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Typ 9250

Warranty disclaimer

All information in the present documentation was prepared and compiled with great care and reproduced
in accordance with effective control measures. No warranty is provided for freedom from errors. We
reserve the right to make technical changes. The present information as well as the corresponding
technical data can change without notice. Reproduction of any part of this documentation or its
processing or revision using electronic systems is prohibited without the manufacturer's prior written
approval.

Components, devices and measurement sensors made by burster prazisionsmesstechnik (hereinafter
referred to as the "product") are the result of targeted development and meticulous research. As of the
date of delivery, burster provides a warranty for the proper condition and functioning of these products
covering material and production defects for the period specified in the warranty document accompanying
the product. However, burster excludes guarantee or warranty obligations as well as any liability beyond
that for consequential damages caused by improper use of the product, in particular the implied warranty
of success in the market as well as the suitability of the product for a particular purpose. Furthermore,
burster assumes no liability for direct, indirect or incidental damages as well as consequential or other
damages arising from the provision and use of the present documentation.
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EU-Konformitdatserklarun g (nach ENISO/EC 17050-1:2010)

THE MEASUREMENT SOLUTION.

EU-Declaration of conformity (in accordance with EN ISO/AEC 17050-1:2010)

Name des Ausstellers: burster prazisionsmesstechnik gmbh & co kg

Issuer’s name:

Anschrift des Ausstellers: Talstr. 1-5

{ssuer’s address:

Gegenstand der Erkléarung:
Object of the declaration:

763593 Gernsbach, Germany

Modellnummer(n) (Typ): 9250
Model number / type:

Diese Erklarung beinhaltet obengenannte Produkte mit allen Optionen

This declaration covers all options of the above product(s)

Messverstarker-Modul fiir DMS, potentiometrische und DC/DC Sensoren
Amplifier module for strain gauge, potentiometric and DC/DC sensors

Das oben beschriebene Produkt ist konform mit den Anforderungen der folgenden Dokumente:

The abject of the declaration described above is in conformity with the requirements of the following documents:

Dokument-Nr.
Documents No.

2011/65/EU

2014/35/EU

2014/30/EU

EN 61010-1

EN 61326-1

EN 55011

Gernsbach
Ort / place

Titel
Title

Richtlinie zur Beschrankung der Verwendung bestimmter gefahrlicher Stoffe in
Elektro- und Elektronikgeraten

Directive on the restriction of the use of certain hazardous substances in
electrical and electronic equipment

Richtlinie zur Harmonisierung der Rechtsvorschriften der Mitgliedsstaaten (liber
die Bereitstellung elektrischer Betriebsmittel zur Verwendung innerhalb
bestimmter Spannungsgrenzen auf dem Markt

Directive on the harmonization of the laws of the Member States relating to the
making avaifable on the market of elecfrical equipment designed for use within
certain voltage limits

Richtlinie zur Harmonisierung der Rechtsvorschriften der Mitgliedsstaaten liber
die Elektromagnetische Vertraglichkeit

Directive on the harmonization of the laws of the Member States relating fo
electromagnetic compatibility

Sicherheitsbestimmungen fiir elektrische Mess-, Steuer-, Regel- und
Laborgerate — Teil 1: Allgemeine Anforderungen

Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 1: General requirements

Elektrische Mess-, Steuer-, Regel- und Laborgeréte —

EMV-Anforderungen — Teil 1: Allgemeine Anforderungen

Electrical equipment for measurement, control and laboratory use —

EMC requirements — Part 1: General requirements

Industrielle, wissenschaftliche und medizinische Gerate — Funkstérungen —
Grenzwerte und Messverfahren, Gruppe 1, Grenzwertklasse A

Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement, group 1, class A

27.09.2018 ppa. Christian Karius
Datum / date Quality Manager

Dieses Dokument ist entsprechend EN ISO/IEC 17050-1:2010 Abs. 6.1g ohne Unterschrift glltig /
According EN ISOAEC 17050 this document is valid without a signature.

Warnung! Dies ist eine Einrichtung der Klasse A. Diese Einrichtung kann im Wohnbereich Funkstérungen verursachen; in
diesem Fall kann vom Betreiber verlangt werden, angemessene MaRnahmen durchzufiihren.
Warning! This is a class A product. In a domestic environment this product may cause radio interference in which case the user
may be required to take adequate measures.

burster prazisionsmesstechnik gmbh & co kg

Ausgabe
Edition
2011

2014

2014

2010 +
Cor.:2011

2013

2009 +
A1: 2010
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1 For your safety

The following symbols on the 9250 instrumentation amplifier and in this operation manual warn of
hazards.

1.1 Symbols used in the instruction manual

1.1.1 Signal words

The following signal words are used in the operation manual according to the specified hazard
classification.

DANGER

High degree of risk: indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

/N WARNING

Moderate degree of risk: indicates a hazardous situation which, if not avoided, may result in death or
serious injury.

/\ CAUTION

Low degree of risk: indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

Property damage to the equipment or the surroundings will result if the hazard is not avoided.

Note: It is important to heed these safety notices in order to ensure you handle the 9250
instrumentation amplifier correcitly.

IMPORTANT: Follow the information given in the operation manual.
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1.1.2 Pictograms

Electric shock hazard.

A It is vital to follow the instructions.
®

Observe the advice for protecting the 9250 instrumentation amplifier.

1.2 Symbols

Symbol Description

See manual!

It is essential that you follow the information and instructions in the operation
manual for the 9250 instrumentation ampilifier.

Follow safety instructions - Professional servicing only.

burster TEDS automatic sensor identification

-I- E D S For further details, please refer to section 3.7.1 "burster TEDS automatic sensor
identification" on page 16.

1.2.1 Conventions used in the instruction manual

Designation Description
[Text] Control buttons
"Term" Terms used in the instrument menus
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2 Introduction

IMPORTANT: Read the operation manual carefully before using the equipment, and keep for future
reference.

2.1 Intended use

DANGER

The 9250 instrumentation amplifier must not be used in hazardous areas.

The 9250 instrumentation amplifier is not intended as a substitute for safety
devices and protective equipment. Use safety devices and protective equipment.

The 9250 instrumentation amplifier is not suitable for medical applications or
where people are at risk.

Do not connect voltages that are higher than those permitted in the specification.

Not suitable for safety-critical applications.

The 9250 instrumentation amplifier covers numerous areas of use. Designed for use with a variety of
analog sensors, the 9250 instrumentation amplifier can capture a huge range of output signals for
conditioning in fixed systems.

The intended use is defined to be:

e Forindustrial purposes

e For use in EMC-certified control cabinets

e For use solely with grounded DIN mounting rail

Industry-compatible connection and installation technologies make it easier for the user to adapt and
integrate the unit in existing mechanical and electrical environments. The outstanding measurement
quality also means it is ideal for use in both development and testing.

Typical applications of the 9250 instrumentation amplifier include:

e Production automation

e Integration of measurement data in a control environment

e Deployment in test and calibration laboratories

e Measuring and control equipment
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2.2 Customer service

2.2.1 Customer service department

For repair inquiries, please telephone our Service department on +49-7224-645-53, or email:
service@burster.de (Germany only). If you are outside Germany, you should contact your burster agent
(see also www.burster.com).

Please have the serial number to hand. The serial number is essential to establishing the definite
technical status of the instrument and providing help quickly. You will find the serial number on the type
plate of the instrumentation amplifier 9250.

2.2.2 Contact person

If you have any questions relating to the instrumentation amplifier 9250, please go directly to burster
prazisionsmesstechnik gmbh & co. kg, or if outside Germany, please contact your burster agent (see also
www.burster.com

Head office

burster prazisionsmesstechnik gmbh & co kg
Talstr. 1 -5

DE-76593 Gernsbach

Germany

Phone: +49-7224-645-0

Fax: +49-7224-645-88

Email: info@burster.com

2.3 Download the test certificate

You have the option to download the test certificate for the instrumentation amplifier 9250 online. To do
this, you need to register at http://www.burster.com/en/registration/. You can then download the test
certificate directly by entering the serial number.

2.4 Ambient conditions

2.4.1 Storage conditions

The following requirements must be met when storing the 9250 instrumentation amplifier:
e Store at temperatures between -25°C and +70°C
o Package the 9250 instrumentation amplifier sensor in clean materials
e Store in a dry environment

e No condensation
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2.4.2 Operating conditions

The following requirements must be met when operating the 9250 instrumentation amplifier:
e Always operate indoors
e Maximum height above sea level 2000 m
o Operate at temperatures between 0 °C and 60 °C

e Humidity: 80% up to +31 °C, decreasing linearly above that temperature to 50% at Tmax, N0
condensation

e Class of protection: 3

e Transient overvoltage category: CAT Il

e Supply voltage 11 ... 30 VDC

e The mounting rail must be connected to the protective earth

Note:  Avoid condensation forming after transportation or storage.

2.4.3 Restrictions on use

The 9250 instrumentation amplifier is not intended as a substitute for safety
devices and protective equipment.
Use safety devices and protective equipment.

The 9250 instrumentation amplifier does not pose a hazard if used within its specification and in
accordance with the safety regulations.

The manufacturer does not accept liability for any personal injury or property damage arising from
misinterpretation of measurement results.

2.4.4 Cleaning

DANGER

Electrical shock hazard.
Disconnect the 9250 instrumentation amplifier from the power supply before
cleaning.

Disconnect the 9250 instrumentation amplifier from the power supply and use a slightly damp cloth to
clean the unit.

' Do not immerse the 9250 instrumentation amplifier in water or hold it under running

. water. Do not use strong cleaning agents as these may damage the 9250
instrumentation amplifier. Use a slightly damp cloth to clean the 9250 instrumentation
amplifier.
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2.5 Personnel

Personnel must be familiar with the relevant regulations. They must follow these regulations. Only trained
personnel who are familiar with the applicable safety regulations are permitted to operate the
instrumentation amplifier 9250.

We are happy to train your staff. To find out more, please look at our range of services at
www.burster.com.

2.6 Contents of pack

The following components are supplied:
e 9250 instrumentation amplifier
e Operation manual
e Warranty document
e Test certificate

e DigiVision configuration and analysis software, free-of-charge version (you can download the
software from our homepage https://www.burster.de/en/sensor-electronics/amplifier-and-
transmitter-modules/p/detail/instrumentation-amplifier-9250-bus-controller-9251/ - Software)

2.7 Unpacking

Electrical shock hazard.

Never switch on the 9250 instrumentation amplifier if it shows signs of damage
incurred in transit. Only ever use the 9250 instrumentation amplifier under the
conditions specified in this operation manual.

Inspect the 9250 instrumentation amplifier for damage. If you suspect that the unit has been damaged
during shipping, notify the delivery company within 72 hours.

The packaging must be retained for examination by a representative of the manufacturer and/or the
delivery company.

The 9250 instrumentation amplifier must be shipped only in its original packaging or in packaging capable
of providing an equivalent degree of protection.

2.8 Warranty

burster praezisionsmesstechnik gmbh & co kg provides a manufacturer's warranty for a period of 24
months after delivery.

Any repairs required during this time will be made without charge. This does not include damage arising
from improper use.

Please note the following when sending the 9250 instrumentation amplifier in for repair:

e If there is a problem with the 9250 instrumentation amplifier, please attach a note to the
instrument case summarizing the fault.

e Technical specifications subject to change at any time without notice.
We also state explicitly that we do not accept liability for consequential damage.

e The instrument must always be dispatched in suitable packaging.
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2.9 Conversions and modifications

Note:  The warranty shall be deemed void immediately if you open or dismantle instrumentation
amplifier 9250 during the warranty period.

The 9250 instrumentation amplifier does not contain any parts that are intended to be serviced by the
user. Only the manufacturer's own qualified personnel are permitted to open the 9250 instrumentation
amplifier.

It is not permitted to make any changes to the 9250 instrumentation amplifier without the written
agreement of burster praezisionsmesstechnik gmbh & co kg. burster praezisionsmesstechnik gmbh & co
kg does not accept liability for damages or injury if this condition is disregarded.
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3 Device design

Please refer to the data sheet for the 9250 instrumentation amplifier for full details of dimensions, weight,
degree of protection etc.

3.1 Range of functions

The 9250 instrumentation amplifier is intended for the acquisition and processing of sensor signals.

The 9250 instrumentation ampilifier is a fully configurable single-channel module that can be configured
both using buttons and via the USB port. The 9250 instrumentation amplifier is ideally suited to measuring
mechanical variables such as force, torque, pressure, acceleration, displacement and angle. Acquisition
and processing of strain-gage, potentiometric, TTL and standard signals is straightforward.

Signal conditioning parameters such as gain, offset, etc., which depend on the sensors used, can be
custom set using the DigiVision configuration and analysis software. A high-performance A/D converter
ensures accurate and high-speed acquisition of the analog sensor signals.

The DigiVision configuration and analysis software can be used to configure functions such as digital
filtering, selectable integration time, tare and MIN/MAX buffers.

The 9250 instrumentation amplifier itself generates a stable and precise sensor supply voltage. The 9250
instrumentation amplifier holds the calibration and configuration data securely against loss in the event of
power failure.

The 9250 instrumentation amplifier has two PLC inputs and two PLC outputs, so that the device can also
work independently to perform control tasks locally and directly.

3.2 Signal processing

The instrument provides the requisite signal amplification for the nature and type of connected sensor,
and uses a 24-bit analog-to-digital converter to digitize the signals. TTL signals are detected by means of
a quadrature decoder.

The built-in high-performance processor controls the digital-to-analog converter, which generates the
analog output signals.

3.3 Measurement quality

The measurement quality that can be achieved depends on numerous factors. Assuming that the
measurement setup is correct, it holds that:

o The best possible measurement results as regards precision and noise suppression are achieved
with longer integration times or, for digital filtering, with low cut-off frequencies.

e Therefore choose the longest integration time or the lowest cut-off frequency that is suitable for
your measurement task.
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3.4 Block diagram and potentials

Digital inputs Digital outputs
Tare, peak value, Limits
RESET. ... .\

approx. £a. 3 W max.

Fequires external 24 V.
‘Sensor excitation
WoRage condrtioning
25V 5V, 10V PLC O
approx. 40 mA max. i, G, k. e, e = |= = Gakvani |solation
Senzz IV EISUEV
- | | = = = - Galani salation
L
Input ampiner A D Vottage output
N 15 mv, 30 MV, 300 my
N7 1w e » 4DV RI-1000 >
diMerental f D A
qground refarence
14.4 ¥Hz max.
7 TEDS
W.lag&lo—wnem
Status LEDs Converter
10V Input range RERC S Sy Counter Reference voliage
P ] —— cantrols
and /O 0. 20ma
4. 20mA
R [ ——— L
TTL Inputs for
Incremental 58nsars
54,3 mA
2 MHz max.
i
[TARE] button m

Diagram: 1 Block diagram of the 9250 instrumentation amplifier

The PLC inputs and outputs, the TTL inputs and the voltage supply are galvanically isolated from the
actual instrumentation electronics and therefore have their own ground terminals. A maximum voltage of
20V is allowed between the respective terminals and PE.

3.5 Model versions

Please refer to the data sheet for details of the different model versions. You can obtain the latest data
sheet and additional information on the 9250 instrumentation amplifier from _https://go0.gl/MQ27sG or
simply use the QR code below:

Diagram: 2 QR code for the 9250 instrumentation amplifier

3.6 Power supply

The 9250 instrumentation amplifier can be operated with a voltage of 11 ... 30 VDC. The maximum power
consumption of the 9250 instrumentation amplifier is 3 W.
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3.7 Sensors suitable for use with the instrument

The 9250 instrumentation amplifier can process signals from a huge range of sensor technologies.

The 9250 instrumentation amplifier works with these sensor technologies:

Symbol Type

YA
\N/

’ Potentiometers

Strain-gage sensors

+10V Sensors with standard signal (process signal)

.”J_I.”. Incremental sensors

3.7.1 burster TEDS automatic sensor identification

The 9250 instrumentation amplifier uses the burster TEDS (Transducer Electronic Data Sheet) to provide
automatic sensor recognition, i.e. the instrument reads the relevant sensor specification from an
EEPROM, fitted in the sensor plug, and can then use this data to perform the necessary channel
configuration automatically. The memory chip in the sensor plug is programmed when the sensor is first
ordered or subsequently calibrated.

TEDS

Diagram: 3  Label identifying burster TEDS

3.8 Fault indicators

Indication Fault description

Fault after power-up
Status LED flashing red rapidly Sensor excitation not available
Internal malfunction

Input overdrive
Output overdrive

Status LED solidly red

Status LED flashing slowly alternately | Stay-set mode active: analog output does not

red and green necessarily correspond to the input
Status LED flashing red rapidly and The ADC is not providing measurements because it has
green slowly been stopped by PLC input
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4 Controls and connections

4.1 9250 instrumentation amplifier without bus interface

Diagram: 4  Front view 9250 instrumentation amplifier without bus interface

Label Description

1 [TARE] button

[TIH / INPUT] button

Tare indicator

[TIL / OUTPUT] button

Status indicator

Micro USB socket for configuration

Connecting terminals for sensors, TEDS, output signal and operating voltage no. 1-12

Input configuration indicator (input LEDs)

© | | N ||l

Output configuration indicator (output LEDs)

-
o

Digital 1/0 indicator

1 Connecting terminals for sensors and supply voltage 1/0 no. 13-24
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4.2 9250 instrumentation amplifier with bus interface

11

Diagram: 5  Front view 9250 instrumentation amplifier without bus interface

Label

Description

[TARE] button

[TIH / INPUT] button

Tare indicator

[TIL / OUTPUT] button

Status indicator

Micro USB socket for configuration

Connecting terminals for sensors, TEDS, output signal and operating voltage no. 1-12

Input configuration indicator (input LEDs)

© || N oo |~ ® DN

Output configuration indicator (output LEDs)

-
o

Digital 1/O indicator

-
-

Connecting terminals for sensors and supply voltage 1/0 no. 13-24

-
N

Internal bus connector
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4.3 LEDs
LEDs Description
Flashing Lamp test on power-up
"Status" LED Status LED, dual green and red LED
"PLC" LEDS Two LEDs for PLC-IN show the detected status of the two PLC inputs.

Two LEDs for PLC-OUT show the control state of the two PLC outputs.

Four LEDs indicate the currently set analog output mode
(0...45V,0..2£10V,0...20 mA, 4 ... 20 mA)

Seven LEDs show the configuration presets made using the control
buttons. These LEDs remain off if the 9250 instrumentation amplifier was

"Output” LEDs

Input” LEDs configured via the interface and the settings do not match any of the
configuration presets.
"Tare" LED Indicates whether the 9250 instrumentation amplifier is currently working

with a tare (illuminated) or without a tare (off).

4.4 Status LED (normal operation)

Indication Description

Status LED solidly red Boot phase lasting about 3 seconds
Status LED flashing green slowly Normal measurement mode

Status LED flashing red rapidly Input amplifier or output DAC in overdrive

Sensor excitation voltage too low (current limiting, test

Status LED flashing red slowly during power-up)

Status LED flashing slowly alternately | Stay-set mode active: analog output does not

red and green necessarily correspond to the input
Status LED flashing red rapidly and The ADC is not providing measurements because it has
green slowly been stopped by PLC input

190f73



Typ 9250

4.5 Control buttons
4.5.1 TARE button

The tare function can be used to correct for static offsets on the sensor channels. For instance you can
correct for a static background load caused by a tool changeover system by running the tare function
before every measurement. The [TARE] button initiates the taring process. For further information on
how to use this button, please see section 6.6 "Tare function" on page 35.

4.5.2 TIH/INPUT button

You can use the [TIH / INPUT] button to configure the input to the 9250 instrumentation amplifier.
Possible options are: 0.5 mV/V, 1.0 mV/V, 1.5 mV/V, 2.0 mV/V, potentiometer, 10 V, burster TEDS.

For further information on how to use this button, please see section 6.1 "Quick configuration — manual
configuration using buttons" on page 32.

4.5.3 TIL/OUTPUT button

You can use the [TIL / OUTPUT] button to select the analog output.

Possible options are: analog output 0 ... 5 V, analog output 0 ... 10 V, analog output 0 ... 20 mA, analog
output 4 ... 20 mA.

For further information on how to use this button, please see section 6.1 "Quick configuration — manual
configuration using buttons" on page 32.

4.6 Grounding and shielding

The 9250 instrumentation amplifier sensor must be grounded via the mounting rail.

Use suitable connecting cables for connecting sensors and communication interfaces and for the PLC 1/O
signal control lines. Ideally you should connect sensors using burster connecting cables and with a
minimum possible length of cable.

We strongly recommend the following:

e As ageneral rule, keep sensor connecting leads as short as possible.

e When using control lines from remote PLC systems, make sure all the system components are
suitably grounded.

¢ When using detachable extension leads, make sure the shielding is continuous.

o Keep signal lines spaced apart from supply lines.
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4.7

Compatible sensors / inputs

4.7.1 Full-bridge strain-gage sensors

There are three measuring ranges to choose from:

0..+15mV
0..+x30 mV
0...+300 mV

The inputs are differential inputs with no ground reference.

The following settings for the sensor excitation voltage are possible:

OFF
25V
5V
10V

The maximum output current is approximately 40 mA. The sensor excitation voltage is protected against
short-circuit.

4.7.2 Potentiometric sensors

The excitation voltage has a fixed value of 5V

The measuring range is 0 ... £5V

The maximum output current is approximately 40 mA. The sensor excitation voltage is protected
against short-circuit. The negative input is connected internally to ground; an external connection is
not needed.

4.7.3 Voltage measurement / transmitter with voltage output

The measuring range is 0 ... £10 V

The sensor excitation voltage is disabled

The negative input is connected internally to ground; an external connection is not needed
Transmitters with a voltage output up to £10 V can be connected like a voltage source

The transmitters must have a separate power supply
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4.7.4 TTL incremental sensors

e Any TTL signal source that is able to sink at least 3 mA can be connected.
e The signals are galvanically isolated from the rest of the electronics by optocouplers.

The incremental counter consists of a 32-bit counter and can therefore count from -2,147,483,648 to
+2,147,483,647. If the incremental counter reaches the end of the range, an overflow occurs and the
counter continues counting from the opposite end of the range. You should therefore avoid an overflow.
The 9250 instrumentation amplifier works with 4-edge sampling, i.e. one signal period on the A-line or B-
line produces 4 counter increments.

The following incremental modes are available:

e Totalizing counter
The pulses are counted until overflow. The analog output signal represents the count. The "Tare"
function ([TARE] button) can be used to reset the counter.

e Angle measurement mode
By specifying the number of pulses per revolution, the angle from incremental rotary encoders
can be converted into an analog value or scale value. The output value is automatically reset
from e.g. 360° back to 0° when an overflow occurs. The "Tare" function ([TARE] button) can be
used to reset the counter.

e Speed measurement mode
The pulses are counted in three selectable time windows (10 ms, 100 ms, 1 s).
The count reached in the time window is therefore proportional to the speed, and the analog
output signal reflects the count. The "Tare" function ([TARE] button) can be used to reset the
counter.

4.8 Outputs
4.8.1 Analog outputs

The 9250 instrumentation amplifier has a configurable voltage output and a current output. The following
base configurations are possible:

o 0..%5V

e 0..%10V
e 0..20mA
e 4..20mA

Note: Only one of the outputs at a time is active and calibrated.
For instance, if the voltage output is enabled, the current output continues to operate alongside without

being calibrated, and vice versa. The outputs can be configured largely to suit, and are not galvanically
isolated from the instrumentation electronics.
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4.9

PLC inputs

The 9250 instrumentation amplifier has two mutually separate PLC inputs that can be assigned different
functions. Possible options here are:

Note:

Tare/Reset the counter
Reset the tare

Reset the MIN/MAX value
Reset the limit buffer 1 or 2
HOLD function

The PLC inputs are galvanically isolated from the instrumentation electronics but not from the
PLC outputs.

4.10 PLC outputs

The 9250 instrumentation amplifier has two mutually separate PLC outputs that can be assigned different
functions.

Possible options here are:

Note:

Operation of the upper/lower dynamic limit threshold:
The output is set while the measurement is above/below the threshold. Once this condition is no
longer met, the output is cleared again (dynamic behavior).

Operation of the upper/lower static limit threshold:

The output is set while the measurement is above/below the threshold, and remains set even
when this condition is no longer met. It can only be cleared again by a suitable RESET signal at
the PLC input.

Operation of window mode:

The output is set while the measurement signal lies between a lower and upper limit threshold.
Once the signal has left this range, the output is cleared. If the signal subsequently satisfies this
condition again, the output is set again (dynamic behavior).

The PLC outputs are galvanically isolated from the instrumentation electronics but not from the
PLC inputs.
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4.11 Reading burster TEDS data

The 9250 instrumentation amplifier supports burster TEDS for strain-gage, potentiometric and high-level
sensors. Change the input to the 9250 instrumentation amplifier over to burster TEDS (please see section
6.1 "Quick configuration — manual configuration using buttons" on page 32). The 9250 instrumentation
amplifier then reads the TEDS chip for the connected sensor and configures its own parameters
accordingly.

Note: If there is no (valid) sensor with TEDS chip connected, you are not able to select burster TEDS
for the input. If it is found when reading the data that it is not possible to set a sensible set of
device parameters from the available information, the process is terminated and the previous
settings are retained.

4.12 MIN and MAX value

The 9250 instrumentation amplifier has a buffer for the MIN value and MAX value. The value recorded for
the live maximum measured value (MAX value) remains at the highest value reached so far, even if the
measurement signal has since fallen. The MAX value is overwritten as soon as a new measurement
signal exceeds the latest MAX value. You can reset the MAX value using a RESET signal at the PLC
input. The same behavior applies to the MIN value when the measurement signal falls below this value.
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4.13 Connections

Terminal assignments for the screw terminals on the 9250 instrumentation amplifier:

Number | Designation
1 + sensor excitation
2 + signal
3 - signal
4 - sensor excitation
5 + sense
6 - sense
7 shield
8 TTL GND
9 TEDS 10
10 TEDS GND
11 supply voltage 11 ... 30 VDC
12 supply voltage GND
13 TTL input A
14 TTL input B
15 voltage output 0 ... £10 V
16 current output 0 ... 20 mA
17 PLC supply GND for digital /0
18 +24 V PLC supply for digital I/O
19 shield
20 analog output GND
21 PLC input 1
22 PLC input 2
23 PLC output 1
24 PLC output 2
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4.13.1 Connecting strain-gage sensors
I VA O + Sensor Excitation
[ + Sense

O + Signal

I 1 Lo - Signal

|
|
|
|
|
\

1

\ |—O - Sense

‘\ I' O - Sensor Excitation

o—0 Shield
Diagram: 6  Strain-gage connection method

You can connect strain-gage sensors, with or without sense leads, to the 9250 instrumentation amplifier.
Sense lines are used for correcting losses in the cable in order to obtain optimum results regardless of
the cable length.

If the strain-gage sensors are equipped with sense-lead terminals, sense leads should be used, and if
using extension leads, these should also include sense lines.

If you are using strain-gage sensors that have no sense-lead terminals, you can still connect these
sensors directly to the 9250 instrumentation amplifier. If extension leads are needed, these should include
sense leads. In this case, make a connection between +sense and +excitation and between -sense

and -excitation at the extension cable end closest to the strain-gage sensor.

Connecting strain-gage sensors without sense leads

Connect strain-gage sensors without sense leads as follows:

| 7 O 1 + Sensor Excitation

O 2 + Signal

] | Lo 3 -Signal

‘\ I‘ O 4 - Sensor Excitation

o——0 7 Shield
Diagram: 7  Strain-gage sensors without sense leads
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Connecting strain-gage sensors fitted with sense leads

Connect strain-gage sensors fitted with sense leads as follows:

| /A O 1 + Sensor Excitation

A Lo 5+ Sense

1 1

1 1
I 1
I 1
I 1
I I
1 I
1 1

O 2 + Signal
3 - Signal

| I
| I
I I
I I
1 I

| 1

1

| | ! O 6 -Sense
1 1 0

& e 4 - Sensor Excitation

‘®——0 7 Shield
Diagram: 8  Strain-gage sensors with sense leads

4.13.2 Connecting potentiometric sensors

Connect potentiometric sensors as follows:

———————0 1 + Sensor Excitation
1
[
I

\
\
1
I |
I I
I I
I [}
I |
I I

[<¢———1—0 2 + Signal

I I

I I

I I

1 |

1 I
1 I
} 1
1 1
| !

—‘\—"—O 4 - Sensor Excitation
®——0 7 Shield
Diagram: 9  Potentiometric sensors

4.13.3 Connecting transmitters that have a voltage output

Connect the transmitters as follows:

@ 2 + Signal

10 VDC

0..

I @® 3 - Signal
4 - Sensor excitation

Diagram: 10  Transmitter with voltage output

The inputrange is 0 ... £10 V.

Note:  The 9250 instrumentation amplifier does not provide any excitation voltages for transmitters.



4.13.4 Connecting incremental sensors

Connect incremental sensors as follows:

[
_[OSGND

Diagram: 11 Incremental sensors

4.13.5 burster TEDS connection

Applies to all sensors equipped with the burster TEDS option.

Q13 A

External

| O 9 TEDSIO
burster TEDS

EEPROM

I O 10 TEDS GND
¥ burster

TEDS

Diagram: 12  burster TEDS connection

4.13.6 Voltage output

Terminal assignment for the voltage output:

Voltage output
internally 100 Ohm

— ———=0 15 Output voltage
roa
!

©,

1
1
1
1
I
|
|
1
|
|
|
I
I
1
|
1
I

I
I
I
1
I
|
|
1
1
1
|
|
1
|
1
1
1

1

‘\ ” O 20 GND

»——0 19 Shield

Typ 9250

Diagram: 13 Terminal assignment for the voltage output
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4.13.7 Current output

Terminal assignment for the current output:

Current output

)
[
1

© 16 Output current

Connect to
shunt
50...500 Ohm

1
I |
I I
1 |
I I
I |
I !
| |
| 1
| I
! I
1 I
I I
| 1
| 1
1 I
1 I
\ I

“ ” O 20 GND

¥——o0 19 Shield
Diagram: 14 Terminal assignment for the current output

4.13.8 Digital output
18 ©O ( 24VDCPLC

23 © X

max. 500 mA

24 O

17 O GND PLC

Diagram: 15 Digital output

4.13.9 Digital input

18 O C 24VPLC
21 O N INP 1
22 O o INP 2
17 O C GNDPLC

Diagram: 16  Digital input
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41310 USB port

The USB port complies with the USB 2.0 standard and has the standard pin assignment. The built-in
connector on the 9250 instrumentation amplifier is a "USB 2.0 Micro-B" plug.

Pin Name

1 +5V

U

data +

Diagram: 17 USB Micro-B [mm]

2
3
4 ID (unassigned)
5 GND

The connector fitted on the supplied cable is a “type A USB” plug.

Pin Name
1 +5V -— 1200 ———
2 data -
3 data + [ o . 4.50
4 GND

Diagram: 18 USB A [mm]
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5 Using the instrument for the first time

Electrical shock hazard.

e Never switch on the 9250 instrumentation amplifier if it shows signs of damage
incurred in transit. Only ever use the 9250 instrumentation amplifier under the
conditions specified in this operation manual.

e The 9250 instrumentation amplifier must not be used in hazardous areas.

e Do not connect voltages that are higher than those in the specification. The
ranges supported are listed in the data sheet for the 9250 instrumentation
amplifier.

5.1 Installation / Removal

/N WARNING

Install the 9250 instrumentation amplifier only on a grounded mounting rail in a
grounded control cabinet.

The 9250 instrumentation amplifier is intended to be fitted on a grounded DIN EN 60715 mounting rail in
a grounded control cabinet.

Installation

=5
Mhis is how it works

1 Place the top edge of the fastening mechanism on the mounting rail.
2 From the front, press the 9250 instrumentation amplifier against the mounting rail until you
can hear the fixing clip engage.
3 Pull the 9250 instrumentation amplifier gently forward to check that it is held securely.
Removal

R
i@ll'his is how it works

1 Use a screwdriver to release the fixing clip on the bottom edge of the 9250 instrumentation
amplifier from the mounting rail.

2 Tilt the 9250 instrumentation amplifier slightly upwards and lift it off the mounting rail by its
top edge.
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6.1 Quick configuration — manual configuration using

buttons

6.1.1 Important information
IMPORTANT:

If you want to operate the 9250 instrumentation amplifier solely via the quick configuration

facility then it will use a default sampling rate of 1200 measurements/s with digital filter
disabled. Settings that you make via the USB port will be overwritten e.g. sensor

excitation for DMS.

6.1.2 Selecting the input

A button is provided for choosing between full-bridge strain-gage sensors with rated outputs of 0.5 mV/V,
1.0 mV/V, 1.5 mV/V, 2.0 mV/V, potentiometric sensors, a £10 V voltage input or sensors equipped with

burster TEDS.

=
This is how it works

1 Press the [TIH / INPUT ] button briefly to activate Input

mode for making your selection. The LED for the option
currently selected starts to flash..

2 Press the [TIH / INPUT ] button briefly to activate the
next available option. All available options are offered in
a cycle.

Note: You can only use the burster TEDS option if the

9250 instrumentation amplifier has detected that a
sensor equipped with burster TEDS is connected.

3 To adopt the currently made selection, press and hold
the [TIH / INPUT] button for about 3 seconds.
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4 If you do not press the [TIH / INPUT] button for a second L
time within 3 seconds, the selection LED stops flashing
and no change is made to the settings.

o Yl |
S 1 mvivV 2 1mv
15 2mvN | 1, 2mviv

Pot 10V Pot i 10V

TiL @output || TiL @ouTPuT

\ 5V 4..20 mA 5V ER4. 20 mA
1oV 0.20mA H 10V 0..20mA

Cnogmeiemz Nt PLC IN2
2 ||| ouTt @S PLC ouT2 |l ouT1 @RS PLC OUT2
) Status @ Status
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6.1.3 Selecting the analog output
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You can choose from: analog output 0 ... £ 5V, analog output O ... + 10 V, analog output 0 ... 20 mA,

analog output 4 ... 20 mA.

& This is how it works

5 Press the [TIL / OUTPUT ] button briefly to activate Input
mode for making your selection. The LED for the option
currently selected starts to flash.

6 Press the [TIL / OUTPUT] button briefly to activate the next
available option. All available options are offered in a cycle.

7 If you do not press the [TIL / OUTPUT] button for a second
time within 3 seconds, the selection LED stops flashing and
no change is made to the settings..

8 To adopt the currently made selection for the analog output,
press and hold the [TIL / OUTPUT] button for about 3
seconds
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6.1.4 Performing sensor teach-in

= &
Mhis is how it works

1

Press the [TIH / INPUT] button and the [TIL / OUTPUT] button simultaneously for about 3
seconds. This activates calibration mode. The input LEDs show a light moving towards
"TIL" (Teach-In Low).

Press the [TIL / OUTPUT] button briefly to perform the teach-in for the lower point of the
two-point calibration first. 0 % of the analog output range (e.g. 0 V, 0 mA, 4 mA) will
subsequently be output for this value. Press any other button to cancel the process.

Once the teach-in has been performed, the 9250 instrumentation amplifier confirms the
selection by making all the input LEDs flash.

Press the [TIH / INPUT] button briefly to teach the upper point of the two-point calibration
next. 100 % of the analog output range (e.g. 5V, 10 V, 20 mA) will subsequently be output
for this value. Press any other button to cancel the process.

The 9250 instrumentation amplifier uses the teach-in measurements to calculate the
rescaling calibration, which it then saves. A short run of lights moving in the opposite
direction indicates that the calculation has been completed successfully. The unit can then
be used with the new calibration.

6.2 Tare function

The tare function can be used to correct for static offsets on the sensor channels. For instance you can
correct for a static background load caused by a tool changeover system by running the tare function
before every measurement. The [TARE] button initiates a taring process.

=5
Mhis is how it works

Press the [TARE] button briefly. The Tare LED will start flashing.

Press and hold the [TARE] button for about 3 seconds while the Tare LED is flashing. The
Tare LED is your indication that "Taring" is active.

If you do not press the [TARE] button for a second time within 3 seconds, the Tare LED
stops flashing and no action has been initiated.

Releasing the [TARE] button activates or deactivates the tare function.
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6.3 Additional settings via DigiVision

6.3.1 System requirements

Operating systems Windows 7, Windows 8, Windows 10

Processor: Pentium 1200 MHz minimum, Pentium 2.0 GHz recommended
Graphics card: At least VGA 800 x 600, minimum 256 colors

Memory: At least 1024 MB RAM

Hard disk: Approx. 500 MB free space

Input devices: MS-compatible mouse, standard keyboard

Font setting: Small fonts

6.3.2 Software installation

IMPORTANT: To install the DigiVision configuration and analysis software, the user needs to be logged
on as an administrator.

3
{ & This is how it works

1 To start installing the DigiVision configuration and analysis software, insert the supplied
CD-ROM in the CD-ROM drive.
2 Choose your language.

WELCOME

| PLEASE SELECT YOUR LANGUAGE FIRST

3 Click “Sensor Electronics” and choose
“9250”.

Note: If Microsoft .NET Framework 4.0 is not
already installed on the PC, it is installed
automatically.
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4 Click “Next”.

5 Accept the license agreement then click
"Next >". The installation will terminate if you
do not accept the license agreement.

The next installation screen lets you
review all the relevant information about
the software version you are installing.
After installation, you can also view this
information in the "readme.txt" file.

Note:

6 Click "Next >". Enter a user name and the
name of your organization or company.

7 Choose a folder and click “Next >”. Check
your chosen information and click “Install”.

45 Digivision - InstallShield Wizard *
Welcome to the InstallShield Wizard for
DigiVision

The InstallShield(R) Wizard wil install DigiVision on your
computer, To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties

ﬂ DigiVision - InstallShield Wizard X

License Agreement

Pleass read the following license agresment carefully,

Important notes on the use of this Windows-software! -

Please read the following conditions carefulty and confirm them by a click on “T
laccept the conditions of the license agreement”
Only then the software can be installed!

1. The Software is protected by Copyright
2. Copies are exclusively allowed for back-up use

The CD-ROM must therefore not be copied more than once.
5. You are entitled to install and use one copy of the software P10/

-P200 on only one computer (work station). A license for the software product

(@1 accept the terms in the license agreement Print

(O do not accept the terms in the license agreement

InstaliShield
3 Digivision - InstallShield Wizard x
Customer Information

Please enter your information.

User Name:
[Benutzer
Organization:
Instalshield
<o o
5 Digivision - InstallShield Wizard X

Ready to Install the Program
The wizard i ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical

Destination Folder:
C:\Program Files (x86)\burster \DigiVision,

User Information:
Name: Benutzer
Company:

Instalishield

< Back nstall Cancel
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The installation may take several minutes.

Click “Yes” to install the instrument driver.

Click “Extract” to unpack the driver package

and launch the installer.

Typ 9250

# Digivision - InstallShield Wizard - x

Installing DigiVision
The program features you selected are being installed.
o] Please wait hie the InstalShisld Wizard instals DigiVision. This may take

] s:? several minutes,

Status:

InstallShield

< Back MNext >

Cancel

FTDI USE-driver installation....

@) Mochten Sie nun den FTDI USB-Treiber fur das burster Gerst
B installieren?

Hinweis: Bei fehlerhafter Installation finden Sie die
Treiber-Installationsdateien in nachfolgend aufgefihrten Verzeichnis,

De you want te install the FTDI USB driver for the burster device?

Note: After a faulty installation, you will find the driver installation files
in following directory.

Pfad / Directory:

Ci\Program Files (x86)\burster\DigiVision\USE Driver\2661, 9206,
9900-K361

@ FTDI COM Drivers x

FTDI CDM Drivers

Click Extract’ to unpack version 2. 12,14 of FTDI's Windows
driver package and launch the instalier.

www fdichip com

Extract Cancel

Follow the instructions of the Device Driver Installation Wizard.

The DigiVision configuration and analysis
software has been successfully installed on
your system. Click the "Finish" button to
close the Setup wizard.

ﬁ DigiVision - InstallShield Wizard X

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Digivision.
Click Finish to exit the wizard.

[ show the Windows Installer log
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6.4 Device list

You can use the device finder facility to detect and display all the connected 9250 instrumentation
amplifiers automatically.

"
{ /& This is how it works

1 Run the DigiVision configuration and analysis software.

2 Click "Find". You are shown a list of all
available serial ports, and a search is carried
out for any connected 9250 instrumentation
amplifiers. All the connected 9250
instrumentation amplifiers that have been
found are listed under the ports.

specal 7

e ks sesube___ satenrane [
‘COM5 US Seral Pt COMS) =
brite) ] l

B o . .

|1 ports - it ot o 1 deviels) inthe device . Logged on s Mastefiame (Mot

6.5 Device settings

Once the devices have been identified, you can configure the 9250 instrumentation amplifiers via the
device list.

&
{ '& This is how it works

1 Select the port you want to configure by clicking on it.
H " n : H Ml Device settings 9250 X
2 Click "Parameters”. This opens the Device
. . Settings  Digitale [/O  Properties
settings window.
Measurement input: Filter:
Sensor exdtation: ‘Samples per second: Scale value unit: Dedimal places:
Input Calibration
Lower scale value: Upper scale value:
lo,000 Bk 100,000 N
Lower calibration value:
0,07650 2 muv L
Teach-In
Output
Analog output:
Lower analog value:
0,000000 s v 10,000000 s v
Transfer Save Cancel
* Nt saved / transferred. | New default parameters. | offiine
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6.5.1 Device settings

Wl Device settings 9250 x

Settings  Digitale I/0  Properties

Input
Measurement input: Filter:
Strain Gage 15mVY w Off o
Sensar exctation: Samples per second: Scale value unit: Decimal places:
5V w 1200 e w 0.000 A

Diagram: 19 Device settings 9250
Measurement mode

In order to be able to use 100% of the measurement range of the connected sensor, the selected input
range must be = the sensor rated output.

The following input measurement ranges are possible:
e 0..%15mV
e 0..1230mV
e 0..1300 mV
e Potentiometer
e 0..%10V

TTL increments

Decimal places

The setting for decimal places refers to the measured value. The number of decimal places can range
from 0 to 6. The number of decimal places is permanently set to four for calibration values. If the
connected sensor supports less than four decimal places, trailing zeros can be added to fill the remaining
places.

The option to set the number of decimal places is only available for the bus model.

Unit

Set here the physical units required for the measurement. If the units that you require are not included in
the list, you can also enter these by hand.

For rescaling with sensors, please refer to section 7 "Rescaling in order to calibrate the 9250
instrumentation amplifier with sensors" on page 46.

The option to set the units is only available for the bus model.

Sensor excitation voltage

The following sensor excitation voltages can be chosen:

e OFF
e 25V
e 5V

e 10V

The correct value for the sensor excitation voltage is listed in the relevant data sheet or in the test and
calibration certificate.
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Filter

A filter is available for filtering certain measurement signals. The filter cut-off frequency can be selected in
steps between 4 and 700 Hz. When set to "Off", the measurement signals are processed without filtering.

Samples per second
Enter here the measurement rate at which you want the measurement to run at the input amplifier and at

the output. The measurement rate applies to both sides. The maximum measurement rate available as
standard is 1200 measurements/s. Optionally, up to 14,400 measurements/s are possible.

6.5.2 Configuring the analog output

The 9250 instrumentation amplifier has a configurable voltage output and a current output. The following
base configurations are possible:

e 0..%5V

e 0..%10V
e 0..20mA
e 4..20mA

Only one of the analog outputs at a time is active and calibrated. For instance, if the voltage output is
enabled, the current output continues to operate alongside without being calibrated, and vice versa.

Quiput
Analog output: Reference:
oV v Current measurement value w
Lower analog value: Upper analog value:
0,000000 =y 10,000000 =y

Diagram: 20 Configuring the analog output

The lower analog value always relates to the lower calibration value, and the upper analog value to the
upper calibration value.

The reference for the output signal from the analog output can be chosen. The analog output is then
referred to the selected option.

e  Current measurement value (default)
e MIN peak-value buffer
e MAX peak-value buffer

Example:
A tension and compression load cell is meant to span a current range of 4 to 20 mA in both load

directions. In this case, the zero point of the sensor must be set to 12 mA in order to be able to output
both load directions. The lower analog value is set to 4 mA and the upper analog value to 20 mA.
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6.5.3 Configuring the PLC I/O - Digital inputs / Limits

You have the option on the 9250 instrumentation amplifier to configure two outputs and two inputs.
For the outputs, when setting the limits, you can specify whether the value is entered as a scale value or
analog output value. Two limits are entered if one of the window modes is selected.

6.5.4 Device settings - Limits

The following selection options are available:

e Dynamically limit value exceeding

e Dynamically limit value underrun

e Statically limit value exceeding (limit buffer)

e Statically limit value underrun (limit buffer)
Window mode

e Above lower limit AND below upper limit, dynamic

e Above upper limit OR below lower limit, dynamic

e Above upper limit OR below lower limit, static

il Device settings 9250 X

Settings  Digitsle [JO  properties
Limit value1
Limit setting:

Limit value in [V] or [mA] -
Digital function output1: Limit value
Dynamically limit value exceeding ~ 5,000 3| v
Limit value2
Limit setting:
Limit value in [V] or [mA] w
Digital function output2: Limit value

Dynamically limit value underrun ~ 5,000 3| v

Inputs
Digital function input1: Digital function input2:

TARE - Reset limit value memory 1, 2 and peak val -~

Transfer Save Cancel

* Mot saved / transferred. | Mew default parameters. Offline

Diagram: 21  Configuring the limits
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dynamic

Diagram: 25 Above upper limit OR below lower limit,

dynamic

Diagram: 24  Above lower limit and below upper limit,
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6.5.5 Configuring the digital inputs

The following selection options are available:

TARE
TARE reset

Peak-value memory MIN/MAX

Reset limit value memory 1

Reset limit value memory 2

Reset limit value memory 1 and 2

Typ 9250

Reset limit value memory 1, 2 and peak-value memory MIN/MAX

HOLD

Inputs
Digital function input1:
TARE

~

* Not saved / transferred. ‘ MNew default parameters.

Digital function input2:

Reset limit value memory 1, 2 and peak val -~

Transfer Save

6.5.6 Device settings - Properties

Cancel

| offline

Diagram: 26  Configuring the digital inputs

You can make or view the following settings under Device settings 9250 > Properties (“Properties for ...”):

General information
Identfication
Station name
Calibration date
Software version
Serial number
Device version
Communications option

Number of channels

. Properties for 'Station Stationname in device' Type '9250" (543587)

Stationname in device

17/08/2018

V201300
543587

9250-V011101-V500

Use
1

X

Cancel

Diagram: 27  Device settings ("Properties for ...")
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e Station name
You can enter any device name of your choice in this field.

e Calibration date
The calibration date is updated with the date and time whenever new calibration data is
transferred to the 9250 instrumentation amplifier.

e Software version
Shows the current version of the software in the 9250 instrumentation amplifier.

e Serial number
Shows the serial number of the connected 9250 instrumentation amplifier.

e Device version
Shows the device version of the connected 9250 instrumentation amplifier.

s
{ '& This is how it works

1 Run the DigiVision configuration and analysis software.
2 Double click the 9250 instrumentation amplifier. The “Properties for ...“ window will be
opened.
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6.6 Key lock
6.6.1 Key lock input and output

. Device settings 9230 4

Settings Digitale If0 Froperties

Properties of device parameters

Present source: Mew default parameters,
Original source: Mew default parameters.
Created on: 19.11,1909:23:08

Device properties

Device name Serial number
Description | |U |
Calibration date
[o1.01.01 |
Unit type

| [ Keylock input f output active
[ Keylodk tare active

9250

Description of device parameters (only for documentation)

Remark

Save Transfer Cancel

* Mot saved [ transferred. | MNew default parameters. | Offline

Diagram: 28 Device settings 9250 DigiVision

If you select “keylock input / output active” in the DigiVision device settings, you will lock the “TIH INPUT”
and “TIL OUTPUT” button on the connected 9250 instrumentation amplifier. The buttons cannot operate
the 9250 instrumentation amplifier.
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6.6.2 Key lock Tare

il Device settings 9250 X

Settings Digitale [fO Properties

Properties of device parameters

Present source: Mew default parameters.
Original source: Mew default parameters.
Created on: 19.11.19 09:23:08

Device properties

Device name Serial number
Description | |0 |
Calibration date
[oror01 |
Unit type

[ Kevylock input / output active

9250
| [ Kevylock tare active

Description of device parameters (only for documentation)

Remark.

Save Transfer Cancel

* Mot saved / transferred. | Mew default pararmeters. | Offline

Diagram: 29 Device settings 9250 DigiVision

If you select “keylock tare active” in the DigiVision device settings, you will lock the “TARE” button on the
connected 9250 instrumentation amplifier. The button cannot operate the 9250 instrumentation amplifier.
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7 Adjustment in order to calibrate the 9250
instrumentation amplifier with sensors

Calibration in the form of adjustment is needed in order to define the relationship between the electrical
signals measured by the connected sensors and the measured values that will be displayed.

7.1 Adjustment with strain-gage sensors

The 9250 instrumentation amplifier can be calibrated by a choice of rescaling techniques:
e Adjustment using a physical variable
o Adjustment using data entered from the test and calibration certificate for the strain-gage sensor

The following sections describe in detail the different calibration and rescaling options.

A
1
UPP SCALE i
SKAL !
1
AT ~
i
!
1 Sensor measuring range
1 of quantity to be
! measured, e.g. 0 — 100 kN
1
!
LO SCALE. i J
SKAL P : >
]
\k—- LOWER CAL VAL UPPER CAL VAL Jj

Y

Electrical measurement signal supplied
by sensor e.g. 0.0 mV/V - 1.5mV/V
corresponding to 0 — 100.0kN

Diagram: 30 Characteristic sensor curve

The relationship between the electrical measurement signal from the connected strain-gage sensor (lower
calibration value, upper calibration value) and the measured value to be displayed (lower scale value,
upper scale value) is set out below. It is a simple two-point calibration.

The values are related as follows:
Lower scale value <~ Lower calibration value
Upper scale value <> Upper calibration value

The lower calibration value is the electrical signal from the strain-gage sensor when the “load” given by
the lower scale value is applied (usually the zero point of the strain-gage sensor). Since the zero point of
a strain-gage sensor tends to shift from the origin as a result of the way the sensor is mounted
(components used to transfer the force exert a pre-load themselves) or material aging, the electrical value
specified under "zero point" in the test and calibration certificate rarely tallies with the value actually
measured. We therefore advise that you always perform a teach-in for this value.

Other terms:
Rated load - upper scale value or upper analog value
Zero signal - zero point, zero signal without assembly parts, lower calibration value

Rated output > output signal at rated load, rated output in preferential measurement direction,
upper calibration value
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7.1.1 Rescaling using a physical variable by the teach-in method

The teach-in method involves two-stage online "training" of the 9250 instrumentation amplifier using
sensor data, in which two teach-in states are applied sequentially. The first teach-in state is the zero point

under no load (lower scale value or lower analog value), and the second teach-in state is the upper limit
(upper scale value or upper analog value).

—=-

ol

4 {ioo]
—

Force
F [N]

4\

best-fit straight line for
sensor calibration

0.7

Teach-in value 1

»  Valuein [mV]

Teach-in value 2 Measured by device

Diagram: 31

Characteristic sensor curve

. Device settings 9230

Input
Measurement input:
Strain Gage 15 mV
Sensor exdtation:
5V ~

Input Calibration
Lower scale value:
0,000
Lower calibration value:
0,07650

Teach-In

Output
Analog output:
oV

Lower analog value:
0,000000 =

A

Settings  Digitale I/0  Properties

Samples per second:
1200

my,v

* Mot saved / transferred. | New default parameters,

Filter:
off ~

Scale value unit: Decimal places:

0.000 v

Upper scale value:
100,000 <N
Upper calibration value:

1,28520 mup

A

Teach-In

Reference:

Current measurement value ~

Upper analog value:
10,000000 =1y

Transfer Save Cancel

| Offline

Diagram: 32 Device settings 9250
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Mhis is how it works

1

Note:
Note:
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Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

Click in the left-hand menu bar on "Import
parameters from device (online)". The
DigiVision configuration and analysis software
will then import the parameter data held in the
9250 instrumentation amplifier for the strain-
gage sensor.

This strain-gage parameter data can now be
obtained by the teach-in procedure.

yyyyyyyy

Remove any load from the strain-gage sensor and adjust the zero point F = 0 N (lower

scale value or lower analog value).

Enter the lower scale value or lower analog
value of the measuring range for the strain-
gage sensor. This is normally "0".

Ml Device settings 9250

Settngs  Digitale 1/ Properties
Input
Measurement input:
Strain Gage 15 mV.
Sensor exdtation: Samples per second:

5V ~| [1200

Qutput
Andlog output:
10V

Lower analog value:
o.000000 v

" Not saved / transferred. | New default parameters.

Then click the [Teach-In] button under "Lower calibration value” and confirm with "OK".
The lower calibration value appears in the field (e.g. 0.0765).
The lower calibration value is the electrical signal from the strain-gage sensor under

the "load" given by the lower scale value or lower analog value (usually the zero point

of the strain-gage sensor).

The option to adjust the scale value is only available for the bus model.

The zero point of a strain-gage sensor may shift from the origin as a result of the
way the sensor is mounted (load application components, couplings, adapters etc.,
which themselves can exert a pre-load) or material aging. This means that the
electrical value specified under "Zero output" in the test and calibration certificate for
the strain-gage sensor will differ from the measured zero point. This is why we
recommend always using the teach-in process to set the zero point of the strain-

gage sensor.
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6

9
10

Enter the upper scale value or upper
analog value of the measuring range for
the strain-gage sensor. For load cells, this
is usually the rated load of the sensor. In
our example the rated load (nominal
force) equals 100 N.

Then apply a known reference load to the strain-gage sensor
e.g. F =100 N (upper scale value or upper analog value) to set the upper limit.

Then click the [Teach-In] button under

"Upper calibration value” and confirm with
llOKll.

Ml Device settings 9250

Tnput
Measurement nput:
Strain Gage 15 mV
Sensor excitaton:
sv v

Input Calioration
Lower scale value:
fo,000
Lower calbration value:
0,07650 o

Teachdn

Output
Andlog output:
10V

Lower analog value:
.000000 v

Settings  Digitale 1/O _ Properties

Samples per secon

1200

*Not saved / transferred. | New default parameters.

Fiter:
off

Scale value unit: Decimal places:

Upper scale value:

100,000 in

Upper caibration value:

[L,25520] =] mup
Teachin

Reference

Current measurement value

Upper analog value:
10,000000 v

Transfer Save Cancel

| offline

Ml Device settings 9250

Settings  Digitale 1/O _ Properties
Input
Measurement input:
Strain Gage 15 my.

Sensor exdtation:

Input Caliration
Lower scale value:
10,000 N

Teachdn

Output
Anslog output:
10V

Lower analog value:
,000000 v

Samples per second:
sV v| 1200

* Not saved / transferred. | New default parameters.

Filter:
off
Scale value unit:

Upper scale value:
100,001

Upper calbration value:

<] mup

Teachdn

Reference
Current measuremen tvalue
Upper analog value:

10,000000 )y

Transfer Save Canc

Decmal places

| offline

Click "Transfer". This completes the teach-in method.

If you wish, you can also save the parameter data for the strain-gage sensor in a file.
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7.1.2 Adjustment using the test and calibration certificate

This method involves a two-point calibration in which you enter the necessary data directly in the 9250
instrumentation amplifier. You can obtain all the necessary rescaling data from the test and calibration

certificate for the strain-gage sensor.
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Priif- und Kalibrierprotokoll
Test- and Calibration Certificate

Ultraminiatur-Kraftsensor
Ultraminiature - Load Cell

Typ ! Type : 8416-5100

Serien-Nr. I Serial no. : 377166
Qualitatsprifungen | Quality Inspections

Nennkraft | Nominal Force Foom :0..100N
Fehlergrenzen (zussmmengesstzter Fenler) | ACCUracy (Gombined value] oo :<+0,7%V.E./FS

Suma cer Fehler aus Linearitatsatmwaichung,

Relative L
Kalibriert in
Maximale Gebrauchskraft

| Combined value for neniineanty.
i’ i d by S

! Calibration for
! Maximum Force, Operating  Fs

: Druckrichtung / Compression
:150 % v.E./ FS

Referenzspeisespannung | Reference Excitation Ugs :5,0V
Ausgangssignal (Kennwert} | Output signal (Sensitivity) c 11,1802 mvV/V
Ausgangssignal beim Messbereichsandwert 7 Outout signal at measuring range

bei tariertem Nullpunkl 1 with balanced zero.

Nullsignal | Zero Output S,  :0,0153 mViV
ohne Einbauteile { without fitting parts

Eingangswiderstand ! Input impedance A, :357,31Q
Ausgangswiderstand ! Quiput Impedance A. :357,440
Isolationswiderstand ! Insulation Resistance R 230MQ @45V
Kalibriersprung (bei unbetaststem Auinshmer) £ Shunt Cal Factor (without any lsad) Cananr © 0,8959 mVIV
Kalibrierwiderstand I Calibration Resistor (Shunt]  Rsq: : 100 kQ

Ein Kalibrierwiderstand R, zwischen 1 A Calibration Resistor Rsw connected

-Speisung und -Ausgangssignal, erzeugt | across -excitation and -oulpu! produce

bei tariertem Nullpunkt, den angegebenen [ this Shunt Cal Factor Csw

Kalibriersprung Capun 1 with balanced Zero Oulpul.

Validiert nach Prifanweisung ! Validated according to Inspection instruction : 1174

Typ 9250

Die Riickflihrbarkeit der verwendeten Sekundamormale auf nationale bzw. internationale Normale, entsprechend
der Normenreihe DIN EN ISO 9000 ff, ist Giber Kalibrier- oder Eichscheine gewahrleistet. Die verwendeten
Normale sind auf Kalibrierlaboratorien riickfhrbar, die nach ISO/IEC 17025 akkreditiert sind.

The traceability of the used secondary standards to the national respectively international standards, according to

DIN EN SO 9000 ff, is guaranteed by Calibration certificate. The used standards are traceable to caiibration

laboralories, which are accredited to ISONEC 17025,

Das Produkt erfiillt die im Datenblatt angegebenen Spezifikationen.
The device performs the specifications mentioned in the data sheet.

Anschlussb 4-Leiter arkt Bel { mode Steckertyp / Connector model

Wiring Code: 4-Wire unamplified 99004 99007 9941 9900- ©900- 91615 9900- 9800-

Signal / Signal  Farbe / Color V208 Vvaeo V506 V106
+ Speisung / Excitation weiB /| white CD 12 8 20 5 1
- Speisung / Excitation braun / brown AB 45 1 3 6 9

+ Ausgangssignal / Output  gelb | yellow . G 6 11 1 1 13
- Ausgangssignal / Quiput  grln  / green F. 9 12 2 3 14
Schirm / Shield blank / notisolated 3 6 ]
Nach der vorliegenden Erfahrung ist es empfehlenswert, das Produkt im Abstand von etwa24 Monaten neu zu
kalibrieren. / According to our experience it is recommended to recalibrate this product in intervals of 24 months.

Gehdumices Gebdussicare 13

Raumtemperatur / Ambient temperature: 22 °C +2 K Rel. Feuchte / Relative humidity: 50 % + 20 %

Priifdatum / Test Date :15.11.13 Priifer / inspector : 0. Bender

Tellegruppe: 8416 Priifvariants: 1174 Protokollar: 1071 Infonr: 13 Druckdatum; 051213 06:56:05 Anwenderjt
burster prazisionsmefilechnik gmbh und co kg Talstr. 1-5 D-76533 Gernsbach (Postfach 1432 D-78587 Gernsbach) Tel. 07224/645-0 Fax. 07224/645-88
hitp v Burster.de com  e-mail: de

Diagram: 33 Test and calibration certificate for a strain-gage sensor (specimen)
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With two-point calibration, you enter two points in succession. The first point, for example, is the zero
point under no load (lower scale value or lower analog value), and the second point is the upper limit
(upper scale value or upper analog value).

Note:

&

11

12

13

It need not necessarily be the zero point and upper limit; in theory, any two-value pairs will do.

Ml Device settings 9250 X
Settings  Digitale I/0  Properties
Input
Measurement input: Filter:
Strain Gage 15mV ~ Off ~
Sensor excitation: Samples per second: Scale value unit: Decimal places:
Input Calibration
Lower scale value: Upper scale value:
0,000 N 100,000 = n
Lower calibration value: Upper calibration value:
0,07650 2| mupe 1,28520 = g
Teach-In Teach-In
Output
Analog output: Reference:
0w Current measurement value w~
Lower analog value: Upper analog value:
0,000000 <]y 10,000000 2|y
Transfer Save Cancel
* Mot saved [ transferred. | Mew default parameters. Offline

Diagram: 34 Device settings 9250

This is how it works

Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

Click in the left-hand menu bar on "Import
parameters from device (online)". The
DigiVision configuration and analysis software
will then import the parameter data held in the
9250 instrumentation amplifier for the strain-
gage sensor.

The strain-gage parameter data can be
entered here.

Ml Digivision
Fle Bt Mere Specel 7

T

=)
Pt gt

==

e nd Tt

Logged on a5 Mastaiame (Master

Remove any load from the strain-gage sensor and adjust the zero point F = 0 N (lower

scale value or lower analog value).
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Note:
Note:

16

17

18

19
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|l Device settings 9250

Enter the lower scale value or lower analog
value of the measuring range for the strain-
gage sensor. This is normally "0".

Settngs  Digitale 1jO_ Properties
Input
Measurement input:
Strain Gage 15mV. ~

Fiter:

Sensor excitation:
5V

Samples per second:

<] [1200 >

Input Calioration
Lower scale value:
0,000 N

Upper scale value:
100,000 s
Lower calbration value:

Upper calbration value:
0,075 =

H miy [125520)

Teachdn Teachin

Output
Anslog output:
Vv ~

Reference:

Current measurement value v
Lower analog value:
.000000 v

Upper analog value:
10,000000 v

Transfer Save Cancal

* Not saved / transferred. | New default parameters.

Then click the [Teach-In] button under "Lower calibration value” and confirm with "OK".
The lower calibration value appears in the field (e.g. 0.0765).

The lower calibration value is the electrical signal from the strain-gage sensor under
the "load" given by the lower scale value or lower analog value (usually the zero point
of the strain-gage sensor).

The option to adjust the scale value is only available for the bus model.

The zero point of a strain-gage sensor may shift from the origin as a result of the
way the sensor is mounted (load application components, couplings, adapters etc.,
which themselves can exert a pre-load) or material aging. This means that the
electrical value specified under "Zero output” in the test certificate for the strain-
gage sensor will differ from the measured zero point. This is why we recommend
always using the teach-in process to set the zero point of the strain-gage sensor.

Ml Device settings 8250

Enter the upper scale value or upper
analog value of the measuring range for
the strain-gage sensor. For load cells, this
is usually the rated load of the sensor. In
our example the rated load (nominal
force) equals 100 N.

Settings Digitale 1/ Properties
Input
Measurement input:
Strain Gage 15my. v

Fiter:

off v

Sensor exditation:
5V

Samples per secand:
~| 1200 ~ N

Seale value unit: Decimal places:

~] [0.000 v

Input Calibration
Lower scale value:
0,000 S

Upper scale value:
100,000 SLl
Lower calibration value:
jo.07650

Upper calioration value:
[1.23520] ] mup

Teachdn Teachdn

Output
Analog output:
v -

Reference:

Current measurement value v
Lower analog value:
/0,000000 2]y

Upper analog value:
10,000000 2y

* Not saved / transferred. | New default parameters

Now you need to enter a corrected value for the rated output of the strain-gage sensor
in the preferential measurement direction. Add the teach-in value for the lower
calibration value (0.0765 in our example) to the full-scale output of the strain-gage
Sensor.

The full-scale output for the strain-gage sensor is given in the test and calibration
certificate under Output signal (e.g. 1.1802). Type in the corrected value

(1.1802 + 0.0765 = 1.2567) under "Upper calibration value".

Click "Transfer". This completes the adjustment using the test and calibration
certificate.

If you wish, you can also save the parameter data for the strain-gage sensor in a file.
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7.2 Adjustment with potentiometric displacement sensors
using the teach-in method

The teach-in method involves two-stage online "training" of the 9250 instrumentation amplifier using
sensor data, in which two teach-in states are applied sequentially. The first teach-in state is the zero point
under no load (lower scale value or lower analog value), and the second teach-in state is the upper limit
(upper scale value or upper analog value). You can obtain all the necessary adjustment data from the test
and calibration certificate for the potentiometric displacement sensor.

Measurements using a calibrated gage block have proved to be the most straightforward and practical
way of adjustment systems that measure position and length (such as potentiometric displacement
sensors). Potentiometric angular position sensors can also be connected.

Priif- und Kalibrierprotokoll

Test- and Calibration Certificate

Potenti trischer Wegtaster

Potentiometric displacement sensor

Typ ! Type : 8712-100
Serien-Nr. [/ Serial no. : 8713300389

Messweq (Elektrischer Nutzweg) ! Range (useful electrical stroke) EN.W. : 100 mm +1/-0mm

Theoretischer elektrischer Weg | Theoretical electrical stroke  T.EW. : ENW +1mm %1 mm

Mechanischer Weg ! Mechanical stroke Mw. :ENW+5mm

Maximal zulassige Speisespannung / Maximum applicable voltage  Un.. <50 Vpe

Anschlusswiderstand ! Connecting resistance Reww :5KkQ:20%

Empfohlener Strom im Schieiferkreis / Recommended cursor current I- D <0,1pA

Fehlergrenze (Linearitatsabweichung) ! Error limit (Independent linearity) i 2 £0,1% V.E. | FSinnernaln EN.W / within EMW.
Isolationswiderstand | Electrical isolaton R =100 MQ
Arbeilstemperaturbereich ! Operating Temperature range ta :-30...100 C
Temperaturkoeffizient I Temperature Coefficient TK <15 ppm/K
Verstellgeschwindigkeit | Displacement speed <10mis

Schutzart (nach)
Validiert nach Prifanweisung

! Grade of Protection (according to)  : IP40 (DN VDE 0470/ EN 60 529 / IEG 529)
! Validated according to Inspection Instruction © 417

Die Ruckfuhrbarkeit der verwendeten Sekundarormale auf nationale bzw. internationale Normale, entsprechend
der Normenreihe DIN EN ISO 9000 ff, ist Gber Kalibrier- oder Eichscheine gewahrleistet. Die verwendeten
Normale sind auf Kalibrierlaboratorien riickfiihrbar, die nach ISO/IEC 17025 akkreditiert sind.
The traceability of the used secondary standards to the national respeclively international standards, according to
DIN EN IS0 9000 ff, is guaranteed by Calibration certificate. The used slandards are traceable to calibration
laboratories, which are accredited to ISO/IEC 17025.

Das Produkt erfiillt die im Datenblatt angegebenen Spezifikationen.

The device performs the specifications mentioned in the data sheet.

Nach der vorliegenden Erfahrung ist es empfehlenswert, das Produkt im Abstand von etwa24 Monaten neu zu
kalibrieren. / According to our experience it is recommended fo recalibrate this product in intervals of 24 months.

Anschlussbelegung: Steckertyp / Connector model

Wiring Code: 9991
Signal / Signal Farbe / Color
+ Speisung / Excitation blau [/ blue 3
- Speisung /Signal / Excitation braun / brown 1

+ Ausgangssignal /| Output gelb / yellow 2
Raumtemperatur / Ambient temperature: 23 °C + 3 K Rel. Feuchte / Relative humidity: 50 % + 20 %
Datum / Date : 06.08.13

Protokoll erstellt durch / Certificate written by : C. Adams

Teilegruppe: 871X Prifvariante: 417 Protokoline: 727 Infonr: 1 Druckdatum: 05.12.13 09:02:11 Anwender:]f
burster prézisionsmeBtechnik gmbh und co kg Talstr, 1-5 D-76593 Gernsbach (Postfach 1432 D-76587 Gernsbach) Tel, 07224/645-0 Fax, 07224/645-88
Hwww.burster.de i .com  e-mail: info@burster.de

Diagram: 35 Test and calibration certificate for a potentiometric displacement sensor (specimen)
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Travel

100 -—------------=--mo-o— ‘\

best-fit straight line for
sensor calibration

0

> Value in [V]

TEGah valties measured by device

Diagram: 36  Characteristic sensor curve

Wl Device settings 9250 bt
Settings  Digitale [JO  Properties
Input
Measurement input: Filter:
Potentiometer ~ off v
Sensaor excitation: Samples per second: Scale value unit: Dedmal places:
5V ~ 1200 e mm v 0.00 w
Input Calibration
Lower scale value: Upper scale value:
0,00 =] mm 100,00 = mm
Lower calibration value: Upper calibration value:
0,00010 H v H v
Teach-In Teach-In
Output
Analog output: Reference:
oV i Current measurement value w
Lower analog value: Upper analog value:
0,000000 = v 10,000000 =y
Transfer Save Cancel
* Mot saved / transferred. | New default parameters, | Offline
Diagram: 37 Device settings 9250
‘i - - -
{ This is how it works
1 Start the DigiVision configuration and analysis software and make sure that the 9250

instrumentation amplifier is connected correctly and appears in the device list.
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2

7

Click in the left-hand menu bar on "Import
parameters from device (online)". The
DigiVision configuration and analysis software
will then import the parameter data held in the
9250 instrumentation amplifier for the
potentiometric displacement sensor.

It is this parameter data for the potentiometric
displacement sensor that can now be obtained
by the teach-in procedure.

=0
Pt repors
==

s

1 ponts) -with 3ol o 1 devcels) i the deic .

Logged on a5 Mastatiame (Master)

Position measurement using the example of a potentiometric displacement sensor of

type 8712-100:

Set the potentiometric displacement sensor to the zero position (0.00 mm). Usually this
is when the sliding shaft of the sensor is fully pushed in, but there may be slight
differences between the mechanical and electrical zero points.

Enter the lower scale value or lower analog
value of the measuring range for the
potentiometric displacement sensor. Usually
this is the lower range value of the sensor, e.g.
0.00 mm.

Ml Device settings 9250

Tnput
Potentiometer
sV

Input Calibration
fo.00

Lower
0,00010

output
Analog output:
10V

,000000

Sensor exdtation:

Teach

Settings | Digiele /0 Propertes

Measurement input:

‘Samples per second:
v| 100 ~

Lower scale value:

+ calioration value:

in

Lower anslog value:

* Not saved / transferred. | New default parameters.

Filter:
off
Scale value unit; Decimal places:

mm ~] [o0.00

Upper scale value:

100,00 < mm

Upper caliration value:

500010 v
Teachin

Reference:

Current measurement value

Upper andlog value:
10,000000 v

Transfer Save Cancel

Offline

Then click the [Teach-In] button under "Lower calibration value” and confirm with "OK".

The lower calibration value appears in the field.

Enter the upper scale value or upper
analog value of the measuring range for
the potentiometric displacement sensor,
for instance 100.00 mm.

Ml Device settings 9250

Input

Potentiometer

Input Calbration
Low

jo,0c

0,00010

Output
Andlog output:
10V

0,000000

Measurement in

Lower calbration value:

* Not saved / transfers

Settngs | Digitse /0 Froperties

put

Teachdn

Lower analog value:

red. | New default parameters.

Filer:
off

Scale value uni: Decimal places:

[ <] [000

Upper scale value:
100,00 =]
Upper caltration vaiue:

(5 00010 v

Teachdn

Reference:

Current measurement value
Upper analog value:
10,000000 v

Tranger Save Cancel

Now move the sliding shaft using a calibrated gage block to s = 100 mm to set the

upper scale value.
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Note:
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Then click the [Teach-In] button under e

"Upper calibration value” and confirm with I
"OK". In our example we have specified —
"2" decimal places. B

Input Calioraton
Lower scale value:
p,00 < mm
Lower calioration value:
0,00010 v

Teachdn

Output
Aanalog output:
10V

Lower analog value:
0,000000 v

* Not saved / transferred. | New default parameters.

Fiter:
off

Scale value unit: Decimal places:

Upper scale value:

100,00 < mm
Upper calibration value:
500010} Hv

Teachdn

Reference:
Current measurement value

Upper analog value:
10,000000 v

Transfer Save Cancel

| offiine

Click "Transfer". This completes the teach-in method.

If you wish, you can also save the parameter data for the potentiometric displacement

sensor in a file.

The option to adjust the scale value and set the number of decimal places is only available for

the bus model.

The maximum permitted sensor excitation voltage for the potentiometric displacement sensors
is given in the test and calibration certificate. To enable practical measurements, choose the 5V
excitation voltage. The maximum measurement signal output from potentiometric displacement

sensors is always the excitation voltage.
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7.3 Adjustment with transmitters or sensors having a
standard signal output

7.3.1 Adjustment with transmitters with voltage output by the
teach-in method

The teach-in method involves two-stage online "training” of the 9250 instrumentation amplifier using
sensor data, in which two teach-in states are applied sequentially. The first teach-in state is the zero point
under no load (lower scale value or lower analog value), and the second teach-in state is the upper limit
(upper scale value or upper analog value).

Travel

0

4\

best-fit straight line for
sensor calibration

Teach-in value 1

Teach-in value 2

> Value in [V]

measured by device

Diagram: 38 Characteristic sensor curve

. Device settings 9230

Input
Measurement input:

10V for High Level Input

Sensor exctation:

Input Calibration
Lower scale value:
0,00
Lower calibration value:

0,00010

Teach-In

Output
Analog output:
v

Lower analog value:
0,000000 =

* Mot saved / transferred.

Vv e

]

Settings  Digitale I/ Properties

Samples per second:
1200 V

mm

Load from parameter file.

Filter:
off w

Scale value unit: Decimal places:

mm ~ 0.00 il
Upper scale value:

2,00 < | mm

Upper calibration value:

5,00010 =y

Teach-In

Reference:

Current measurement value w
Upper analog value:

10,000000 =y

Transfer Save Cancel

Offline

Diagram: 39

Device settings 9250
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This is how it works
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Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

Click in the left-hand menu bar on "Import
parameters from device (online)". The
DigiVision configuration and analysis software
will then import the sensor parameter data held
in the 9250 instrumentation amplifier.

This sensor parameter data can now be
obtained by the teach-in procedure.

Ml oigivision

Pt oot

Necetarooss

1 pont) it stoal of | deices) nthe device .

-~ o x
Fle Gt Mo Specl 7
S P T ——,
e ortarin ] | s | COMS USE Sara Pt cOME)
s | G S s rapay = I

Logged on a Mastetame (Master)

Position measurement using the example of an inductive displacement transducer of

type 8740-5001:

Set the displacement transducer to the zero position (0.00 mm). Usually this is when
the sliding shaft of the sensor is fully extended, but there may be slight differences
between the mechanical and electrical zero points.

Enter the lower scale value or lower analog
value of the measuring range for the inductive
displacement transducer. Usually this is the
lower range value of the sensor, e.g. 0.00 mm.

Ml Device settings 9250

Settngs  Digitale 1/ Properties
Input
Measurement input:
10V for High Level Input -
Sensor excitation: Samples per second:
5V w| 1200 v

Input Calibration
Lower scale value:

0,00 2| mm
Lower caliration value
0,00010 v
Teachin
Output
Analog output:
10V v

Lower anslog value:
0,000000 o

*Not saved / transferred. | Load from parameter file.

Fiter
off

Scale value unit:

Decimal places:

m v| [o00 v

Upper scale value:
2,00

Upper calration value:
5,00010

Teachdn

Reference
Currentme:

Unper analog value:
10,000000

Transfer Save

o

H v

Offline

Then click the [Teach-In] button under "Lower calibration value” and confirm with "OK".

The lower calibration value appears in the field.

Enter the upper scale value or upper
analog value of the measuring range for
the inductive displacement transducer, for
instance 2.00 mm.

Ml Device settings 9250

Settngs  Digitale 1/0  Properties
Input
Measurementinput:
10V for High Level Input ~

Lower calbration value:
0,00010 v

Teachdn

output
Analog output:
v <
Lower analog value:
o,000000 v

* Not saved / transferred. | Load from parameter file.

Upper scale value:
2,00

Upper calioration value:
500010

Teachdn

Reference:

Current measurement value: ~

Upper analog value:
10,000000

Transfer Save

Hv

Decmal places:

+| mm

v

Cancel

Offine
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Note:

7

9
10

Now move the sliding shaft using a calibrated gage block to s = 2.00 mm to set the

upper scale value.

Then click the [Teach-In] button under
"Upper calibration value” and confirm with
"OK". In our example we have specified
"2" decimal places.

Ml Device settings 9250

Settings  Digitale /0 Properties
Input
Measurement input:
10V for High Level Input
Sensor exctation: Samples per second:
5V v| [1200

Input Calibration
Lower scale value:
0,00 < e
Lower calbration value:
0,00010 Sv

Teachdn

Output
Analog output
v
Lower analog value:
‘0,000000 v

* Not saved / transferred. | Load from parameter ile.

Click "Transfer". This completes the teach-in method.

If you wish, you can also save the sensor parameter data in a file.

Fiter:
off

scale value unit: Decimal places:

Upper scale value:
2,00 < mm
Upper calbration value:
5,00010 v

Teachin

Reference
Curent measurement valve
Upper anlog value:

10,000000 v

Transfer Save

Cancel

| offline:

The option to adjust the scale value and set the number of decimal places is only available for

the bus model.
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7.3.2 Rescaling using the test and calibration certificate

This method involves a two-point calibration in which you enter the necessary data directly in the 9250
instrumentation amplifier. You can obtain all the necessary rescaling data from the test and calibration

certificate for the transmitter or sensor with standard-signal output.
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Prif- und Kalibrierprotokoll
Test- and Calibration Certificate

burster
DC/DC - Wegsensor 150 900 \)
DC/DC Displacement Transducer Ceifesnn
Typ | Type : 8740-5002 =
Serien-Nr. / Serial no. : 415605
Qualitatsprifungen | Quality Inspections
Messweg | Measurement Range Loom :0...2mm
Linearitét (LNEARE REGRESSION) | Linearity (vest fit straigt line) fin  :£2025%V.E./FS
max. Abweichungung von der besten Geraden { Linearity is defined as max. deviation from
in Prozent des Messbereiches. { idoal straight ine as % of FS,
(DIN 32576 T1 und VDWVDE/DGQ 2618 Blatt 26)
Speisespannung / Exitation Voltage Uner 19 .28 Vpe
Ausgangsspannungsbereich / Output voltage range Ua :0..5Vpe
Ausgangssignal bei Nennmessweg / Output signal at measuring range
Den mechanischen Nullpunkt findet man, | The mechanical zera point is found
indem der Signalumformer auf die / by adjusting the transducer to minimum
minimale Restspannung justiert wird. | residual voltage.
Isolationswiderstand 1 Insulation resistance Rs 12 30MQ @ 45 Ve
Validiert nach Prlifanweisung | Validated according to Inspection Instruction : 2130

Die Ruckfihrbarkeit der verwendeten Sekundarnormale auf nationale bzw. internationale Normale, entsprechend
der Normenreihe DIN EN 1SO 9000 ff, ist diber Kalibrier- oder Eichscheine gewahrleistet. Die verwendeten
Normale sind auf Kalibrierlaboratorien riickflihrbar, die nach ISO/IEC 17025 akkreditiert sind.

The traceability of the used secondary standards to the national respectively international standards, according to
DIN EN ISO 9000 ff, is guaranteed by Calibration certificate. The used standards are traceable to calibration
laboratories, which are accredited to ISO/IEC 17025.

Verwendete Normale / Standards employed
Prifmittel-Nr. Typ Hersteller bestétigende Stelle Kalibrierzeichen Kalibrierdatum
Equipment-No. Type ufac Confirming dept. Calibration mark Date of Calibration
773-P5017-14 5017 PREMA DKD-K-02101 6227 16.12.10
795-MF100-01 MFP100.01  Feinmess Suhl D-K-15131-01-00 000253 02.08.11

Das Produkt erfiillt die im Datenblatt angegebenen Spezifikationen.
The device performs the specifications mentioned in the data sheet.

Nach der vorliegenden Erfahrung ist es empfehlenswert, das Produkt im Abstand von etwa24 Monaten neu zu
kalibrieren. / According to our experience it is recommended to recalibrate this product in intervals of 24 months.

Anschlussbelegung: / mode yp / Ci model
Wiring Code: 99004 9941 9900- 9952 91615 9900- 9900-
Signal ! Signal Farbe [ Color V209 V506 V106
+ Speisung f Excifation braun [ brown —_— cD 12 1 20 5 11
1 Masse ! GND weill | white B — ABIF 45 3 3 6/3 9
+ Ausgangssignal / Quiout  grin  / green _ G 6 2 1 2 13
Schirm  Shield blank | nofisolated —— Genauseicsse Qehiussicase 7 3 [ 9

Raumtemperatur / Ambient temperature: 22 °C + 2 K Rel. Feuchte / Relative humidity: 50 % + 20 %

Prufdatum / Test Date :23.11.13 Prifer / Inspector : J. Seidt

Teilegruppe: 8740 Priifvariante: 2130 Protokolinr: 1263 Inforr: 2 Druckdatum: 05.12.13 09:05:56 Anwendersjf

burster prazisionsmeBtechnik gmbh und co kg Talstr. 1-5 D-76593 Gernsbach (Postfach 1432 D-76587 Tel. 46450 Fax
http:iwww.burster.de  hitp:/www.burster.com  e-mail: info@burster.de

Diagram: 40 Test and calibration certificate (sample)

Typ 9250
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1 _—)

Travel
S
[mm]

0

4\

best-fit straight line for
sensor calibration

Diagram: 41

» Valuein [V]

5
Characteristic sensor curve

With two-point calibration, you enter two points in succession. The first point is the zero point under no
load (lower scale value or lower analog value), and the second point is the upper limit (upper scale value

or upper analog value).

. Device settings 9230

Settings

Input
Measurement input:

Sensor exdtation:
5V

Input Calibration
Lower scale value:
0,00
Lower calibration value:
0,00010

Teach-In

Output
Analog output:
oy

Lower analog value:
0,000000

10V for High Level Input

Digitale I/O  Properties

Samples per second:

Filter:

~ off

Scale walue unit: Decdimal places:

v 1200 L mm ~ 0.00
Upper scale value:
> mm 2,00 | mm
Upper calibration value:
sy 5,00010 =y
Teach-In
Reference:
~ Current measurement value
Upper analog value:
<y 10,000000 |y
Transfer Save Cancel

* Mot saved / transferred. | Load from parameter file.

| Offline

*

The adjustment was performed

Diagram: 42

as follows:

Device settings 9250

Output voltage range of 0 ... 10 V = measured displacement 0 ... 2 mm.

This adjustment data must now be transferred to the 9250 instrumentation amplifier; if required it can also

be saved.
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&
{ 1 This is how it works

1 Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

2 Click in the left-hand menu bar on "Import o C
parameters from device (online)". The = SEmEe, i
DigiVision configuration and analysis software
will then import the sensor parameter data held
in the 9250 instrumentation amplifier.

The sensor parameter data can be entered
here.
3 Enter the Lower scale value, the Lower W e X
. . Settngs  Digitale 1/ Propertis
calibration value, the Upper scale value and . _
the Upper calibration value from the test and o gl D [ B -
calibration report for the sensor. v G v
Output.
Analog output:
Transfer Save Cancel
* Not saved / transferred. | Load from parameter file. | offline

Note: The option to adjust the scale value is only available for the bus model.

4 Click "Transfer". This completes the adjustment using the test and calibration
certificate.

5 If you wish, you can also save the sensor parameter data in a file.
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7.4 Adjustment of the counter input

The 9250 instrumentation amplifier optionally includes a 32-bit counter, which can be operated and
configured in three different modes.

7.4.1 Totalizing counter

. Device settings 9230 *
Setlings Digitale [JO  Properties
Input
Measurement input: Filter:
Incremental Impuls Off w
Sensor exdtation: Samples per second: Scale value unit: Decimal places:
TR -
Calibration incremental
Lower scale value: Upper scale value:
0,000 = 100,000 =
Lawer counter state: Upper counter state:
0 | Inkr. 32768 +| Inkr.
Set zero Teach-In end value
Qutput
Analog outputs Reference:
oV Current measurement value ~
Lower analog value: Upper analog value:
0,000000 <y 10,000000 <y
Transfer Cancel
Unchanged. | Mew default parameters, | Offline
Diagram: 43  Device settings for the totalizing counter (Incremental Impuls mode)
‘a - - -
;( This is how it works
1 Start the DigiVision configuration and analysis software and make sure that the 9250

instrumentation amplifier is connected correctly and appears in the device list.

2 Click in the left-hand menu bar on "Import
parameters from device (online)".
The parameter data can be entered here.

=)
Prrepons
=

[

1 ponts) -with 3ot of 1 devces) i the deice .

o

Logged on a5 Mastatlame (Maste)
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3 Set the "Lower counter state" at which the
lower scale value or lower analog output is

output. This is usually 0.

Typ 9250

|l Device settings 9250

Settings Digitale O Properties
Input
Measurement nput:
Incremental Impus v
Sensor excitaton: Semples per second:
offov) v |10 v
Caliraton incremental
Lower scale value
0,000

Lover counter state:
o 2 ke

setzero

Output
Anslog output:
v

Loner analog value:
0,000000 v

Unchanged. | New default parameters.

Fiter:
off ~

Scale value unit: Decimal places:

Upper scale value:
32768 | Inkr,
Teach-In end value
Reference:
Current 't measurement 1t value ~

Upper anlog value:
10,000000 2y

Trandfer Cancel

| offiine

4 Set the "Upper counter state" at which the upper scale value or upper analog output is
output. Alternatively, you can use the teach-in option to obtain this value. Click [Teach-

In end value] if you want to obtain the upper counter state by the teach-in method. The
decimal places have been set to "3" in our example.

Click "Transfer". This completes data entry.

If you wish, you can also save the parameter data in a file.

Note:  The option to adjust the scale value and set the number of decimal places is only available for

the bus model.

7.4.2 360° angle of rotation

' Device settings 9230

Settings Digitale [j0  Properties
Input
Measurement input:
Incremental Angle of Rotation
Sensor excitation:
Off (0 v) ~ 1200

Calibration incremental
Lower scale value:
0,000 =

Cutput
Analog output:
o

Lower analog value:
0,000000 =%

Unchanged. | MNew default parameters,

Samples per second:

Filter:
Off

Scale value unit: Decmal places:

Upper scale value:
100,000 =

Angle mode 0-360%

200 +| Incr. /revolution

Reference:

Current measurement value

Upper analog value:
10,000000 =]

Transfer Cancel

| Offline

Diagram: 44  Device settings for 360° angle of rotation (Incremental Angle of Rotation mode)

66 of 73




Typ 9250

&
{ '& This is how it works

1 Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

2 Click in the left-hand menu bar on "Import
parameters from device (online)".
The parameter data can be entered here.

3 Enter the number of increments per revolution
that your rotary encoder outputs.

Ml Digivision.
Fle Et Merre Specil 2

Sengs [

e o
‘COMS USE Saia Pot (COMS]
P SOM

FE

=)
Pt repors
==

Massnecs

1 ponts) - with 3ot o 1 devices i thedevce

Logged on a5 Masatiame (Maste)

Ml Device settings 3250

Settings  Digitale 1/0  Properties

Tnput
Measurement input:
Incremen el Angle of Rotation
Sensor extation:
off 0¥)

Samples per second:
v| [1200

Analog output:

10V ~

Lower analog value:
,000000 v

Unchanged. | New default parameters.

Fiter:
off

Decimal places:
~] [0.000

Scale value unit:

Upper scale value:
100,000

Angle mode 0-360°

200 2 Inar. /revolution

Reference:

Current measurement value
Upper analog value:
10,000000 v

Transfer

Cancel

| Offiine

4 Set the lower scale value or lower analog value, and the upper scale value or upper
analog value. The decimal places have been set to "3" in our example.

Click "Transfer". This completes data entry.

If you wish, you can also save the parameter data in a file.

Note:
the bus model.

The option to adjust the scale value and set the number of decimal places is only available for
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7.4.3 Rotational speed

Typ 9250

. Device settings 9230

Settings  Digitale IO Properties

Input
Measurement input: Filter:
Incremental Rotation Speed e off w
Sensaor excitation: Samples per second: Scale value unit: Dedmal places:
T : -
Calibration incremental
Lower scale value: Upper scale value:
0,000 = 100,000 =
Gate time: Rotation speed mode
10 ms w 100 *| Iner. frevolution
Rotations: Rotation time unis:
5000 = rpm e
Output
Analog output: Reference:
oV v Current measurement value w
Lower analog value: Upper analog value:
0,000000 = v 10,000000 =y
Transfer Save Cancel
* Mot saved / transferred. | MNew default parameters, | Offline

Diagram: 45 Device settings for rotational speed (Incremental Angle of rotation mode)
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Start the DigiVision configuration and analysis software and make sure that the 9250
instrumentation amplifier is connected correctly and appears in the device list.

Click in the left-hand menu bar on "Import
parameters from device (online)".
The parameter data can be entered here.

Ml Oigiviion

. <
oo COMS USH Saia Port (OS]
SEIG00, a1 sp bt pany

1 port) - with atotl o 1 devicetyin

Logged on = Mastetame (M)
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3 Enter the number of increments per revolution [
that your rotary encoder outputs. S
S;r::ur:;(umﬂwm - S]alm:n\espersewnd‘ = Scale value unit: - Dﬂe:rﬂv: places: -
10ms ~ 100 3 Inar. [ revolution
Output
Analog output:
Transfer Save Cancel
* Not saved / transferred. | New default parameters, | offline
4 Set the lower scale value or lower analog value, and the upper scale value or upper

analog value. The decimal places have been set to "3" in our example.

5 Set the “Gate time” (the time over which counting is performed). A longer gate time
makes sense for slow speeds.

Specify whether the output is in revolutions/min or revolutions/s.
Click "Transfer". This completes data entry.

If you wish, you can also save the parameter data in a file.

Note:  The option to adjust the scale value and set the number of decimal places is only available for

the bus model.
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8 Customer Services for your 9250 instrumentation
amplifier
To complement the 9250 instrumentation amplifier package you have purchased, burster
prazisionsmesstechnik gmbh & co kg offers the following customer services:
e On-site support for preparing the instrument for use

e Product training (in-house training at burster's premises or on-site training at customer's
premises)

e Initial calibration and recalibration, including sensors

To inquire about our customer services for your 9250 instrumentation amplifier, please telephone our
Service department on (+49) 07224-645-53, or email: service@burster.de (Germany only). If you are
outside Germany, you should contact your burster agent (see also www.burster.com).
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9 Technical data

The data sheet for the 9250 instrumentation amplifier contains the detailed technical specification. You
can obtain the latest data sheet and additional information on the 9250 instrumentation amplifier from

https://go0o.gl/MQ27sG or simply use the QR code below:

Diagram: 46 QR code for the 9250 instrumentation amplifier product page

9.1 Electromagnetic compatibility

9.1.1 Interference immunity
Interference immunity in compliance with EN 61326-1:2013

Industrial environment

9.1.2 Interference emission

Interference emission in compliance with EN 61326-1:2013
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10 Accessories available

The data sheet for the 9250 instrumentation amplifier contains details of the accessories available. You
can obtain the latest data sheet and additional information on the 9250 instrumentation amplifier from
https://goo.gl/MQ27sG or simply use the QR code below:

Diagram: 47 QR code for the 9250 instrumentation amplifier product page
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11

Disposal

Battery disposal

In Germany, the end user is legally obliged to return all used
batteries, and it is illegal to dispose of batteries in the household
waste. This law may also affect you as purchaser of the instrument
described here. Please dispose of your used batteries properly and
in accordance with national statutory regulations. Take them to the
relevant collection point either in your organization or to the
collection points provided by your local authority, our company or
any battery retail outlet.

Instrument disposal

If your instrument is no longer usable, please comply with your legal
obligations by disposing of the instrument described here in
accordance with statutory regulations. You will then be helping to
protect the environment!
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