8.| 512

General remarks on isolated channels:

When using an isolated channel (with or without supply), one should make sure the common mode
potential is "defined", one way or another: Using an isolated channel on an isolated signal source usually
does not make sense. The very high common mode input impedance of this isolated configuration

(>1 GQ) will easily pick up enormous common mode noise as well as possibly letting the common mode
potential drift to high DC-level. These high levels of common-mode noise will not be completely rejected
by the amplifier's common-mode (isolation-mode) rejection.

So, as a general rule: isolated amps should be used in environments where the common-mode level is
high but "well defined" in terms of a low (DC-) impedance towards (non-isolated) system ground
(CHASSIS).

In other words: isolated amps are used in environments where the common mode levels and noise are
already inherent in the process and not just accidental results of the equipment's isolation.

If, in turn, the signal source itself is isolated, it can be forced to a common-mode potential, which is the
potential of the measurement equipment. This is the case with a microphone: the non-isolated power
supply will force the common mode potential of the microphone and amp-input to system ground
instead of leaving it floating, which would make it susceptible to all kinds of noise and disturbance.
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6.5.1 Voltage measurement

e Voltage: +60V ... 15V with divider
e Voltage: 2V ...150mV without divider

An internal pre-divider is in effect in the voltage ranges +60 V to =5 V. In this case, the differential input
impedance is 1 MQ, in all other ranges 10 MQ. If the device is de-activated, the impedance is always
1 MQ.

The inputs are DC-coupled. The differential response is achieved by means of the isolated circuiting.

configuration for voltages <5 V configuration for voltages >2 V with internal divider

0 Note

The measurement of IEPE/ICP sensors with optional DSUB-15 terminal connector
ACC/DSUB-ICP4 is possible.

6.5.1.1 Voltage measurement with zero balancing

In the measurement mode voltage measurement with zero balancing, it is possible to balance the
measured value.

This is accomplished for all selected channels either by means of the channel menu command Balance in
the measurement window or on the Balance page accessed via the module node Isolated amplifier.

Balancing using the Measure dialog

Measure Channel Module

todule Channel Time Measurermnen...  Status
Cz03_Kanalll * 329:32. 25 198mv | ]
Cz03_Kanald2 = 13:29:32. 250 1.98 mv
Cz03_Kanall3 = 13:29:32.250 1.86 mv
Cz03 Kanaldd = 13:29:32.250 1.62 mv

Zero balancing in the Measure dialog
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Input range [V] | Compensable initial offset* Input range [V] | Compensable initial offset* [V]

(vl

50 0.3 0.5 0.09

120 10 0.2 0.09

+10 5 0.1 0.19

15 10 1+0.05 0.24

12 0.35 +0.02 0.27

t1 0.19

In the Measure window, balancing is performed by selecting one or more channels and clicking on the
Balance button.

Balancing using the Balance dialog

This dialog is available under the CI8’s node Isolated amplifier. It enables automatic balancing each time
the device is activated. You can also store the balancing values in the module permanently, so that they
are not lost as soon as the device is deactivated. It is also possible to perform a balancing procedure at a
specific point in time as desired.

=" CANSAS
File Edit Wiew Module Extras  Help
Pl sl it < [Tl | i 0 | v B 00|
Grouped by messages armplifisr
kesto.mdb *
& Bl _TEIES4 Geng a|| Balance |
& _T1_245963
&5 FTD_1".||:A—.'—.' o B
8Lsd [<lated amplifisr ﬁ;?-’
; Perfarm balance upon power-on
= Message104
= :[I]]: Ch?annellill Allowe balancing wvia CAM-buz
Channeloz
ﬁ e —r— Save balance ztate in module
dlh, Charnelng ]
= 5] Message106 Balance duration; | 10 = v‘
dlh, channelos
dh, channelos
I, channelo? [dentifier for balance |2EID |
I, Channelos M=RE={=E ” T
- eszage mapping 1 Byte:
=28 No CAN-Bus message Bit0 =1 -+ balancing channel 1 (01 Hex)
@ LED1 Bit1 =1 -+ balancing channel 2 [02 Hex]
@ LEDz Bit 2 =1 -» balancing channel 3 [04 Hex)
§23 special functions Bit 3 =1 -» balancing channel 4 (08 Hex]
&5 HTHUB4 5 Bit 4 =1 -» balancing channel 5 [10 Hex)

Bit 5 =1 -» balancing channel B [20 Hex)
Bit 5 =1 -» balancing channel 7 [40 Hex)
Bit ¥ =1 -» balancing channel 8 (20 Hex)

Balancing dialog for CI8
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Perform balance upon power-on:

Each time it is activated, balancing of the module is carried out. However, this setting should only be
used if it can be ensured that the sensors used are in rest state upon every activation. Otherwise there is
a danger that a valid balancing will be written over due to a brief deactivation.

Allow balancing via CAN-Bus:

This optional setting enables the module to be balanced at selected times. Towards this end, a CAN-
message containing one data byte is sent to the module, whose value is 0x01Hex. It is helpful to combine
this process with the next option Save balance state in module, since in that case the balancing value
remains intact even after deactivation.

Example: Identifier for balance message = 210, channels 3 and 5 are to be balanced.

1. Creating the Send-message in the CAN-Assistant: A message with one data byte is required. Assign a
distinct name to this message. Next assign this message to a channel. Since only one data byte is
available, the length of this channel can have a maximum of 8 bits. All other settings do not play any role
here.

& CAM Bus Assistant |:||E|fz|
File Edit Insert Exkra
E .}Io @ %‘ >4 ‘E@ & -::p/ *3 Device:
Definitionz l "W alidity ] Error handling ] Syncronization
CaM-element | D | N arne ~
= % Mode 1 Mode 0071
=gl Balance Cl8 i
&L, Channel BalanceByte =
| Marne; Balance Cl3 |
Cornrnent; | |
| Device zending mezsage W |
Identiier (1D 210 v
[rata bytes [0..8]: ﬁ w |
Clock: |'||:||:| V| ms

Balancing message in the CAN Assistent
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2. imc Online FAMOS (imc DEVICES) sends a message if the virtual bit Bit02 is set. In the data byte, the
value 28Hex is transmitted, which consists of the values for channel 3= 0x08H plus channel 5= 0x20H.

%. Online FAMOS <CANSAS > (=13
File Edit Extra Window
cH:- @ i) i Ii:}{ *3] Drevice:
Channel | # | | Function | Description ~
ofll, Analog inputs — = E(EI Send meszages, Slot 1, Mode M.
EE3 Process wector age_Halance Cl13 =3
TN Digital outputs W 7
— — T — — mml o~ . . —
Operationz
SendMes=zage_Balance_ CIS(0, Virt_Bit02, 0=xZ3) ~

Balancing message in Online FAMOS

Save balance state in module:

This optional setting ensures that the balancing values are not lost once the device is deactivated.

Balance duration:

Data acquisition for determining the averaged balancing value. If the input signal fluctuates somewhat
around the rest state, a longer duration can cancel out these fluctuations.

Identifier:

A message to perform balancing must bear the identifier set here.
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6.5.2 Current measurement

e Current: 20 mA, £10 mA in 2 ranges

A special plug (ACC/DSUBM-I4) with a built-in shunt (50 Q) is needed for current measurement.
Configuration is performed in voltage mode, whereby an appropriate scaling factor is entered in order for
amperage values to be displayed (20 mA/V = 1/50 Q).

+IN
Rcable ) § E>
(=]
LN
-IN
Rcable E>

Input stage block schematic

L 1>
b

[10mQ]

current measurement voltage measurement
+IN +IN
] ©
= >
8 —|
<)
o2 +

I to0 |
500 |
20kQ
I

]
° f isolation
|

ACC/DSUBM-14 isolated voltage channel - 10 kHz

-IN -IN

With the LEMO module variant current measurement is connected via an internal 50 Q shunt. Toward
this end, the current signal is connected at the pins +I and -IN.
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6.5.3 Temperature measurement

The CI8 temperature channels are designed for direct connection of thermocouples and PT100-sensors
(RTD, platinum-resistance thermometers, PT1000 with CANSAS-L-PT1000). Any combination of both
sensor types can be used; all common thermocouple types are supported along with their particular
characteristic curves.

—h ]
=N
=] i’
=
] =]
2 ]

—o—

configuration for thermocouples Example: configuration for two PT100 (RTD)

o Note

The mode for thermocouples is also available for the CI8 LEMO variant. Using this variant please note,
that the cold junction compensation must be completed externally (e.g. with ice water).

6.5.3.1 Measurement with PT100 (RTD) (Type LEMO)

With the LEMO terminals at the IP65 housing SL it's only possible to connect PT100 sensors directly in 4-
wire-configuration. A (supplementary) reference current source feeds the sensor. How to connect a
PT100 sensor is shown below.

'R 1
1 cable |

I 1

FR... |

1 cable [

PT100 connection scheme
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6.5.4 Resistance measurement

+ ere are four ranges for resistance
gj Th f ges f i
—{ R ] e | measurement: 0 Q to 1000 Q, 500 Q,
+|NZ 250 Q and 150 Q. The measurement is

carried out using four-wire technology. The
resistor is supplied via two wires (+l, -I).
The two Measuring inputs (+IN, -IN) serve

z
[ 10 MO
I+

g
L

250 pA as sense lines. By using these Sense-cables,
4 the voltage at the resistor can be precisely
— Rae | DZF 1 determined. The voltage drop along the

current-carrying cable does not cause a
measurement error.

The resistance to be measured is fed from a reference current source. For the module variants with

channel-specific connectors (LEMO, ITT-Veam etc.) these are individual sources. Modules with DSUB-15
connection technology, on the other hand, have one global source for each 4-channel connector, which
feeds the resistors to be measured in series. If all 4 channels are operated in resistance mode, this limits

the max. usable measuring range, since the reference current source has a limited voltage swing
(sufficient for max. 2000 Q).

0 Notes

e This mode ist not available for PT1000 variant.

e The indicated measurement value changes to zero if the connection between I+ and IN+ is broken. If
only the connection to the resistor at IN+ is broken, the indicated value is the input range end value.

e If the measurement is performed via the ACC/DSUBM-T4 connector, the resistors are connected in a
row and they are supplied from only one common current source. The sum of all resistors must then

not exceed exceed 2000 Q The connection must be made as for temperature measurement with
PT100 sensors.
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6.5.5 Optional sensor supply module

The CI8 can be enhanced with the sensor supply unit SUPPLY, which provides an adjustable supply
voltage for active sensors.

The supply outputs are electronically protected internally against short circuiting to ground. The
reference potential, in other words the sensor's supply ground contact, is the terminal GND. For the imc
CANSAS-SL-CI8-L-SUPPLY there is only an unipolar voltage supply available.

For technical specification of the SUPPLY see here [ o7,

6.5.6 Allow overmodulation beyond input range

The option Allow overmodulation beyond input range on the Amplifier page of the dialog makes it
possible to exceed the input range by about 20%. This applies globally for all of the module's channels
and for all measurement modes except for the temperature mode.

arouped by messages Amplifier
ﬂ imc Devices = c |
285 busDAQ_K_130159, Slotl, =nera IE‘E"E'”C‘El

- C18_575525
= B <ol ated amplifier _—
- CAM-Bus interface %—a HIRE EANSAS-CIB

isnlated channels For measurement of temperature and
oltage

------ §23 Special Functions
-5 busD&Q_X_130159, Slat1,
_]..% busDaQ_¥_130159, Slotz, |
=<5 INC4_S553552
----- db Incremental encods
-3 CAM-Bus interface
- =] Botschaft102
dlh, Cs01_Incre
REM 01 % v allow overmodulation bevvond input range
CI8 amplifier tab: Allow overmodulation beyond input range

i

If the measurement mode "Voltage: allow zero-balance" is selected, note that misunderstandings can
arise because both functions use up the input range's headroom.

0 Notes

e This operation type is not within the system's specs and can lead to saturation effects, distortions
and non-linearities.

e This option has no effect on resistance measurement.
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6.5.7 Filter

- CI8 32131 MU | Scalng | Message Mapping | Licut | Into |
5> Isolated amplifier
E@ CAMN-Bus interface .
- 5] Messagel07 d:[l]lh VaniLiel e
----- {lh, Channelnl
----- {lh, Channeloz M arne: Channel03
----- {lh, Channeloz |
----- {lh, Channelog Cornrnent:
=4 Message 108
----- {lh, Channelos
----- {lh, Channelos
----- |:|j]]: Zhanneld? b eazurement I Yalkage measurement j
----- [, charnelns made:
=% Mo CAM-Bus me: Characteriztic IIinear j
_____ @ LEDI CLIMYE;
..... @ LED? Inputrangs [T oy =
----- 421 Special Functions
-4 SCI16_4231234 samplinginterval: | 100 s v
----- f&> Isolated scanner che ~ b
El@ CAM-BuUs inkerface Filter: Mean valle hl
: B Messagel103
EE dL {_l-:;-\.l-\.l-\.nll-l“ ;I o
Ready Buttenwarth
3 Bessel

With imc CANSAS-CIS, the filter settings can be made for each channel separately.

Off: Last sampled value of a sample interval (output rate)| 2001

Mean value: The output value is averaged by (Sampling interval[ms] / 1 ms) samples. For temperature
measurement, only this function is available.

Butterworth: The input signal is filtered by a Butterworth low pass filter 2nd. order. The cutoff frequency
is 1/6 of the sample interval. For sampling intervals >= 2s only the mean value function will be used.

Bessel: The input signal is filtered by a Bessel low pass filter 2nd. order. The cutoff frequency is 1/6 of the
sample interval. For sampling intervals >= 2s only the mean value function will be used.
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Expert Settings:

When Expert Settings is activated, the order and cutoff frequency can be configured.

Filter: Butterwarth “
Expert settings: Order: hd
Cutaff frequency | BO0
[Hz]:
Filter Order lower cut off frequency upper cut off frequency
Bessel 1 0,001 Hz 251 Hz
2 0,004 Hz 251 Hz
3 0,005 Hz 221 Hz
4 0,005 Hz 251 Hz
Butterworth 1 0,001 Hz 251 Hz
2 0,007 Hz 251 Hz
3 0,009 Hz 251 Hz
4 0,02 Hz 251 Hz
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6.5.8 Connection CI8

Terminal connections

Value

Remarks

Terminal connection
CANSAS-K, -L

8x ITT-Veam (VPT02Y10-7S)
or
8x 7-pin LEMO (HGG.1B.307)
or
2x DSUB-15
or
8x BNC
or
8x Thermocouple type-K
or
4x 8-pin Phoenix plug
(Typ MC1,5/8-GF-3,5)

2x DSUB-9
PHOENIX (MC 1.5/4STF-3.81)

4 channels per plug

8 channels per plug (CANSAS-K-CI8-PH)

CAN (in / out), power supply (alternatively)
DC power supply

Terminal connection
CANSAS-SL

8x Litton-Veam (VPT02Y10-7S)
or
8x 7-pin LEMO (HGG.1B.307)
or
2x DSUB-15

2x 10-pin LEMO (HGA.1B.310)
1x 6-pin LEMO (HGA.1B.306)

CANSAS-SL-CI8-LV-SUPPLY

4 channels per plug

CAN (in / out), power supply (alternatively)
DC power supply

Dimensions (W x H x D)

55x111 x 145 mm

41 x 128 x 145 mm

58 x112.5 x 152 mm
38x112.5x152 mm
78 x112.5x 152 mm
58 x 112.5 x 152 mm

CANSAS-L-CI8(-SUPPLY),-2T,-BNC,-PT1000
CANSAS-L-CI8-V(-SUPPLY)

CANSAS-K-CI8, -BNC, -PH, -2T
CANSAS-SL-CI8-L
CANSAS-SL-CI8-D
CANSAS-SL-CI8-L-SUPPLY
CANSAS-SL-CI8-D-SUPPLY,
CANSAS-SL-CI8-D-PT1000

Weight

approx. 800 g
approx. 450 g
approx. 600 g

aluminum housing (CANSAS-L)
cassette (CANSAS-K)
SL housing

Operating temperature

-40°C to 85°C

od Reference

See here for the pin assignment of the DSUB-15 @, LEMO | ess and ITT-VEAM | exa sockets.

6.5.8.1 LEMO variant

o Reference

See pin configuration of LEMO terminals| e24)
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6.6 DACS8 analog outputs

This imc CANSAS-DAC8 module outputs the user's choice of current or voltage signals on 8 analog
outputs. The desired output signals can either be extracted directly from a CAN message or derived from
received CAN-messages or specified functions (e.g. squarewave, sawtooth etc.) by means of the module's
computational capacities.

od Reference

Technical Specs DACS. 1]

6.6.1 General notes DACS8

The imc CANSAS-DAC 8 module has 8 digital / analog converters (DAC, D/A converters). This type of
module's outputs can be configured as either voltage or current sources individual for every channel. The
voltage range is from -10 V to +10 V at a resolution of 16 bits. The current supply works in the range from
0 to 20 mA and has 15-bit resolution. The outputs' refresh frequency is 10 kHz.

The output signal can be governed either by CAN-message or by internal logic. The outputs' status upon
power-up is defined.

The 8 outputs have a common ground. Thus, they are not mutually isolated, but they are isolated from
the voltage supply and the CAN-bus.

6.6.2 Analog portion

In the DAC8 module, the D/A converter outputs are not directly connected to the terminal plug. Instead,
they are connected via a 2" order Butterworth filter with a cutoff frequency of 5 kHz. This suppresses
"glitches" (typical spurious impulses experien