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1 SAFETY INSTRUCTIONS

Intended use

The PMX data acquisition system, subsequently also referred to as the device, is to be
used exclusively for measurement tasks and directly related control tasks within the
operating limits detailed in the specifications. Use for any purpose other than the
above is deemed improper use.

Any person instructed to carry out installation, startup or operation of the device must
have read and understood the operating manual and in particular the technical safety
instructions.

In the interests of safety, the device should only be operated by qualified personnel and
as described in the Operating Manual. During use, compliance with the legal and safety
requirements for the relevant application is also essential. The same applies to the use
of accessories.

The device must not be directly connected to a DC voltage supply system. The supply
voltage may be 10 V ... 30 V (DC).

The device may only be powered by a safety extra low voltage (safety transformer to
DIN VDE 0551 or EN 60742). Only operate built-in devices once they are installed in the
housing provided. Device development is guided by DIN EN 61010 Part 1 (VDE 0411
Part 1).

Before starting up, make sure that you are using a suitable supply voltage, and that the
circuit you are using is sufficiently protected.

Operating conditions
* Protect the device from direct contact with water.
» Do not expose the device to direct sunlight.

» Protect the device from moisture and weather such as rain or snow. The protection
class of the device is IP20 (DIN EN 60529).

e The permissible relative humidity at 31 °C is 95 % (non condensing); linear reduc-
tion up to 50 % at 40 °C.

* ltis safe to operate the PMX system up to a height of 2000 m.

« The design or safety engineering of the device must not be modified without our
express consent. In particular, any repair or soldering work on motherboards

(replacement of components) is prohibited. When exchanging complete modules,
use only genuine parts from HBM.

PMX
SAFETY INSTRUCTIONS 11



The device is supplied ex works with a fixed hardware and software configuration.
Changes can only be made within the range of possibilities described in the
corresponding documentation.

The device is maintenance free.
Please note the following when cleaning the housing:
- Disconnect the device from all current and voltage supplies.

- Clean the housing with a soft, slightly damp (not wet!) cloth. Never use solvent,
as this could damage the label or the housing.

- When cleaning, ensure that no liquid gets into the device or connections.

0ld equipment that can no longer be used must be disposed of separately from
normal household garbage, in accordance with national and local regulations for
environmental protection and material recovery and recycling, see also section 26
on page 441.

Qualified personnel

Qualified persons are individuals entrusted with the installation, fitting, startup and
operation of the product and with the relevant qualifications for their work.

This includes people who meet at least one of the three following criteria:

They have knowledge of the safety equipment and procedures of measurement and
automation systems, and are familiar with them as project personnel.

They are operating personnel of measurement or automation systems and have
been instructed on how to handle the machinery. They are familiar with the opera-
tion of the equipment and technologies described in this document.

As a commissioning or service engineer, they have successfully completed training
on the repair of automation plants. Moreover, they are authorized to start up,
ground and label circuits and equipment in accordance with safety engineering
standards.

Working safely

12

Error messages should only be acknowledged once the cause of the error has been
eradicated and there is no further danger.

Maintenance and repair work on an open device with the power on may only be
performed by trained personnel who are aware of the dangers involved.

Automation equipment and devices must be designed to ensure adequate protec-
tion or locking against inadvertent actuation (e.g. access control, password protec-
tion, etc.).

For devices operating in networks, safety precautions must be taken in terms of
both hardware and software, so that an open circuit or other interruptions to signal
transmission do not result in undefined states or loss of data in the automation
device.

PMX
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» Following work on settings or password-protected activities, make sure that any
controls that may be connected remain in a safe condition until the switching
behavior of the device has been tested.

Additional safety precautions

Additional safety precautions to meet the requirements of the relevant national and
local accident prevention regulations must be implemented in plants where
malfunctions could cause major damage, loss of data or even personal injury.

The performance and scope of supply of the device cover only a small proportion of
test and measuring equipment. Before starting up the device in a plant, first perform a
project planning and risk analysis, taking into account all the safety aspects of
measurement and automation engineering, to minimize residual risk. This particularly
concerns the protection of personnel and equipment. In the event of a fault, appropri-
ate precautions must produce safe operating conditions.

General dangers of failing to follow the safety instructions

This is a state-of-the-art device that is safe to operate. However, there may be residual
risks if the device is installed or operated incorrectly.

“ Important

The safety instructions are also enclosed with the device in paper form
("Documentation and Safety instructions PMX", A03260).

PMX
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2 MARKINGS USED

2.1 Markings used in this document

So that you can start working quickly and safely with your product, the symbols and
markings used in this manual are standardized and are explained below.

NOTICE

This marking draws your attention to a situation in
which failure to comply with safety requirements
can lead to damage to property.

u Important

This marking draws your attention to important in-
formation about the product or about handling the
product.

v

This marking indicates application tips or other
information that is useful to you.

n Information

This marking draws your attention to information
about the product or about handling the product.

List

> This prompts you to take action (a single,
independent action)

1. Carry out this sequence of actions in the given order.

2.

Emphasis Italics are used to emphasize and highlight text and

See ... identify references to sections of the manual,

diagrams, or external documents and files.

Device -> New

Bold text indicates menu items, as well as dialog
and window headings in the program environment.
Arrows between menu items indicate the sequence
in which the menus and sub-menus are called up

Sample rate

Bold text in italics indicates inputs and input fields in
the user interfaces.

14
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2.2 Symbols on the device

Pay attention to the supply voltage

The symbol indicates that the supply voltage must be between
10 and 30 Vpg, and that you should read and follow the

instructions given in this operating manual.

CE mark

With the CE mark, the manufacturer guarantees that the

C € product complies with the requirements of the relevant
EC directives (the Declaration of Conformity can be found on
the HBM website (www.hbm.com) under HBMdoc).

Statutory waste disposal marking

In accordance with national and local environmental protection
and material recovery and recycling regulations, old devices
that can no longer be used must be disposed of separately and
not with normal household garbage. See also section 26, page

— 441.

Marking of pollutant emission limit values (for deliveries to China)
Statutory mark of compliance with emission limits in electronic

‘ 20 " equipment supplied to China.

Identifier when the CODESYS software is installed

CODESYS is a software platform for programmable logic
@ controllers. The license for CODESYS is already implemented
CODESYS in WG001 basic housings.

PMX
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3 USER INFORMATION

“ Important

Obsolete documentation!

If you use an obsolete version of this document, or an obsolete version of any of the
documentation it mentions, this may result in the product being mounted and operated
incorrectly.

P Make sure that all the documents you possess and use are always the current
version. The current documentation version can be found at https://www.hbm.com/
de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

3.1 Using this manual

» Read this operating manual thoroughly and in full before operating the equipment
for the first time.

» The operating manual forms part of the product. Keep it in a safe place so that it is
permanently accessible to all users.

» If you pass the device on to a third party, always pass it on together with the
requisite documentation.

Should you lose this manual, the current version can be found on our website, at
https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-
iot/.

Failure to comply with this manual can result in personal injury or damage to
equipment.

To help you quickly find the information you require, there is a full list of contents right
at the front of this operating manual.

There is also an index at the end of the manual, where you can look for individual
keywords.

PMX
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3.2 About the PMX documentation

The documentation of the PMX data acquisition system comprises:
 this operating manual in PDF format;

» aprinted Quick Start Guide;

« aprinted summary of the safety instructions;

 the specifications (data sheet) in PDF format;

» adescription of the functionalities and operation in the online help of the PMX web
server.

“ Important

These documents can be found on our website, always up-to-date.

You can find additional information at https://www.hbm.com/de/2981/pmx-modular-
measuring-amplifier-system-for-the-iot/ , including:

« device description files for the real-time Ethernet cards (PROFINET® 10,
EtherCAT®Y) or EtherNet/IP™2),

» configuration examples;
* avideo tutorial on PMX.

1) EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

2)  EtherNet/IP™ is a trademark of ODVA Inc. For more information regarding ODVA, visit
http://www.odva.org.

PMX
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4 PMX PRODUCT DESCRIPTION

By buying the PMX data acquisition system, you have chosen a high-quality HBM
measurement system that is compact, powerful and variable. The data rate for all the
measurement and calculation channels is 19,200 or 38,400 measurements per second.
The device thus achieves an overall calculating rate of approximately 400,000 mea-
sured values per second.

A vast number of different measurement, control and automation tasks can be
resolved with this measurement system.

Connection to a PC (HOST)

The PMX data acquisition system is connected to a PC via the standard Ethernet port,
and can be parameterized and operated via the internal web server.

You can connect to an automation system via the digital and analog inputs/outputs, as
well as via the PMX's fieldbus interfaces. This means the PMX can be easily connected
to a programmable logic controller (PLC) or a higher-level automation system.

Internal calculation channels

The PMX has 32 internal calculation channels as standard, which are freely available
for analysis and mathematical calculation of measurement signals. This allows you to
implement automation tasks from peak values to PID control simply and elegantly.

The following types of plug-in card are available:

PX401

e The PX401 measurement card provides four individually configurable current or
voltage inputs with TEDS sensor detection.

« Extreme accuracy is guaranteed, as all the channels have their own A/D converter
with 24-bit resolution. This also allows the acquisition of all the channels to be
totally synchronized.

PX455

e The PX455 measurement card, also featuring four channels with 24-bit resolution
and TEDS sensor recognition, is available for measurement with strain gages.

»  The measurement card is suitable for strain gages in both half bridge and full bridge
circuits, as well as for inductive transducers in half bridge and full bridge circuits,
LVDTs, potentiometric sensors, and Pt100 resistance thermometers.

PMX
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PX460

«  With the PX460 frequency measurement you can operate torque transducers
(torque, rotational speed, angle of rotation), angle/incremental encoders, SSI, PWM
sensors, or perform a frequency measurement up to 2 MHz.

Channels 1 and 3: Frequency measurement (fixed)

Channels 2 and 4: Frequency (digital/inductive), counter, encoder, SSI, PWM

(adjustable)

The following measurement modes are available:

- up to four torque transducers (T10, T12, T40) for torque or rotational speed
measurement (without detection of direction of rotation);

- or two measurement channels for simultaneous measurement of rotational
speed and angle of rotation (with detection of direction of rotation);

- or one measurement channel for simultaneous measurement of rotational speed
and angle of rotation, and detection of direction of rotation and reference pulse;

- or two angle/incremental encoders, SSI, PWM sensors, magnetic transducers or
pulse counters each;

- or four measurement channels for frequency measurement up to 2 MHz including
two shunt calibrations and two 1-wire TEDS (sensor detection).

PX878

» The PX878 input/output card has a total of eight digital inputs, eight digital outputs,
and five analog voltage outputs. The PMX can be controlled by this, as well as
operated with a downstream control (PLC). All real or calculated measurement
signals can be freely assigned to the outputs.

PXO01EC, PX01PN and PX0O1EP

* These interface cards can be optionally configured, and enable operation of the
PMX in an automation system via the PROFINET® [0, EtherCAT®?) or EtherNet/IP™2)
interfaces. Only one variant can be used in each case.

Connection technique
Transducers are connected to the amplifiers via plug terminals.

Plug terminals using push-in technology are available as standard, with a screw-on
system also available as an option. If required, both types can be coded with the
enclosed coding pins to prevent mix-ups.

1) EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

2)  EtherNet/IP™ is a trademark of ODVA Inc. For more information regarding ODVA, visit
http://www.odva.org.
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TEDS (Plug&Measure)

PMX amplifiers support TEDS (Transducer Electronic Data Sheet, IEEE1451.4). The
transducers are automatically detected when connected, and the measurement chan-
nel settings are made automatically. This efficiently minimizes setup times and user
errors.

PMX web server

An easy to operate web server, specifically tailored to the PMX and matched to the
measurement cards, is integrated into the device for configuration, data acquisition
and visualization. This gets you quickly to your measurement result. You can visualize
the data and then view it subsequently.

catman®Easy/AP PC software

Optionally, you can use HBM's catman® software to acquire, process and analyze PMX
measurement data. This allows you to display and analyze very large quantities of
measurement data (chart recorder function), and export it to standard formats.

Software driver

The PMX command set, a .NET APl and a LabVIEW driver are provided for you to create
custom applications. This allows you to implement your own operating concepts and
integrate them into existing software solutions.

With the HBM LabVIEW driver, the PMX can be integrated into National Instruments
software via Virtual Instruments (VI). With the HBM DIAdem driver (version 6 or higher),
the PMX can be integrated into the DIAdem data acquisition software from National
Instruments. LabVIEW and DIAdem are registered trademarks of National Instruments.

Device implementation

The multi-client capability of the PMX makes it possible to access the device
simultaneously and without loss of speed via all the interfaces - including web server,
fieldbus and analog outputs.

Calibration certificates

Documented quality: HBM calibration certificates according to ISO 10012 for the
configured measurement cards and a declaration of compliance with the order 2.1
according to DIN EN 10204 are stored as PDF documents in the PMX's device memory
on shipping. Use the PMX web server to download them from the device. You can also
download the documents from the HBM website at https://www.hbm.com/
de/6871/support-download-calibration-certificates/.

PMX
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5 OVERVIEW, SCOPE OF SUPPLY & ACCESSORIES

5.1 The PMX system
The PMX system is a modular and universally applicable data acquisition system.

Communication card: EtherCAT®, PROFINET® |0 or EtherNet/IP™

No. Designation

Fieldbus status LEDs

Measurement card status LED

RJ45 Ethernet socket to PC/network

USB host

CAN bus (WGXO00T only)

2x RJ45 sockets for synchronization of up to 20 modules

Voltage supply 10 ... 30 V

LED system status

Ground connection

Support rail positioning

SlIZ|S|le|x~Njojoalslwn|—

PX401

Max. 4 measurement cards or input/output cards, e.g.: PX455, PX460, PX878,

PMX
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The PMX comprises:

« Basic device

* Measurement cards

* Input/output cards

¢ Communication cards

The measurement cards, input/output cards and communication cards can be
individually combined and configured according to the measurement task.

Basic device
ETHERNET Connection to an Ethernet network or a PC, 100 MBit/s;
half and full duplex
USB Device backup, data storage and special device functions
CAN Local connection to CAN bus node (WGX001 only)
SYNC Synchronizing up to 20 PMX devices
POWER Voltage supply (10 ... 30 Vpg)

PMX
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Measurement cards

Measurement
card

PX401

Description

Current/voltage
amplifier

Transducers that can be connected

4 current/voltage sources, individually user-
selectable between current and voltage
input, TEDS (1-wire)

PX455

Strain gage amplifier

4 strain gage full or half bridges (CF) The
bridge excitation voltage is 2.5 V;

Inductive full or half bridges,

LVDT, potentiometric sensors, piezoresistive
sensors, Pt100 resistance thermometers,
TEDS (zero-wire)

PX460

Frequency/counter
measuring amplifier

- up to four torque transducers (T10, T12,
T40) for torque or rotational speed
measurement (without detection of
direction of rotation);

- or two measurement channels for
simultaneous measurement of rotational
speed and angle of rotation (with detec-
tion of direction of rotation);

- or one measurement channel for
simultaneous measurement of rotational
speed and angle of rotation, and detection
of direction of rotation and reference
pulse;

- or two angle/incremental encoders, SSI,
PWM sensors, magnetic transducers or
pulse counters each;

- or four measurement channels for
frequency measurement up to 2 MHz
including two shunt calibrations and two
1-wire TEDS (sensor detection).

Input/output cards (1/0)

Basic device,

type

PX878

Interfaces

1/0 card

Transducers that can be connected

8 digital inputs, 8 digital outputs, 5 analog

voltage outputs, all individually configurable

PMX
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Communication cards

Module Interface Description

PX01EC EtherCAT®) module | EtherCAT® slave

PXO01PN PROFINET® |0 module | PROFINET® RT/IRT device

PXOT1EP EtherNet/IP™2) EtherNet/IP™ communication adapter
module

1) EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

2) EtherNet/IP™ is a trademark of ODVA Inc. For more information regarding ODVA, visit
http://www.odva.org.
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Overview of measurement cards; input/output card

Housing

Plug-in card
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Number of channels (total)] -

4

4

4

8/5/8

Sample rate (samples/s)| -

19200

19200

38400

19200

Bandwidth (Hz)| -

3000

2000

6000

3000

SG full bridge

SG half bridge

Inductive full bridge

Inductive half bridge

LVDT

Potentiometric transducer

Resistance thermometer Pt100

Current-fed piezoelectric transducer
(IEPE)

I ] R 5 A

T}
=

Piezoresistive full bridge

Analog input, voltage

Analog input, current

5 analog outputs

8 digital inputs

8 digital outputs

Frequency measurement, pulse counting

Torque/speed

t Ee[n]5]<[ele]

Incremental encoder

:

Angle of rotation with ref. pulse

ﬂ.r SSl encoder

mgj( Inductive rotary encoders

J?’t} PWM

EtherCAT~

pEE°

E]T] ]

Etheri'et/IP

CANopen .

2) In conjunction with 100 ohm completion resistor

1) A smart module (1-EICP-B-2) is required for the connection of IEPE transducers
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5.2 Scope of supply

Description Ordering number

1 PMX basic device, with wall mount kit (1 wall bracket,
4 screws, 4 washers) and support rail mounting material as well
as 2 strips for cable mounting with screws and washers.

With CAN connection and CODESYS-V3 Soft PLC 1-WGXO001
Without CAN connection and without CODESYS 1-WGX002

For each measurement card: one mating plug per channel, all 1-CON-S1008
mating plugs push-in 1-CON-S1012 for

(4 plugs including coding pins supplied with each measurement | PX460
card)

Support rail mounting kit 1-RAILCLIP
(2 kits, packed in film cushion packaging with the mounting
material in an Etimex bag)

(4 fitting screws M5x10, 4 spring washers)

PMX operating manual and data sheet, safety instructions and
Quick Start Guide

With WGX001: Supplied with CODESYS CD (CODESYS V3 soft-
ware, PMX package Quick Start Guide and program examples)

Mating plug M12x1 for CAN interface on WGX001 1-CON-S1002
Mating plug for PMX voltage supply (WGX001/WGX002) 1-CON-S1010

5.3 Accessories

Accessories Ordering
number

Ethernet crossover cable for direct operation of devices on a PC or | 1-KAB239-2
laptop, length 2 m, type CAT5+

AC/DC power supply unit; input: 90 V ... 264 V¢, 1.5 m cable, 1-NTX001
output: 24 Vpc, max. 1.25 A, 2 m cable with ODU plug
Connection clamp ME-SAS MINI - 2200456 from PHOENIX for 1-CON-A1023

strain relief of the transducer cable.

PMX
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Replacement parts Ordering

number
PX01, PMX blank plate, blue, for plug-in card slot 0 1-PX01
PX02, PMX blank plate, gray, for plug-in card slots 1-4 1-PX02
RAILCLIP, PMX support rail mounting kit (x2), incl. screws 1-RAILCLIP

Phoenix plug terminals
Set of plug terminals (push-in) for PMX plug-in cards (4 x 7-pin, | 1-CON-S1008
incl. coding plug and labeling sheets)
Set of screw terminals PMX voltage supply (1 x 2-pin, 1-CON-S1010
incl. coding plug and labeling sheets)
Set of plug terminals (push-in) for PMX plug-in cards (2, 13 and | 1-CON-S1012
2-pin, incl. coding plug and labeling sheets)
Mating plug M12x1 for CAN interface on WGX001 1-CON-S1002

In general, the mating plugs are always included for all plug-in cards (PX401, PX455,
PX460 and PX878).

On ordering a PMX basic device, the scope of supply always includes support rail
mounting material and a wall mount kit.

“ Important

You have the option to retrofit or subsequently remove all measurement cards, I/0
cards and communication cards.

PMX
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5.4

PMX web server and software

A PMX web server, including Help, is integrated into the device. The web server also
has a function which can download new PMX firmware and web server versions to the

PMX.

overview menu).

The web server includes a help for operating and managing the
PMX (click on the Help icon in the top right corner of the
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B caio 7> 0,00 B-cotc5 0,00 B -calc 23— 0,00 Bl <catc 1> — 0,00
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catman®Easy/AP PC software

Optionally, you can use HBM's catman® software to acquire, process and analyze PMX
measurement data. This allows you to display and analyze very large quantities of
measurement data (chart recorder function), and export it to standard formats (see

following illustration).

28
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All real and calculated measurement channels are measured, as are the digital inputs
and outputs. Digital inputs and outputs are represented as binary coded values.

The PMX supports up to three sample rates, which can be set independently of each
other. The sample rates can then be assigned to individual measurement signals.

To start and stop a measurement (triggering), you can use times of day, PMX digital
inputs or outputs, or trigger by way of limit values in catman®.

With catman® the PMX can be parameterized at least partially. This includes:
» setting the sensor type, via the sensor database or using TEDS;
 writing to the TEDS sensors using the TEDS EDITOR integrated into catman®;

« zeroing the measurement signal and setting the filter frequency for each individual
channel.

You can use the catman®Script programming language to program complete
measurement sequences, including automated storage of measured data and
creation of logs.

For more information, see the Online Help in catman®Easy/AP.
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“ Important

The PMX device settings are permanently stored in the PMX's active parameter set
after catman@® is closed. catman® changes the sensor settings (sensor type, scaling,
filter) automatically in the PMX.

Before starting catman®, enable retention of the PMX filter setting in the Prepare new
DAQ project dialog: Do not change current sample rates and filter settings of devices
on device scan

Software driver

The PMX command set, a .NET APl and a LabVIEW driver are provided for you to create
custom applications. This allows you to implement your own operating concepts and
integrate them into existing software solutions.

With the HBM LabVIEW driver, the PMX can be integrated into National Instruments
software via Virtual Instruments (VI). With the HBM DIAdem driver (version 6 or higher),
the PMX can be integrated into the DIAdem data acquisition software from National
Instruments. LabVIEW and DIAdem are registered trademarks of National Instruments.

The following functions are supported by the drivers in PMX:

Function Description

Device scan Scan the Ethernet network
Measurement configuration Set sample rate, filter, zero point
Sensor configuration Set the scaling (2-point) or via TEDS
Analog input for data acquisition Read all measured values and time stamps of
and calculated channels (streaming) | sensors and channels

Status information (diagnosis) Read each channel and device status
Peak values Read or delete peak values

Limit switches Read or set limit value switches

Analog output (direct setting) Read or set analog outputs (10 V)
Analog output (configuration) Set source, scaling

Digital input for data acquisition Read and set digital inputs (High/Low)
Digital input for data acquisition Read and set digital outputs (High/Low)

(direct setting)

CAN data acquisition (via CODESYS/ | Read calculated channels with CAN signals
calculated channels)

Parameter sets Read and select parameter sets

PMX
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ﬂ Information

Driver versions 2.0 or higher are required for firmware version 2.00 or higher.

H w

All commands in the PMX command set can be used as low-level commands

(see chapter 21, "PMX command set”, page 346).

Detailed support and programming examples can be found in the program help of the
individual drivers.

You can download all drivers, and also the catman® software, as a free 30-day trial
version from the HBM website:

https://www.hbm.com/

PMX
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6 PROTECTION / HOUSING / SHIELDING DESIGN

The degree of protection given in the specifications indicates the suitability of the
device for various ambient conditions and also the protection it gives people against
potential risks when they are using it. The letters IP (International Protection) which
are always included in the designation are followed by two digits. These indicate what
degree of protection a housing offers against touch contact and foreign objects (first
digit) and moisture (second digit).

All PMX modules and the basic device have IP20 protection (as per EN 60529).

IP 2 0

Code index Degree of protection Code index Degree of
against contact and foreign protection
objects against water

2 Protection against contact |0 No water
with fingers, protection protection
against foreign objects with
@>12mm

Greenline shielding design

HBM has developed the Greenline shielding design to improve protection against
electromagnetic interference. The layout of the cable shield means that the complete
measuring chain is enclosed by a Faraday cage. With double-shielded sense leads,
connect the shields by laying them together.

Observe the maximum cable lengths, and the completion resistors that may have to be
mounted depending on the amplifier type and cable length.
See section 8.4, "Measurement cards/transducer connection”, page 62.

6.1 Cabinet mounting

Lay the cable shields directly at the control cabinet input on a grounding bar and route
the sense leads as short as possible to the PMX (Fig. 6.1). Also connect the PMX to the
grounding rail via the grounding terminal on the PMX housing (Fig. 6.2), and ground the
control cabinet and grounding rail.

PMX
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Fig. 6.1 Cabinet mounting with grounding rail
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Fig. 6.2  Grounding terminal on PMX housing

PMX
PROTECTION / HOUSING / SHIELDING DESIGN



6.2 Free mounting

Place the cable shields on the shield connection of the PMX terminals. If possible, use
stranded wire and insulate the transition point from the shield to the connecting
strand, such as with heat-shrink tubing (Fig. 6.3). Be sure to keep the sense leads as
short as possible after the shield as far the plug.

~ Wh

bk

SNIF

bl

gn

ay

L Tl

L

Fig. 6.3  Shield connection; right: Shield (yellow cable) on lower terminal

You can also, for example, use the ME-SAS MINI - 2200456 connection clamp from
PHOENIX 1-CON-A1023, which simultaneously provides strain relief for the sensor
cable (Fig. 6.4). Mount the connection clamp by the metal bracket into the lower con-
nection on the plug.

Fig. 6.4  Shield connection clamp; right, with mounted cable

You can also achieve strain relief using the supplied cable fixing plates at the top or
bottom of the PMX (Fig. 6.5).
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Plates for (optional) cable fixing,
mounted either at the top or
bottom (supplied)

Fig. 6.5  Grounding and strain relief for cables
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7 MOUNTING/DISMOUNTING/REPLACING

7.1 Assembly tools and tightening torques

Mounting

Required tool

Tightening
torque

Fastening the rail clip to the support

Hexagon socket wrench

36

rail
af 25 1.0...1.2Nm
M5 hexagon socket screw
Fastening the support rail mounting to
the housigng PP g Hexagon aiofcl;et wrench 3Nm
M5 hexagon socket screw o
Fastening the plug-in card Torx screwdriver
0.5...0.6N
M 2.5 Torx screws TX8 m
Mounting wall bracket Hexagon socket wrench
1.5...2Nm
M4 hexagon socket screw af.3
Fastening the side panels Torx screwdriver
0.8...1Nm
M3 Torx screws TX10
Grounding screw on the PMX Torx screwdriver 15 2N
M4 Torx screws TX20 2
Cable fastening plates Hexagon socket wrench 15 2Nm
M4 hexagon socket screw af.3 o
PMX
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7.2 Support rail mounting

2 {xagon
socket ,:3
screw .

a.f. 3mm 3

Fig. 7.1 Mounting on a support rail

1. Loosen the four rear panel screws (Torx Tx10) (1).

2. Push the side panels forward (2).

3. Screw on the support rail mounting (3) (about 5 Nm). Four positions (A to D) are
optionally possible (two positions for 7.5 mm rail).

4. Screw the side panels (2) back on.

5. Attach the PMX to the support rail (4).

Device damage by dropping the PMX due to difficulty of attaching/detaching the PMX.
HBM recommends using a DIN support rail (DIN EN 60715) with a height of 15 mm.
When using a smaller support rail (7.5 mm high), it should be packed, to make it easy
to attach/detach the PMX.

The 7.5 mm support rail can only be used in the top two positions (A and B).

PMX
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Fastening the support rail mounting (rail clip) to the support rail

Hexagon socket

ﬁ screw a.f. 2.5 mm

On delivery, the self-locking (2.5 mm) hexagon socket screws are unscrewed as far as
the stop.

» Clamp on the support rail mounting (rail clip).
» Hand-tighten the self-locking hexagon socket screw.

Device damage caused by electromagnetic irradiation of external devices. Faulty
measurements due to electromagnetic irradiation from other devices.

To ensure sufficient grounding of the PMX, the support rail must be connected to
functional ground L.

Both the support rail and the PMX must be free of paint and dirt at the mounting loca-
tion.

» Connect the PMX housing to ground via the grounding screw.

PMX
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Dimensions and mounting instructions

200

141%) 133.5%)

NARER

_

—

variable

200
AT

(_[cou®

122 | min. 25***)
E *) Height of support rail 15 mm
**) Height of support rail 7.5 mm
u . ***) Min. dimension: Plug plus sensor cable
|
NOTE:

To ensure sufficient ventilation/cooling, a 2 cm gap must be maintained above and below
neighboring devices. Dimensions in mm.
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7.3 Mounting the wall bracket

Dimensions in mm

225
@- O C D ) O
4.3 o C ) ( )} o
97‘7
0
& 2
o ( D ¢ ) o —
I}- O ( D C ) O T
215

Fig. 7.2 Mounting on a wall

1. Attach the wall bracket to the back of the PMX by the supplied M4 screws (1).

PMX
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Screw

M4
Grounding
Screw screw
M4 (Torx TX20)
Screw
M4
Screw
M4

2. Screw the complete unit to the wall. The hole diameter is 4 mm.

Device damage caused by electromagnetic irradiation of external devices. Faulty
measurements due to electromagnetic irradiation from other devices.
The housing must also be connected to functional ground ; when wall-mounted.

P> Connect the PMX housing to ground via the grounding screw.

PMX
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Dimensions and mounting instructions

215

152

138

200

122

*) Min. dimension: Plug plus sensor cable

NOTE:

To ensure sufficient ventilation/cooling, a 2 cm
gap must be maintained above and below
neighboring devices. Dimensions in mm.

42

PMX
MOUNTING/DISMOUNTING/REPLACING




7.4 Installing cable fastening plates (optional)

Fig. 7.3  PMX with cable holder

To ensure that cables running from and to the PMX are fastened securely and reliably,
an optional plate can be secured to the top and bottom of the PMX mainframe to fas-
ten the cables using two M4 hexagon socket screws for each plate.

Holes in the plate can be used to fasten the cables using cable ties.

122
2328

S

[P (

|
25

[]

250

Dimensions in mm 200
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7.5 Replacing measurement and communication cards

Measurement and communication cards can be retrofitted or removed. Please note the
combination options (see page 49).

After modification, and switching on the supply voltage, the PMX automatically detects
and initializes the hardware configuration. The factory settings are loaded. All
parameters must be re-entered, including for the existing cards.

H w

So back up the parameter sets to your PC to be on the safe side. Use the free Parame-
ter Set Reader for PMX (download from PMX website) to convert the device settings
into a readable TXT file.

Removing/replacing measurement or communication cards incorrectly can damage or
even destroy them.
The cards must only be removed or replaced with the power off.

» Always disconnect the PMX from the power supply before removing a card.
Note that device parameters must be reset when cards are added.

Removal

1. Undo the three M2.5x8 Torx (Tx8) screws (1) of the card/blank plate.
2. Use a screwdriver to lever the card at the lug provided.
3. Carefully take out the board.

PMX
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Installation

1. Carefully insert the board into the PMX slot (ribs prevent tilting).
2. The board centers itself in the VG connector strip at the back.
3. Retighten the three M2.5 screws.

Device damage caused by electromagnetic irradiation of external devices.

Faulty measurements due to electromagnetic irradiation from other devices.

P Close off the open slots with blank plates (accessories).

PMX
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8 PMX ELECTRICAL CONNECTIONS

8.1 Plug connection technology and clamping areas

All PMX plug-in cards (PX401, PX455, PX460, PX878) are supplied as standard with
easy-fit push-in plug terminals. But you can also obtain screw-type terminals from
Phoenix Contact (www.phoenixcontact.com, BK = black variant), e.g.:

e MC 1.5/2-ST-3.5 BK for power supply to PX460;

e MC 1.5/7-ST-3.5 BK for connecting sensors to PX401 and PX455, and for the digital
inputs and outputs on PX878;

¢ MC 1.5/13-ST-3.5 BK for connection to PX460.
Other variants, such as with locking clips, are also available from Phoenix Contact, e.g.

MCVW 1.5/..., MCVR 1.5/..., FK-MCP 1.5/...
Ce

Push-in technology '

—

The clamping area is 0.2 mm2 (AWG24) to 1.5 mm2 (AWG16). If you need to connect
multiple wires to one terminal, adapt the wire cross-sections accordingly. Use 10 mm
wire end ferrules (without plastic collars) to connect the wires to the terminals wher-
ever possible.

The plug terminals are not interchangeable ex factory. Depending on the sensor type,
plug connection errors can damage the plug-in card.
Use the supplied coding pins to prevent interchanging.

The plug terminals can be protected by coding pins against interchanging. To do this,
insert a coding pin fully into one of the slots in the device sockets and snap it off from
the holder - see Fig. 8.1. Use a different slot for each plug terminal and transducer
type. You can also use more than one coding pin for one plug terminal.
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Fig. 8.1  Coding pin 90% inserted

Remove the lug on the corresponding plug terminal connector, using a knife for exam-
ple (Fig. 8.2).

Fig. 8.2  Lug (arrow) on a plug terminal (zoomed view)

Attach the shield of the transducer cable to the ground connection provided on the
PMX's multipoint connector, in accordance with HBM Greenline information
https://www.hbm.com/Greenline.

“ Important

% The ground terminal on the PMX is not a protective ground (connection optional).
The measurement system features automatic current limitation for each device card
and for the PMX basic device.

PMX
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8.2 Overview of PMX functions
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1 Ethernet plug for PC/network connection / ~Measurement cards (PX401, PX455,
PX460) and/or PX878 I/O card or

2 USB host, e.g. for a memory stick blank plate
8 Measurement card status LED
3 CAN for CAN driver, M12, option 9 Communication cards:
(WGX001) PX01EC (EtherCAT®), PX01PN

(PROFINET® |0, PCO1EP EtherNet/IP™)
] o or blank plate
Bridge excitation voltage 10 ... 30 Vpc 10  Support rail positioning

Device status LED 11 Fieldbus LED

4 2 x RJ45 for synchronization
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8.2.1 Combination options for input cards

Slot Slot Slot Slot Slot Number

(1] 1 2 3 4 of plug-
ins
Fieldbus or blank X - - - - 0-1

plate

PX401 - X X X X 0-4
PX455 - X X X X 0-4
PX460 - X X X X 0-4
PX878 - X X - - 0-2

8.2.2 Meanings of the basic device connector sockets

ETHERNET USB POWER

e

10...80V ==

ETHERNET PC or network connection.
Cable: Ethernet cable Cat 5, SFTP

USB port version 2.0 e.g. for mass storage device, scanner,
USB flash drive

Cable: standard USB cable
N SYNG our Synchronizing multiple (maximum 20) PMX devices via two

RJ45 sockets, see section 8.1,
"Plug connection technology and clamping areas”, page 46.
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POWER Supplying voltage to the PMX by connecting a separate DC
voltage supply.

(view of device front)

PMX basic device Cable

1 Plug

CAN connection (for type WGX001 only)

Pin  Signal Description

SHLD | CAN shield
Not connected
GND | Ground
CAN_H | CAN_H data cable (high)
CAN_L | CAN_L data cable (low)

galbhlw|IN—

8.2.3 LEDs for system monitoring (device LED)

Basic device (WGX001/002)

ETHERNET UsB CAN LY SYNG  our

PMX
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ETHERNET LED (1, 2)

LED LED Status Meaning
. ) .
Ethernet Link (1) Green Steady Connection present
Ethernet RX / TX (2) ng Flashing Data are being transmitted
SYNC IN/ OUT (3, 4 and 5, 6)
LED LED Status Meaning
)
IN (3) Green Oon Slave
c
IN (4 0 E
“) Yellow : fror
IN (3+4) d off Master
]
T
OUT (5) Green on Always on
O Error (always identical to the
OUT (6) vell On right-hand LED of the
ellow IN socket)
SYS LED (7)
LED Status Meaning
n oltage supply available
0] Vol I ilabl
Green off Voltage supply missing
O on Device is booting
Yellow Flashing Factory settings not OK
o Flashing Serious internal error
Red On Firmware updates

PMX
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8.2.4 Fieldbus LEDs
PX01EC52
)
[ J N
mEM] I |
; Oie
: D i 0 T
T " U
HilE T H
i D H El

[

ERR O O BUN

I©)
B
&
EBR O O RUN
P
EtherCAT®
LED LED Status Meaning
o
ERR Red Off No error
® Flashin Configuration error
Red 9 9
o Single flash Synchronization error
Red 9 y
e Double flash Application ti
Red ouble flas pplication timeout error
o On PDI timeout error
Red
LED LED Status Meaning
RUN G o Off INIT status
reen
) .
Green Flashing PRE OPERATIONAL status
PMX
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LED LED Status Meaning
ey | Single flash SAFE OPERATIONAL status
e on OPERATIONAL
Green
LED LED S ENS Meaning
- Steady Connection established
1 Flashing Send / Receive
Green .
off No connection
2 - - No function
PXO01EP
HEM e 2
E B/ T
Ollr
§ DD P2
alls
1l
mw O O M Pﬂ [g
© il —— 1
L [P
s O O ms
PMX
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EtherNet/IP™

LED LED Status Meaning
Connected: If the device has at least
LV @ on one active connection (even to a mes-
Green sage router), the network status indica-
tor is lit steadily green.
No connections: If the device does not
() Flashin have any active connections, but has
Green 9 received an IP address, the network
status indicator flashes green.
Duplicate IP+: If the device determines
o on that the IP address has already been
Red used, the network status indicator is lit
steadily red.
Connection timeout: If one or more of
the connections to this device is/are
® timed-out, the network status indicator
Red Flashing flashes red. This status is only
€ terminated when all timed-out
connections have been restored, or
when the device is reset.
Self-test: While the device is performing
e O .
Red Green Flashing the self-test, the network status
indicator flashes green/red.
Not switched on, no IP address: If the
) Off device does not have an IP address (or
is not switched on), the network status
indicator is unlit.
LED LED Status Meaning
Device ready for operation: When the
MS @ on device is operational and working
Green correctly, the network status indicator is
lit steadily green.
P Standby: If the device has not been
G Flashing configured, the module status indicator
reen
flashes green.
Serious error: If the device detects an
(] . - .
Red Flashing |rreparat?le serious error, the_module
status indicator is lit steadily red.
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LED LED Status Meaning
Simple error+: If the device detects a
® reparable simple error, the module status
Red Flashing indicator flashes red.
NOTE: A misconfiguration, for example, is
classified as a simple error.
® o Self-test: While the device is performing
Flashing the self-test, the module status indicator
RedGreen flashes green/red.
Not switched on: If the device is not
- off switched on, the module status indicator
is unlit.
LED LED Status Meaning
)
1 On Connected to Ethernet
Green
- Off The device has no connection to Ethernet
_ . The device is sending/receiving Ethernet
2 Yellow Flashing frames

PMX
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PX01PN

)
[ o
FBM
ol s T 2
L Nalc) i 2
[% % Port 2 R
BE O O BF D\
i© ]
il 1
P E
Port 1 B ’/T/
&
BF O O SF
PROFINET® IO
LED LED S ES Meaning
o On System error, incorrect configuration
SF Flashing Flashing for device detection is controlled
Red by the 10 controller
® On No connection or no configuration
BF Flashing Bus error, incorrect configuration, not all
Red I0 devices are connected
LED LED Status Meaning
- Steady Connection established
1 Flashing Send / Receive
Green i
off No connection
2 - - No function
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8.2.5 Measurement card LEDs

PX401, channel status

SUB
Status LED STATUS GHANNEL
1
LED Status Meaning
® On No errors
Green
O Flashing Firmware updates
Yellow
R:d On Parameter not OK, overloaded

Measuring range monitoring

By default, all inputs are checked for out-of-range (before a possibly set filter). The
allowed measuring ranges are dictated by the specified sensor type. If the range is
exceeded, the measured value becomes invalid.

Sensor type Allowed measuring range

10V +11.0V

+20 mA +21.0 mA

4 ..20mA 3.9..21.0mA
PMX
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PX455, channel status

SUB
Status LED STATUS CHANNEL
{ 1
"
2
>
1
4
L
LED Status Meaning
® On No errors
Green
o On No transducer connected or wire break
(calibration in progress)
Yellow . .
Flashing Firmware updates
R:d On Parameter not OK, transducer error, overloaded

Measuring range monitoring

By default, all inputs are checked for out-of-range (before a possibly set filter). The
allowed measuring ranges are dictated by the specified sensor type. If the range is
exceeded, the measured value becomes invalid.

Sensor type Allowed measuring range

Full bridge 1000 mV/V +1100 mV/V
Half bridge 1000 mV/V +550 mV/V
Full and half bridge 100 mV/V #1170 mvV/V
Full and half bridge 4 mV/V +4.5 mV/V
Potentiometer +550 mV/V
LVDT 1550 mV/V
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PX460, channel status

SUB
Status LED STATUS CHANNEL
),
b Il
8 l
Lo lle,
L6 1
L ll®
+ 00O
s OO
8V ouT H
1| OHID
¢+ oo
r- IO
mi—ﬂ
- O
LED Status Meaning
G:en On No errors
On No transducer connected or wire break
@) (calibration in progress)
Yellow Flashing Firmware updates
jo On Parameter not OK, transducer error, overloaded

Measuring range monitoring

By default, all inputs are checked for out-of-range (before a possibly set filter). The
allowed measuring ranges are dictated by the specified sensor type. If the range is
exceeded, the measured value becomes invalid.

PMX
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Sensor type Allowed measuring range

Frequency +2.05 MHz
Counter +8388607
SSI -1073741824 .. +1073741823
PWM 0..100.0
PX878
One status LED per channel
2 B
N
0 ® oy
v 4 L
T s 0
1 G
4
LED Status Meaning
Digital
[ ] On Digital output: High
Green Off Digital output: Low
[ ] On Digital input: High
Green Off Digital input: Low
Analog
] On Analog output configured
Green off Analog output is not configured
o o Analog output overloaded,
n . L
Red signal invalid
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8.3 Supply voltage

Device damage caused by too high voltages.
If you are using power supply 1-NTX001 listed in the accessories, note its included
safety instructions.

With a separate DC voltage power supply (10 to 30 Vpc, nom. 24 V, power output at
least 20 W), the PMX device is supplied with voltage via the POWER socket (1) (see
chapter 11, "Start-up*, page 135).

ETHERNET use GAN i SYNG  out

Power consumption [W
Measurement card P wi

with 24 V supply voltage
Basic device 3

PX401 0.75
PX455 1.6

PX460

PX878

PXOTEC (EtherCAT®)

PX01PN (PROFINET® |0) 2.4
PXO1EP (EtherNet/IP™) 2.3

PMX
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8.4 Measurement cards/transducer connection

See also section 8.1, page 46, for information on the (optional) coding of the plug
terminals, and chapter 6, page 32, on the shielding design.

8.4.1 PX455

Four individually configurable strain gage full or half bridges (4.8 kHz CF). Inductive
full or half bridges, LVDT, potentiometric sensors, piezoresistive sensors, 4 TEDS
(zero-wire), sensor detection

. |
P sUB &) I8
< STATUS CHANNEL —

’ ﬂ >
o | (7T
E TEDS,

@ Zero-wire TEDS

see section 8.7.3

The bridge excitation voltage is 2.5 V. By default, all inputs are checked for out-of-
range (before a possibly set filter). The allowed measuring ranges are dictated by the
specified sensor type. If the range is exceeded, the measured value becomes invalid.
Click on the icon to turn measuring range monitoring off and on. When monitoring is
off, the measured value is displayed, and remains valid but is limited by the maximum
possible span.

Sensor type Allowed measuring range

Full bridge 1000 mV/V +1100 mV/V
Half bridge 1000 mV/V +550 mV/V
Full and half bridge 100 mV/V 110 mV/V
Full and half bridge 4 mV/V 4.5 mV/V

PMX
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Sensor type Allowed measuring range

Potentiometer +550 mV/V
LVDT +550 mV/V

8.4.2  Strain gage and inductive full bridges (6-wire circuit)

“ Important

For connection cable lengths > 50 m, you must connect the sense leads to the PMX via
one resistor each. This must have half the value of the bridge resistance (Rg/2), and be
mounted at the sensor (e.g. at the end of a cable permanently connected to the sensor
in the plug).

. N ~ bl
(3 Bridge excitation voltage +
Rp/2 gn
(3 | Senselead+ T )
-+ 2 Bridge excitation voltage — bk
Rg/2 ay
(2" | Senselead — i 16 4
-1 Measurement signal + wh
—(4 | Measurement signal — rd 3
L | cable shield T
Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; rd= red; gn= green; gy= gray

Fig. 8.3  PX455 pin assignment in 6-wire circuit
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8.4.3  Strain gage and inductive half bridges (6-wire circuit)

n Important

For connection cable lengths > 50 m, you must connect the sense leads to the PMX via
one resistor each. This must have half the value of the bridge resistance (Rg/2), and be
mounted at the sensor (e.g. at the end of a cable permanently connected to the sensor
in the plug).

. o ~. bl
(3 Bridge excitation voltage + b
Re/2 gn
(3" | Senselead+ 9
=(2 | Bridge excitation voltage — bk
Rg/2
(2 | senselead - P 1
. wh
=1 Measurement signal +
—( 4 3
L | cable shield T
Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; gn= green; gy= gray

Fig. 8.4  PX455 pin assignment in 6-wire circuit

8.4.4  Strain gage and inductive full bridges in 6-wire circuit with zero-wire TEDS

“ Important

For connection cable lengths > 50 m, you must connect the sense leads to the PMX via
one resistor each. The resistor must have half the value of the bridge resistance minus
100 Q (Rg/2 - 100). At resistances greater than 300 Q in a sensor cable, the TEDS mod-
ule can no longer be read. The resistor must be mounted in the extension connector
plug near the sensor, not between the sensor and the TEDS, and not on the PX455.

See also section 8.7.2, "Starting up the TEDS module”, page 125.
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—(3 | Bridge excitation voltage + — Zero-Wire TEDS
< 9 g version for D-Sub plug
(3" | Senselead+ AMP TD
9y 2
2' 2'
-2 Bridge excitation voltage 2 2 bk
—+(2' | Senselead — § | 4
l_
-1 Measurement signal + L {3 3 gn
. 3 30 3
—+(4 | Measurement signal — 3
wh
L | cableshied — 7
rd

The solder terminals on the TEDS module are marked AMP (Amplifier) and TD (Transducer) together
with the numbers. On the TD side, you have to connect contact 2 with 2’ and 3 with 3' (short circuit or
feedback bridges), otherwise the measured value is always invalid.

Transduc_er connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; rd= red; gn= green; gy= gray

Fig. 8.5  PX455 pin assignment in 6-wire circuit with zero-wire TEDS (D-Sub plug)

(3 Bridge excitation voltage + A Zero-Wire TEDS

43| Senselead+ version for D-Sub-HD plug
1

-2 Bridge excitation voltage

(2" | Senselead — I == .

=1 Measurement signal +

(4 Measurement signal — :I
]

| cable shield S —

The solder terminals on this TEDS module are not labeled. You must connect the sensor leads on the
side with the four contact surfaces (in the picture on the top of the module). The contacts represented
with dashed lines are on the bottom of the TEDS module. Connect the + and - sense leads there.

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; rd= red; gn= green; gy= gray

Fig. 8.6  PX455 pin assignment in 6-wire circuit with zero-wire TEDS (D-Sub-HD
plug)
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8.4.5 Strain gage and inductive half bridges in 6-wire circuit with zero-wire TEDS

n Important

For connection cable lengths > 50 m, you must connect the sense leads to the PMX via
one resistor each. The resistor must have half the value of the bridge resistance minus
100 Q (Rg/2 - 100). At resistances greater than 300 Q in a sensor cable, the TEDS mod-
ule can no longer be read. The resistor must be mounted in the extension connector
plug near the sensor, not between the sensor and the TEDS, and not on the PX455.

See also section 8.7.2 "Starting up the TEDS module”, page 125.

Zero-Wire TEDS

(3 | Bridge excitation voltage + - version for D-Sub plug
(3" | Senselead + AMP TD 2
2' 2'
-2 Bridge excitation voltage 2 2
(2" | Senselead — § 16
=
=1 Measurement signal + L3 3 gn
uTe 3 3l 3
R wh
L| cableshield — T

The solder terminals on the TEDS module are marked AMP (Amplifier) and TD (Transducer) together
with the numbers.

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; gn= green; gy= gray

Fig. 8.7  PX455 pin assignment in 6-wire circuit with zero-wire TEDS (D-Sub plug)
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Zero-Wire TEDS
version for D-Sub-HD plug

(3 Bridge excitation voltage +

(3| Senselead+

(2 | Bridge excitation voltage

(2" | Senselead —

(1 Measurement signal +

(4
_L| cable shield R |

FITET]

The solder terminals on this TEDS module are not labeled. You must connect the sensor leads on the
side with the four contact surfaces (in the picture on the top of the module). The contacts represented
with dashed lines are on the bottom of the TEDS module. Connect the + and - sense leads there.

Transducgr connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; gn= green; gy= gray

Fig. 8.8  PX455 pin assignment in 6-wire circuit with zero-wire TEDS (D-Sub-HD
plug)
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8.4.6  Strain gage and inductive full bridges (4-wire circuit)

n Important

For connection cable lengths > 15 m, you must solder a resistor in place of the feed-
back bridges. This must have half the value of the bridge resistance (Rg/2), and must
be mounted at the transition from 4-wire to 6-wire circuit (e.g. in the connector plug of
the 6-wire cable). You must execute the extension in a 6-wire circuit; a 4-wire circuit is
not permissible.

(3 Bridge excitation voltage + paN:l
Rg/2

(3" | Senselead + T 9
-2 Bridge excitation voltage ® bk
—(2' | Senselead — j 16 4
=1 Measurement signal + wh

. d -
(4 | Measurement signal — r 3

.

Feedback bridges for 4-wire circuit

L | cable shield

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue; rd= red

Fig. 8.9  PX455 pin assignment in 4-wire circuit
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8.4.7 Strain gage and inductive half bridges (4-wire circuit)

“ Important

For connection cable lengths > 15 m, you must solder a resistor into each of the feed-
back bridges. This must have half the value of the bridge resistance (Rg/2), and must
be mounted at the transition from 4-wire to 6-wire circuit (e.qg. in the connector plug of
the 6-wire cable). You must execute the extension in a 6-wire circuit; a 4-wire circuit is
not permissible.

(3 Bridge excitation voltage + AN
Rp/2
(3 | Senselead + 9
(2 Bridge excitation voltage ® bk
RB/ZJ
—-(2' | Senselead - ——— " 16
=1 Measurement signal + wh
(4 3
—L | cable shield i T
Feedback bridges for 4-wire circuit
Transducer connection Cable color codes for HBM transducer cables:

plug terminal wh= white; bk= black; bl= blue

Fig. 8.10 PX455 pin assignment in 4-wire circuit
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8.4.8 Strain gage and inductive full bridges (4-wire circuit) with zero-wire TEDS

n Important

For connection cable lengths > 15 m, you must solder one resistor each into the sense
leads on the PMX. The resistor must have half the value of the bridge resistance minus
100 Q (Rg/2 - 100). At resistances greater than 300 Q in a sensor cable, the TEDS mod-
ule can no longer be read. The resistor must be mounted in the extension connector
plug near the sensor, not between the sensor and the TEDS, and not on the PX455.

See also section 8.7.2 "Starting up the TEDS module”, page 125.

. - —~ Zero-Wire TEDS
(3 Bridge excitation voltage + version for D-Sub plug
—(3' | Senselead+ AMP  TD

2

bk

_ o 2 7
(2 | Bridge excitation voltage 2 2

%3
(2" | Senselead — Q 1 4
'_
(1 Measurement signal + 3 )
7Z 3 [3 bl
(4 Measurement signal —

wh
| cableshield — T
rd

Feedback bridges for 4-wire circuit

The solder terminals on the TEDS module are marked AMP (Amplifier) and TD (Transducer) together
with the numbers.

Transducer connection Cable color codes for HBM transducer cables:

plug terminal wh= white; rd= red; bk= black; bl= blue

Fig. 8.11 PX455 pin assignment in 4-wire circuit with zero-wire TEDS (D-Sub plug)
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Bridge excitation voltage + —— Zero-Wire TEDS
(3 g g version for D-Sub-HD plug

-+ 3| Senselead+ bk

2

(2 Bridge excitation voltage —

(2 Sense lead —

(1 Measurement signal +

@ Measurement signal —

L Cable shield 1

Feedback bridges for 4-wire circuit

The solder terminals on this TEDS module are not labeled. You must connect the sensor leads on the
side with the four contact surfaces (in the picture on the top of the module). The contacts represented
with dashed lines are on the bottom of the TEDS module. Connect the + and - sense leads there.

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; rd= red; bk= black; bl= blue

Fig. 8.12 PX455 pin assignment in 4-wire circuit with zero-wire TEDS (D-Sub-HD
plug)
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8.4.9  Strain gage and inductive half bridges (4-wire circuit) with zero-wire TEDS

n Important

For connection cable lengths > 15 m, you must solder one resistor each into the sense
leads on the PMX. The resistor must have half the value of the bridge resistance minus
100 Q (Rg/2 - 100). At resistances greater than 300 Q in a sensor cable, the TEDS mod-
ule can no longer be read. The resistor must be mounted in the extension connector
plug near the sensor, not between the sensor and the TEDS, and not on the PX455.

See also section 8.7.2 "Starting up the TEDS module”, page 125.

(3 | Bridge excitation voltage + Zero-Wire TEDS
version for D-Sub plug
(3" | Senselead + AMP TD 2
. o 2' C '| bk
—+(2 | Bridge excitation voltage 2 2
(2" | Senselead — § 16
'—
—(1 | Measurement signal + -y C o,
3 3 ®
-4 3
. wh
L | cableshield ——7

Feedback bridges for 4-wire circuit
The solder terminals on the TEDS module are marked AMP (Amplifier) and TD (Transducer) together
with the numbers.

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue

Fig. 8.13 PX455 pin assignment in 4-wire circuit with zero-wire TEDS (D-Sub plug)
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(3 Bridge excitation voltage + ( Zero-Wire TEDS
version for D-Sub-HD plug
(8" | Senselead + bk
1
- 2 Brid itati It -
{ ridge excitation voltage i
=(2' | Senselead — ! = .
16
=(1 | Measurement signal + : B o L
I
_.( 4 D >
—
| cable shield ——T !
— wh

/

Feedback bridges for 4-wire circuit

The solder terminals on this TEDS module are not labeled. You must connect the sensor leads on the
side with the four contact surfaces (in the picture on the top of the module). The contacts represented
with dashed lines are on the bottom of the TEDS module. Connect the + and - sense leads there.

Transducer connection Cable color codes for HBM transducer cables:
plug terminal wh= white; bk= black; bl= blue

Fig. 8.14 PX455 pin assignment in 4-wire circuit with zero-wire TEDS (D-Sub-HD
plug)

8.4.10 Intrinsically safe measuring circuits - operation with Zener barriers

To operate transducers (load cells, force transducers etc) in potentially explosive
hazardous areas, intrinsically safe measurement circuits (Ex Il (1) GD, [Ex ia]lIC) must
be set up on the PX455 by connecting safety barriers (Zener barriers) of type SDO1A.
The safety barriers must also be mounted on the support rail like the PMX. An ATEX
test certificate must be obtained for the transducers used. You can use transducers
with a bridge resistance of 350 ohms. Only one transducer per PX455 measurement
channel may be operated. Parallel connection is not possible. A TEDS module can also
not be used.

Use the cable KAB7.5/00-2/2/2 from HBM, LF-ZYAECVY 3x2x0.14 mm?2, ordering
number 1-CABE2/20 or 1-CABE2/100, or cables from Lappgroup (http://www.lapp-
group.com): Li2YCYPMF 3x2x0.5 mm2.
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4 | Measurement signal -

1 Measurement signal +

2' | Sense lead -
2 | Bridge excitation voltage —
3' | Senselead +
3 Bridge excitation voltage +

L | cable shields

Safe | Explosive
area area
5 a9
Z961H! | wh
8 1
2
gl ||
8 1
3
5 4 9
Z961H | gn
8 1 ]

Cable color codes for HBM transducer cables:
wh= white; rd= red; bk= black; bl= blue; gn= green; gy= gray

Potential equalization

Fig. 8.15 PMX455 pin assignment with SDO1A safety barriers

The PX455 offers four measurement channels with 4.8 kHz carrier frequency. Use the
internal calculation channels of the PMX to add or subtract measurement signals or to

calculate the arithmetic mean for example.

“ Important

In addition to the SDO1A, the negative operating voltage of the PMX must also be

grounded!

Cable lengths up to a maximum of 100 meters are allowed. A TEDS module cannot be

used.

The accuracy class of the PX455 when operating with SDOTA is 0.5%.
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8.4.11 LVDT transducer

LVDT transducer

(3 Bridge excitation voltage +

N

(3" | Senselead +

(2 | Bridge excitation voltage

(2" | Senselead —

|
~

Measurement signal +

= Measurement signal —

1| Ccableshield —— T

Fig. 8.16  Pin assignment for PX455 LVDT transducer

8.4.12 LVDT transducer with zero-wire TEDS

Zero-Wire TEDS

—( 3 | Bridge excitation voltage + {— version for D-Sub plug

(3" | Senselead + AMP TD

—(2 | Bridge excitation voltage % % ,
1) :

(2" | Senselead — @ []

=(1 | Measurement signal + Y 3

—( 4 | Measurement signal — 3 3 q_

_L| cable shield T

Fig. 8.17 PX455 pin assignment, LVDT transducers with zero-wire TEDS (D-Sub
plug)
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(3 Bridge excitation voltage +

(3| Senselead+

{2 Bridge excitation voltage

Zero-Wire TEDS
version for D-Sub-HD plug

(2 | Senselead —

{1 Measurement signal +

(4 Measurement signal —

| cableshield —— T

T

MEnEngs

FITEY]

Fig. 8.18 PX455 pin assignment, LVDT transducers with zero-wire TEDS (D-Sub-HD

plug)

8.4.13 Potentiometric transducer

"?" Potentiometric transducer

(3 Bridge excitation voltage + +—

(3" | Senselead +

(2 Bridge excitation voltage

(2" | Senselead —

(1 | Measurement signal +

( 4
| cableshied T

Fig. 8.19 PX455 pin assignment for potentiometric transducers
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“ Important

Transducer connection in 4/3-wire circuit:

When connecting a transducer in a 4/3-wire circuit, you must connect the sense leads
with the corresponding bridge excitation circuit (pin 2' to pin 2 and pin 3' to pin 3) by
means of wire bridges, otherwise a sensor error will be signaled.

When connecting in a 4-wire circuit, the TEDS functionality is not available.

8.4.14 Potentiometric transducer with zero-wire TEDS

. . —~ Zero-Wire TEDS
—( 3 | Bridge excitation voltage + version for D-Sub plug
(3" | Senselead+ AMP  TD
_ o Y Y
(2 Bridge excitation voltage 2 2
2
n
=(2' | Senselead — Q
a s
=1 Measurement signal + L g 3

e 3 30—+
| cableshied —— T

Fig. 8.20 PX455 pin assignment for potentiometric transducers with zero-wire TEDS
(D-Sub plug)

(3 Bridge excitation voltage + Zero-Wire TEDS

7 version for D-Sub-HD plug
(3 | Senselead+ ion for D-Sub-HD pl
- 2 Brid itati It
C ridge excitation voltage - )
(2" | Senselead — ' = . =
L —4
(1 Measurement signal + = E__l 1
e — 3 I3
[/
_L| cable shield S | —

Fig. 8.21 PX455 pin assignment for potentiometric transducers with zero-wire TEDS
(D-Sub-HD plug)
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8.4.15 PX455 with Pt100 temperature measurement

With the PX455 measurement card, temperatures can be measured with an uncertainty
of +/-1°C without an external preamplifier. To do this, you must add a 100 ohm
precision resistor (R_compl) with a maximum tolerance of 0.1% to a Pt100 resistor to
make a half bridge circuit, and connect it directly to the terminals of the PX455. The
PMX calculation channel "Pt100 on PX455" then converts the measured bridge
unbalance to degrees Celsius and performs a corrective calculation according to the
sensor cable being used (R_wire).

“ Important

Ensure good heat dissipation so as to keep the measurement error caused by the self
heating of the Pt100 as low as possible! This can be done, for example, by mounting it
on a metallic body.

. Eﬂ Resistance thermometer
L_max = 100m i PX455 connec-
R_wire (parasitér) tion clamp
[y O Measurement ... 1 >+
RTD| |Pt100 signal +
y Bridge excitation 2 51
100Q voltage -
0.1% T
TK25 Bridge excitation
R_compl Y voltage + T 3 o
-0 Sense lead + 3' L
Cable shield L5l
z Q Senselead- 2" >+
N\
Fig. 8.22 PX455 with Pt100 element for temperature measurement
PMX
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8.4.16 PX401

Four individually configurable current or voltage inputs with 4 TEDS (1-wire) sensor

detection.
- 2]
\ STATUS CHANNEL

»off=]) 9

Loe
{k

[

TEDS TEDS
0 & S
U 1-wire TEDS
T = see section 8.7.3
L

You can also use IEPE sensors in conjunction with the 1-EICP-B-2 smart module.

By default, all inputs are checked for out-of-range (before a possibly set filter). The
allowed measuring ranges are dictated by the specified sensor type. If the range is
exceeded, the measured value becomes invalid. Click on the icon to turn measuring
range monitoring off and on. When monitoring is off, the measured value is displayed,
and remains valid but is limited by the maximum possible span.

Sensor type Allowed measuring range ‘
10V +11.0V
+20 mA +21.0 mA
4..20mA 39..21.0mA
PMX
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8.4.17 Voltage source * 10V

|

U - +U
¢ N
1-wire TEDS 1 )
(optional) view 8 - > TEDS
from below
Excitation I D T OAJJT+_
<‘;| for external o
transducers ; T =
Cable shield

.

Fig. 8.23 Pin assignment PX401: Voltage source +10 V

8.4.18 Current source * 20 mA
0
I
NS
1
2

1-wire TEDS
(optional) view = e B >~ TEDS
from below
L = | - ouT +
Excitation for 4l ouT -
<;:| external
transducers o+

Cable shield

Fig. 8.24  Pin assignment PX401: Current source +20 mA (4-wire circuit)

PMX
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8.4.19 Current drain £ 20 mA

L

> +1
|
1 L

1-wire TEDS o) T

(optional) view g 2 >+ TEDS

from below

,,,,,,,,,,,,,,,,,,,,,,, Sensor supply
T %'1,11';'+ comes from the
PX401

L

Sensor supply and measure- Cable shield

ment signal are sent through a |

connection cable

Fig. 8.25 Pin assignment PX401: Current drain +20 mA (2-wire circuit)

Current-fed IEPE or IPC piezoelectric transducers are supplied with constant current,
e.g. 4 mA, and provide a voltage signal that you can operate with the PX401 via an
external module.

PMX
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8.4.20 IEPE transducer with external amplifier

PX401

PIN: )
2 +) Signal + wh 1 5L
. Signal - n
61 g 25 STATUS
D BNC
L
IEPE 3 | Cable shield T 7 >
rd
24V . 5 -
k
OV b R 6 P
Smart module
(1-EICP-B-2) 2 >+
1 L 4 >
2 Data 0) ®)
3 Notin use 1 2 3

1-wire TEDS (optional)
view from below

Fig. 8.26 PX401 pin assignment, IEPE transducers

8.4.21 PX401 with charge amplifier

Piezoelectric sensors can be operated with the PX401 via external CMA or CMD charge
amplifiers. The charge amplifiers convert the sensor signal into a +10 V voltage signal.
The Reset/Operate charge amplifier signal can be implemented in the PMX from an
external controller or via a PX878 digital output.

n Important

Due to the inrush current of the CMD charge ampilifier, the bridge excitation of the CMD
must be separate and not via the PX401 measurement card.

PMX
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Piezoelectric sensor with external charge amplifier

PX401
1
PIN: ) \
5| (+) Signal + qy 4 5o
6|0 Signal - pk 25| STATUS
D Charge cable 4 TEDS ye 45
Piezoelectric sensor 3 Cable shield & | 7 >
8|24V | R AN
1|0V ‘.- Wh e |6 3L
CMA 5 PX401
charge amplifier §
x
©
c
2
7]
é PX878 Terminal 2
@ (digital input/
? | output)
© \
(0]
= gn 1>

Fig. 8.27 PX401 pin assignment with external charge amplifier

External transducers are supplied with power via the PX401 measurement card (OUT +
and OUT -). The supply voltage corresponds to the device supply voltage.

The maximum current is 400 mA per measurement card, and is divided among the
transducers being used.

PMX
PMX ELECTRICAL CONNECTIONS 83



8.4.22 PX401 electrical isolation

n Important

The individual measurement channels on the PX401 measurement card are not
electrically isolated from each other. The PX401 measurement card has a common
electrical isolation from the basic device.

<//
10...80V — ® ®

WGX basic device

PX401 housing

i .-‘;-p:‘s
_ig
e 1 + 3 =Fe
8 @)
lD@@@@@@i
& )

Channel 4

Electrical isolation

Fig. 8.28 PX401 electrical isolation
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84 PMX ELECTRICAL CONNECTIONS



8.4.23 PX460

Torque transducers (torque, rotational speed, angle of rotation), angle/incremental
encoders, SSI, PWM sensors, frequency measurement up to 2 MHz

Channels 1 and 3: Frequency measurement (fixed)
Channels 2 and 4: Frequency (digital/inductive), counter, encoder, SSI, PWM
(adjustable)

The following measurement modes are available:

+ up to four torque transducers (T10, T12, T40) for torque or rotational speed
measurement (without detection of direction of rotation);

» or two torque transducers for simultaneous measurement of torque transducer and
rotational speed (without detection of angle of rotation/direction of rotation);

« orone torque flange for simultaneous measurement of torque, rotational speed,
angle of rotation, and direction of rotation and reference signal detection;

» or two angle/incremental encoders, SSI, PWM sensors, magnetic transducers or
pulse counters each;

« or four torque transducers for frequency measurement up to 2 MHz including two
shunt calibrations and two 1-wire TEDS (sensor detection).

By default, all inputs are checked for out-of-range (before a possibly set filter). The
allowed measuring ranges are dictated by the specified sensor type. If the range is
exceeded, the measured value becomes invalid. Click on the icon to turn measuring
range monitoring off and on. When monitoring is off, the measured value is displayed,
and remains valid but is limited by the maximum possible span. Exception: In the
event of a number overflow (counter, SSI), NaN (not a number) appears in the display
and +3.4+1038 (invalid) is outputted.

Sensor type Allowed measuring range

Frequency +2.05 MHz
Counter 1+8.388607
SSI -1,073,741,824 ... +1,073,741,823
PWM 0..100.0
PMX
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SUB
STATUS CHANNEL

[ ‘ﬂ ﬂ/z PWM
2

%
[®)

8]

00

min-!

J &
EGlE

Il
Il
Il
Il
& %
L6
L IO Ssl
TEDS M
5V OUT I VERE
7 ﬂ 1-wire TEDS
% ER Hﬂﬂ see section 8.7.3
1= |HIO)
e @

The sensors for the PX460 are supplied with voltage externally via the contacts (IN +
-). The PX460 card then provides the supply for 24 V (OUT + -) and 5 V (5 V OUT).

The input signals fed into the PX460 from the sensor may be max. £15 V, otherwise the
measurement inputs of the PX460 may be destroyed.

A shunt can be connected via pin 7. It can be activated via the PMX web browser, a
PMX command, the .NET API, or catman®.

PMX
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8.4.24 Voltage supply for signal transmitters and transducers up to 24 Vpc nominal

(B
1-wire TEDS |
(optional) view LB
from below .L.

L

TEDS
00O BV OUT
1 2 3

7

0

U

T =

]

-

000

@
e

e

The input signals fed from the sensor into the PX460 must not exceed max. *15'V,
otherwise the measurement inputs of the PX460 may be destroyed.

max. + 15V

Sensor
max. + 15V input signals
max. + 15V

Looped through, fused, 2 A max.

Sensor excitation voltage
Nominal (rated) voltage

=

<24Vpc

‘ Sensor excitation voltage feed
- max. 24 Vpc

Fig. 8.29 Voltage supply, PX460 options up to 24 Vpc nominal
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8.4.25 Voltage supply for signal transmitters and transducers up to 5 Vpc nominal

=== === = = = = ===
2 2

1
2
)
a
5
gélvtiifnlﬁ Ev’iw ®
A1
<L

o

from below

TEDS
O
3\31 %2 3 8V ouT

Sensor
excitation

E> Nominal (rated)
voltage
5Vpe

o]

0

o

5 Vpe, 200 mA

00

(@)

H

Sensor excitation feed

1

10 ... 24 Vpc

=
20
i)

Fig. 8.30 Voltage supply, PX460 options up to 5 Vpc nominal
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8.4.26 Frequency measurement (differential input)

Transducer 1

GND

Transducer 2

TEDS
8V QuT

1-wire TEDS
(optional) view
from below

=E9

I

Shunt (optional)

Transducer excitation voltage not plotted

=

min™'

i Twisted in pairs

Fig. 8.31 PX460 pin assignment for two frequencies, differential

Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Frequency (digital), counter, PWM

PMX
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8.4.27 Frequency measurement (single-ended input)

F1

1 ( @ H Transducer 1
[ ? @) T
[ 3 I F2 — TR
4 7@ Zero index Transducer 2
‘/ B (optional)
| B
‘\ @ GND
.
L

g

TEDS

N

1 1-wire TEDS
P (optional) view
from below

|==| ==|==| EE% ==|==|==|==

5V OUT
7
e
T = | Shunt (optional)
| ¥ @
b= Il

Transducer excitation voltage not plotted

Fig. 8.32 PX460 pin assignment for two frequencies, unbalanced

Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Frequency (digital), fixed, counter, PWM

PMX
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8.4.28 Rotary encoder and incremental encoder, balanced (differential)

ﬂ N
[ e H
2
3 l E2 + Rotary
4 S - encoder
s/
(B
‘ I Zero indexf
.6
. I
VEDS 1| |2 1-wire TEDS L
BV OUT (optional) view
from below
7
0
U T
T = Excitation voltage supply:
externally direct or externally
via PMX terminals
)+
N _ @)

g Twisted in pairs

Fig. 8.33 PX460 pin assignment for rotary encoders, balanced
Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Frequency (digital), counter, PWM

PMX
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8.4.29 Rotary encoder and incremental encoder with direction signal, balanced

(differential)
I ]

Rotary
encoder

%
=

|I=|=|==
o

J\ Direction of rotation
|\

A N N/ N\

- @ a@ & e v =

l Zero index f

Il
Il
VEDS ﬂm 1/ |2 1-wire TEDS .
BV outT ﬂ ddbo g:;opr:iot;]::g V:I/iew
7 O[lLD
o+ OlLD "y
T = @) externaly director externaly
= — via PMX terminals
[ 11 [
a M J> Twisted in pairs

Fig. 8.34 PX460 pin assignment for rotary encoders, balanced

Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Type: "Direction bit", counter

PMX
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8.4.30 Rotary encoder and incremental encoder, unbalanced (single-pole)

Track 1, max. 15V

g 0
2
Track 2, max. 15V
3
Rotary
4 encoder
‘/ 5 Zero index, max. 15V
\
L6
.L. GND
L
- ~—
TEDS
1 |2 1-wire TEDS
5V oUT & b ol (optional) view
U from below
7

0 <+

U i)

T = Excitation voltage supply:
externally direct or externally
via PMX terminals

]

[\

Fig. 8.35 PX460 pin assignment for rotary encoders, unbalanced
Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Frequency (digital), counter, PWM
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8.4.31 Rotary encoder and incremental encoder with direction signal, unbalanced

(single-pole)

%
=

M Track 1, max. 15V
g i 0
2 IO
3 Hm Direction of rotation, max. 15V
LN Rotary
) @ encoder
‘/ 5 Zero index, max. 15V
\
.8 »
.L. GND
<
TEDS

1 |2 1-wire TEDS
& ¢ o| (optional) view
from below

=|=|=|=]=]=]=
2

BV oUT
7
N o
T = Excitation voltage supply:
—r— rally via Pt serminals
| ﬂ nally
M _ M

Fig. 8.36  PX460 pin assignment for rotary encoders, unbalanced

Possible channel setting via web server:

Transducer 1:  Frequency (digital), fixed
Transducer 2:  Type: "Direction bit", counter
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8.4.32 SSl encoder (active only)

SSI clock
0
L
SSI transmitter
2
SSl data
A
1-wire TEDS
(optional) view
from below

)

Excitation voltage supply:
externally direct or exter-
nally via PMX terminals

*) Additional frequency transmitters can be connected to

terminals 1 and 2, and frequencies measured.

==|=|

Fig. 8.37 PX460 pin assignment for SSI encoders

Possible channel setting via web server:
Transducer: SSI

PMX
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8.4.33 Inductive rotary encoders or pulse generators (passive only)

=
2 [OICD
o IO
¢ I
o M Do not carry any other signals in the connection
6} @ cable /
L HIoD
Ll
TEDS H Passive rotary encoder/
e 1] |2 pulse generator
5V OUT ] 5o
7
M 1-wire TEDS
0 < ”HH (optional) view
U i from below
1= |Gl
. —
[HM M Do not connect to voltage source!
- M *) Additional frequency transmitters can be connected to

terminals 1 and 2, and frequencies measured.

Fig. 8.38 PX460 pin assignment for rotary encoders and pulse generators

Possible channel setting via web server:
Transducer: Frequency (inductive)

“ Important

This signal input is designed for passive pulse generators only.

PMX
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PX460 housing

Pin 7 not connected or wired as output:

If pin 7 is connected as an
input, the two potential

1) Yy =\,
mm%%@% @) 7 [@eadaaa %&

@

= @ a2

W7+= EO | 23455ﬂ¢|=___ﬁ
B

(29
2
(4
‘(5

N N N

L - I A

Toeses s L2 @)

ranges are interconnected

(see section 8.4.33)
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Electrical isolation

Fig. 8.39 PX460 electrical isolation
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8.4.34 Connection and configuration of HBM torque transducers (T10, T12, T40)

T40

— Plug 1
- —Plug2

B Plug 2
Plug 1: 1-KAB153-6 (torque)
Plug 2: 1-KAB154-6 (rotational speed); 1-KAB164-6 (rotational speed and angle of rotation)

Fig. 8.40 Plug positions for T10, T12, T40

Assignment for plug 1: T10, T12, T40

Supply voltage and frequency output signal.

Device plug Plug pin  Assignment Wire color
1 Torque measurement signal wh
(frequency output; 5 V1))
2 Supply voltage 0 V; bk
3 Supply voltage 18 V... 30 V bl
U
Torque measurement signal rd
(frequency output; 5 V1))
Measurement signal 0V, balanced g gy
6 Shunt signal resolution 5V ... 30 gn
Top view \
7 Shunt signal 0 V ay
Shielding connected to housing
ground

1) RS-422 complementary signals; with cable lengths exceeding 10 m, we recommend using a
termination resistor R = 120 ohms between the (wh) and (rd) wires.
2) RS-422: Pin 1 corresponds to A, Pin 4 corresponds to B.

PMX
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Assignment for connector 2: T10, T12, T40

Rotational speed output signal, reference pulse (optional)

Device plug Plug pin Assignment

1 Rotational speed measurement signal 1) rd
(pulse sequence, 5 V; 0°)
Reference signal (1 pulse/revolution, 5 V)1) bl

3 Rotational speed measurement signal aqy
(pulse sequence, 5 V; 90° phase shifted)

4 Reference signal (1 pulse/revolution, 5 V)1) bk
Not in use vt
Rotational speed measurement signal 1) wh

(pulse sequence, 5 V; 0°)

Top view

7 Rotational speed measurement signal gn
(pulse sequence, 5 V; 90° phase shifted)

8 Supply voltage zero bn

Shielding connected to housing ground

1) RS-422 complementary signals; with cable lengths exceeding 10 m, we recommend using a
termination resistor of R = 120 ohms.

PMX
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Connection examples (torque transducers):

Plug 1 (torque, measurement shaft 1)

1

Plug 1 (torque, measurement shaft 2)

wh —
1}
rd 5 )
~ wh
1
O
oy 5 MS 1
5>
-
bl L
< 1l o
bk 2,0
bk MS 2
2>
gy
@ -
18 ... 30 VDC T T
, measurement shaft 3) Plug 1 (torque, measurement shaft 4)
wh i e
1T
rd 5 )
“ wh
1
1 O
9y 5 MS 3
5 >
-
bl 35
2 1y o
bk 2, »
a5l MS 4
~— +
P = %
18 ...30 VDC —— —T
Fig. 8.41 PX460: Four torque transducers, torque only
100
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Plug 1 (torque, measurement shaft 1) Plug 2 (rotational speed, measurement shaft 1)

. wh N = |
:
2 rd 4°1T d
[@ r 1+
wh
4 6+
(5
Lo
.L. ’ gy 5 >
< |t —e
TEDs  ||f MS 1
) n U
svaur (O ° 6>F  Shunt
7| O 7> - optional
- bl
0+ ol 31
= | O bk 2>
1 ¥ 8 Olrg—*
1 — —
18 ... 30 VDC —— T

Plug 1 (torque, measurement shaft 2) Plug 2 (rotational speed, measurement shaft 2)

~ wh —‘:—}7 — —L
rd L
47 rd A
wh 1
6 >
aqy 551
- ()
an U MS 2
6°1" 3 Shunt
bl 7> - optional
301
3 bk 2,0
]+ P
0w _ @ < ——
18..30vDC L T

Fig. 8.42 PX460: Two torque transducers, torque and rotational speed without
angle/direction of rotation
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Plug 1 (torque)

wh ——
17T
rd o
qy 5>
gn 6+
7
bl s T
bk 2.1
18 ...30vDC —
Plug 2 (rotational speed, angle of rotation, dire
M rd =
14
wh
6
qy 3>
gn
70T
bl
L
bk | 2
4o
®
I

| } Torque

} Shunt optional

ction of rotation)

} Track 1

} Track 2

} Reference pulse

of rotation

102

PX460: One torque transducer, torque, rotational speed and angle/direction
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Setup example (web browser): T40B on PMX

Channel 1 (PX460 top plug):
Torque, center frequency 10 kHz,
nominal torque 1 kNm

Channel 2 (PX460 top plug):
Not used

Channel 3 (PX460 bottom plug):
Rotational speed in rpm, 1024 pulses

Channel 4 (PX460 bottom plug):
Angle of rotation in degrees; 4x resolution,
so 4096 pulses = 360°

Based on the measurement principle (pulse counting), the measured values fluctuate
around the true value. So test whether you need a filter, such as 500 Hz. The settings in
the web browser are shown in the following screenshots.

HBM Ei:f»:::x;?;e;i)mum sommstearor W) @ 0 (2 PMIXC
Torue cha.z Speed of rotation Angle
PXas50 0.0 00. [ O 0
EVRN S | Frequency (digital) Frequency (digital) ~  Frequency (digital) Count ~
prvsical uniT [T vl m ~ | om - ~
CHARACTERISTICS
1000000 [ 0.000000 [ 0.000000 re 0.000000 imp
0.000000 [ 0.000000 tm 0.000000 o 0.000000 o
15000.00 [ 1.000000 [ 1024.000 re 4096.000 imp
1000.000 [ 1.000000 tm 60.00000 o 3600000 o
SIGNAL CONDITIONING
0.000000 = Ell oooooo w Bl | 0000000 w ER 0000000 B+
0.000000 e 0.000000 i 0.000000 o 0.000000 o
CONTROL FUNCTIONS « & -3 3
off v off v off v off w
off v off v off v off v
0.00 = @l oo v @ 0o e @ 000 ]
DATA AGQUISITION
TquUe chd.2 SDEEU of rotation Angle
Bessel Bessel ~ Bessel ~ Bessel ~
off ~ 500 Hz d

PMX
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DEVICE NAME: PMX (4.4) 0
PARAMETER SET: Default (000) ADMINISTRATOR \M)

@ ® @ PMX

chd2 Fi | Speed of rotation Angle

. g
0,0, 0. 0 0
Default SENS 4 Default SENS 4 Default SENS 4 Default SENS 4

Pulses

1024

& v

[ ]
[]
1 revolution ~
0
s ~ a2ns ~
[] []
Differential ~ Differential ~
Positive v
[] []

Fig. 8.44 T210

T210 plug assignment
For the wiring of the supply voltage and the output signals on the plug refer to the

following table. The wire colors correspond to the transducer connection cable, e.g. in

the 5 m long version, ordering no. 3-3301.0158.
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Assignment

A | Torque measurement signal bk
(frequency output; 5 V)1 2)

B | Rotational speed/angle of rotation rd
measurement signal A; 5V

C | Torque measurement signal 10 V br

D | Torque measurement signal 0 V wh

E | Ground (supply + rotational speed/ ye
angle of rotation)

F | Supply voltage 10V ... 30 V vt —I

G | Rotational speed/angle of rotation gn
measurement signal B; 5 V; lagging
by 90°

H | Rotational speed reference signal Z; pk
5V

J | Measurement signal - ready for ay
measurement

K | Control signal trigger (shunt), qy/
50% signal pk

L | Torque measurement signal bl/rd
(frequency output; 5V)1.2)

M | Notinuse bl

Control
signal
trigger

(without
VK20A)

Switch

| (NO)

1) RS-422 complementary signals. If signal quality problems occur, a terminating resistor R=120 ohms
between the wires (bk) and (bl/rd) can improve the situation.
2) RS-422: Pin A corresponds to A, pin L corresponds to B.

You can measure torque and both rotational speed and angle of rotation with a PX460
measurement card. This occupies three of the four inputs. The connection to a PX460

is shown by Fig. 8.45.
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Plug 1 (torque)

3
¢ bk~
[ 3
4
;/ 5 bl/rd
NI
L e
<
TEDS
BV 0UT
5 8 gy/pK
vt
0
U +\0
T -
| Dot
M_ |G =
10 ...
Plug 2 28.8VDC
(rotational speed, angle of rptation
; @A rd
(4
3 gn
[4 N
(5
NI
L
L
TEDS
svour (O
710
04
0 O
T =
1+ %%
N _

Plug T210

A
B -
C
D)
E -
Fr
G
H )+
X
K
L )+
M

Torque measurement
signal (A)

Rotational speed/
angle of rotation
measurement signal 1

Ground

Supply voltage +

Rotational speed/
angle of rotation
measurement signal 2

Control signal triggering

Torque measurement
signal (B)

Fig. 8.45 PX460: T210 with torque, rotational speed and angle of rotation

measurement
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Setup example (web browser): T210 with 20 Nm on PMX

Channel 1:
Not used

Channel 2 (PX460 top plug), torque:
Sensor type: Frequency (digital)
Unit: Nm
1st point electrical: 10 kHz
1st point physical: 0 Nm
2nd point electrical: 15 kHz
2nd point physical: 20 Nm
Input type: Differential

Channel 3 (PX460 bottom plug), rotational speed:
Sensor type: Frequency (digital)
Unit: rpm
1st point electrical: 0 Hz
1st point physical: 0 rpm
2nd point electrical: 170.6667 kHz
2nd point physical: 20000 rpm

Channel 4 (PX460 bottom plug), angle of rotation:
Sensor type: Counter
Unit: °
1st point electrical: 0 pulses
1st point physical: 0 °
2nd point electrical: 2048 pulses
2nd point physical: 360 °
Type: Pulses
No. of Increments: 512
Resolution: 4+
Reset after: 1 revolution
Input type: Asymmetric
Count direction: Positive

Based on the measurement principle (pulse counting), the measured values fluctuate
around the true value. So test whether you need a filter, such as 1000 Hz. The settings
in the web browser are shown in the following screenshots.
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DEVICE NAME: PMX -
PARAMETER, SET: Default (000) sommstraror (W) (@) O

Tarque mament Speed of ratation

0.00 E 0

SENSOR! Default SENS Default SENS Default SENS Default SENS

G | Frequency (digial) Frequency (digital) | Frequency (dighal)

Angle of rutauun

physicaL uniT P v um v|l om vl - -

CHARACTERISTICS

0.000000 te 1000000 0000000 e 0000000
0.000000 % 0000000 0000000 o 0000000
1000000 He 1500000 1706667 e 2048000
1000000 “ 2000000 2000000 5 3600000

SIGNAL CONDITIONING

0.000000 » R ooooooo R | 0000000 o i 0000000 |

0.000000 k3 0.000000 Nm 0.000000 pm 0.000000

CONTROL FUNCTIONS « @ < @ « @ <« @
off v off v off hd off v
o v or ~ [ -~ ot 8
0.00 v- 0.00 v [ | 000 o (g | 000 [T}
cha.1 Tomue moment Speed of rotation Angle of rotation
Bessel | Bessel || bessar || Bessel ~
o < ooz

~ | 1000k ™

DEVICE NAME: PMX
PARAMETER, SET: Default (000)

Tomue moment Speed of rotation Angle of rma[mn
0.00:n E LU E
Default SENS Default SENS Default SENS Default SENS

Puses
512
» v
[]
[ ]
1 revolution ~
0

Differential - Single- ended -

Positive v
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8.4.36 Connection and configuration of HBM torque transducer T21WN

ronauerransoucer T2IWN

=

——

Fig. 8.46 T2TWN

T21WN plug assignment

For the wiring of the supply voltage and the output signals on the plug refer to the
following table. The wire colors correspond to the transducer connection cable, e.g. in
the 5 m long version, ordering no. 3-3301.0158.

You can measure torque and both rotational speed and angle of rotation with a PX460
measurement card. This occupies three of the four inputs. The connection to a PX460
is shown by Fig. 8.47.
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Pin Assignment Wire
color
A | Torque measurement signal bk
(frequency output; 5 V)1)2)
B | Rotational speed/angle of rota- | rd
tion measurement signal 5V
C | Torque measurement signal br
+10V
D | Torque measurement signal O wh
Vv
E | Ground (supply+rotational ye
speed/angle of rotation)
F | Supply voltage +10V ... 28.8 V vt
G | Rotational speed/angle of gn
rotation measurement signal
5V, lagging 90°
H | Notinuse pk
J | Measurement signal - ready for | gy
measurement
K | Control signal triggering ay/
pk
L | Torque measurement signal bl/rd
(frequency output; 5 V)1)2)
M | Voltage reference for rotational bl
speed/angle3))

Trigger
control
signal

Switch
(NO)

1) RS-422 complementary signals; with cable lengths exceeding 10 m, we recommend using a

R =120 ohm termination resistor between the wires (bk) and (bl/rd), or pins A and L.

2) RS-422: Pin A corresponds to A, pin L corresponds to B.

3) Without an external voltage reference, the output for rotational speed, angle and ready for
measurement returns a TTL level. If you require higher levels (such as for PLC inputs), preset a
voltage reference 5V < U < 24V via pin M.
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Plug 1 (torque)

L U VL o 1

Plug 2

bk

bl/rd

ye

gy/pk

vt

e
10..
28.8VDC

(rotational speed, angle of r

ptation
rd

gn

Plug T21TWN

A
B )
C )
D )
E)
F X
G )
H
I
K )
L)
M)

Torque measurement
signal (A)

Rotational speed/
angle of rotation
measurement signal 1

Ground

Supply voltage +

Rotational speed/
angle of rotation
measurement signal 2

Control signal triggering

Torque measurement
signal (B)

Fig. 8.47 PX460: T21WN with torque, rotational speed and angle of rotation

measurement
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Setup example (web browser): T21TWN with 20 Nm on PMX

Channel 1:
Not used

Channel 2 (PX460 top plug), torque:
Sensor type: Frequency (digital)
Unit: Nm
1st point electrical: 10 kHz
1st point physical: 0 Nm
2nd point electrical: 15 kHz
2nd point physical: 20 Nm
Input type: Differential

Channel 3 (PX460 bottom plug), rotational speed:
Sensor type: Frequency (digital)
Unit: rpm
1st point electrical: 0 Hz
1st point physical: 0 rpm
2nd point electrical: 360 Hz
2nd point physical: 60 rpm

Channel 4 (PX460 bottom plug), angle of rotation:
Sensor type: Counter
Unit: °
1st point electrical: 0 pulses
1st point physical: 0 °
2nd point electrical: 1440 pulses
2nd point physical: 360 °
Type: Pulses
No. of Increments: 360
Resolution: 4+
Reset after: 1 revolution
Input type: Asymmetric
Count direction: Positive

Based on the measurement principle (pulse counting), the measured values fluctuate
around the true value. So test whether you need a filter, such as 1000 Hz. The settings
in the web browser are shown in the following screenshots.
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DEVICE NANE: PRX o
PARAMETER, SET: Defauh (000) Aoministaaton () @) O

HBM

hdl quuenmmem Speed of rmannn Anq\enlrmannn

0.00. E E
Default SENS Default SENS Default SENS Default SENS

IR | Frequency (digital) Frequency (digital) Frequency (digital)
prvsicaL unim HES ~| | im v o M -
CHARACTERISTICS

0.000000 [ 10000.00 [ 0.000000 [ 0.000000
0.000000 = 0.000000 tn 0.000000 om 0.000000
1.000000 [ 15000.00 [ 360.0000 [ 1340000
1.000000 B 20.00000 rn 6000000 om 360.0000

SIGNAL CONDITIONING

0.000000 » R ooooow ve B o.ooo000 o QR cooo000 R

0.000000 % 0.000000 Hm 0.000000 pm 0.000000
CONTROL FUNCTIONS < @ < @ < < @
[ - [ - [ v [ -
[ ~ [ ~ [ v [ -
0.00 = @ oo Gl L o 000 )
DATA ACQUISITION
chd.l Torque moment Speed of rotation Angle o rotation

Bessel v/ | Bessel v Bessel ~

1000 Hz

2000 Hz

DEVICE NAME: PMX
0 o
PARAMETER, SET: Defautt (000) rommstearor ) @ @ (2 PMX

HBM

hd] Targue moment Speed of rmaﬂun Angleof rutauun

0. 0,004, E E
betansins betsut sens et

Puises
360
+ ™
[ ]
[]
1 revolution ~
0

Tps -

Differential v Single-ended v

Positive v
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8.4.37 Connection and configuration of HBM torque transducer T20WN (without

VK20A)

TN/ N/ N\

Fl o @ & @ v =

PX460 (rotational speed, angle of rotation)

rd

gn

bl

gy/pk

vt

ye

2

K >
F O

E O

C
D O

No electrical isolation between
12 Vpc, PX460 and PX401

Fig. 8.48 Pin assignment for T20WN without VK20A
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The voltage supply of torque transducer T20WN must not exceed 12 V. It can be pro-
vided by an external power supply unit (max. 12 V) or by the PMX device (with max. 12

V PMX device supply).

Alternatively, you can also connect the transducer to the PMX device via the VK20A

terminal box. It can be supplied with max. 30 V (including via the PMX).

T20WN plug assignment

Pin Assignment
A Not in use bk
B Rotational speed/angle of rotation rd
measurement signal 5V
Bridge
C Torque measurement signal 10V | br —
Torque measurement signal 0 V wh ||
E Ground (supply+rotational speed/ ye
angle of rotation) —
F Supply voltage +12V vt
Rotational speed/angle of rotation gn
measurement signal 5V, lagging
90°
H Not in use pk ||
Not in use ay Switch
K Control signal triggering ay/ (NO)
pk
L Not in use bl/rd
M Cable shield bl
Transducer connection cable:
3-3301.0158,5m
3-3301.0159, 10 m
PMX
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8.4.38 Connection and configuration of HBM torque transducer T20WN (with VK20A)

PX460 (rotational speed, angle of rotation)

==

TEDS
BV oUT

==

IS

HES

== S =S = =S = = = =

4>k

5>

6>

14+

—

N
T

w
T

ST6

ST7

ST4

ST3

_ VK20A

Rotational speed,
angle of rotation

Shunt optional

Torque

Fig. 8.49 Pin assignment for T20WN with VK20A
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8.5 Input/output cards

8.5.1 PX878
Eight digital inputs, eight digital outputs and five analog voltage outputs

W
{! Olhe
ol [e] (D)
Terminal 1 |¢: g% Analog output
sl
Terminal 2 S Digital input/output
Terminal 3 Digital output
Terminal 4 Digital input
8.5.2 Analog output + 10 V
1 Analog Out 1
2 Analog Out 2
0 3 Analog Out 3
% 4 Analog Out 4
& Analog Out 5 g
A Analog GND i
b Cable shield

Fig. 8.50 Analog output pin assignment (terminal 1)
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8.5.3 Digital inputs and outputs

Digital Out 1 —

Digital Out 2 —

IN1 10 ... 30 Vpc

IN 2 Digital IN")

+10 ... 30 Vp¢ Dlgltal ouT2

GND

Cable shield

Digital Out 3 —

Digital Out 4 —
Digital Out 5
Digital Out 6

Digital Out 7

Digital Out 8

Cable shield

Fig. 8.51 PX878: Digital input/output pin assignment (terminals 2 and 3)

1) External voltage or signal from external source.
2) External voltage supply for Digital OUT, e.g. for power supply to the PMX (POWER).

PMX
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External voltage supply

+ 10..30Vpc

IN3 O
o

IN 4
IN5 <:I
IN 6

IN7

IN 8

Cable shield

=y (q

I

et |

Digital input/output terminal

T |

_160000:!

Fig. 8.52 PX878: Digital input pin assignment (terminal 4)

“ Important

Specify the functions of the control inputs and outputs and the analog outputs via the
PMX web server. The digital input must be PNP (switching to plus). An open input will
be detected as "low".
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8.5.4 External supply voltages for the digital inputs and outputs (PX878)
Example: PLC connection (p-switched)

HE8

Digital Out 1 — J

Digital Out 2 —
IN1

==

IN2 =0 0 * 10 ... 30 Vpc

Q -

10 ... 30 Vpg¢ i
External voltage supply T f <::|
GND

Cable shield External voltage supply
10 ... 30 Vpc

PLC Relay
max. 0.2 A

Digital Out 4

Digital Out 3 #

Digital Out 5

Digital Out 6

Digital Out 7

Digital Out 8

Cable shield

Fig. 8.53 PX878: Digital input and output pin assignment

The control outputs are available at the Digital OUT 1 and OUT 2 terminals, as well as
at OUT 3 to OUT 8. They are executed as high-side switches, and are electrically iso-
lated from the PMX housing, but not from each other (see Fig. 8.54).

The control inputs are available at the Digital IN T and IN 2 terminals, as well as at IN 3
to IN 8. They are electrically isolated from the PMX housing, but not from each other
(see Fig. 8.54).
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“ Important

Output behavior after switching on

The digital outputs have a high resistance after switch-on, and retain this status
until the state changes to active. The change to active status is dependent on the
firmware and the preset actions.

In the active state, the externally connected voltage source (see terminals + and -1 )
is internally switched through at low resistance by an electronic switch (high-side
switch)

Note: The electronic switch switches the + pole of the voltage source.

In the active state, the electronic switch has a high resistance. If a defined state is

expected for this situation (e.g. the electronic input of a controller), you must use a
terminating resistor (pull-down) to terminate the high resistance state.

For the control inputs, you must connect an external reference potential (L IN) to
which the control input signals refer.

“ Important

The PX878 1/0 card has electrical isolation between the analog and digital sections
and the basic device.
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PX878 housing

STATUE

Fig. 8.54 PX878 electrical isolation
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8.6 Communication cards

8.6.1 Pin assignment for the PX01EC EtherCAT® communication card

=
Uil e

i T

T [ »
0 % EtherCAT® master or

H 0 C EtherCAT® slave devices

il A »
Ol

&
EBR O O RUN

Fig. 8.55 EtherCAT® connection as per standard?)

8.6.2 Pin assignment for the PX01EP EtherNet/IP™ communication card

{ E
| 7
Port 2 »
P2 il
[] E& EtherNet/IP™ master or
[ ol EtherNet/IP™ slave
Port 1 devices
P1 E »
T
[
L Iz
s O O MS

Fig. 8.56 EtherNet/IP™ connection as per standard’)

1) See user organization standards
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8.6.3 Pin assignment for the PX01PN PROFINET® I0 communication card

=
Ul e
Port 2 i
5 g PROFINET devices or
Ol 1 PROFINET master or
] switches
Port 1
E »
:bl:l T
¢
BE O O SE

Fig. 8.57 PROFINET® |0 connection as per standard’)
8.7 TEDS transducer

8.7.1 TEDS connection

TEDS stands for "Transducer Electronic Data Sheet". Transducers with an electronic
data sheet as defined in the IEEE 1451.4 standard can be connected to the PMX sys-
tem, making it possible for the amplifier to be set up automatically. A suitably equipped
amplifier imports the transducer characteristics (electronic data sheet), translates
them into its own settings, and you can start the measurement.”)

ID mode

Transducer with TEDS module Standard measurement cable

Fig. 8.58 PMX with TEDS technology

The IEEE standard 1451.4 defines a generally acknowledged process with which
sensors can be identified. The sensor is identified by its respective data sheet, which is
stored in electronic form in the sensor, in the cable, or in the plug on a TEDS module.
The amplifier communicates with this TEDS module, reads the data sheet, and makes
the corresponding measuring amplifier settings.

1) See user organization standards
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124 PMX ELECTRICAL CONNECTIONS



Two types of TEDS chip connection are used in the PMX:
» Zero-wire TEDS: PX455
Here the TEDS module is connected to the transducer sense leads. This means that

no further wires are required; the measurement is briefly interrupted to read the
TEDS information into the PMX.

* T1-wire TEDS: PX401, PX460

Here the TEDS module is connected to the PMX measurement channel by two
additional wires (see page 80).

8.7.2  Starting up the TEDS module
Sensors can be fitted with TEDS at the factory and delivered in the written state.

The TEDS modules already mounted in the sensor and plug can also be configured and
parameterized subsequently using a TEDS editor.

8.7.3 PMX parameterization with TEDS

If a transducer with TEDS is connected, and contains the parameterization data for a
sensor, this can be used to automatically parameterize the PMX.

The PX455 measurement card features zero-wire TEDS. Here, the sense leads of the
sensor cable are used to read or write to the TEDS module.

“ Important

The PMX uses only the TEDS 2-point scaling. Scales that are stored as tables or
polynomials cannot be loaded. You can, however, use one of the PMX's internal
calculation channels for such linearizations (see chapter 13,

"Internal calculation channels”, page 174).

On the PX401 and PX460 measurement card, the TEDS module is addressed sepa-
rately via an additional wire (1-wire TEDS).

In the PMX you can preset channel by channel how the PMX is to respond after being
switched on or connecting TEDS sensors:

» Ignore existing TEDS.
* Load TEDS and configure measurement channel with it only if a TEDS sensor is
present.

* Always load TEDS and configure measurement channel with it, otherwise report
error.

When the PMX is switched on, it automatically detects whether a sensor with TEDS is
connected. The data is read out, and the amplifier channel is parameterized accord-
ingly. If you replace a sensor with TEDS while in the On state, the new TEDS module
will also be detected automatically, but you must activate it manually.

PMX
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“ Important

The PMX web server does not have a TEDS editor with read and edit functions. The
catman®Easy/AP software includes a full TEDS editor. This allows TEDS information
to be read from and written to TEDS sensors connected to the PMX.

PMX
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9 SYNCHRONIZATION AND TIME RECORDING

If measurement signals need to be referenced over time with each other for processing
and analysis, for measurement data acquisition tasks (DAQ), for example, they must be
synchronously recorded. That is why all PMX modules can be synchronized with one
another. This ensures simultaneous measurement on all channels. An internal counter
in each PMX is used for the purpose.

Counter format used: 48-bit integer
Counter frequency: 153.6 kHz

e Atasampling rate of 19.2 kHz (factory setting) the counter is therefore incremented
by 8 from one measured value to the next.

* At a sampling rate of 38.4 kHz the counter is incremented by 4 from one measured
value to the next.

These counters are transmitted together with each measured value. The absolute
measurement time must come from a different source. This can be the internal time of
the PMX, or another external clock. The measurement data acquisition system then
synchronously combines the measured values with the counter and time stamp.

To achieve a precise reference over time, you should parameterize the channels with
the same filter settings. No automatic phase delay correction is carried out for different
filters. The filter phase delays are specified in the data sheet.

9.1 Synchronizing via internal PMX synchronization

All the modules are synchronized automatically, if they are interconnected in series by
an Ethernet patch cable. This is the recommended method. It synchronizes the coun-
ters and carrier frequencies of all type PX455 measurement cards. This method only
synchronizes PMX modules with one another however.

The synchronization status is indicated by the SYNC socket LEDs. The synchronization
master/slave allocation is automatic, meaning one PMX device is automatically
selected as the time master.
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ouT

L

IN socket LEDs:

N Meng
[

L

I ] Slave
Green Off
Off Off Master
] ] Error
Green Yellow
OUT socket LEDs:
ouT Meaning

- E Voltage supply available
Green Off 9 PRl
| Error
Green Yellow (always identical to the right-hand LED of the
IN socket)
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You can synchronize a maximum of 20 PMX devices. The first PMX device
automatically becomes the master. The maximum cable length between adjacent
devices is 30 meters. Recommended cable: Standard Ethernet Cat-5-SFTP.

L L t e (F -@_:{I Master

=0 ErEe

m ETHE w mﬁt-@ﬂ
LIy
+

=0 ErIBae

RJ45 cable

Fig. 9.1 Connecting multiple PMX modules

Important

The SYNC connection is not used to supply voltage to the devices.
SYNC sockets are not the same as Ethernet. Do not connect to Ethernet and do not

configure as aring.
In the event of a power failure, the time stamp is not buffered, but starts again from

zero after restarting.
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9.2 External synchronous data acquisition via an NTP server in the
network

If synchronous measurements are to be performed by different measurement systems,
an external master is required for synchronous acquisition.

Each PMX device has an NTP time that can be set by an external NTP server. The NTP
time is distributed to all the devices over the Ethernet (TCP/IP) connection.

The PMX devices then transmit their measured values with the counter signal and NTP
time. This means the DAQ systems can use this information to synchronously acquire
the measured values of all the devices.

With NTP you can achieve accuracies of 1 ms and better when running PMX with other
devices. But this depends on the utilization of the particular network, as well as on the
quality of the NTP master. An NTP software program is included in the HBM catman®

software suite.

Time format used

Base 1.1.1990

Time stamp: 64 bit
32 bit seconds
32 bit fractions of seconds,
resolution (1/232)

Further information about NTP can be found at http://www.ntp.org.

9.3  Data acquisition via fieldbus: EtherCAT®, PROFINET® 10, EtherNet/IP™

The measured values cannot be synchronized over fieldbuses, and cannot be time-
stamped, as the PX01EC EtherCAT® fieldbus card does not support EtherCAT®
Distributed Clocks. The same is true for the PROFINET® 10 and EtherNet/IP™ fieldbus
cards. Consequently, the time cannot be distributed from a fieldbus master to a PMX
working as a fieldbus slave.

In this type of master/slave system, however, the measured values and data, such as
peak values and status information, are transmitted deterministically. The measured
value counters are also transferred, so that the system master can process the
measurement data synchronously.
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9.4
PMX feature

Synchronization with other
devices

Comparison of synchronization mechanisms

Intrinsic PMX
synchronization

PMX only

Ethernet (NTP)

PMX, QuantumX,
MGCplus, interrogators,
other

Measured value time recording

Internal PMX counter
(48-bit value) plus PMX

NTP time signal from
external NTP server

time
Synchronization accuracy <1 us 100 ps to approx.
10 ms
Number of modules to be 20 unlimited
synchronized
Maximum distance between 30m 100 m (Ethernet),
modules 10 km with specific
WLAN bridges

Synchronization settling time Immediate About 20 minutes on

initial startup, about
2 minutes on restarting

Synchronization master

Automatic, the first
PMX is the master

Recommended: sepa-
rate NTP server/master
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10 NETWORK, DATA SECURITY, POLICIES

10.1 Network access and remote maintenance

The web server in the PMX uses the hypertext transfer protocol (http) to transmit data
over a computer network and load its user interface (hypertext documents) into a web
browser. It is not possible to use hypertext transfer protocol secure (https) for
encrypted transmission.

To allow access via one of the networks, various protocols (ports) must be enabled in
the PC's or server's firewall so that the listed software components can be used.

*  PMX web server user interface

Port type Number Explanation

TCP 80, 55000 Parameterize and measure
UbP 31 416, IPv4 multicast for HBM device scan
31417
ubP 1900, 5353 Only for name resolution via Zeroconf (similar to Bonjour)
UDP 1900 Only for name resolution via UPnP
TCP 8200
UDP 137 Only for name resolution via NetBIOS
UDP 123 NTP time synchronization
UbP 514 System log messages (log)

+ catman / .NET-API / LabVIEW driver / DIAdem driver

Port type Number Explanation

TCP 80, 55000 Parameterize and measure
UDP 31 416, IPv4 multicast for HBM device scan
31 417

As of firmware 3.0, only two simultaneous Ethernet connections are allowed on

port 55000.

If you open a third connection, one of the other two will be terminated. For this pur-
pose, the time of the last activity of the existing connections is recorded internally, and
the older one is terminated.
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- CODESYS (only for WGX001)

Porttype  Number Explanation
TCP 1217 Gateway

UDP 1217

TCP 11740 ... 11743 Communication
UDP 1740 ..1743 Broadcasts
TCP 8080 WebVisu

10.2 Data security

To minimize the risk of data security violations, we recommend taking the following
organizational and technical measures for the system on which your applications are
running:

» Avoid exposing the PMX and controller networks to open networks such as the
Internet. Use additional security precautions to prevent this, such as a VPN for
remote access, and install firewall mechanisms. In particular, the controller
parameterization ports must not under any circumstances be accessible from the
Internet without protection - see section 10.1 on page 132.

» Restrict access to authorized persons. Change any existing default passwords and
access rights when first starting up. The procedure for changing PMX passwords
and user right policies can be found in the PMX web server under Change Password
and Define Policies - see also section 10.3., "Policies definition and passwords”,
page 133.

10.3 Policies definition and passwords

10.3.1 Policies definition

There are 3 levels to PMX policies definition: OPERATOR, MAINTENANCE and
ADMINISTRATOR. The PMX settings can only be displayed or changed if you are at the
MAINTENANCE or ADMINISTRATOR user level. At the OPERATOR user level, only the
OVERVIEW, some SYSTEM SETTINGS and MONITORING (the LINE WRITER) are

accessible. You can change the user level with @ . The user level is reset to
OPERATOR if there is no input for 10 minutes. The settings accessible at the
MAINTENANCE user level can be configured in Define Policies, if you are at the
Administrator level.
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10.3.2 Passwords

The default setting is for no password to be set and you can switch directly to a
different user level. But you can set a different password for both the MAINTENANCE
and ADMINISTRATOR user levels, thus restricting access to the setting menus. At the
OPERATOR user level, only the OVERVIEW, some SYSTEM SETTINGS and MONITORING
(the LINE WRITER) are accessible. All the setting menus are accessible on the
ADMINISTRATOR user level.

Click to select whether you would like to select a password for MAINTENANCE or
ADMINISTRATOR. For reasons of security, you have to enter the password twice before
you can exit the dialog with OK and the password is activated. The length of the
password is limited to 10 characters. All characters are acceptable. Touching or click-

ing on m turns on the display of entered characters, and turns it off again.

Keep the Administrator password somewhere safe. If you forget the password, you
must contact HBM Technical Support. See also section 25.3,
"Resetting the PMX Administrator password”, page 434.

10.3.3 Presetting user level by controller

In firmware 3.02 and later with a connection via firmware or Ethernet interface you can
activate the MAINTENANCE or ADMINISTRATOR user levels directly with a command.
You must specify a time for which the deactivation will apply. The maximum possible
is 24 hours. You can also disable the selected user level prematurely, or extend the
time period.

The active user level is also available in the browser as from the time of switching and
for the specified period of time, and is displayed accordingly. After a PMX restart
(power-down) you have to re-release it.
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1 START-UP

This chapter describes how to put the PMX into operation, how to configure it, and how
to operate the user interface.

11.1 Hardware setup

11.1.1 Voltage supply/transducers

p> Connect the power supply cable and the transducers to the module as described in
chapter 8, "PMX electrical connections”, page 46.

» Optionally connect the bus system (EtherCAT® or PROFINET® |0 or EtherNet/IP™).
» Switch on the power supply.

11.1.2 Ethernet connection

In order to operate and parameterize the PMX via the integrated web server, you must
connect it to a device that has a web browser, such as a PC.

In a point-to-point connection, use an Ethernet crossover cable or make sure that your
PC's Ethernet interface has an autocrossing function available. This is the case with
current devices.

Use only cables that are Category 5 (Cat 5) or higher for this purpose. This enables line
lengths of up to 100 m to be achieved. You can also use a wireless (WLAN) connection.

“ Important

Make sure that HTTP port 80 is open in the firewall.
11.2 Integrated PMX web server

System requirements

To operate current versions of the PMX devices, you need a terminal (such as a PC or
tablet with a mouse) running a current web browser (Internet Explorer version > 9.0,
Firefox or Chrome) and with a screen resolution of 1024 x 768.

Windows XP must be installed on the PC as a minimum.
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11.3 Connect the PMX to a PC (HOST) or via a network
P> Connect the PMX to a PC/laptop or to a network via the ETHERNET socket.
ETHERNET

N

Factory setting

*  When the computer is powered-up, the PMX obtains the IP address via
- DHCP (automatic address assignment as per RFC2131 and RFC2132) or
- from the Apipa auto IP range (RFC5735) in the range 169.254.xxx.xxx

» The device name of the PMX is "pmx" (changeable).

Address assignment options

* Via a preset IP address (not factory-set).

» If no permanent IP address is assigned, the PMX waits for an address from the
DHCP server. If there is no response from a DHCP server, an IP address is
automatically chosen from the RFC5735 auto IP range.

« If the PMX s set to DHCP (factory setting), the PC must also use DHCP.

What are the options for finding the PMX in the network?

Option Technology Operating system
A UPnP Windows 7 and later
B NetBIOS Windows XP and later
C Zeroconf (similar | Apple; Linux; Windows, if "Bonjour Print Services" is

to Bonjour service) | installed.

D Broadcast ping | The address depends on the network settings. With a
subnet mask of 255.255.0.0 and a network address of
192.168.169.123, for example, the resulting broadcast
address is 192.168.255.255. However, this method
does not work with all Windows configurations.

H

If a network connection does not materialize: plug the network cable in again! Then
wait at least one minute, because assigning addresses via APIPA can take longer.
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Option A:
Connection via UPnP (Universal Plug & Play) as from Windows 7

This connection depends on the network settings, and is also possible without DHCP

and in the auto IP range"). It is not available with a PMX-PC connection (with no
network) or in public networks.

» Open your PC's network environment.

- Under Other devices you will find one or more PMX devices.
» Double-click on pmx.

i [J = | Metwark - O ®
Metwark Wi 9
&« v 4 £F 5 Metanrk s LV J) J2 Search Metwork
o Thi A A
= This PC ~ Computer (4)

v 'mq Libraries

SERWERT PC30
=| Carnera Roll Q Q

@ Documents

b Music [h pClg m PCIE

=| Pictures

&| Saved Pictures ~ Other Devices (A

g Wideos

FRITZ!Box 7580 Fritzd040
> [? MNetnrork

Control Panel

la] Recycle Bin ! HomeMatic Central

11 items ==

H w

Right-click PMX, then under Properties you can find details such as the device website,
PMX serial number, IP address, etc.

PRAx

F

W

1) Under Windows 7, Media Streaming must be turned on (Control Panel Network and Internet Net-

work and Sharing Center > MEDIA STREAMING).
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WL PMX Properties X

Metwark Device

II P

Device Details

Manufackurer: Hottinger Baldwin Messtechnik
it fvewsis, hbm. com

Model: PO
bbb ffvevanss, hbm, com/prsc

Model number: 4.4
Device webpage: http:/i192, 168,100, 132)

Troubleshasting Information

Serial number; 64413032

MAC address: 00:09:e5:00:2d:33

Urique identifier: uuid:Uprip-BasicDevice-1_0-fdOb1fz2-36h2-4632-3a0
1P address: 192,168.100,132

o e |

If there are multiple PMX devices in the network, this dialog will appear:

DEYICE OYERYIEW

Name Serial number  |P Addr
BXY13031-D 192.168.100.131
6XY13032-D 192.168.700.732

p Check the desired PMX.
» Click Connect.
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This takes you to the overview:

LIMIT SWITCHES ]
FIELDBUS ©

E DEVICE HAME: PMX (4.4)
PARAMETER SET: Default (000)

EtherCAT

oreraros @ @ ® (2 PMIX'
HBM

a OVERVIEW

INTERNAL CHANNELS ®
SLOTI PEr SLoT2 [P
nFurce -0.57v IForce IVo\lage Ichéﬂ
Displacemem 0.02v 0.153, -0.00. O ‘j
nanque -0.00v Displacement Current Torque
[+ (Y “0.004 0.01 e -0.00: 0.00m o]
EDAC'\E -0.00v HchZS Hch33 HSpeed of rotatien
| 236% | 0.00 b
EEmsmnmums 0 owr L1 oo, ) B oo
B <catc s - 0.00 Bl <caicss 0.00 [17 - 0.00 B <calc 25 0.00
B <caic 2> 0.00 [10 R 0.00 B <caices 0.00 B <cate 26- 0.00
Bl catc 3 - 0.00 17 - 0.00 B <calc 19> - 0.00 B <caic 27- --- 0.00
[ 4 - 0.00 [12 P p— 0.00 B <calc 20- 0.00 B <caic 28- - 0.00
5 - 0.00 [E <calc.13s - 0.00 Bl <cele 215 0.00 20 TR 0.00
B caice 0.00 |12 T - 0.00 [22 e r— 0.00 [ <cate 30— 0.00
Bl catc 7> - 0.00 [15 EE—- 0.00 B cale 23> - 0.00 Bl <cale - --- 0.00
E-catcee 0.00 [16 PESTr— 0.00 B colc24- 0.00 EA <caic 32- - 0.00

There you can see the current measured values and - at the appropriate user level - set

up the PMX.
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Option B:
Connection via the NetBIOS (name) under Windows
» Open your PC's network environment.

- PMX appears in the network environment.

&0 CITTEEL BT

Organize « Metwork and Sharing Center  » 5= = [ @

-

i Videos - Mame
™= MULEK-DESK | UK
18 Computer @ 1% MOOG-PC
1% MUELLERXP

f‘! Metwork 18 NBERAUN

= A T-7F59094
18 ANDREASFAHRI

18 CRAMM-NOTEBOOK
1% CRAMM-PC % REINHARDS-PC

1M DEMOSYS v 4 [t

@ 50 items

» Open your web browser.

» Type pmx/ in the address bar.

Assigning names if there are several PMX devices in the network:
* First device: PMX

* Second device: PMX-2

e Third device: PMX-3 etc.

There you can see the current measured values and - at the appropriate user level - set
up the PMX.
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“ Important

If no DHCP server is found, and no fixed (static) IP address is set in the device, PMX
automatically uses an IP address according to RFC5735 (APIPA, 169.254.xxX.XXX).
If a static IP address has been set, two IP addresses are available: the set static
address and an 10 address from the automatic IP range.

Option C:
Connection via Zeroconf/Bonjour

» Download and install Apple's "Bonjour Print Services” software:
http://support.apple.com/kb/DL999?viewlocale=de_DEG&Iocale=de_DE

If Apple software has already been installed, Bonjour will usually already be on the
computer.

p Enter pmx.local. in your web browser's address bar.

You can then see the current measured values and - at the appropriate user level - set
up the PMX.

“ Important

You can permanently change the device name (factory default "pmx") and the network
settings (DHCP, IP address, subnet mask, gateway) in the Network menu item.

11.3.1 Making network settings via a USB flash drive

If you cannot find the PMX in the network, you can also make the network settings
using a USB flash drive.

b Create a text file with the name "pmx.conf" in the flash drive's root directory.

P Enter text similar to that in the following examples. Change device names and
network settings as appropriate.

Example 1:
*This pmx.conf file sets the device name to "pmx_new_name", and switches the
PMX to DHCP mode.

<pmx type="set">
<hostname>pmx_new_name</hostname>
<network>

<dhcp>true</dhcp>

</network>

</pmx>

Example 2:

This pmx.conf file sets the device name to "pmx”, and specifies a fixed IP address:
<pmx type="set">

<hostname>pmx</hostname>
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<network>
<ipaddress>192.168.1.2</ipaddress>
<broadcast>192.168.255.255</broadcast>
<netmask>255.255.0.0</netmask>
<gateway>192.168.169.254</gateway>
<dhcp>false</dhcp>
</network>
</pmx>
4. Plug the flash drive into the USB port on the PMX while the PMX is running nor-
mally.

The settings will change immediately, but will not be immediately apparent in the
other network devices. We recommend restarting the PMX by disconnecting the
power supply. The PMX can then be found in the network under the new settings.

“ Important

The flash drive converts each PMX device as soon as you plug it in! So you should
delete the file, rename it, or move it to a subfolder.

11.3.2 Changing network settings in a web browser

DEVICE NAME: PMX (4.4)
o N
% PARAMETER SET: Defauht (000) sommsrator ) © 3 2 PMX

Q

SYSTEM PARAMETERSET
Yl 4

OVERVIEW AMPLIFIER DEVICE SCAN DEVICE NAME
CALSHATED VIEW LOG SYSTEM TIME
FIELDBUS NETWORK @
DIGITAL OUTPUTS FIRMWARE UPDATE
LIMIT SWITCHES CHANGE PASSWORD
SETTINGS
ASSISTANT SYSTEM OPTIONS
DEVICE STORAGE
4
DEFINE POLICIES
REBOOT DEVICE
MONITORING
OBJECT DICTIONARY _
4
. AN =
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NETWORK SETTINGS » ?

| DHCP |

192.168.100.132

182 168.100.40
192.168.100.2
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11.4 Display and control options

n Important

For a detailed description of PMX operation see the PMX online help. Download the
current firmware from the HBM PMX website: https://www.hbm.com/de/2981/pmx-mod-
ular-measuring-amplifier-system-for-the-iot/.

The overview shows the plug-in cards (amplifiers) in the PMX, with the current
measured values, the status of the digital inputs/outputs and bus systems (if present),
as well as the calculated channels.

| 4 -ﬂ Touch or click on one of the icons, or one of the places where the cursor turns

into a hand (!}—r'rl , to access the dialog to change the setting.

| 4 @ Use the menu icon to open the Settings menu, from which you can access
all dialogs by way of the menu table structure. All the menu items with a triangle

in the bottom right corner have additional submenus. As soon as you have
selected a menu item, the menu path is displayed next to the symbol for the setting
menu.

“ Important

o

If you change a setting, the floppy disk icon - is displayed at the bottom right to
show that the setting is initially only stored in the RAM. Touch or click on this symbol
to save the setting power failsafe in flash EPROM.
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Symbols and displays used

m The icon opens the user administration function.
The icon opens the language selection function, where you can
switch to one of the displayed languages.

ﬂ The icon opens the favorites list. You can add any view to the
favorites list.

The icon opens the help.

The LED at the bottom left in the status line shows the status of the PMX:
H The green LED indicates that everything is in order.

© The yellow LED indicates that there is an error in one or more
of the channels, but the PMX keeps on working.

e The red LED indicates that there is a critical error. No more
measured values can be acquired or processed.
It is also possible that the network connection to the PMX may
have been lost. In this case the PMX can continue measuring.

The small graphic in the status bar at the bottom (A, see

ﬂ”ﬁfﬂ“‘y‘q'w Fig. 11.1) shows the PMX's capacity utilization (0 ... 100%).
You can estimate in this way whether, at the selected sampling
rate,

- the defined calculations can be performed;

- the number of calculations needs to be reduced,;

- one of the sampling rates needs to be lowered,;

- a CODESYS application has overloaded the capacity of the CPU.
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DEVICE NARME: PMX (4.4)

PARAMETER SET: Default (D00) OPERATOR "n @ * ? wx..‘
M

a OVERVIEW
SLOTI PXs7a
nFnrce -0.57y Force Voltage cha 1
D\sp\acemem 0.02v I 0.153« I -0.00+ ' 0
nTcrque -0.00v Displacement Current Torgue
[ [0 e 0.01n -0.00, [T 000w 7] ]
EDAC'\.S -0.00v HchZS Hch?.} HSpeed of rotation

-2.36% 0.00, [ O
!chH b nchaA HAnq\e
T oo2ososesosoros 0.00% 0.00. 00.
B -coc1s 0.00 B oo 0.00 [17 . 0.00 B <calczs- 0.00
| 2 P 0.00 M <coc10- - 0.00 [15 V- 0.00 B <calez6 0.00
El-colos 0.00 B <coc1- - 0.00 B <calc 19> 0.00 B <calc 27 0.00
B-csica- 0.00 B <caic12- - 0.00 B -cstc 200 0.00 B <calc28. 0.00
H-csic5- - 0.00 B <csic.13- - 0.00 Bl<csic 215 - 0.00 B <calc 29 --- 0.00
B-cico - 0.00 [ <caic1a- - 0.00 B -catc22- - 0.00 Ed-calca0- - 0.00
[ 7 BN 0.00 [ -caca5- - 0.00 23 By 0.00 Bl -caica1- - 0.00
| 5 - 0.00 M cacase - 0.00 [24 oY 0.00 B8 calcaze - 0.00

IEEEECEEEAEEN NN,
1020304 03 06 (07 0809 10 1112(13(14/15] 16 17 18 19 20 21122 2324 25 26|27 28 20 30] 31/ 32
EtherCAT Init

A

Fig. 11.1  The overview page of the PMX web browser with the device and signal
realizations of the connected PMX.

Measured value realization

You can customize the display of the measured values and data from the calculation
channels of the PMX individually for each measurement channel. This affects the
number of decimal places and the increment of the digital scale. This allows you to
adjust the display to the requirements of the application.

Measurement display: Click on the required measurement display in the amplifier
settings.

Calculated channels: Option in the Decimal Places dropdown menu.

These settings only affect the display value in the PMX web serve, and do not relate to
the values in the PMX or the interface output.

Example: Setting with 2 decimal places and an increment of 2 digits, i.e. 0.02, 0.04,
0.06, 0.08 ...
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Farce

nmm 0000 | .00000 | .000ooo

Display increments -
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11.5 PMX web server menu structure

11.5.1 Overview of all device settings
Each menu item has an online help that you can access by

\’_’ ]

— clicking on this icon.

e Clicking on this icon opens the menu page. Choose SETTINGS
to parameterize the PMX. Select the required menu item by
clicking on it.

DEVICE NAME: PMX (4.4) % ~o
PARAMETER SET: Default (000) sommistraror () @ @ (2 PMX

BM

SYSTEM PARAMETERSET
A A

AMPLIFIER DEVICE SCAN DEVICE NAME
OVERVIE CALCULATED

CHANNELS YIEW LOG SYSTEM TIME

FIELDBUS NETWORK

DIGITAL OUTPUTS FIRMWARE UPDATE

CHANGE PASSWORD

LIMIT SWITCHES
SETTINGS ASSISTANT SYSTEM OPTIONS
SHOW DEVICE
STORAGE
DEFINE POLICIES BACKUP TO PC
REBOOT DEVICE RESTORE FROM PC

MONITORING OBJECT DICTIONARY A VLR

UPLOAD CERTIFICATE

4
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11.5.2 Restoring the factory settings
Loading the factory settings deletes the following settings:

« All channel and amplifier settings (measurement channels and calculated channels,
e.g. min./max. values)

« All device settings (e.g. parameter sets).
The following are not deleted:
* The network settings

« The passwords for the different user levels (OPERATOR, MAINTENANCE,
ADMINISTRATOR)

» CODESYS applications and CODESYS web visualizations (for updates installed on
firmware 1.46 or higher).

PMX
START-UP 149



11.6  PMX startup behavior

“ Important

PMX initialization takes a few seconds. A self-test of all the modules is run during this
time. All the LEDs flash to indicate this status. After the self-test has run, read off the
status of each component from the corresponding status LED - see sections 8.2.3 to
8.2.5 (starting on page 50).

*  When the PMX is switched on, the digital and analog outputs are setto 0 V.
«  When the system boots up, the analog outputs remain setto 0 V.

» After booting up, the configured and valid outputs are set to the specified value
between -10 and + 10 V.

» Invalid (unconfigured) outputs go to 0 V (Safe Value).
If an output becomes invalid during operation, it will also be setto 0 V.

* You can also set a different value for the Save Value. The factory settingis 0 V.
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11.7 Operating behavior of the PMX

According to its application specifications, the PMX is suitable for test and measuring
tasks with integrated monitoring and control tasks. However, it must not be used in
areas where malfunctions could result in personal injury or damage to property.

A number of measures have been implemented in PMX to enhance the operational
safety of the plants in which it is used.

Setup mode

A target value (test signal) can be simulated for every measurement signal without an
actual measured value needing to be received from the plant. This allows you to test
downstream functions and components. This also works for the analog outputs
(#10V).

Ongoing operation/measuring mode
» Digital outputs: Here you can signal in detail the device or measured value status
via hardware outputs, fieldbus or Ethernet (PC).

» Thresholds: Normally the status of the measured values is taken into consideration
in the analysis, meaning there is no switching process in the event of an invalid
measured value. You can suppress this with the Ignore Meas. Status option. This
means the limit conditions will then be analyzed even if the measured value is
incorrect (invalid).

A measured value is invalid and identified accordingly if

» the input range of the measuring amplifier was exceeded,;
» acalibration is running;

« the working standard calibration is incorrect;

» the setting saved in TEDS cannot be implemented in the Use TEDS if Available
setting (e.g. wrong transducer type, no measuring range, invalid filter value, etc.);

« the TEDS content cannot be read correctly or there is no TEDS even though
TEDS Required is set.

Digital inputs

These must be connected against +Ub (PLC logic). An open input is detected as Low
by the internal pull-down resistor.

11.8 Signal delays

Typical signal delays of the individual PMX hardware and software components.
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Hardware| | Firmware | | Hardware
PX878 Limit PX878
—» Dig. Input —»| Switch / Dig. Output
0.18 ms Dig. 0.08 ms
Output
— <0.3ms Ly
PX455 | Filter Data PROFINET®
—p 0.34 »| Referto | | Transfer 10
-4 ms Tab. 11.2
Refer to > EtherCAT®
PX401 - Filter —» Tab. 11.3
—» 1 Refer to
043ms | g Tab. 11.1 [ ™
| Ly
EtherNet/IP™
Calculated >
channel N
0.0 ms
PX460 > APX878
nalog
—pp 0.32 ms at 19200/s output
0.16 ms at 38400/s 0.17 ms
Fig. 11.2  Signal delays
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Filter group delay

Cut-off frequency fc Phase delay (in ms)

(in Hz, -3dB) Bessel Butterworth
6000") 0.07 094
5000") 0.08 0.12

3000 0.10 0.14
2000 0.20 0.28
1000 0.42 0.61
500 0.86 1.23
200 2.00 3.10
100 415 6.17
50 8.45 12.5
20 21.4 30.7
10 39 47
4 9]
174 216
1 340 430
0.5 680 840
0.2 1680 2090
0.1 3360 4200

1) 5000/6000 Hz cut-off frequency for PX460 only
Tab. 11.1 Phase delays for PX401 and PX460
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Cut-off frequency fc Phase delay (in ms)

(in Hz, -3dB) Bessel Butterworth
2000 0.16 0.23
1000 0.42 0.60

500 0.85 1.24
200 2.00 3.10
100 415 6.17
50 8.45 12.5
20 21.4 30.7
10 39 47
5 74 91
174 216
1 340 430
0.5 680 840
0.2 1680 2090
0.1 3360 4200

Tab. 11.2 Phase delays for PX455

Data Transfer Rate Phase delay in ms
(in Hz) Minimum Typical Maximum
1200 0.1 0.52 0.93
2400 (factory setting) 0.1 0.31 0.52
4800 0.1 0.21 0.31
9600 0.1 0.16 0.21

Tab. 11.3 Data phase delays

Example
Signal delay of a sensor signal through a Bessel filter to the analog output:

Signal path PX455 -> 2 kHz Bessel-> PX878
(0.34” +0.16 (Tab. 11.3) + 0.17%)) ms = 0.67 ms

*) See diagram on page 152

Fieldbus
Delay time until signal appears in cyclic data frame.
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Protocol Data Copy Rate Phase delay in ms
(in Hz) Typical Maximum
PROFINET® |0 | 1200 (standard and max.) |1.8 + frame_cycle /2| 2.4 + frame_cycle
2400 (standard)
EtherCAT® 4800 1.0 + frame_cycle /2| 1.5 + frame_cycle

9600 (maximum)!)

1.8 + frame_cycle
/2

1) The EtherCAT® data copy rate has only minor effects on the signal delay. Between copy rates of 2.4
and 9.6 kHz, the advantage theoretically amounts to 0.16 ms, which is significantly smaller than the
statistical spread.

Tab. 11.4 Fieldbus phase delays

EtherNet/IP™ | 1200 (standard and max.) 2.4 + frame_cycle

"Data Copy Rate" is the time in which the data is copied to the fieldbus module in slot
0. frame_cycle is the rate of the cyclic data frame set in the bus configuration tool.

Example

Signal delay of a sensor signal via the EtherCAT® fieldbus:

Signal path: PX455 -> 2 kHz Bessel-> Data transfer @2.4 kHz -> EtherCAT @2.4 kHz
PX01EC

(0.34 + 0.16 (table 1.2) + 0.31 + 1.2) ms = 2.0 ms (average signal delay from input
terminal to EtherCAT® fieldbus)

*) See diagram on page 152
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11.9 Fieldbus integration

“ Important

Make sure to use the correct device description file (see also section 16.1,
"Device description file", page 259).

11.9.1 PROFINET® 10 connection
P Connect the PMX device(s) and PROFINET® master via Ethernet cable (Cat 5)
(following the topology).

» When using the PROFINET® IRT protocol, observe the sequences of the PMX-RJ45
sockets: Port 1 (bottom), Port 2 (top).

P For PROFINET®-IRT, turn on the IRT protocol in the PLC configuration software, and
specify the cable lengths and the ports for the wiring (see also section 8.2.4,
"Fieldbus LEDs", page 52).

The bus does not need any termination resistors, as active nodes are involved.

Use the device description file (GSDML) to configure the PMX in the master. It is avail-
able as a download from the HBM PMX website, and you can generate it in the PMX
itself and download it from there.

Procedure

P> Change the user level to ADMINISTRATOR.

P> Go to SETTINGS -> FIELDBUS.

» For No. Transm. Calc. Channels specify how many channels will be transferred.
» Click on Create GSDML File.

The file is saved in the "PROFINET" directory.

You can also access the directory with any browser. Enter the address http://<PMX-
Name>/public/PROFINET/ to open the "PROFINET" directory. For <PMX name> specify
the network name or the IP address of the PMX.

The PROFINET® system is configured using your PROFINET® master supplier's
engineering tool.
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Example with a SIEMENS PLC under STEP7 with the SIMATIC Manager or TiA Portal
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11.9.2 EtherCAT® connection

P Connect the PMX device(s) and EtherCAT® master via Ethernet cable (Cat 5).
Follow the topology: IN (bottom) / OUT (top) of RJ45 sockets on PXO1EC.

The bus does not need any termination resistors, as active nodes are involved.

Use the device description file (ESI) to configure the PMX in the master. It is available
as a download from the HBM PMX website, and you can generate it in the PMX itself
and download it from there.

Procedure

P> Change the user level to ADMINISTRATOR.
» Go to SETTINGS -> FIELDBUS.
P For No. Transm. Calc. Channels specify how many channels will be transferred.
P Click on Create ESI File (EtherCAT®).
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The file is saved in the "EtherCAT" directory.

You can also access the directory with any browser. Enter the address http://<PMX-
Name>/public/EtherCAT/ to open the "EtherCAT" directory. For <PMX name> specify
the network name or the IP address of the PMX.

The EtherCAT® system is configured using your EtherCAT® master supplier's
engineering tool.

Example with a Beckhoff PLC with the TwinCAT System Manager

L] T —

ions_Hep
D wd I EIEITZ 2 X R e e A G

[ [ enel |t [ AT [Ovine [ o O]

Name: Dovcn 1 (@heCAT) i
Tive AT

Comment:

[ Disabled Ceste symbols ]

Nomber  Bextlame Guine i Type e O EBu(m. Lnkedto
EEE Boct oMY o e 160 100

Message
5. 08082014 12071818 ms  COM
5. (8042014 12071884 ms  TCRTI

Local (17219.20025.11) SRR

11.9.3 Setting the fieldbus update rate
P> Change the user level to ADMINISTRATOR.
» Go to SETTINGS -> SYSTEM -> DEVICE -> SYSTEM OPTIONS.

P Select the Internal data transfer rate. The fieldbus update rate will follow this value
up to the fieldbus-specific maximum.

The change is effective immediately. Click on the floppy disk icon at the bottom right to
save permanently.
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SYSTEM OPTIONS » 2

SETTIM VALUE
Sar uj

19200 Hz

The actual update rate per channel depends on thefitted cards

2400 He | This update rate influences all other update rates

24001z || This update rate depends on current system update rate

System load (0... 100%)

2400 He The vl atically cal culated from the other rate settings

Load of fieldbus card CPU (0 ... 100%)

ofr | Thestatus of the CAN b

1000 kbitfs The current CAN bus baudrate

-

11.9.4 EtherNet/IP™ connection

p Connect the PMX device(s) and your EtherNet/IP™ scanner via Ethernet cable
(Cat 5).

Both ports, P1 and P2, have the same IP and MAC addresses.

The bus does not need any termination resistors, as active nodes are involved.

Use the device description file (EDS) to configure the PMX in the scanner. It is available
as a download from the HBM PMX website, and you can generate it in the PMX itself
and download it from there.

Procedure

P> Change the user level to ADMINISTRATOR.

» Go to SETTINGS -> FIELDBUS.

p For No. Transm. Calc. Channels specify how many channels will be transferred.
p Click on Create EDS File.

The file is saved in the "EtherNet_IP" directory.

You can also access the directory with any browser. Enter the address http://<PMX-
Name>/public/EtherNet_IP/ to open the "EtherNet_IP" directory. For <PMX name>
specify the network name or the IP address of the PMX.

The EtherNet/IP™ system is configured using your EtherNet/IP™ scanner supplier's
engineering tool.
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Example with Allan-Bradley PLC ControlLogix and LogixStudio
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12 QUICK START

12.1  Preparing the measurement system
1. Connect the PMX to your PC via the Ethernet socket - see section 11.3, page 136.

ETHERNET UsB CAN m  SYNG our POWER

N ;

SYS
Cable: Standard Ethernet cable (Cat 5)

90...30V —
2. Connect your transducers to the measurement cards (plug terminals) - see sections
8.4 to 8.7 (starting on page 62).

L

)
SUB
CHANNEL
‘ﬂ ~ wh Measurement 1>
signal (+)
bk Bridge excitation 21
voltage (-)
o rd Measurement o
© signal (-)
: bl Bridge excitation 31
p [ gn voltage (+) ol
' Sense lead (+) 3
) 9, Sense lead (-) 2 I
: e
: T_y_ Cable shield Hsgo1-
i Hsg. = housing
_

Fig. 12.1 Example: Force transducer / load cell on PX455

The transducers can also be connected if you have already connected the power sup-
ply.
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3. Connect the power supply (10 ... 30 Vpc) - see section 8.3, "Supply voltage”, page
61.

The power supply must be at least 15 W.

The PMX boots, and then displays its system status (see section 8.2.3). The system
LED must light up green. This process takes a few seconds.

ETHERNET USB CAR w SYNG our POWER

I :

88

10...80V —

L

The PMX is set to DHCP (automatic address assignment) at the factory. Set your PC to
DHCP as well. The IP addresses will then be set automatically. This process takes
several tens of seconds.

Call the PMX web server by entering PMX/ in the address bar of your browser.
The PMX web server appears, showing the start screen (overview).
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DEVICE NAME: PMX (4.4)

0
PARAMETER SET: Default (000} OPERATOR M @ *

HBM

e OVERVIEW

INTERNAL CHANNELS @
SLOT1 FX272 SLOT2 PX455 SLOT 2 PX401 SLOT 4 PX460

[ -0.57v volage cha.l
Dlsp\acsmenl 0.02v -0.00v O
-0.00v Displacement Current Torgue
-0.00v 0.01mm -0.00. I 0.00ir
-0.00v Speed of rotation
H GRS

G

ch3.3

0.00.
ch3.4

3 000: - |

CALCULATED CHANNELS

[ - 0.00 B -caico- 0.00 I <colc 17> 0.00 [25 . 0.00
| 2 Prea—- 0.00 & <calc10- 0.00 B -csic18- - 0.00 EA-csic 260 0.00
Bl -colc 5 0.00 [ <caica1- - 0.00 [ <calc 19> 0.00 B -calc 27— 0.00
[ 4 P— 0.00 B <calcaze 0.00 [ <calc 200 0.00 B <calc 28- 0.00
B -ooic 50— 0.00 [E <calc1z- - 0.00 Bl <catc 21> 0.00 B <calc 29- 0.00
[ 6 - 0.00 B -calc1as 0.00 B <cstc 225 - 0.00 B <calc a0- 0.00
(7 - 0.00 [H <calc15- - 0.00 [ <calc 22> 0.00 Bl -calc - 0.00
[ o Era— 0.00 [ <calc 160 0.00 B <calc 24> 0.00 A -calcz- 0.00

DIGTALOUTPUTS ©
LIMIT SWITCHES o o1
FIELDBUS ]  EthercaT Init

The PMX system is now ready for measurement, and you can see live measured val-
ues.

» Click on the globe icon to switch to another PMX web server language.
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If there are multiple PMX devices in the network, this selection box will appear before
the overview:

DEVICE OVERVIEW * ?

PMX devices found in this network segment:

Device Name Serialnumber P Address Version Flash LED's
PIAX1 6X¥13031-D  1927168100.131 14
@ ruxz GXV13032-D 1927168100132 44 |

Connect

P Check the desired PMX.
p Confirm with Connect.

The flash function allows the device to be identified by flashing all the device LEDs.
4. Configuring the PMX with a web browser

P> Click on the user icon ﬂ to go to the Maintenance or Administrator level.
Depending on authorization, you can make the following settings:

Assign sensors

Assign units

Set filters

Monitor maximum and minimum values
Monitor limit values (Thresholds)

Set up virtual (calculated) channels
Configure digital and analog inputs/outputs
Create and administer parameter sets

D

Click on the floppy disk icon to save changed settings power failsafe to the
device.
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DEVICE NAME: PHX (4.4)
" S
E PARAMETER SET: Defautt (000) somnistraror, ) @ @ 2 PMIX

a OVERVIEW

INTERNAL CHANNELS (]
SLoT1 PXizs

o -0.97v Force Voltage chd1
oo, L0, 000, 00. [

Hoxcs -0.00v Displacement Current, Torque
[ -0.00v 0.020n 2 -0.00, O |
Hoxcs -0.00v ch23 Hchaa HSpeed of rotation

-2.36% G| 000, A O ]
s ot e
EEssmssmms O ooce g B ow Er 00
[ . 0,00 B -cacos - 0.00 [ <caica7s - 0.00 B <calc 255 - 0.00
B <csic2 - 0,00 M <caicos - 0.00 18] 0.00 B <calc2s: 0.00
H-caics - 0,00 W <caics - 0.00 B -<csic15 - 0.00 BEd<caic.27 - 0.00
B-caicas - 0.00 Bl<cacazs - 0.00 B <calczos - 0.00 - 0.00
B <caics - 0.00 H-caic13> - 0.00 [21 PRI 0.00 0.00
B-caco - 0.00 B <calcaas - 0.00 B<calczzs - 0.00 B <calc 305 - 0.00
[ 7 - 0.00 B-caic15 - 0.00 B <caic.25 - 0.00 B <csic.35 --- 0.00
Bl <catcss - 0.00 E-catcie - 0.00 BA-<caic.25 - 0.00 EB<csicaz --- 0.00

DiGTALoUTPUTS © |1 |
LIMIT SWITCHES o o1}

FIELDBUS (0] EtherCAT Init

Do you really want to save changes?

Confirmation prompt | T I

To get additional help, click the Help icon .

The web server help opens with information relevant to the displayed page.
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12.2 Typical operating sequence (measurement example)

The easiest way to configure the PMX measuring amplifier and its measurement
channels is via the PMX web browser. The sensors, Ethernet cables and power supply
must be connected correctly (see sections 8.3 and 8.4 starting on page 61 as well as
section 11.3, page 136).

The overview shows the PMX with all its measurement cards and signals, as well as all
device information.

DEVICE NAME: PMX (4.4) D o
PARAMETER SET: Defauft (000) oreraron M @ @ (20 PMX

M

a OVERVIEW
INTERNAL CHANNELS ®

SLOT 1 PX878 PX455 SLOT2 PX401 SLOT 4 FX460

n Force Voltage
e — 0.153 -0.004 0 =
Bl rorque S Displacement Current.
B : 0.01.n fiH 2000, [ 0.00iw ]
i Hch}} Speed of rotation
-2.36% 000, [ O4n =
ch34
0.00% 0.00, 0.0
Bl <cotens - 0.00 [ o - 0.00 [17 - 0.00 B <calc 25> - 0.00
B -csic 2> — 0.00 B <caic10- — 0.00 B-caic 8- - 0.00 B <caic 26- - 0.00
Bl -coic 3> — 0.00 Bl <caic 11— 0.00 B<caic - - 0.00 B-caic 27> - 0.00
B-csicas - 0.00 B <caicz - 0.00 E<calc 20 - 0.00 E-caic 265 - 0.00
[ - 0.00 H <coic1s 0.00 Bl-cacs 0.00 B -caic2s- 0.00
B-caice- 0.00 B <caic2- — 0.00 B-caic.22- 0.00 B <catc a0~ — 0.00
[ 7 s - 0.00 B <csic15- — 0.00 B-calc 23 - 0.00 Bl <caic 31> - 0.00
B-csic - 0.00 M <caic 6= --- 0.00 E<calc 24 - 0.00 ERcaic 325 --- 0.00

| 4 ﬂ Switch to the ADMINISTRATOR user level (might be password-protected),

then click on the Settings -> Amplifier menu icon.@

Alternatively, you can also switch directly to the relevant settings menu by clicking on
the desired channel or function (e.g. a limit value). This always requires authorization
for the respective user level.
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DEVICE NAME: PMX (4.4
PARAMETER SET: Defaul (000)

PMIX'

5
sommisTaror () @ OB (2

Force Displacement hz.3 chz.d
-0.00x 0.02nn -2.36% B 0.00% EH
SENSOR Default SENS Default SENS 4
SENSOR TYPE | IR L S| taoctive a-Bridge 100m~ [ | Fui-Bridoe amvrv v B rur-sridae e ]
prysicauniT | |} ~ mm v mpy v ey -
CHARACTERISTICS
0000000 e 0.000000 o 0.000000 o 0.000000 o
0.000000 [ 0.000000 nm 0.000000 m 0.000000 =
2010270 e 20.00000 . 2000000 m 1.000000 .
1000000 W 10.00000 nm 10.00000 o2 1.000000 =
SIGNAL CONDITIONING
41996378 v R} ooooooo om R | 2350000 o g oooooo = &
0.000000 W 0.000000 nm 0 000000 o2 0.000000 o
CONTROL FUNCTIONS o« & = @ « @ « @
off ~ off ~ off v orf v
off off ~ off ~ off ~
0.00 0.00 o g | ooo o @ oo e |
Force Displacement chz23 ch2e
Bessel ~ Bessel ~ Bessel ~ Bessel ~
500 Hz v 2000 Hz A\ 2000 Hz ~

Make the appropriate sensor and signal settings here for each slot and channel.

Click on the slot number to select a different measurement card:

Orange = selected measurement card; blue =

measurement cards in the PMX; gray = empty module slot.

Example: Configuring with force transducer

In the example above, a PX455 is in slot 2 and a force transducer S2M 1000N (strain
gage full bridge) is connected to the first channel.

The PMX amplifier channel is set to the full bridge sensor type, with a measuring

range of 4 mVv/V.

e The scaling (Characteristic) is set to 1000 N with a sensor sensitivity of
2.010270 mV/V. If the sensor has TEDS, the channel is automatically parameterized
by default. Otherwise, activate the TEDS settings on the second amplifier settings
page.
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The filter type here is set to Bessel, with a cut-off frequency of 5 Hz.

The data is now changed in the PMX, and the floppy disk icon appears in the status
bar.

To save the setting power failsafe in the PMX, click on the icon and confirm the
save prompt.

Example: Configuring the PMX with a strain transducer

In the example above, a PX455 is in slot 2 and a strain transducer SLB700A is
connected to the second channel.

The PMX amplifier channel is set to the full bridge sensor type, with a measuring
range of 4 mVv/V.

The scaling (Characteristic) is set to 500 pm/m with a sensor sensitivity of
1.5mV/V.

The filter type here is set to Bessel, with a cut-off frequency of 5 Hz.

The data is now changed in the PMX, and the floppy disk icon appears in the status
bar.

To save the setting power failsafe in the PMX, click on the icon and confirm the
save prompt.
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DEVICE NAKE: PHX (44) . )
v
PARAMETER SET. Default (000) aominsTraror ) @ 3 (20 PMX

HBM

ch2.4
el : 2.36% L] 0.00%

SENSOR

SENSOR TYPE Full-Bridge 4mYy/ Full-Bridge 4mv/\V Full-Bridge dmV/\V Full-Bridge dmYyY
PHYSICAL UNIT B} pm/m myn mysy
CHARACTERISTICS
0.000000 e 0.000000 e 0.000000 o 0.000000 o
0.000000 N 0.000000 —n 0.000000 o 0.000000 o
200270 e 1.500000 e 2000000 m 1.000000 m
1000000 [ 500.0000 —um 10.00000 ol 1.000000 o
SIGNAL CONDITIONING
4996378 O BNl o Bg | 2350000 = gl ooooooo = G
0.000000 N 0.000000 —n 0.000000 o 0.000000 o
CONTROL FUNCTIONS o & o W@ « & « @
off N off w off ~ off w
off d off v off v off -
0.00 N 0.00 @ oo o oo il |
DATA ACQUISITION Default DAQ 4 Defaut DAQ 4
Forca Sirain ch23 ch24
Bessel ~ Bessel ~ Bessel ~ Bessel ~
5Hz ~ 5Hz ~ 2000 Hz b 2000 Hz v

Example: Configuring the PMX with a displacement transducer

In the example above, a PX455 is in slot 2 and a displacement transducer WI 10 mm is

connected to the third channel.

»  The PMX amplifier channel is set to the inductive half bridge sensor type, with a
measuring range of 7100 mV/V.

» The scaling (Characteristic) is set to 710 mm with a sensor sensitivity of 80 mV/V.

» The filter type here is set to Bessel, with a cut-off frequency of 20 Hz.

» The datais now changed in the PMX, and the floppy disk icon appears in the
status bar.

» To save the setting power failsafe in the PMX, click on the icon and confirm the
save prompt.
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DEVICE NAME: PMX
PARAMETER SET- Defauh (000)

[ d

HBM

PX455

SENSOR,
SENSOR TYPE

Default SENS

Full-Bridge 4m v/ Full-Bridge 4mv/y

o
ADMINISTRATOR \M

Displacement

@ ® 2

prvsicaL uniT [IE] um/m v mm v myre v
CHARACTERISTICS
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
200270 1.600000 80.00000 1.000000
1000.000 500.0000 10.00000 1.000000
SIGNAL CONDITIONING
4996378 3061642 1.360000 0.000000
0.000000 N 0.000000 4"% 0.000000 mm 0.000000
CONTROL FUNCTIONS = o @ 3
off v off d off v off v
oft ~ ot ~ off ~ off ~
0.00 i N — @] oo nm .00 =
DATA ACQUISITION
Force Strain Displacement chZ24
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12.3  Adjustment Assistant

Firmware version 2.04 and later provides an Adjustment Assistant to help adjust non-
calibrated sensors. It provides a simple, menu-guided way of calibrating up to four
sensors. This is useful, for example, where the sensors are not installed in a machine
until on site and are operated in force shunt mode. You can use a measurement chan-
nel in the PMX or an external reference measurement chain as a reference sensor.

1. Selecting the adjustment channel and the reference channel

INTERNAL CHANNELS

2. Referencefarce

Zero balance (optional)

1.032489 N

. Manually enter reference value

rad ~

continue = Cancel

2. Adjusting the measuring chain in the unloaded and loaded state
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ADJUST CHANNEL *»* (?

Step 1:Remove [oad from sensar

Slet Channel  Mean Standard deviation

Slot Channel  Mean Standard deviation
M M
ZE Siva Siva

Decimal Flaces .00 e

Apply Cancel

H w

To improve accuracy, you should repeat the adjustment process multiple times.

3. After the adjustment processes, the channel settings are applied by clicking Apply.
Clicking Cancel restores the initial state.

12.4 Updating firmware (PMX web server)

To operate current versions of the PMX devices, you need a terminal (such as a PC or
tablet with a mouse) running a current web browser (Internet Explorer version > 9.0,
Firefox or Chrome) and with a screen resolution of 1024 x 768.

Windows XP must be installed on the PC as a minimum.

A new version of the web server is a component part of the PMX firmware, and is
installed together with it in a firmware update (see chapter 24, "Firmware update”, page
424).

Run the firmware update in the PMX web browser using the Settings -> System ->
Device -> Firmware Update menu.

For more support, see the web browser online Help.
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You can download the latest firmware from: https://www.hbm.com/de/2981/pmx-
modular-measuring-amplifier-system-for-the-iot/
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13 INTERNAL CALCULATION CHANNELS

The PMX provides a total of 32 internal calculation channels for free use. You can
distribute the more than 30 available calculations made in the PMX's DSP (Digital Sig-
nal Processor) to those channels as you like, and also use calculations multiple times
as well as in other calculations. Calculation channels are calculated at the same speed
as measurement channels. Like them, they can be processed further via analog out-
puts, fieldbus or Ethernet (PC software/ API).

Calculations are initially performed internally only. You can use the PX878 plug-in card,
for example, to send the result to external devices as an analog or digital signal.
Calculations can be used in other calculations if they are arranged above the calcula-
tion in which they will be used in the list. Some constants that are helpful for calcula-
tions, such as invalid, 0 (constant 0) or 1 (pi), are always available. Create additional
constants yourself.

n Important

Make sure that the CPU load caused by the calculation channels is below 100%,
otherwise individual values will be lost. Reduce the output rate of the calculation
channels as necessary to do so.

The CPU load of the calculation channels is displayed in the status bar of the PMX web
browser and in the Settings -> System -> Device -> System Options menu.

The information is additionally available in the PMX system status, and you can output
it via fieldbus, Ethernet and digital output.

When using the object dictionary, adding, changing or deleting calculation channels
dynamically changes the object list. Then recreate the header files and adapt the
programming via fieldbus or PC control.

13.1 Calculation rate

The following applies to all modules , unless otherwise specified:

Calculation rate Equivalent to update rate (default setting 19200/s)

Value range of Simple floating point resolution according to IEEE 754
floating point values | range approx. +3.4x1038
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“ Important

If one of the source signals is invalid, the output signal will be invalid as well. If the
result is outside the output range, NaN (not a number) appears in the display and
+3.4+1038 (invalid) is outputted. This is displayed in the PMX browser and in the
measurement status.

13.2 Descriptions of calculations
13.2.1 Scaling

13.2.2 Two-point scaling

Function Linear scaling of a signal
Output=m=+In+b
wherem=(y2 -y1)/(x2-x1)and b=y2 - m * x2

Source Input

Output Result channel

Parameter(s) | Two interpolation points (x1 | y1) and (x2 | y2)
where x = input values and y = output values

Default setting| x1 =y1=0;x2 =y2 =1 (corresponds tom =1 and b = 0)

Exception | In case of out-of-range, e.g. if x1 = x2, NaN is outputted.
handling

13.2.3 Characteristic table (21 interpolation points)

Function Linearize non-linear characteristic

Source Input

Output Result channel

Parameter(s) | Number of interpolation points used (2 ... 21), (x0 | y0)...(x20 | y20)

Default setting| Number of points: 2
x0|y0: -1000| 1000
x1]y1:1000 | 1000

Exception | If the source signal is invalid, the output signal will also be invalid.
handling
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The first y value is outputted below the first x value, the last y value above the last x
value. You can also enter jumps (two equal x values for two different y values). Then
the first y value will be outputted under that x value, above the second y value.

The function is suitable for limiting values or forming amounts for example.

13.2.4 Polynomial 4th order

The input signal is converted by the specified polynomial. You can specify up to five
coefficients. To use different polynomials for positive and negative input values, enter
2 for the number of coefficient sets. If you use two coefficient sets, the coefficient set
with the b coefficients is used for negative input values.

Function Polynomial 4th order
Result channel = a0 + al*x + a2*x2 + a3*x3+ a4+x* (if x >= 0 or only
1 set of coefficients)
Result channel = b0 + b1#x + b2*xZ + b3*x3 + b4*x4 (if x < 0)
Source Input
Output Result channel
Parameter(s) | Number of coefficient sets

Set A: a0, al, a2, a3, a4
Set B: b0, b1, b2, b3, b4 (only with 2 sets of coefficients)

Default setting

Input: 0
Number of coefficient sets: 1
a0 ..a4,b0..b4:0

Exception | If the source signal is invalid, the output signal will also be invalid. If
handling the output signal is outside the display range (+3.4+1038), NaN is
outputted and the signal becomes invalid.
13.2.5 Tare
Function Quick zeroing or taring, controlled via digital input.
Sources Input
Tare target value: Value to be outputted at the output after zeroing/
taring.
Tare with (level-controlled): At High level the output is set to the tare
target value.
Reset (level-controlled): At High level the zeroing/taring is reversed.
Reset overrides tare trigger.
Output Input - tare value + tare target value
PMX
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Parameter(s)

Default setting| Input: 0

Tare target value: 0
Tare with: None

Reset: None
Exception | If the source signal is invalid, the output signal will also be invalid. If
handling the source signal is invalid, no taring is performed.

The tare target value is not checked for validity (it is usually a
constant).

Quick tare is an alternative to zeroing in the Amplifier menu:

Zero (menu) Tare (calculation)

Availability Always available in Amplifier | Only as calculated channel
settings
Offset Known and selectable by user Unknown, not selectable
(difference input -
output)

Effect Acts directly on sensor on Original measuring signal is

original measurement signal not influenced
Execution time Fieldbus approx. 30 ms") approx. 0.2 ms') at an update

Digital input approx. 12 ms") rate of 19200/s

1) Recommended values for default settings

13.2.6 6x6 matrix

outl = allx*in1 +al2+*in2 + al3*in3 + al4*in4 + al15+in5 + a16+*in6
out2 = a21*in1 + a22*in2 + a23*in3 + a24*in4 + a25+in5 + a26+*in6
out3 = a31*in1 + a32*in2 + a33*in3 + a34+*in4 + a35+in5 + a36+*in6
out4 = a41+*in1 + a42+*in2 + a43+*in3 + a44+in4 + a45+in5 + a46+*in6
out5 = ab1+*in1 + a52+*in2 + a53+*in3 + a54+*in4 + a55+*in5 + a56+*in6
outb = ab1*in1 + a62*in2 + a63*in3 + ab64*in4 + a65+in5 + a66+*in6

Function

Sources 6 inputs

Outputs 6 outputs
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Parameter(s) |all,al12,a13,a14,al15,a16
a21,a22,a23, a24, a25, a26
a31, a32, a33, a34, a35, a36
a41, ad2, a43, a44, a45, a46
ab1,ab52, a53, ab54, ab5, ab6
ab1, ab2, ab3, ab4, ab5, ab6

Default setting | Coefficients as a matrix:
000

O O O O =
O O O =

- O O O O
o O O O ©o

O O O = O
O = O O

00 001

Exception If one of the source signals is invalid, all the output signals will
handling become invalid as well.

You can use the calculation to compensate for the crosstalk of a multi-component
force transducer in the output signal. Enter only the coefficients (axx) in the dialog
table. Use 0 for unused coefficients. For example, if you do not need Input 6, set every
ax6 (a16 to a66) to 0.

13.2.7 Strain gage stress analysis

The function uses the measured values from the measuring grids of a 0°/45°/90° or
0°/60°/120° strain gage rosette to calculate the principal normal stress 1 (o 1), the
principal normal stress 2 (o 2), the angle (i), the von Mises reference stress (o V) and
the shear stress (tr max), which lies at 45° to the direction of the principal normal
stress.

Compensation for temperature effects

There are three ways to compensate for the temperature effects of your material:

1. You can use a second (passive) strain gage rosette that is connected as a half
bridge circuit with the active strain gage and only acquires the thermal expansion of
the material.

2. You can use a single measuring grid (Temperature compensation SG) that is
measured in another measurement channel.

3. You measure the temperature at the measuring point of the rosette with a
temperature sensor, and calculate the apparent strain using the temperature
response coefficients specified on the strain gage package.

To do this, generate a polynomial calculation with the polynomial coefficients
specified on the package and the temperature value as the input signal; see also
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section 13.2.4, "Polynomial 4th order”, page 176. Then you can use this channel as
the input signal for the Apparent strain.

Enter Constant 0 for Temperature compensation SG or Apparent strain if you are not
using the method in question.

Function Stress analysis in biaxial stress state with strain gage rosette with
three measuring grids (0° / 45° / 90° or 0° / 60° / 120°).

Zero

The channels with the measuring grids a, b and ¢ do not have to be
zeroed. The function block provides a zeroing input that clears all
outputs. The zeroing result is saved together with the other settings
and restored after restarting the device.

Sources Measuring grid a (0°, angular reference) in pm/m

Measuring grid b (45° / 60°) in pm/m

Measuring grid ¢ (90° / 120°) in pm/m

Temperature compensation SG in pm/m

Apparent strain (from polynomial channel) in pum/m

Reset by (level-controlled): Zeros all outputs except angle .

Outputs o 1: Principal normal stress 1 (unit as unit of modulus of elasticity)
0 2: Principal normal stress 2 (unit as unit of modulus of elasticity)

@: Angle of 6 1 based on the axis of the measuring grid a in degrees;
range 0 ... 180°

T max: Maximum shear stress (unit as unit of modulus of elasticity)
o V: von Mises stress (unit as unit of modulus of elasticity)

Parameter(s) | SG type: 0/45/90° or 0/60/120°

Modulus of elasticity; the unit (e.g. N/mm?2) determines the unit of the
output signals

Poisson’s ratio

Default setting| Measuring grids a, b, c and temperature compensation strain gage: 0
SG type: 0/45/90°

Modulus of elasticity: 200000

Poisson's ratio: 0.3

Exception | If one of the source signals is invalid, the output signal will be invalid
handling as well.
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ﬂ Information

The measuring grids of the strain gage rosette must be connected as half bridge cir-
cuits. It is not possible to make the connection as a quarter bridge circuit with PMX. So
if you cannot connect the active strain gage rosette to a second rosette for tempera-
ture compensation to form a half bridge circuit, you will have to add fixed resistors
(TKO) to the SG measuring grids of the rosette to form half bridge circuits.

13.2.8 Evaluation functions

13.2.9 Filter (IR, high pass or low pass)

Function Filters on signal

Source Input

Output Result channel

Parameter(s) | Type: Low pass or High pass
Characteristic: Bessel or Butterworth
Cut-off frequency (-3 dB)

Default setting| Type: Low pass
Characteristic: Bessel
Cut-off frequency: Off (filter off)

Exception | If the source signal is invalid, the output signal will also be invalid. If
handling | the output signal is outside the display range (+3.4*1038), NaN is
outputted.

Filter frequency and phase delay of the low-pass filters

fcin Hz Bessel Butterworth
Phase delay in ms Phase delay in ms

off 0 0
3000 0.13 0.19
2000 0.21 0.30
1000 0.43 0.61
500 0.86 1.23
200 2.00 3.10
100 415 6.17

50 8.45 12.5

20 21.4 30.7

PMX
180 INTERNAL CALCULATION CHANNELS



fcin Hz Bessel Butterworth
Phase delay in ms Phase delay in ms

10 39 47

5 74 91
2 174 216
340 430
0.5 680 840
0.2 1680 2090
0.1 3360 4200

The phase delay of the high-pass filters is 0 ms.
Filters with Bessel characteristic (default setting) do not cause any signal distortion,

but they have a relatively flat frequency response. Filters with Butterworth characteris-
tic are steeper, but they cause overshooting (about 10%), which stands out especially

in the event of rapid signal changes. The most suitable use for filters with Bessel

characteristic is for pulse-shaped signals. Filters with Butterworth characteristic are

best used with signals for which the bandwidth will be restricted.
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13.2.10 Rotation synchronous filter (CASMA)

Function

This calculation suppresses periodic interference that occurs when
measuring rotating parts. The filter works synchronously to the angle
of rotation, not relative to time or with a fixed cut-off frequency.
Because of this the quality of interference suppression does not
depend on the rotational speed (CASMA = Crank Angle Synchronous
Moving Average). Based on the angle set as the Resolution, the
calculation determines a new (moving) average of the number of
values recorded in the Window Width. As soon as the rotary motion
stops, no new values are calculated. To perform the calculation, in
addition to the signal being filtered (a torque, for example) you will
need the signal of an angle of rotation sensor.

Periodic interference

JANEEYANERVA
\/\/\/

n n+1 n+2
~——— Revolutions
Window width = 1 revolution = 360°
(for example)

Sources

Filter input
Angle (0° ... 360°)

Output

Moving average of filter input

Parameter(s)

Window Width: 30° ... 720°

Minimum rotational speed in rpm

Resolution: 1° ... 8°

The window width/resolution ratio must not be greater than 180.

Default setting

Window Width: 180°
Minimum rotational speed: 0
Resolution: 1°

Exception
handling

The resolution determines how frequently (every how many degrees) a new arithmetic
mean will be calculated. Note that the maximum permissible rotational speed depends
on this value, because the speed of calculation is determined by the total update rate
(see System Options) menu. The theoretical value is derived by:

Maximum rotational speed = resolution * total update rate / 6 (see also following

table).
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For practical purposes you should use values that amount to only 10 to 20% of this
theoretically possible maximum rotational speed.

Resolution The theoretical maximum The theoretical maximum
rotational speed at a total rotational speed at a total
update rate of 19200 Hz update rate of 38400 Hz

1° 3200 rpm 6400 rpm

2° 6400 rpm 12800 rpm
4° 12800 rpm 25600 rpm
6° 19200 rpm 38400 rpm
8° 25600 rpm 51200 rpm

The following multiples of the rotational speed are suppressed depending on the
window width:

Window width Multiples

90° 4,8,12, ..
120° 3,69, ..

180° 2,4,6, ..

360° 1,23, ..

720° 0.5,1.0,1.5, ..
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13.2.11 Peak value

Function This calculation determines the minimum, maximum or oscillation
width (peak-to-peak) value of a signal. You can also determine the
value of another channel (Input 2) when an extreme value is reached.
If you specify a discharge rate, you will get an envelope function. The
maximum or peak-to-peak value decreases with the discharge rate;
the minimum value increases with the discharge rate.

A new peak value is additionally indicated by a flag. The flag is only at
High in the cycle in which a peak value was detected. When the input
signal rises, the flag is continuously at High.

Reset by (virtual) digital input, flag (level-controlled) or fieldbus
(event-controlled)

Hold via digital input (level-controlled)

This function block may return false values after being first created or
after switching parameter sets. Reset the extreme value first in such
cases.

Low discharge rates can cause problems due to the numerical
accuracy applied. Cross-check the discharge rate against the
expected peak values.

Dischargerate 1 % ... 5 % of peak value: Check whether the value
decreases as expected.

Discharge rate < 1 % of peak value: The value may not decrease as
expected.

Sources Input 1
Input 2
Hold by
Reset by

Outputs Extreme value input 1
Input 2 at extreme value 1
New extreme value (flag)

Parameter(s) | Function: Maximum, Minimum, Peak-to-peak
Invert holding channel
Discharge rate (1/second)
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Default setting

Inputs 1,2: 0

Hold by: None

Reset by: None

Function: Maximum
Invert holding channel: No
Discharge rate: 0

Exception
handling

If one of the source signals is invalid, the output signal will be invalid

as well.

Example: Measure displacement when F = Fy,,5

Monitors for

maximum values

The "new max" flag

=z
£
L
[}
o
S
[T
>
1 Displacement d in mm
v v
This value is held This value is held
until the next peak until the next peak Captured input
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13.2.12 Tolerance window

Function

The tolerance window combines several functions: Acquisition of
minimum, maximum, peak-to-peak and arithmetic mean and
monitoring of exceeding/undershooting a limit for a definable period
of time. You can also have the value of another channel calculated
when an extreme value is reached.

The process is started and stopped by edge-sensitive digital signals.

A second input signal is acquired when a new peak (min. or max.) is
detected.

After the start, all values and the flags are first reset. Then the Input 1
signal is checked for minimum and maximum, and the oscillation
bandwidth and arithmetic mean are calculated. The arithmetic mean
is calculated over a maximum of 100,000 cycles (about 5.2 s at an
update rate of 19.2 kHz). The amount of time between a start and the
corresponding subsequent stop is measured as Duration 1 in
milliseconds.

Signal 1 is also monitored for exceeding or undershooting the
threshold values. If the respective threshold is exceeded or
undershot, the specified flag is set.

If you specify a channel for Input 2, its value when a minimum or
maximum of the channel specified for Input 1 occurs will be retained
until the next occurrence (Input 2 at Min.1 or Input 2 at Max.1).

Sources

Input 1

Input 2

Start: Starts the measurement
Stop: Ends the measurement

Upper threshold: After x has exceeded this value, the "Limit Hi" output
becomes active until the next start.

Lower threshold: After x has undershot this value, the "Limit Lo"
output becomes active until the next start.
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Outputs Max Input 1 (since start)
Min Input 2 (since start)
At Max recorded value of second input signal
At Min recorded value of second input signal
Peak-to-peak 1 (Input 1 since start)
Arithmetic mean (Input 1 since start)
Duration 1: the time in ms since start. After the process, the time
from start to stop.
Flag Limit Hi indicates exceeding of "Upper Threshold”
Flag Limit Lo indicates exceeding of "Lower Threshold”

Parameter(s) | Start: on rising/falling edge

Stop: on rising/falling edge

Default setting

Input1,2:0

Input 2

Start, stop: None

Stop: Ends the measurement.
Upper threshold, lower threshold: 0
Start, stop: on rising edge

Exception
handling

If the signal at Input 1 is invalid, the peak and average value outputs
are not updated, and are invalid until the stop condition is met. On the
next start signal the values become valid again. The time output
(Duration) is not affected by an invalid input signal.

The signal at Input 2 is not checked for validity.

If the time exceeds 100,000 updates, the arithmetic mean value is no
longer updated and becomes invalid.
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52

50

48

46

38

36

34

32

30

28

26

98,7921 99,7921

start

100,792

stop start

101,752 102,792

103,792

stop

104,792 105,792

Fig. 13.1
start.

Example of max., min. and mean value. Reset at start, hold from stop to

[\

51,5196 52,5196

53,5196

54,5196 55,5196

56,5196
Time [5] - Time windaw: 10 5

57,5196 59,5196 59,5196 &0,

Scope

167,523 168,523 169,523

170,523

171,523 172,823 173,523
Time [s] - Time window: 10 5

174,523 178,523 176,523 1

]
167,523 168,523 59 169,503

170,523

171,523 172523

173,523 ¥ 174,523

175,523 190 176,523 17

Fig. 13.2 Example of limit values and limit value flags. Reset with start event.
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13.2.13 Hold (analog triggering)

Function Retains the current value of the input signal (instantaneous value).
Control is based on the level of an analog signal or a calculation.

Hold condition: If the input is inside or outside the upper/lower
threshold interval.
If the hold condition is met, the input is outputted to the output. If the

hold condition is not met, the output is held at the last held value and
marked as invalid if necessary.

Holding the instantaneous value can be delayed by up to 60000 ms.

You can use Invalid Outside: Yes (click on 2) to additionally set the
output to invalid, provided no instantaneous value has been yet
acquired.

Sources Input
Control input
Init by: Digital input, sets the output to the start value

Output Captured value

Parameter(s) | Upper limit (of the hold range)

Lower limit (of the hold range)

Capture Outside: Yes/No

On entry only (hold into interval): Yes/No

Start Value: Outputted on a positive edge at Init by input.
Invalid Outside: Yes/No

Delay: 0 ... 60000 ms

Default setting| Upper limit, lower limit: 0
Capture Outside: No

On entry only: No

Start Value: 0

Invalid Outside: No
Delay: 0

Exception | If the source signal is invalid, the output signal will also be invalid.
handling However, it will only be marked once the next specified holding event
occurs. If the control input is invalid, no instantaneous value is
recorded and the output remains on the last value.
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13.2.14 Hold (digital triggering)

Function

Retains the current value of the input signal (instantaneous value).
Control is based on the signal edge of a digital input (edge-con-
trolled).

Sources

Input
Hold by (edge-controlled)
Reset by (only effective if no retrigger is used),

Output

Captured value

Parameter(s)

Input

Hold by

Reset by

Invert holding channel

Retriggerable: Means the output is updated on each edge of the
Hold by input.

Delay: 0 ... 60000 ms (= 1 min); Resolution 0,1 ms

The value is only held when the Hold by input has been active
continuously for this time.

Default setting

Invert holding channel: No
Retriggerable: Yes

Delay: 0 ms
Exception | If the source signal is invalid, the output signal will also be invalid.
handling | The Hold function will nevertheless be executed and exported.
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13.2.15 Mean (arithmetic, RMS)

Function

The calculation determines the arithmetic mean or root mean square
(RMS) value of a signal. There are three ways to define the duration
over which a calculation takes place:

- By a specific number of values.

- When the actual value exceeds or falls below a specific value in the
Trigger channel. You can define that the actual value must exceed
or fall below the limit multiple times (Number of triggers).

- If arising or falling edge occurs in a channel. You can define that
the edges must occur multiple times.

You have to specify different sources depending on which method
you want to use.

Note that after the device is initialized or the calculation is restarted,
the output does not contain a meaningful value until after the second
trigger/measured value.

A maximum of 100,000 values can be calculated.

Sources

Input

Trigger (analog channel): Input that is compared with the threshold
input. Only relevant for Threshold trigger events.

Trigger (digital channel): Input for starting the calculation. Only
relevant for Edge trigger events.

Threshold: Only relevant for Threshold trigger events.

Outputs

Mean: either the arithmetic mean or the root mean square.
Number: Number of measured values averaged.

Parameter(s)

Trigger: Number of measured values, above/below threshold,
rising/falling edge

Number of measured values: Number of measured values averaged.
Only relevant for Number of measured values trigger event.

Number of triggers: The arithmetic mean (average) value is
calculated and updated after this number of trigger events. Only
relevant for Threshold and Edge trigger events.

Mean: arithmetic or RMS
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Default setting| Input: 0

Trigger: 0 or none

Threshold: 0

Trigger: Above threshold
Number of triggers: 1

Mean: arithmetic mean
Number of measured values: 2

Exception | A maximum of 100,000 values can be calculated. If more values are
handling encountered, the output signal becomes invalid, but the average of
the first 100,000 values is outputted. Then the calculation starts from
the beginning with the next trigger signal (restart calculation). The
inputs are not checked for invalid signals.

13.2.16 Moving average

Function This calculation determines the arithmetic mean of a signal for a
certain number of values. You can calculate the arithmetic mean for a
maximum of 385 values. The settling time is derived from the number
of values divided by the update rate for calculations (default
1s/19200). The calculation is equivalent to a FIR filter.

Source Input

Output Moving average

Parameter(s) | Number of measured values (filter width): 1 ... 385

Default setting| Input: 0
Number of measured values: 385

Exception | If the source signal is invalid, the last valid value is displayed and the
handling output signal becomes invalid. The calculated is stopped during this
time.

As soon as the source signal becomes valid again, the calculation
resumes. However, the specified number of values must be present in
the buffer (settling time) before the values are correct.

This calculation is very suitable among other things for suppressing interference
frequencies of 50 or 60 Hz and their harmonics. At an update rate of 19200 Hz, you will
need 384 values to suppress a frequency of 50 Hz and the harmonics 100 Hz, 150 Hz,
200 Hz, etc. (19200/50 = 384). Use 320 values for 60 Hz and the corresponding
harmonics (19200/60 = 320).

The calculation requires a relatively high amount of internal memory. So usually no
more than six or seven calculations of this type can be performed. If not enough
memory is available, the error message "Too many function blocks" is generated.
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13.2.17 Trigger (range)

Function This calculation monitors whether an analog signal is within or
outside a window.
Enter the high and low Threshold (the window). The Hysteresis is
outside the window, meaning above the high threshold and below the
low.
A
--------------------- ;; 75 Upper threshold
'74' ST T v"" """""" Lower threshold
Sources Input
Upper threshold
Lower threshold
Output Flag: Active when the condition is met
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Parameter(s)

Hysteresis: Effective when the input moves out of the window.

Delay: The measurement signal must fulfill the trigger condition for at
least as long as specified here before a switching operation takes
place. The time applies only to going over the thresholds, not to the
hysteresis.

Active: high or low. Sets the level of the output when the input value
is within the window.

Default setting

Input: 0

Upper threshold: 1
Lower threshold: 0
Hysteresis: 0
Delay inms: 0
Active: high

Exception
handling

If the source signal is invalid, the value for not Active is outputted.
The values for the thresholds and the hysteresis are not checked.

13.2.18 Trigger function (pulse)

Function This calculation monitors whether an analog signal goes above
and/or below a specific value, and generates a pulse if the measured
value was previously outside the hysteresis at least once. The length
of the pulse is 1/total update rate (default 1/19200 = 52 ps).

A Trigger condition: Going above:
Threshold
¥ Lol
___________________ ysteresis
Trigger pulses
A Trigger condition: Going above or below:
-~ ------—---------/L- Threshold + hysteresis
Ia\ L\ Threshol
/ — — reshold
------- -=#4-------Threshold - hysteresis
Output: Flag (trigger pulse)

Sources Input

Threshold
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Output

Flag

Parameter(s)

Hysteresis: Effective when the input moves beyond the thresholds.
Condition: On going above or below threshold, or both.
Active: High or low if the condition is met.

Default setting

Input: 0

Threshold: 0
Hysteresis: 0
Condition: Underrange
Active: high

Exception | If the source signal is invalid, the value for not Active is outputted. If
handling the source signal becomes valid again, the hysteresis will not be
considered until after the first trigger pulse. The threshold and
hysteresis values are not checked.
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13.2.19 Checkweigher

Function

A checkweigher weighs while the product is being moved, such as on
a conveyor belt. The aim of this dynamic weighing is a high
throughput rate (weighing operations per minute) with no loss of
accuracy (low standard deviation). This calculation filters an easily
usable signal from a severely fluctuating, or noisy, signal by using a
specific segment of the signal curve to compute an arithmetic mean
value. This enables you to reduce the impact of overlaid interference.
You can also define a range in which the signal is averaged and used
as the zero value for further measurements.

You have two options in each case for starting measurement and
zeroing:

- By a limit value.

- By adigital signal.

You can also combine the methods - that is. start measuring an

arithmetic mean value, min/max etc. by way of a limit value and start
zero measurement by a digital signal.

If you do not want to monitor starting and stopping of the calculation
via a digital signal, set Enable by to 1 (Constant signal) and Start on
to High level for example. The calculation is then performed whenever
the conditions (Threshold or Start Measure/Start Zeroing with) are
met.

Maximum, Minimum, Peak-Peak and Mean are the values determined
during the measuring time via the signal at the input. The Offset is
the arithmetic mean over the Zero Tracking Time. The measured
value is continually updated throughout the time (current
measurement value), and corresponds to the input signal minus the
offset.

After a restart (Device menu), a zero measurement is first performed
with the duration of Zero Tracking Time.
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\ Option 1: Start by a limit value

input

Threshold
Signal at
input Measured value
0 ——AAT —
t
6 Ready Flag
2 3 4 5 6 7 2 Status
Meas. Meas. Zero Tracking | £€ro
Delay Time Delay Tracking
Time A ypdate offset
Update of maximum value,
minimum value, peak-to-peak and mean
Option 2: Start by digital signals
Signal at

Measured value
t
1 Start measure
N Start zeroing
Ready flag
1 3 4 5 6 7 1 Status
Meas. Meas. Zero Tracking] Zero
Delay Time Delay 'Tracking
Time T ypdate offset

- Update of maximum value,
minimum value, peak-to-peak and mean

PMX

INTERNAL CALCULATION CHANNELS

197



Option 1: The specified limit value (Threshold) is used in the example
for both start conditions. Use a Constant signal for Threshold. Also
set the Start Measure with and Start Zeroing with conditions to 0
(Constant signal).

Option 2: Specify a digital signal (digital input, limit switch or flag) for
the Start Measure with and Start Zeroing with conditions. As soon as
a channel is entered here, any specified limit value is ignored for the
condition in question. The inputs are triggered by an edge from Low
to High. A constant value deactivates the input.

Sources Input
Threshold: Does not have to be set when triggered by flags.
Enable by: Toggling this flag resets everything.
Start Measure with: As soon as a digital signal is set, the limit value is
no longer taken into account.
Start Zeroing with: The zero measurement starts after the set delay
time.

Outputs Meas. value: is continuously updated.

Mean: from the signal measuring time; updated when the Ready flag
becomes active.

Max: Maximum value from the signal measuring time; updated when
the Ready flag becomes active.

Min: Minimum value from the signal measuring time; updated when
the Ready flag becomes active.

Peak-to-peak Peak-to-peak value from the signal measuring time;
updated when the Ready flag becomes active.

Offset: the mean value of the input during zero measurement. It is
updated at the end of the zero measurement.

Status: shows the section in which the measurement is located (see
graphs above and table below).

Ready flag: indicates the end of the signal measuring time.
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Parameter(s) | Measurement Delay: Delay for start of measurement, 0 ... 30000 ms.

Measurement Time: Width of measurement window 0 ... 10000 ms. If
you enter 0 here, the measurement is deactivated, but the zero
measurement continues to work.

Zero Tracking Delay: Time from the drop below the threshold or from
the flag to starting zero measurement until start of measurement,
0 ... 30000 ms.

Measuring time for zero value: Time duration of zero measurement,
0 ... 10000 ms. If you enter 0 here, the zeroing is deactivated, but the
measurement continues to work.

Start on: High or Low level.

Default Input=0

setting Threshold = 0

Enable by: 1

Start Measure with: 0

Start Zeroing with: 0

Measurement Delay: 1 ms
Measurement Time: 1T ms

Zero Tracking Delay: 1 ms
Measuring time for zero value: 1 ms
Start on: High level

Status = 1, 2 | Wait for start of measurement or value exceeding the limit value.
Status =3 | Wait for end of measurement delay.

Status =4 | Status during measuring time. When the measurement is complete,
the maximum, minimum, peak-to-peak and mean values are updated.

Status =5 | Wait for start of zero measurement or value undercutting the limit
value.

Status = 6 | Wait for end of zero measurement delay.

Status =7 | Status during zero measurement. When the zero measurement is
complete, the offset is updated.
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Exception
handling

If the input value is invalid, no operation is performed, and the
measured value at the output becomes invalid. All other outputs keep
their respective value and status.

These exceptions occur only in threshold trigger mode:

- If the net value falls below the threshold before starting the
measurement, the measurement execution is delayed until the
threshold is exceeded again.

- If the net value within the measurement window falls below the
threshold, the measurement is aborted. The next step is to delay
the zero measurement.

- If the measured value exceeds the threshold before the start of the
zero delay, this and the zero measurement are skipped.
- If the measured value exceeds the threshold within the zero

measurement, the zero measurement is aborted and the zero value
is not changed.

13.2.20 Mathematical functions

13.2.21 Adder/subtractor

Function Adds four summands, each weighted by one factor
Output = factor1 * input1 + factor2 * input2 + factor3 * input3 + fac-
tor4 * input4
Sources Summand 1 .. 4
Output Total
Parameter(s) | Factor 1 ... 4
Default setting| Summand 1 ... 4: 0
Factor1..4:0
Exception | If one of the source signals is invalid, the output signal will be invalid
handling as well. The calculation will nevertheless be performed and exported.

In case of out-of-range , NaN (£3.4+1038) is outputted.

13.2.22 Multiplier

Function Multiplies four signals together
Sources Input 1 .. 4
Output Product
Parameter(s) | —
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Default setting

Input1..4:1

Exception
handling

If one of the source signals is invalid, the output signal will be invalid
as well. The calculation will nevertheless be performed and exported.

In case of out-of-range , NaN (+3.4%1038) is outputted.

13.2.23 Divider

Function Quotient = dividend/ divisor
Sources Dividend
Divisor
Output Quotient
Parameter(s) | —
Default setting| Dividend: 1
Divisor: 1
Exception | If one of the source signals is invalid, the output signal will be invalid
handling as well. The calculation will nevertheless be performed and exported.

In case of out-of-range , NaN (+3.4+1038) is outputted.

13.2.24 Counter

Function Counts the transitions of a digital signal. Maximum counter reading
232 -1,
The counter mode is either positive edge, negative edge, or both
edges. A digital input activates or deactivates the counting process.
If the counter exceeds a defined value, a flag can be set. The counter
can be cleared after a defined period without countable transitions.

Sources Input: The digital signal to be counted
Gate: A digital signal that activates the counter
Reset by: A digital signal that clears the counter (level-controlled)

Outputs Output: The current counter value
Flag: Set if counter value = threshold value for flag

Parameter(s) | Mode: Rising or falling edge, both edges
Timeout after: Resets the counter if no countable edge was detected
in this period. 0 ms means that the timeout is deactivated.
Threshold value for flag: Specifies the counter value at which the flag
is to be set
PMX

INTERNAL CALCULATION CHANNELS

201




Default setting| Input: 0

Gate: 1

Reset by: 0

Mode: Rising edge

Timeout after: 0 ms (no timeout)
Threshold value for flag: 1

Exception | —
handling

13.2.25 Integrator

Function Integrates a signal over the Integration Time. You can reset the
integration via a digital signal or a flag, and you can assign an Initial
Value that will be used after the reset. The resolution is 1/update
rate.

To ensure that the signal does not become infinitely large or small,
you can limit the value range for the result with Ymax and Ymin.
Integration will then stop when one of these values is reached.

Sources Input
Reset: Resets the output value to the value at the input (Init value)
Start Value: Initial value of integration

Output Result channel

Parameter(s) | Integration Time: Duration for integration

Ymax, Ymin: Limits the value range of the output. If the integrator is
limited, no wind-up can occur.

Default setting| Input: 0

Reset: 0

Start Value: 0

Integration Time: 1 s

Ymax: 10.°

Ymin: -106

Exception | If the source signal is invalid, the last valid value is displayed and the

handling output signal becomes invalid. The calculated is stopped during this
time.
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13.2.26 Differentiator

Function Calculates the derivative of a signal via At = 4/update rate.
To ensure that the signal does not become infinitely large or small,
you can limit the value range for the result with Ymax and Ymin. We
recommend additionally limiting the bandwidth of the input signal
with a low-pass filter.
Source Input
Output Result channel
Parameter(s) | Ymax, Ymin: Limits the value range of the output
Default setting| Input: 0
Ymax: 10.°
Ymin: -106
Exception | If the source signal is invalid, the last valid value is displayed and the
handling output signal becomes invalid. The calculated is stopped during this

time.

The bandwidth of the calculated signal is limited and depends on the update rate. The
signal becomes zero with the frequency specified under Max. bandwidth.

Update rate -3dB at Max. bandwidth
19200/s (default) 3.6 kHz 4.8 kHz
38400/s 7.2 kHz 9.6 kHz

13.2.27 Cartesian to polar coordinates

Function This calculation converts two input channels representing the
position (x, y) of a point in the Cartesian coordinate system into the
corresponding polar coordinate values. Two output channels, one
channel with the angular values (0, theta) and one channel with the
radius values (r) are available. The value range for the angle extends
from -179.99° to +180°. Multiply the value by /180 as necessary to
get the radian (rad).

Sources X: X coordinates
Y:Y coordinates

Outputs Radius r, same unit as x, y
Angle © (theta) in degrees

Parameter(s) | None
PMX
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Default setting

X: 1
Y:0

Exception
handling

If one of the source signals is invalid, the output signal will be invalid
as well. The calculation will nevertheless be performed and exported.

13.2.28 Polar coordinates to Cartesian coordinates

Function This calculation converts two input channels representing the
position (radius r, angle © = theta) of a point in polar coordinates into
the corresponding Cartesian coordinates. Two output channels are
available, one channel with the x values and one channel with the y
values. The angle value must be in degrees (-360° to +360°).

Sources Angle: Angle in degrees
Radius: Radius r

Outputs X: X coordinates, same unitasr
Y:Y coordinates, same unit as r

Parameter(s) | None
Default setting| Angle: 0
Radius: 0

Exception | If one of the source signals is invalid, the output signal will be invalid

handling as well. The calculation will nevertheless be performed and exported.

13.2.29 Modulo function

Function Calculates the remainder from a division. In addition to whole
numbers, you can also use the calculation for real numbers. For
negative numbers, the same sign is used for the result as for the
signal source, and an absolute value less than the absolute value of
the divisor is calculated.

Source Input
Output Result channel
Parameter(s) | Divisor
Default setting| Input: 0
Divisor: 1

Exception | If the source signal is invalid, the last valid value is displayed and the

handling output signal becomes invalid. The calculated is stopped during this
time.
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13.2.30 Constant signal

This calculation allows you to define constant values. The constants invalid, 0 (con-
stant 0), 1 (constant 1) and -1 (constant -1) as well as 1 (pi), /2 (pi/2) and 2+*1 (2*pi)
are always available, and do not need to be created.

13.2.31 Technology functions

13.2.32 Two-state controller

Function The calculation implements a two-state controller with delayed/
yielding feedback. Tr2 must be greater than Tr1. Tr1 is the dominant
section constant.

Sources Setpoint
Actual value

Output Flag, outputted in Calculated Channel Flags.

Parameter(s) | Hysteresis

Kr: Feedback amplification, common amplification of the two parallel
feedback branches.

Tr1: Feedback time constant of the negative feedback branch
(PT1 element), Tr1 < Tr2.

Tr2: Feedback time constant of the positive feedback branch
(PT1 element), Tr1 < Tr2.

Default setting| Setpoint: 0

Actual value: 0

Hysteresis: 1

Kr: 0

Tr1, Tr2: 1038; this effectively turns off the feedback branches.

Exception | If either the setpoint or the actual value is invalid, the computed val-
handling ues from feedback are frozen and the output is deactivated.
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The regulating variable of the control affects the PT1 element. The output signal of the
PT1 element acts in turn subtractively on the control deviation. An additional PT1
element with a longer time constant affects the control deviation additively. The step-
function response of feedback accordingly becomes zero after a sufficiently long time:
In steady state of the control loop, DC voltage components of the two returned
sawtooth signals of the PT1 elements are subtracted. The relatively small difference
between the two ripples remains as an AC current superimposed around the control
deviation. The amplitudes of this ripple are determined by the magnitude of the
hysteresis or by the switching frequency that forms. As the time constant of the
subtractive feedback increases, the switching frequency of the control loop drops. As
the amplification Kr increases, the switching frequency rises, the control deviation
increases and the overshooting response of the control quantity decreases.

13.2.33 PID controller

Function This calculation implements a PID controller in a parallel structure.
The PID (proportional-integral-derivative) controller consists of three
elements: the P element, | element and D element. The parallel
structure of the control makes it possible to prevent the wind-up
effect. You can limit the output signal with Ymax and Ymin. Tp is the
parasitic time constant at 1/update rate (52 ps at 19200 Hz).

1 Td « s
Kp(1+Ti*s+Tp*s+1)

Sources Setpoint
Actual value

Turn on with: Allows deactivating of the controller and output of a
defined signal.

Output Result channel: Controller output

Parameter(s) | Kp: Amplification, P component

Ti: Reset time, | component

Td: Derivative time, D component

Ymax: Upper limit of controller output
Ymin: Lower limit of the controller output

Invalid Signal Result: The value is outputted when Switch on with
goes Low.
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Default setting| Kp =0

Ti=1038

Td=0

Ymax = 1020

Ymin = 1020

Invalid Signal Result: 0

Exception | If either the setpoint or the actual value is invalid, the controller stops
handling and the value becomes invalid, but the output retains the last value. If
the controller is deactivated (Turn on with = 0), the value of Invalid
Signal Result is outputted.

You cannot define the PID controller as a simple P controller. At least one | element
must be present in addition.

13.2.34 RTD Pt100 on PX455

Function The PX455 measurement card can be used to connect a Pt100
resistance thermometer in a half bridge circuit (100 ohm completion
resistor for the half bridge). You can use this function to convert the
measured signal into the temperature value in °C. The input signal of
the calculation must be available in mV/V. The display range goes
from -100 °C to +500 °C.

Source Input: Signal from PX455

Output Result channel: Temperature in °C

Parameter(s) | Cable resistance: dependent on the Pt100 connection
- The completion resistor is connected directly to the PX455

In this case, you must specify the resistance of the cable to the
resistance thermometer (simple distance) here.
- The completion resistor is connected with the same cable length as
the resistance thermometer

In this case, enter 0 here, as the cable resistances balance each
other out due to the bridge layout.

Default setting| Cable resistance: 0

Exception | If the source signal is invalid, the last valid value is displayed and the
handling output signal becomes invalid. The calculated is stopped during this
time.

If the temperature value is outside the display range, -333.3 °C is
displayed and the output also becomes invalid.
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13.2.35 Signal generators (square, triangle, sine, ...)

Function This calculation generates a periodic signal, for example a sine wave.
Determine the desired frequency, amplitude and, if applicable, an off-
set. Signal forms available are sine, square wave, triangle, counter,
constant and (white) noise. The signal on Switch on with determines
whether the selected function will be outputted. In case of a Low
signal, output is stopped and the value specified for Offset is out-
putted. When the signal switches back to High, a new output period
begins. You can define how often periodic signals (sine periods,
square wave periods, etc) are outputted with Number of periods.
Entering 0 means continuous output.

Source Switch on with: Starts and stops the sequence

Output Result channel

Parameter(s) | Function: Sine, square, noise, counter, constant, triangle.

Frequency: 0 ... Update rate/4 (default setting 4800 Hz); only effective
for sine, square, triangle.

Number of periods: Number of periods to be executed. Only effective
with periodic waveform. Zero means that the operation will be
executed endlessly. Maximum value 231-1.

Amplitude: Signal amplitude
Offset: Outputted after the specified number of periods

Default setting| Switch on with: 1

Function: Sine

Frequency: 100 Hz

Number of periods: 0 (infinite)
Amplitude: 1

Offset: 0

Exception | If the output signal is outside the display range, NaN (+3.4+1038) is
handling outputted.

Use 1/10 the update rate as the maximum frequency. Otherwise the output signal will
not be formed from enough points. This results in a distorted curve shape (stairway
effect) for a sine wave vibration.

Counter function: At an offset of 0, the counter generates a number between -Ampli-
tude and +Amplitude that is incremented by one each time by the update rate (default
setting 19200 Hz).

White noise function: The noise signal is generated by a pseudo-random sequence
with a period of 231,
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13.2.36 Logic modules (AND, OR ...)

Function This calculation makes various logical (Boolean) functions available:
AND, NAND, OR, NOR, XOR, XNOR and NOT. Depending on the
function, one or more function modules are available per calculation,
for example 1 AND function, 2 XOR functions or 4 NOT functions.

Sources Input A ... D: Digital signals

Outputs Y1
Y2: Only used with XOR, XNOR, NOT
Y3: Only used with NOT
Y4: Only used with NOT

Parameter(s) | Function: AND, NAND, OR, NOR, XOR, XNOR or NOT

Default setting

Inputs A..D: 0
Function: AND

Exception
handling

13.2.37 4:1 multiplexer

Function Depending on the control bits, input 1, input 2, input 3 or input 4 is
outputted.
Control bit 0 0 1 0 1
Control bit 1 0 1 0 1
Output Input 1 Input 2 Input 3 Input 4
Sources Inputs 0 ... 3
Output Result channel
Parameter(s) | Control bit 0, 1

Default setting

Inputs 0...3: 0
Control bit 0: 0
Control bit 1: None

Exception | If the source signal is invalid, the output signal will also be invalid. If
handling | the output signal is outside the display range, NaN (+3.4%1038) is
outputted.
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13.2.38 Deadband

Function Holds the output signal constant as long as the input signal is less
than the output signal by less than the value specified for Delta. If
that value is exceeded, the current input signal is outputted and used
as a new value for calculating the deviation.

The function supports you in holding an (output) value constant as
long as possible, even if the (input) signal changes slightly. The
output does not change until there are larger changes in the input
signal. There is no change in the output signal within the range
defined by Delta (deadband).
Source Input
Output Result channel
Parameter(s) | Delta: The maximum signal change before the output signal is
changed.
Default setting| Input: 0
Delta: 1
Exception | If the source signal is invalid, the output signal will also be invalid.
handling The calculated is stopped during this time.

13.2.39 Edge detector

Function This calculation monitors whether a digital signal changes level, and
generates a pulse if it does. You can monitor rising edges only, falling
edges only or both edges. The length of the pulse is 1/total update
rate (default 51 ps). The calculation consists of two function blocks.
This means you can monitor different digital signals (A and B).

Input A R S I S
Rising edge, High active | |
Both edges, Low active | | | |
Sources Input A and B
Outputs Flag A and B
Parameter(s) | Function A, B: On rising/falling edges, or both
High active A, B: If yes, the output is High when the condition is met,
otherwise Low.
PMX
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Default setting| Input A, B: 0
Function A, B: On rising edge
High active A, B: Yes

Exception | —
handling

13.2.40 Pulse-width measurement

Function This calculation measures the time between two edges. You can use
one or two (digital) channels as the input. The result can be outputted
as a time (seconds or milliseconds) or as frequency (1/s).

Maximum resolution (smallest measurement duration): 1/update
rate; at an update rate of 19200/s this is equivalent to about 52 ps.

Maximum measurement duration: 1/update rate * 8,388,608; at an
update rate of 19200/s this is equivalent to about 437 s.

Sources Start input: Starts time measurement
Stop input: Stops time measurement

Output Result channel: Contains the pulse duration or the frequency

Parameter(s) | Start: on rising/falling edge
Stop: on rising/falling edge

If the Start and Stop conditions (input, edge) are identical, the period
duration is measured. Otherwise the pulse length is measured.

Result type: Frequency, time (in seconds or milliseconds)

Default setting| Start input: None
Stop input: None
Start: on rising edge
Stop: on rising edge
Result type: Time

Exception | The output becomes invalid and the calculation is stopped if the
handling maximum measurement duration (about 437 seconds) is exceeded.
This status is reset by the next start signal.

Pulse duration, corresponding frequency and achievable measurement uncertainty at
an update rate of 19200/s.
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Pulse duration/period in ms Frequency in Hz Measurement uncertainty

asa%

1 1000 5.21
500 2.60

200 1.04

10 100 0.52
20 50 0.26
50 20 0.10
100 10 0.05
200 5 0.03
500 2 0.01
1000 1 0.01

13.2.41 Timer

Function After an adjustable time (Interval), sets a flag to High and holds the
level for the Flag Pulse Length before the level is reset to Low. If you
enter O for the Flag Pulse Length, the flag will be set to High for at
least one update interval (1/update rate). The maximum interval is
100,000 seconds. The Flag Pulse Length should not be less than the
Interval, otherwise the level will always be High as long as the timer is
running.

The sequence can only occur once for a positive edge (Type: Single
Shot) or repeatedly (Type: Continuous) as long as a positive source
signal is present. With Single Shot, a positive edge starts the timer
and the next positive edge does not start the timer again until after
the timer elapses. In continuous mode the timer starts as soon as a
positive source signal is present and starts again immediately after
the interval has elapsed. As soon as there is no more positive source
signal present, the timer stops and does not start again until a
positive source signal is present.

Sources Switch on/start with: The timer starts with a High level

Outputs Result channel: Current time value; 0 when the timer starts, the
Interval value at the end of the interval. When the timer is stopped,
the interval time is outputted constantly.

Flag: Set to High when the timer expires.
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Parameter(s)

Interval: Duration of timer interval
Type: Continuous or single shot
Flag Pulse Length: Duration of output pulse count

Default setting

Switch on/start with: 1
Interval: 1's

Type: Continuous

Flag Pulse Length: 0.1 s

Exception
handling

13.2.42 Connection channel with (optional) delay (CODESYS)

Function The connecting channel forwards the input signal on the output,
optionally with a delay. You can duplicate the input signal with this
function, for example to forward it to other functions such as filters.
For the PMX version with CODESYS (WGX001), the function is also
suitable for forwarding values or signals that have been determined
to other channels or outputs.

Delay: Enter the number of cycles for the delay. The cycle time
depends on the update rate; 1 cycle = 1/update rate. With an update
rate of 19200 Hz (default setting), a cycle is equivalent to 52.08 ps
(enter 1). An entry of 0 means "No delay”.
Source Input
Output Result channel
Parameter(s) | Delay: Indicated in cycles
Default setting| Input: 0
Delay: 0

Exception | If the source signal is invalid, the output signal will also be invalid.

handling The buffer with the delayed values is completely deleted and the
output does not become valid again until the buffer is completely
filled in with valid values again.
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13.2.43 Processing of digital signals

Digital signals
Dig. Input 1
PX878 hardware
inputs > "Digital inputs" fieldbus
Dig. Input 16 l channel
Software inputs (e.g. Dig. Input 17 \ "Digital input" in the
CODESYS) > DIGITAL OUTPUT
— dialog
Dig. Input 32
Flag 1
Function block A | ——— 9 "Flags" fieldbus
channel
Function block B | ——®
""" "Calculated channel
Eunct \ flags" in the
unction block C | ————» DIGITAL OUTPUT
Flag 32 dialog
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13.3 Calculation examples

&l

Examples of the calculation channels can be found in the TechNotes at https.//www.hb-
m.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

13.3.1 Peak value generation

Before you start the configuration, please make sure that you have the necessary
rights to make changes:

p Click the person icon in the top right corner and choose Maintenance or
Administrator.

P Then click on Settings > Calculated channels.
p Click on Add function.

P You can then select one of many functions for each individual channel. In this
example we are using "Peak value (Maximum)".

E DEVICE NAME: PMX
PARAMETER SET: Default (000)

HBM

a CALCUL ATED CHANNELS

SELECT FUNCTION TYPE ?

Qrder Input(s)

Function

| Peak values ~]
Scaling ~
Two-point scaling

Characteristic table

Polynomial

Tare
Ex6 Matrix

5G Stress analysis

Hold (analog triggering) 1
Hold (digital triggering)
Mean value | RMS v

In the next section you make the settings for your function.
P Choose Peak values.

P Select an input channel for Input channel 1.

p Choose Max under Function.

p> For Output select the Input T extreme value signal.
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p Specify the Result channel for output of the maximum.
p Specify a Name for the channel.
» Also specify the Decimal places, the Physical unit and the Update rate.

You can change most of the settings at any time later, though the "Peak values”
main function cannot be changed.

INPUT(S)

QUTPUT

Hold by
R

4. ch3.4
. SloHPX460]
1.cha.1
2. chd.2
3.chaz
| | chaa
L. peak vatues

Peal values {72} peak
Hold «—+{73}peak

» Don't forget to save your changes. Click on the floppy disk icon at the bottom right
to do so.

@ Help for the PRX Assistant, overview

Do you really want to save changes?

(01 192.168.100.132/help/en/generalhelp

HELP FOR THE PMX

H w

You can get assistance from the Help function at the top of the PMX web browser
(colored red).
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13.3.2 Calculating the force introduction point

Short description
Determination of the force introduction point on a plate with three force transducers.

Introduction

The coordinates of a force F being measured can be easily determined using three
force transducers F1, F2, F3.

F3 F1
(x3,y3) (x1,y1)

A plate is supported on three transducers; the force F acts orthogonally. From the
equilibrium of moments relating to the source, the force introduction point results as

F1-x1+F2-x2+ F3 - x3
F

X =

F1-y1+F2-y2+F3-y3
y = =
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Procedure
The force F is the sum of the three single forces:

INTERNAL CHANNELS

F1
2.66x
2

F3

CALCULATED CHANNELS
B- 7.50

[ 428 mn

Input(s) Furnction Internal ID

FI,FLF3,0 Adder/ Subtracter ey

F1.F2.F3.0 Adder / Subtracter «Hr4}

{74 F Divider {76}

Subtracter

QUTPUT

INPUT(S)

Summand 1 1.F1 Imernal I {72}

Multiplier 1
Surmmand 2. 2.Fz Wultiplier 2 Result Channel 1.F
ars Multiplier 3 F
i} i}

IMultiplier 4

Physical Unit N

Update Rate 15200/
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The counters for the x and y calculation are determined in an intermediate step. The
coordinates x1, y1, x2,.... are included in the factors of the summands.

For x:

fntemalie

1 F1.F2.F3.0 Adder / Subtracter sum {72} 1 75N °
3 FI,F2,F3,0 Adder/ Subtracter nomx i3 = =
3 F1.F2.F3.0 Adder / Subtracter narm_y {74}

4 —{T3LF Divider a_raw o{rst 2 337 mm

5 {4 F Divider y_raw {76} 3 429 mn

Adder / Subtracter

INPUT(S})

0

OUTPUT

E

ult Channel

Multiplier 4

Fory:

=211

L femaiin

1 F1,F2.F3,0 Adder / Subtracter sum oz 1 o @

2 F1.F2.F20 Adder 7 Subtracter nom_x P - @

3 F1,F2,F3,0 Adder 7 Subtracter -
4

[P F Divider «_raw {75} 2 337 om °
5 SIT4LF Divider y_raw e 3 120 m @

INPUT(S) T o OUTPUT
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x and y are finally calculated with two divisions. Here for x (y in the same way):

wo @

F1,F2.F3,0 Adder / Subtracter 1
a F1,F2,F3.0 Adder / Subtracter nom_x o3 - °
g F1,F2.F3.0 Adder / Subtracter nom_y o4 - °

(I3, F Divider o5 -

5 Ol L Divider y_raw (18 3 429 on °

Adder f Subtracter

Name RS

INPUT(S)

{73} nom_x
{12 sum PR
x
:
o
_ o e

Implausible values in the no-load state
Noise predominates at F near zero. Implausible values are returns for x and y:

I Remedy
el Only when F is greater than 1 N, for example, are x
2 e e and y outputted regularly. Otherwise zero is returned
- N .

o each time.
= 235 [

ch2 4
g oo
(13 0.0
[ 2 ] -437 mn
H: 2429 on
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A Trigger block sets the flag_01 if F is greater than the minimum value:

nal 10
Constant signal F_thresh {12}

AesultEnantel -

Canstant signal F_dummy o3 °

1 F1.F2.F3.0 Adder 7 Subtracter Sum {14} 1 °

i F1.F2.F3.0 Adder / Subtracter nom_g {75} °

3 F1,F2,F3.0 Adder / Subtracter nom_y {76} °

4 (5 F Divider A_raw o °

5 ofeLF Divider yraw e} (-]
F {12}, {13} Trigger (range) trigger {range) {Flag 01} -

INPUT(S) QUTPUT

{74} Sum
P F_dum
) F_thres

The two threshold values for the trigger. Only the lower switching threshold at 1 N is
required. For the upper threshold, a value is selected that is well above the measuring
range:

Canstant signal F_thresh s - -

Constant signal F_dummy <373}

1 F1.F2F32.0 Adder / Subtracter Sum Rt 1

2 F1.F2.F3.0 Adder / Subtracter nom_g {75}

4 —{75.F Divider H_Taw {77}

5 {76} F Divider y_raw {78}

F {12, e{r3} Trigger (range)

trigger (range)

fFlag 01}

e

@

: e

3 F1.F2,F3,0 Adder / Subtracter nom_y (i) E °
g e

-]

@

+

ouUTPUT

ult € -

INPUT(S) F_thresh
vaiue [l
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Input(s) Funcrion Intemal 1D
Canstant signal F_thresh g
Constant signal F_dummy oy

1 F1.F2F3.0 Adder / Subtracter e{fa}

3 F1.F2F3.0 Adder / Subtracter {76}

Divider

QUTPUT

<>{73}

INPUT(S) REWCEN F_dummy
Value  [Relelel]]

Two multiplexer blocks finally switch between zero and the calculated values.

Here for x:

LT _ fntemiio £ Ehanel Aesut

7 0, <{I7, 0,0 4:1 Multiplexar X «{T9 2 -

QUTPUT

INPUT(S)

Name

Input 0 0 Internal 1D [REie N

itral Bit 0 Flagl

Input 1 {77} u_raw annel N

itrol Bit 1 1]

input 2 [N Name Y

Decimal Plac

input 3 [N

Fh | Unit mm

19200 /s
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Tips
1. In the case of division by zero, a divisor returns Not a Number (NaN).
2. Polar coordinates can also be supplied if required:

0.%raw, 0.0 4:1 Multiplexer multiplezer & {79}

INPUT(S)
dx

Internal ID Radius {81
el el 6. Radius

Radius

5y

=]

o

v
i mm v

Update Rate 19200 /s

..and angles:

Parameters of Cartesi

INPUT(S)
iniemal D[RRI AT

7. #ngle

Angle

Update Rate 19200/
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Representation of a moving force with catman in polar and Cartesian coordinates:

—

60

90
50

40

30

20

10

& T T T T T T T T T T T[T

E P
180) - o E 0 /
/ 20 40 -
-10
-20
-30
225 315 -40
-50
270 0 T T N T
-6 40 20 0 20 40 60
X mm
Zeitfenster: 1 s Zeitfenster: 15

angle

13.3.3 Maechanical work via force-displacement integration
Short description
Force-displacement integration with PMX for measuring mechanical work

Introduction

The mechanical work done W is to be measured by integrating the force F over the
displacement.

W= [ F(s) - ds

(Because of the discrete-time processing, this is actually a summation, but the term
integration is still used here.)

The start and end of the integration are determined by measurable events, e.g. fixed
displacement or force values, or edges at a digital input.

Procedure

Integration via displacement is achieved by first deriving the displacement by time,
multiplying it by F, and then integrating it over time again:
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F(s) ds ds
Multiplier Fl) 3 Integrator J-F(S)Edt = fF(S)dS

: -

Differentiator ds T
5 =) a dt
dt Reset
Example A
s2
Integration via the displacement from s1to s2: W = F(s) - ds

s1
Here the events s=s1 and s=2 determine the start and end of the integration. These
way-points must be reached in any case during the process, otherwise the start or end
will not be detected.

Peak Hold (digital)
F [E— Wmax_hoid
f F(s)ds |——= max | >
Trigger
€8 Reset Reset Hold
5 low active

IOT Thi

s1=1lmm s2=10mm

The overview with the measured quantities F and s as well as the calculated work

INTERNAL CHANNELS

HF
0.2, CRmBL

S

2
B oo
ch2.3
235% M
uchz.4

my

0008 L1

CALCULATED CHANNELS
nW_max_hoId

o

mJ
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Overview of function blocks

Canstant signal 5 low {72}
Constant signal s_high {73 °
1 5 Differentiator d_s/d t {74} °
2 5. ¢:{12} {73} Trigger (range) fgate {Flag 01} °
3 Fo{ial 1.1 Multiplier N PN ) °
4 {75).Flag 01.0 Integratar W {76} @
5 {78} Hald (digital triggering) W_rnax_hold +{iT) 1 0 m °
6 <>{76},0,0,Flag 01 Peak values W_max {78,79,Flag 02} °
+

Example B

Measurement of the maximum value of the work.

This is useful, for example, if the final value of the displacement is indeterminate, or
cannot be reliably reached.

The integration starts and ends at the same way-point s=s1: W = F(s) - ds.

s1

The work can decrease again when the displacement is reversed, such as by relaxing a
spring. The maximum value is recorded with a Peak block.

F

Peak Hold (digital)
_ = Wm,ax_haid
J-F(s)ds _ max —
Trigger
&8 Reset Reset Hold
low active

|0T Thi

sl=lmm 52=999 dummy
Resetpoint

FaxsSmax are not
displayed here

226
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In addition to example A, the maximums of F and s are outputted here:

INTERNAL CHANNELS

ch23
-2.35%

ch2.4

002, G |

-0.00%

CALCULATED CHANNELS

W_rnax_hold 728 m)

F_max 328w
Hs_max 297 mm

Overview of function blocks:

nal I
(12

Fesult Channel

=

Constant signal slow @

Constant signal s high {13 °

1 s Differentiataor d_sfd_t {14} °
2 s off2 o) Triager (range) gate {Flag 01} (-]
3 Fe{7411.1 Iultiplier d W {75} °
4 &5{75),Flag 01,0 Integratar W (e °
5 ira) Hold (digital triggering) Wi_max_hold {17 1 725 m °
] +3{76}.0,0.Flag 01 Peak values W_rnax 178.79.Flag 02} °
+

PMX
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Example of visualization with CODESYS WebVisu

& @ 17219.190.65:8080/webvisu.htm

PMIX.

~Force——— - Displacement— —~Work
—100 —20
—80 — =
= —15 ——B00
“an .
= 10 —— 400
40 -
) 200
20

Appendix
The function blocks of example A in detail:

Constant signal s low oy - -

Constant signal 5_high i3 °

1 s Differentiator d_s/d_t «>{7dh °
2 5, 43{7 2}, «>{73} Trigger (range) gate {Flag 01} °
3 FesfTah 10 Multiplier aw (75} °
4 <5{75),Flag 01,0 Integrator W {76} °
5 {78 Hald (digital triggering) W_max_hold {7} 1 °
(78,00, Flag 01 Peak values {78,749, Flag 07} °

+

QUTPUT

INPUT(S)
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- teme! 1

Constant signal 5 low =7

Constant signal s high {13
1 s Differentiatar d_sfd_t e>{Td)
2 R R Trigger (range) gate {Flag 01}
3 Fe3{iah 1.1 Multiplier aw «»{7h)
4 +{75).Flag 01.0 Integrator W {78}
5 {78} Hold (digital triggering) w_max_hold {77}

«>{76},0,0,Flag 01 Peak values W_max {78,79,Flag 02}

Paramn

INPUT(S)

__

Canstant signal

Constant signal s.igh {3 -
1 s Differentiator d_sfd_t <4 -

2 35, &{12), {73} Trigger (range) gate {Flag 01} -

3 Fesf7ap1 Multiplier aw {5 E

@

e

(-]

4 <175, Flag 01.0 Integrator W {78 = @
e

@

+

5 <{re} Hold (digital triggering) W_mas_hald (i} 1

<5{TE}.0.0.Flag 01 Peak values W_rna {7879, Flag 02)

Parameters of Differentiatar

OUTPUT

d_s/d_t
1000000

-1000000

_ I alh i fHENar -

Constant signal low i °

Constant signal o_high (i3 - °

1 s Differentiatar d_s/d_r o o °
s, 008, o3 Trigger {range) gate {Flag 01} -

3 Fex{Td}l11 Idultiplier i {5 - °

4 {75} Flag 01,0 Integrator W {8} - °

5 g Hold (digital triggering) W_max_hold PR 1 @

6 (761,00, Flag 01 Peal values W.max (78,79, Flag 02} @
+

Trigger
OUTPUT

gate
{73 s_high o |
{72 5 low

Active Low
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memelie -

Constant signal s low {12

Constant signal s high {73

s 1B <3 Trigger (range) gate (Flag 01}

| e
1 s Differentiator dsfdt <l - @
- e

Foa, 1.1
4 «+{TE}. Flag01.0 Integrator W ) °
5 {78 Hald (digital triggering) W_rnax_hold o{rT) 1 °
<5{76),0,0,Flag 01 Peak values W_max {78,79,Flag 02} °

+*

Parameters of kultiplier

QUTPUT

INPUT(S)

"
w
w

<>{75)

_ fermal e iestlt Eharine

I

]
Constant signal = low sy °
Constant signal s_high <3 °
1 s Differentiator d_s/d_t e °
2 s5.{72). 5173} Trigger (range) gate [Flag 01} @
3 Fsftannn Muttiplier 4w P @
{75}, Flag 01,0 Integrator w o6 -
5 (8 Hold (digtal triggering) W_maz_hold P i @
6 <{7€).0.0.Flag 01 Peak values W_max {78.79.Flag 02} @
*

INPUT(S) T e | QUTPUT
n

1000000

-1000000

Note that the Hold block comes before the Peak block in the calculation sequence. So
the edge of Flag_01 first triggers the Hold function and then resetting of the Peak
block.
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Constant signal s low ) - °
Constant signal high o3 °
1 s Differentiator d_sfd_t o) °
2 5otz o) Trigger (range) gate {Flag M} @
3 Fofra) 1 Multiplier 0w {5 [-]
4 «3(75},Flag01,0 Integratar W ) °

Hold igital triggering) W_max_hokd -

&5(76),0,0,Flag 01 Peak values [78,79.Flag 02}

D0

INPUT(S) W_max_hald OUTPUT
oldby MEEEL " 1. W_max_hold l
w_max_hold
mJd
19200 /5

-_ fntemal i

Constant signal slow Py °

Canstant signal = high ={73 °

1 s Differentiator d_sfd_t offd) o °
2 s Tz i3 Trigaer (ranqe) qate {Flag 01} - °
3 FoesiTdl 11 Multiplier a_w {7} - °
4 {75}, Flag 01,0 Integrator W {76} °
{7} Hold (digital triggering) W_max_hold {7} °

<>{76}, 0, 0, Fiag 01 Peakvalues {78, 79, Flag 02}

INPUT(S)
u
u

QUTPUT
PeakVa\ue\np

Invert Hold Input

el

e

In example A, the Hold block is already reset when the displacement is reversed. If the
value is to be held longer, the block could be reset such as via a digital signal from an
external source or by another Trigger block.
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13.3.4 Checking the force at specific points on the displacement axis

Short description

In a stroke movement with force and displacement measurement, the force is mea-
sured at a specific point on the displacement axis. The measured force should be
within an acceptance band; a good/bad decision is made.

The force is checked once on the way forward and once on the way back.

Introduction
In this example, the force behaves roughly as follows:

A

F

release

S
»-

Two "Hold (analog)” function blocks hold the measured force value at point s1. One
block on the way forward, the other on the way back. Two limit switches check whether
the values are within acceptance bands. In the following the rising force is referred to
as "press”, and the falling force as "release”.

Two digital outputs indicate the results of the limit switches.

Procedure
With rising "press” displacement:

* The measured force value F is held at point s1 = 5 mm with a "Hold (analog
triggering)” function block. The displacement s controls the hold function, so it is
applied to the "control input".

» The function block reads the force F at s = 5 mm ("Lower limit") and holds it at the
output.

e The upper value of the holding range ("Upper limit") is not required here, and
assumes a dummy value outside the measuring range.

* The "On entry only” setting means that the force is read and held exactly once each
time the force enters the holding range (5 mm ... 999 mm).
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Function Intemal ID sult Channel

T . Hold (analog triggering) F_press (Smm}) {72} -

INPUT(S) | - OUTPUT

nput RN {12}
25 1 F(5mm)pres
None F(5mm) press
:

B

With falling "release” displacement:

» The holding range now covers the range (-999 mm ... 5 mm); -999 is again a
dummy value here. The block holds the measured force value when the displace-
ment s enters the holding range at 5 mm from above.

memels ; ehanie -

Hold (analog triggering) F_press (5mm) «{rz} 1 00 w °

Hold (analog tiggering) F_release (Smm) {73 -

triggering)

INPUT(S) F release (s QUTPUT

Input 1.F

5

0

Physical Unit

Evaluation by limit switches:
« The outputs of the Hold blocks are the inputs of two limit switches.

« Switch #1 signals the correct force value as the displacement increases. It is active
when the signal "F (5 mm) press"” is in the band 32N ... 35 N.

» The settings for switch #2 apply in the same way; the acceptance band is
26N ... 29 N.
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Default LS

n““ Limic Lower Band Value Hystarests  Band Span Invert Resetinpx | Ignore Mess. States

1. F(Grmmm) preses Inside band ~ 32.00000 3.000000

2 2 FImr) relea v Insideband v 26.00000 N 3.000000 N R . .

Finally, digital outputs #1 and #2 output the states of limit switches #1 and #2:
- smEcroGmALOUTPUT

i i e ) e i I

Select INVERT
- wmsmwWSmOs |

] Channci: e} "
T S

] System Satus g s M
- oemwoy |

. T

FIELDE‘.IIS
- I I G A 7]
-
- I I3 I K A I l
-

SELECT DIGITAL OUTPUT

Select INVERT

- MEASUREMENT STATUS

] Channcl: e
"
] Sy stem Statls Frag s

[ DIGITAL INPUT

iR

e [17[s] s ] ]2
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Tips

F1

: s
: -

sl §2 s3

« Aviolation of the acceptance band (instead of adherence to it) can be indicated by
reversing the logic, for example at the limit switches.

» Instead of checking the force at points on the displacement axis, the displacement
at specific force values can of course also be checked.

«  With a corresponding number of Hold blocks, even more direction-dependent check
points can be set.

» Parameter sets can be used to switch the values of the measuring points and/or the
acceptance bands to different values. To do this, a copy of the "Data Acquisition”
sub-parameter set is created in which the numerical values are changed. The sub-
parameter sets are then assigned to different parameter sets, which are switched
via fieldbus or digital inputs for example.

The structure of the calculated channels can thus also be switched instead of
individual numerical values.
The limit switches are switched via the "Limit Switches" sub-parameter set.

« The task can also be performed with "Trigger (pulse)" and "Hold (digital)" blocks.

13.3.5 Force-displacement measurement with relative zero
Short description

The force F and the displacement s are measured in a stroke movement. To
compensate for random offsets in the measured quantities, new offset-free signals
F_tared and s_tared are generated.

Case A
The force is zeroed at the point on the displacement axis s = s0.
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CaseB
The force and displacement are zeroed at force F = FO.

Introduction
Case A

When a displacement-dependent force F is checked for adherence to limit values, a
force offset from stroke to stroke is a disturbance. The force limits would have to be
adjusted for each stroke movement.

>S

Two function blocks "Trigger (range)" and "Tare" are used to zero the force below the
point sO. The force characteristic below s0 is irrelevant for zeroing.

F_tared
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Case B

To compensate for a displacement offset, the new force zero point is to be determined
not by the displacement, but by the force FO.

FA

L=

7 S

-

.

According to case A, the displacement zero point can also be immediately shifted. The
same condition (F = FO) is used for the purpose. Both quantities - force and
displacement - now have a new zero point.

F_tared J

F_tared A

/ p S_ta red
PMX
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Procedure
Case A
s0 delivers a constant signal, here 5 mm:

el B Fesul Ehiannel -

Constant signal iy
1 50,4072} Trigger (range) trigger Flag 01} - °
2 F_raw.0 Tare T_tared {73} 1 °

OUTPUT

A Trigger block sets the "Flag01" output if the displacement s is in the range 0 ... 5 mm:

_ ften=! 1B Aesul Ehannl

INPUT(S)

nel

Constant slgna\ Ll
8,0, {1 Trigger (range) trigger {Flag 01}
F_raw, 0 Tare _tared {73

INPUT(S) . OUTPUT
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Finally, the Trigger block zeros the raw value of the force F_raw below 5 mm. F_tared is
the offset-adjusted force value:

Canstant signal N °
1 2.0 {72} Trigger (range) rigger {Flag o1} - °
z F_rw, 0 Tare f_tared {73} 1 -

f Tare:

neuris) e E——

QUTPUT

None

<]

Physical Unit N
Update Rate 19200 /s

CaseB
The Trigger block now checks the force F against FO.

ftemal 9 ezl Ehane

Canstant signal ) - °

E-l o Trigger (ange) tigger.F (Flag 02 - -
2 F.0 Tare T_tared (13 1 °
g 50 Tare o tared o) 2 °

Parameters of Trigger (range)

INPUT(S) OUTPUT

F\ag Flag 02

LEILLRN trigger_F
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The force and displacement are each zeroed with the "Flag02" signal:

Input(s) Function

Internal ID ult Channel Result

Constant signal Fo {2 - °

QUTPUT

Input Internal ID RSN

Tare Tanget Value It Channel 1. F_tared
UENEN  F_tared
Decimal Pla ]
ical Unit [N

19200 /5

Funetian Internal D ult Channel Result

Canstant signal Fo ) - °
2 F.0 Tare 1_tared {3 1 °

3 5,0 Tare s_tared {74} z -

QUTPUT

Input Internal 1D [EEEELAY

Tare Target Value ult Channel [EERRELY]
Hame EREIE]
Decimal Place: 0

Physical Unit mm

Update Rate 19200 s
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13.3.6 Checking the force with a tolerance band

Short description

In a stroke movement with force and displacement measurement, the force is
continuously checked against a tolerance band. The tolerance limits are defined as
displacement-dependent. A counter counts the tolerance violations, and a digital out-
put signals when the counter reading is greater than zero. The counter reading is
automatically deleted at the beginning of each stroke movement.

(The required function blocks are available as from firmware version 1.34).

Introduction

The measured force F is checked against an upper and lower tolerance (F_max and
F_min). Two value tables provide the tolerance values depending on the measured
displacement s. The figure shows the force/time and force/displacement curves of a
stroke movement with no violation of the tolerance values.

force - time -
F_max F_min force - displacement

F

A =
: A B
imEmn/\mamn g
B /s N E
17T\ e
1 . \ .
—

26
Zeit [s] s mm

A stroke movement with no tolerance violation

A "Trigger (range)" function block compares the force F with the tolerances. A toler-
ance violation is indicated by Flag_01 and counted by a Counter block.
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force - time .
F = F_max F_min force - dnsplacem_ent
F F_max F_min

AN =
: N74RA\

1/ A\ b
I 0
e :
— 4
o IQUE“IQUE‘ ‘20‘ ‘22' ‘24‘ - == “It“‘ = “‘1[]"'11“‘14‘

zeit [s] s mm

Double tolerance violation

Overview after double tolerance violation. The digital output 01 signals the error.

nF_max 15.1n nccalcQ: ---
F_min -4.8n m<calc.1 0= -—-
n Error counter 2 m<calc.11> -—-

nqcalc.-’i: --- 0.00 <ca|c.1 25 -m-
E<ca|c.5> --- 0.00 mccaltﬂ I -
n<calc.6> --- 0.00 <CE|C.14> -
{calc.?s --- 0.00 E{cach B3 ——-

n<calc.8> -—- 0.00 m<calc.16> -—-

10203 04 05
/1020304 05

Procedure

The table for the upper tolerance line has five interpolation points. The x values are the
displacement in mm; the y values are the tolerance limit of the force in N.

e

Interpolation points with the same x values cause a jump in the characteristic curve,
here at x3 =x4=13.
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Constant signal FReset point (mm) {12 - °

1 s Characteristic table F_max Ltk ] 1

2 s Characteristic table F_min T4 z

3 F.F_min, F_max Trigger (range) Tolerance test {Flag 01}

4 5372 Trigger (pulse) FReset impuls {Flag 02}

5 Flag 01.1.Flag 02 Counter Errar counter {75.Flag?7} 3

INPUT(S) QUTPUT

s

{73}

1. F_max .

The table for the lower tolerance line:

- memsl

Constant signal Fieset point (mm)

Characteristic table F_may =3 1

3 s Characteristic table F_min o4 2

4 5372 Trigger (pulse) Reset impuls {Flag 02}

e

e

3 F.F_min, F_max Trigger (range) Tulerance test {Flag 01} - °
- e

e

5 Flag 01.1.Flag 02 Caunter Error counter {T5.Flag 27} 3

cteristic table

INPUT(S) QUTPUT

s

{74}

2 F_min

F_min

0

N
19200 /5

The Trigger block compares F with the tolerance limits. Within the tolerance the
"Flag_01" output is Low.
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Constant signal Reset point (mm) of - @

1 s Characteristictable F_mai (i) 1

2 H Characteristic table F_min <{Td} 2
3 F, F_min, F_max Trigger (range) Tolerance test {Flag 01} B

4 5 {72} Trigger (pulse) Reset impuls Flag 0z} -

5 Flag01.7,Flag 02 Courter Error counter {75.Flag 72} 3

INPUT{S) QUTPUT

e

(74} F_min

Flag 01

The "Counter” block counts the tolerance violations. It is cleared with Flag_02:

- remsii i Enanne -

Constant signal Reset point (mm) °
1 s Characteristic table F_max {73} 1 °
2 ) Characteristic table F_min {74} i °
3 F.F_rin, F_mak Trigger (range) Talerancetest {Flag 01} - °
5.43{72} Trigger (pulse) Reset impuls {Flag 02} - °

Flag 01,1, Flag 02 Counter Emorcounter {75, Flag 22} 3 -

INPUT(S)

Error caunter OUTPUT
input [GEITI

D Qutput Th:
w

FPh al Unit Nounit

Update Rate 19200 /3

Limit switch #1 detects counter readings = 1

ult L
- EX Errurcuumer. Above level 0.500000 0.000000 . .
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Finally, digital output #1 outputs the state of limit switch #1:

SELECT DIGITAL OUTPUT

Select INVERT
[ MEASUREMENT STATUS
™ off

[ SYSTEMSTATUS FLAGS

- 5y stem Status Hoos

e
@ 1 N O A I D B A K
.

FIELDEUS

o I I I I L D R
B LIMITSWITCH
8 HoE0EONDODNDEDEE O

The "Trigger (pulse)” block provides the pulse to clear the counter when the
displacement exceeds 1 mm.

- fmemets AesUtEnantel -

Constant sighal Feset paint (rm)
1 5 Characteristic table F_max {73} 1
2 s Characteristic table F_min {74} 2
3 F.F_min, F_max Trigaer (range) Tolerance test {Flag 01}

s, {71 Trigger (pulse) Reset impuls {Flag 02

5 Flag 01,1,Flag 02 Counter Error counter [75.Flag 7%} 3

rigger (pulse)

QUTPUT

INPUT(S) Resetimpuls

Aclive High
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fnieme! 1 Fesul Chianne -

Constant signal Reset point (mm) Iy - -
1 s Characteristic table F_max e 1 °
2 s Characteristic table F_min PN 2 °
3 F, F_min, F_max Trigger {range) Tolerance test {Flag 01} °
4 s ex{i2) Trigger (pulse) Reset impuls {Flag 02} °
5] Flag 07.1,Flag 02 Counter Errar counter {75.Flag 77} 3 °

OUTPUT

INPUT(S)

Reset point (mm)

Value 1

13.3.7 Event counter

The following shows how to program an event counter in PMX. Two calculation
channels are required.

Create "Trigger (pulse)” calculation channel

e Theinput here is the measured force value.

» A predefined value can be selected as the threshold.

e Condition here when the threshold value is "exceeded".
e Theresultis stored here in "Flag01".

1 F1

Trigger (pulse) Trigger (pulse) {Flag 01}

2 Flag01,1,0 Counter Counter {72, Flag 7%} - °

igger (pulse)

Trigger (pulse)
05

OUTPUT

INPUT(S)
1.F
1

Create "Counter” calculation channel

Trigger on rising edge v

Active High

e Theinput here is now Flag01.
* The count is performed on arising edge.

» By way of "Threshold value for flag" a signal can be generated that becomes active
when this counter value is reached.
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» Here Flag02 is activated when the counter reading reaches 5 and above.
« These flags can be interrogated directly by the PLC over the fieldbus.

BT
@

Trigger (Puls) Trigger (pulse) {Flag 07}
Flag 01,1,0 Zahler Zahler {72, Flag 02}

Funktionsparameter

AUSGANG
ge 1. Zahler

"hysikalische Einheit Keine Einheit
19200/s

QUELLE(N)

Zahler

Steigende Flanke

0

5

Altualisierungsrate

fmem=iie ! Ehanne

1 F1 Trigaer (pulse) Trigaer (pulse) {Flag 01} - °

2 Flag 01,1,0 Caunter Counter {72, Flag 02} -

QUTPUT

Flag +{Flag EIZ
Flag 02

INPUT(S)

Input Flag 01

Timeaut after a

5

 If the result (the counter reading) is to be signaled at a digital output (PX878), this
flag is selected as the input signal for a digital output. Here digital output #2 is
activated by Flag02.
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INVERT

MEASUREMENT STATUS

g
] B

off v

B SYSTEM STATUS FLAGS
] SERISE R o

I
® I6H05000000EEDED

[ FIELDEUS
@ DEEDNEHGNEDNEEDEE

[ LIMIT SWITCH
S DOEDODDEODENDEED B T

— e

@ N N G N

CALCULATED CHANNEL FLAGS

(<]

The event counter can be reset in the following ways:

 Digital input (PX878).

» By fieldbus control word, mapped by digital inputs 17 ... 32 in PMX.
» By other flags from other PMX calculation channels.
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- temsl e ! -

Trigger (pulse) Trigger (pulse) {Flag 01} -
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14 TEST SIGNALS AND SIGNAL GENERATORS

Test signals

With the PMX you can generate and output various signals. This can be a test signal
during the starting-up phase, to simulate measured values and so already test the
functioning of the components. As long as a test signal is active, this is displayed in
the PMX browser and also transmitted on the fieldbus as a status.

Signal generators

The PMX has internal signal generators that can be set up using the "Signal genera-
tors” calculation channel. The following functions are available in the function parame-
ters:

sine, rectangle, white noise, counter, constant and triangle
Other parameters include:
frequency, amplitude and offset

You can activate the signal generator with an On switch. You define the number of
repetitions by specifying periods.

As well as conventional waveforms, the PMX also has the option to define a separate
function by specifying up to 21 points. These points are interconnected along a line.
You control this "test profile” by a ramp (timer) for example.

To create such a ramp, create the new calculation channel "Timer" in the "Technology”
category. In its function parameters you define the period duration (the interval of the
ramp), and whether it is to be outputted continuously or once.

You can generate additional signal shapes using a CODESYS or .NET API application.

Signal output

The generated signals can also be outputted via the existing interfaces in the PMX.
Please note the maximum output rates for each medium.

Signal form PMX signal CODESYS LabVIEW .NET
generators API
Rectangle, triangle, sine, X X X
noise
21-point characteristic X X
Free signal form -
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PMX signal CODESYS LabVIEW .NET

generators API
Output rate (max.):
PX878 (+10 V) 19.2 kHz 2.4 kHz 10 Hz
Fieldbus 1..9.6kHz 1..9.6kHz 1..9.6kHz
Ethernet 19.2 kHz 2.4 kHz 19.2 kHz

e

Practical examples of data storage can be found in the PMX TechNotes at
https.//www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.
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15 PARAMETER SETS (FORMULAS)

The PMX has over 100 independent parameter sets (measurement programs) which
are stored power failsafe in the device's internal flash memory. This allows you to
define measuring tasks or test sections that can be used later during operation without
additional resetting times. You can configure the active or a non-active parameter set
(EDIT MODE). The switch can be made via digital inputs, fieldbus, or also via Ethernet,
i.e. PMX command set, .NET API, LabVIEW driver or CODESYS application.

“ Important

The active parameter set should not be configured during operation. To avoid
malfunctions, parameter sets may only be switched after the measuring or testing task
in question has been completed. In all cases, status bits, or items of status informa-
tion, are available to signal error-free switching (digital outputs, system status, cyclic
device data in fieldbus operation).

A parameter set always consists of the four sub-parameter sets:

e Sensor data

- Data acquisition (also includes the calculated channels)

e Thresholds

« Digital outputs

A parameter set is composed of the individual sub-parameter sets. The settings are in

the sub-parameter sets. If a sub-parameter set is not to be changed, define "ignore” for
it. That component is then not changed when switching.

Depending on which components are switched in a parameter set, the following
switching times result:

Sensor Data Thresholds Digital Average switching time

data acquisition outputs in ms

1200 - - - 1200
- 950 - - 950

1200 950 - - 2150
- - 100 - 100

1200 950 100 - 2250
- - 80 80

1200 950 100 80 2330
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“ Important

If the power supply fails while a parameter set is being saved, the parameter set will be
destroyed, and the PMX will restart with its factory settings after being switched on. To
avoid this, we recommend backing up the device settings to PC.

15.1 Configuring parameter sets

Follow these steps:

b Create a master parameter set.

P> Open one of the sub-parameter sets and change the desired parameters.

P Finally, save the parameter set(s) in the PMX power failsafe by clicking on the
floppy disk icon in the status bar.

DEVICE NAME: PMX (4.4}

0 e
PARAMETER SET: Default (000) sommstraror, ) @ @ (2) PMX

HBM

PS-SETUP
SYSTEM | AND SELECTION

AMPLIFIER DEVICE SCAN DEVICE NAME [ﬁ‘g‘@g.lys
OVE RVI Ew A VIEW LOG SYSTEM TIME
FIELDBUS NETWORK
DIGITAL OUTPUTS FIRMWARE UPDATE
LIMIT SWITCHES CHANGE PASSWORD
SETTINGS ASSISTANT SYSTEM OPTIONS

DEVICE STORAGE

A
DEFINE POLICIES
REBOOT DEVICE

MONITORING

OBJECT DICTIONARY
4
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Administration of parameter sets

Setl (001)
SENSORS: Default LIMIT SWITCHES: Default L] PARAMES?
(000) Default DATA ACQUISITION: Default DIGITAL QUTPUTS: Default
T
SENSORS: Sensars? LIMIT SWITCHES: Limits2 _
(002) SEIE DATA ACOUISITION: DAQZ DIGITAL QUTRPUTS: Ignare SUB-PARAMETERSETS
‘ Qe
|
[*Tel-]
\ [*Tar=]
|
\ octaut ‘m]i
1 2 3
Create, copy, assign, delete sub-parameter sets
1 Unique parameter set index 7  Clone selected parameter set
2 Parameter set name, freely selectable 8 Delete selected parameter set
3 The parameter set is comprised of 9  Make boot parameter set
these sub-parameter sets
4  Active now 10 Make active parameter set
5 Used when booting 11  Parameter set index
6 Create parameter set
with factory settings Important
Parameter sets can be copied, deleted and combined in the
"Parameter set" dialog. The specific settings for sub-parameter
sets are made in the dialogs for the measurement cards.
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15.2 Changing from parameters to parameter sets

To change sub-parameter sets, click on the relevant buttons and select the desired
sub-parameter set. Then make the changes.

DEVICE HAME: PMX (d.4)
PARAMETER SET: Set] (DO1)

"Sensor" sub-parameter
SENSOR 4 set; click to change
SENSOR TYPE

PHYSICAL UNIT P}
CHARACTERISTICS

0.000000
0.000000 N
2010270 s
1000.000 N
NDITIONING

-4.300000 v Ed
0.000000 N

CONTROL FUNCTIONS o &
off ™
off s
.00 | "Data acquisition” sub-parameter

DATA ACQUISITION c set; click to change

F
Bessel ~

~

0 Hz

Default 4

a DIGITAL OUTPUTS
SELECT DIGITAL OL TPUT

I I I I

a GRENZWERTSCHALTER

Limits1

““ S —g——"

Hys zrese/ Bandhihe

4
Em "
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DEVICE HAME: PMX (4.4)
PARAMETER SET: Setl (001)

One of the sub-parameter sets
is now not active.
Settings can be edited, but they
do not take effect immediately.
SENSOR Sensars2 They take effect when a
SENSOR TYPE parameter set is activated that
pHvsicaL uniT P includes this sub-parameter set.

CHARACTERISTICS

m
0.000000 -

0.000000

m
20nozra ==

1000.000

SIGNAL CONDITIONING

-4.300000 N

0.000000| N
CONTROL FUNCTIONS £ .

0.00 N

F

15.3 Saving and loading measurement programs (parameter sets)

Save to PMX

14 All settings you make on the device take effect immediately, even without

" being saved. However, saving your settings protects you against data loss if
the device is turned off. To save, click on the disk icon at the bottom right in the web
browser.

Save to and load from PC

The Backup to PC menu item is used to create an XML data record that you can use as
a backup or transfer to other devices fitted with the same measurement and 1/0 cards.

PMX
256 PARAMETER SETS (FORMULAS)



The corresponding upload command in the PMX browser is Restore from PC to load
the parameter set file back to PMX.

“ Important

Passwords and network settings are not changed with this method (see also section
25.6, page 437).

Parameter sets are not saved as individual files. They are mapped for the entire device
in the XML data set. Offline configuration of the device is not possible. It is theoreti-
cally possible to edit parameter sets in the XML backup file, but we advise against it.

Example:

The table shows the assignment of parameter sets to sub-parameter sets:

Parameter set Sensor Data Thresholds Digital

acquisition outputs

000 Default Default Default Default

Factory setting

001 Default Fast filter Thresholds - Ignore
Workpiece A workpiece A

002 Default Slow filter Thresholds - Ignore
Workpiece B workpiece B

Switching from parameter sets 000 to 001 has the following effect:

Sensor No change, but after switching the "Sensor
Default -> Default Default” settings are guaranteed to be used.
Data acquisition The settings in "Fast filter" are activated.
Default -> "Fast filter”
Thresholds The settings in "Thresholds - workpiece A"
Default -> "Thresholds - workpiece are activated.
A’l
Digital outputs No change; the "Digital outputs” settings
Default -> ignore remain as they are; they depend on the prior
history.
PMX
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15.4 Device storage (Clone device)

In the Device storage menu, you can back up all of the device settings to your PC or
restore them from it. You can also transfer all of the settings to another device (clone
device). A precondition is that the PMX devices are all identically configured. The
network settings, passwords for the various user levels (Operator, Maintenance,
Administrator) and the CODESYS applications and CODESYS web visualizations are
not transferred.

“ Important

To prevent any malfunctions, no measurement or control operations may be carried
out with the PMX while backing up or loading the device settings. Also do not switch
off the operating voltage during backup as the settings will otherwise be lost.

The device storage also contains the working standard calibration certificates for the
measurement cards, the manufacturer's certificate, device description files for the
fieldbuses (PROFINET® |0, EtherCAT® and EtherNet/IP™), and the log files. The
measured value files that were recorded and saved via CODESYS are also saved here.
All of the files can be downloaded on to a PC from here.

You can also upload your own files to this area, or delete files from PMX.
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16 COMMUNICATION WITH A CONTROL SYSTEM

Digital inputs and outputs, as well as digital interfaces (EtherCAT®, PROFINET® |0 or
EtherNet/IP™) are available for linking the PMX to machine or plant control systems.

The same device function is accessed in all cases. The input and output signals are
also available via the interface. These can be found in the tables in sections 16.4 and

16.5 starting on page 262.

16.1

Device description file

Physical properties (e.g. transmitted/received bytes) are described in the device
master data file. This is needed to parameterize the master and create the automation

program.

Use the following combinations of PMX firmware and device description files. They can

be found:

* in the PMX's internal device memory;

» on the website at https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-

system-for-the-iot/.

“ Important

These device description files are structured modularly like the PMX. The PMX entry
must be adapted exactly to the PMX that is used and the number of computing chan-
nels transferred in the configuration software of the relevant control unit.

PMX device description

files

PMX firmware up to and
including 1.46

PMX firmware as of 2.0

PROFINET® 10 GSDML-V2.25-HBM-PMX- | GSDML-V2.3-HBM-PMX_I
20121025.xml RT-PLC-20141215.xml
GSDML-V2.25-HBM-PMX_
IRT-20130404.xml
EtherCAT® HBM_PMX.xml HBM_PMX_rev2.xml
EtherNet/IP™ HBM_PMX_023.eds HBM_PMX_024.eds

When using the PROFINET® |0 interface card (PX01PN) note the version (software
stack) of the card. It appears in the Fieldbus menu in the web browser.

Use the appropriate GSDML file as listed in the table below depending on the software
stack and firmware in the PMX.

PMX
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PMX firmware

2.0
with PLC channels

PROFINET application

PROFINET® |0 Stack 3.4.15

GSDML-V2.25-HBM-PMX-P
LC-V3.4-20141216.xml

Note: Use the "Create

PROFINET® |0 Stack 3.5.49

GSDML-V2.3-HBM-PMX_IRT
-PLC-20141215.xml

Note: Use the "Create

application V2.1.0

GSDML-V2.25-HBM-PMX_IR
T-20130404.xml (RT and
IRT)

V2.2.0 GSDML File" button GSDML File” button
1.46 GSDML-V2.25-HBM-PMX-2 | GSDML-V2.25-HBM-PMX-2
without PLC channels 0121025.xml (RT only) 0121025.xml (RT only)
PROFINET® 10 GSDML-V2.3-HBM-PMX-IRT

-noPLC -20141216.xml (RT
and IRT)

1.44
without PLC channels

PROFINET® |0
application V1.0.0

GSDML-V2.25-HBM-PMX-2
0121025.xml (RT only)

GSDML-V2.25-HBM-PMX_IR
T-20130404.xml (RT and
IRT)

Not supported

Generating a fixed device description file (firmware 2.00 or higher)

a0

1234

Click on the Create ... File button to create a device description file which exactly
matches the PMX that is used with its plug-in cards and calculation channels to be
transferred. This eliminates the need for a manual adjustment in the configuration

software of the control unit.

The file can be generated any number of times. The filename contains "... generated ...".
If there is already a file with the same name, it will be overwritten.

Card types PX878 and PX02 (empty slot) do not appear in the file because they do not
return any data relevant to the fieldbus.

PMX
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“ Important

Before generating, you must select the number of calculation channels to be trans-
ferred.

SETTINGS

Nao. Transm. Cale. Channels

Storing data in the device

The file is stored in public device storage. It can be downloaded or deleted there. To
access it, from the menu choose Settings -> System -> Device -> Device storage ->
Show device storage.

Folder: public/PROFINET or public/EtherCAT or public/EtherNet_IP.

The folder can also be displayed in the web browser. To do this, enter in the address
bar:

http://<PMX-Name>/public/PROFINET/ or
http://<PMX-Name>/public/EtherCAT/ or
http://<PMX-Name>/public/EtherNet_IP/

where "PMX-Name" is the PMX network name. Input is case-sensitive!
You can use the IP address as an alternative notation, e.g.:
http://172.19.201.184/public/PROFINET/

Exceptions

The file is created from a template file located in public/PROFINET or public/EtherCAT
or public/EtherNet_IP. If that file is not found, an error message appears "Cannot open
source file."

A firmware update (including one with the same version number as the installed
firmware) will restore the template file.

If a measurement card is not installed, and no calculation channels have been
transferred yet, the generated file is not a valid file and will not be accepted by
PROFINET® |0 configurators, nor by EtherCAT® or EtherNet/IP™.
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16.2  Setting the transfer speed of the fieldbus

You can set the transfer speed of the fieldbus.
P Set the user level to Administrator in the overview at the top right.

L)
opcraor ) @) (K

P In the Settings -> System -> Device -> System options menu, set Internal data rate
to the desired value.

The fieldbus update rate will follow this value up to the fieldbus-specific maximum.
The change is effective immediately.

o
» Click on the floppy disk icon - at the bottom right to save permanently.

16.3 Data transfer via fieldbus:

Six bytes are required per measured value for the fieldbus (EtherCAT®, PROFINET® or
EtherNet/IP™). This is 4 bytes of data + 1 byte control word + 1 byte status.

The formula for the amount of data is:
46 bytes base load + 6 bytes * number of measurement and calculation channels.

16.4 Input data, PMX -> PLC

16.4.1 Device data (cyclic)

Function EtherCAT® PROFINET® DEYES
Index Slot.Subslot type
System status See "System sta- 6000.1 0.2 uint32
tus"” table in sec- bytes0.. 3
tion 16.4.2
Parameter set Currently active 6000.2 0.2 int32
parameter set bytes 4 .. 7
GUI status Object dictionary 6000.3 0.2 uint64
response bytes 8 .. 15
Limit value Bit x = 1: limit 6000.4 0.2 uint32
switch status value switch x is bytes 16 ... 19
set
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Function EtherCAT® PROFINET® Data

Index Slot.Subslot type
Limit value Acknowledgment of 6000.5 0.2 uint16
reset "Limit value switch bytes 20 ... 21
acknowledge- reset request”;
ment acknowledgment
same as request
means: Reset has
been performed
Time stamp PMX time stamp, 6000.6 0.2 uint64
counts at bytes 22 ... 29
153.6 kHz
Digital outputs Current status 6000.7 0.2 uint32
bytes 30 ... 33

16.4.2 System status

Bit Function
0 Error in factory settings
Device is sync master Also set in the single-user device
2 Sync error No connection or disrupted
connection
3 Sync error Synchronization not possible
4 Heartbeat Bit switches with approx. 1 Hz
5 Excitation overload Excess current caused by exter-
nal consumers (transducer
excitation)
6 catman® interface buffer overrun | Data transmission error, loss of
data
7 Device not ready Device working and not deliver-
ing valid measured values
8 Calculated Channels Overrun Calculation time overrun in the
calculation channels

PMX
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16.4.3 Measured values (cyclic)

Function

EtherCAT®

Index

PROFINET®
Slot.Subslot

DEE]
type

Flags Status flags from 6001.1 0.3 uint32
calculated bytes0 .. 3
channels
Status flags always 0 6001.2 0.3 uint8
(reserved for future byte 4
use)
Control word 'Flags control 6001.3 0.3 uint8
acknowledgment word' return byte 5
flags (reserved for 7001.1
future use)
Digital inputs Level of the digital 6002.1 0.4 uint32
inputs bytes0...3
Digital inputs for always 0 6002.2 0.4 uint8
status (reserved for byte 4
future use)
Digital inputs for 'Digital inputs 6002.3 0.4 uint8
control word control word' byte 5
acknowledgment return
(reserved for future
use)
Measured value slot 60xy.1 X.y float32
X.y bytes 0 ...3
Measurement See "Measurement 60xy.2 X.y uint8
status status” table in byte 4
section 16.4.4
Measured value for Control word 60xy.3 X.y uint8
control word return 70xy.2 byte 5
acknowledgment
(confirms
processing of the
control word)
-—-- Number dependent
on the connected
measurement
cards
PMX
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Function EtherCAT® PROFINET® DEYES
Index Slot.Subslot type
Calculated channel 60xy.1 9.z float32
in slot 9.z bytes0.. 3
Status See "Measure- 60xy.2 9.z uint8
ment status” byte 4
table, chapter
16.4.4'
Control word Control word 60xy.3 9. uint8
acknowledgment return byte 5

(confirms
processing of the
control word)

Number dependent
on the number of
calculated chan-

nels set on the
fieldbus

Note on calculated channels

In the PMX, calculated channels are assigned to virtual slot 9. For technical reasons, 9
cannot be the third digit in the EtherCAT® indexes. So the calculated channels appear
in indexes 6051 to 60b4.

16.4.4 Measurement status

Bit Function

0 Working standard calibration invalid -
1 Measured value invalid Overflow, underflow, defective
sensor, calibration in progress

2 Autocalibration running Measurement channel with auto-
matic calibration (measuring
bridges)
TEDS error -
4 Test signal The measured value is overloaded by
a test signal (amplifier dialog). This
is not an error state, it provides
information.
PMX
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If the channel status is 0 for all bits, the measured value is OK.

16.5 Output data PLC=> PMX

16.5.1 Device data (cyclic)

Function EtherCAT® PROFINET® Data
Index Slot.Subslot type
Device BitO: LEDs flash for 7000.1 0.2 uint32
control word 30s bytes 0..3
Bit1 (value 0x02):
Enable object
dictionary server
Bit2 (value 0x04):
Save parameter
(same function as
floppy disk icon on
web interface),
edge-triggered from
0->1
Parameter set Range 0 ... 999 7000.2 0.2 uint32
request bytes 4 .. 7
GUI signaling Object dictionary 7000.3 0.2 uint64
command bytes 8.. 15
Limit value switch | Bit x = 1: Output of 7000.4 0.2 uint16
reset request limit value switch x bytes 16 ... 17
is reset
(x=0..15)
Limit value switch | Bit x = 1: Limit value 7000.5 0.2 uint16
enable (one bit switch x is defined bytes 18 ... 19
must be "1", so via the fieldbus
that the (x=0..15)
corresponding
limit value can be
changed via the
fieldbus)
Limit switch 0 Limit value no. 0 7000.6 0.2 float32
bytes 20 ... 23
PMX
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Function

EtherCAT®
Index

PROFINET®
Slot.Subslot

Data
type

Limit switch 15

Limit value no. 15

7000.21

0.2

bytes 80 ...

83

float32

Digital outputs

Set digital outputs:
Digital output x =
bit x
(this set bit is
assigned to a digital
output on a PX878
via the Digital output
menu)

Digital inputs

Bits 16 ... 31 of the

digital outputs are

also transferred to

the calculated
channels as "Digital
inputs 17 ... 32". This
allows you to control
function blocks.

7000.22

0.2

bytes 84 ...

87

uint32

PMX
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Function EtherCAT® PROFINET® Data
Index Slot.Subslot type
PLC channel 1 Freely 0.2 float32
(from firmware usable 7002.1 bytes 88 ... 91
2.00)
PLC channel 2 Freely 0.2 float32
(from firmware usable 7002.2 bytes 92 ... 95
2.00)
PLC channel 3 Freely 0.2 float32
(from firmware usable 7002.3 bytes 96 ... 99
2.00)
PLC channel 4 Freely 0.2 float32
(from firmware usable 7002.4 bytes 100 ... 103
2.00)
PLC channel 5 Freely 0.2 float32
(from firmware usable 7002.5 bytes 104 ... 107
2.00)
PLC channel 6 Freely 0.2 float32
(from firmware usable 7002.6 bytes 108 ... 111
2.00)
PLC channel 7 Freely 0.2 float32
(from firmware usable 7002.7 bytes 112 .. 115
2.00)
PLC channel 8 Freely 0.2 float32
(from firmware usable 7002.8 bytes 116 .. 119
2.00)
16.5.2 Measured value control words (cyclic)
Function EtherCAT®  PROFINET® DEVES
Index Slot.Subslot  type
Flags control Reserved for future 7006.1 0.3 uint8
word processing
Digital inputs Reserved for future 7006.2 0.4 uint8
control word processing
Control word Function see section 70xy.1 X.y uint8
for measured 16.5.3
value slot x.y
PMX
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Function EtherCAT® PROFINET® Data
Index Slot.Subslot type

--- Number of control
words depending on the
connected measure-
ment cards.

One control word per
measurement channel.

Control word for |  Function see section 70xy.1 9.z uint8
calculated 16.5.3
channel slot 9.z

--- Number of control
words, dependent on the
connected measure-
ment cards.

One control word per
calculated channel.

“ Important

Note on calculated channels:

In the PMX device, the calculated channels are assigned to virtual slot 9.
For technical reasons, 9 cannot be the third digit in the EtherCAT® indexes.
Calculated channels currently appear in indexes 7051 to 70b4.

16.5.3 Measured value control words

Bit Function Responds to Applicable to
0 Set to zero Edge 0 ->1 Measurement channel
1 Offset =0 Edge 0 ->1 Measurement channel
2 Reset of max, min or Edge 0 ->1 Extreme value channel
peak-to-peak values (calculated channel in slot 9)
3 Hold Level =1 Extreme value channel

(calculated channel in slot 9)

4 Recalibrate Edge 0 ->1 Measurement channel with
automatic calibration
(measuring bridges), relates
only to PX455

5 Shunt Edge PX460 channels 2 and 4

PMX
COMMUNICATION WITH A CONTROL SYSTEM 269



16.5.4 Fieldbus channels (CPU channels)

A controller (PLC) can feed up to 8 signals into the PMX as CPU channels via fieldbus
(Industrial Ethernet). Then they are available in the calculation channels for further

processing. This function is available in the PMX as from firmware version 2.00 for
PROFINET®, EtherCAT® and EtherNet/IP™.

INPUT(S)

X
2, Torque A

3. Speed of rotation

4. fngle
9. SlotVIRTUALT
1. F_mmax

3. Ertor caunter
oPU channel
CPU-1
P2
U3
P-4
PUS
PG

CPUg

PLC PMX

(without
8 signals of type REAL via PROFINET® / Calculation CODESYS)
EtherCAT® /EtherNet/IP™ channels

l/

)|

“ Important

Does not work in devices with CODESYS (basic device WGX001), only in devices with
WGX002.

You set the processing speed for the signal transmission of the fieldbus channels from
a PLC into the PMX with the "Data Polling Rate from Bus".

When the signals are in the PMX, they are processed at the default processing rate of
19200/s or 38460/s respectively.

PMX
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e FIELDBUS

SETTINGS

16.6 PROFINET®I0

* Network settings
The PROFINET®-specific network settings (IP address, device name, etc.) are
selected using the PROFINET® configuration tool and set via the PROFINET® cable.
This data can be read for monitoring purposes, and as from PMX firmware version

3.0 also set, in the Fieldbus dialog of the PMX user interface.

«  The PROFINET® configuration must match the installed PMX cards.
e The cable length must be entered in the master configuration for IRT operation,

otherwise transfer errors may occur when using long cables.

Example
Slot 1 Slot2 Slot3 Slot4 Slot 9 (virtual)
Installed in PX878 px455 | Px401 | ®™PY | calculated channels
PMX y
PROFINET® No data for PX455 | PX401 | empt- Number of
configuration | PROFINET®, y calculated channels
Leave this slot must match the
empty, see PMX setting
below. (Fieldbus menu).

PMX

COMMUNICATION WITH A CONTROL SYSTEM

271



SIMATIC 300-Station (Configuration) -- 57_Pro2
<l

=0 UR
1 PS[307 10A
2 CPU 3152 PN/DP
X7 MALDP W
o Ao PROFINET: PROFINET-I0-System (11
X2P1R Pok T
PR Pok 2
3 -
< | 1 |
=] 0
Slat Module Qrder number | address O address Diagnostic address:
& Y WEXAET 7 WE] 2R
- AT S
#E i 1 AT
A o A
ar|[d A R
a2 i ol e
&5 Kz
&4 A M
7
2 PX455 302
a7 Afaseeming chawns’
2] Afagsemg chawe

P Afaseeming chawny

e Afagsemg chawe Read
3 PRa01 326~
F7 Aaseeming chawns' e
P Arassesinr oy Ragd
FF Afaseeming chawns’
kL Afagsemg chawe
A calculated ch I T
Lot
Eadregiated Chaa
Eabraed (!
S
100 Hz A
PMX

272 COMMUNICATION WITH A CONTROL SYSTEM



“ Important

Examples of the configuration and operation of the PMX via fieldbuses can be found at
https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

16.7 EthercAT®

The EtherCAT® master configuration must match the installed cards.

Calculated channels
The number must match the PMX setting (Fieldbus menu).

The calculated channels are distributed in the EtherCAT® master to virtual "Calculated
Channels" slots.

The distribution across the slots is irrelevant, but the total number of the channels
must match.
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Example with eight calculated channels:

File Edit Actions View Options Help
Deesd Sh ke ai|a
B SVSTEM - Configuration
B/ PLC - Configuration
-l /0 - Configuration

&y v

se v i & &% ® (% |[EFAlF

| General | EtherCAT | Process Data | Siots | Startup | GoE - Online | Oniing |

L[em ?

-5 /0 Devices Slot Module Description
5% Device 1 (EtherCAT) 4 Slot 1 2 @ Calculated channels
.=fa Device 1-1mage [ Module 1 (PXa78) B 1 calculated channel 1 calculated channel
.= Device 1-mage-Info & St 2 X B2 calculated channels 2 calcuiated channels
i Madule 2 (PX455) B4 calculated channels 4 calculated channels
Rl ® 503 ® empty sict
& Outouts 7 Mociie 3 (PX40T) W ety empy st
& InfoData @5t 4
-8 Bax1 (PMX) I Mociie 4 (emety)
I Module1 (PXE78) @ Calcuiated Channels
Module 2 (PX455) B Module 5 (4 calculated channels)
Medule 3 (PX401) @ Caloulated Channels
I Module 4 (empty) EH Module 6 (4 calculated channels)
BF Module5 (4 calculated ct @ Calculated Channels
B Module6 (4 calculated ct @ Calculated Channels
T PMX Status @ Calculated Channels
$! PMX control ® Calculated Channels
§ WcState # Calculated Channels
§ InfoData # Calculated Channels
g8 Mappings
4|, 1 ] »
[] Download Slot Configuration [ Create Project Specific XML Fiie... |

FIELDBUS

SETTIMNGS
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274 COMMUNICATION WITH A CONTROL SYSTEM



16.8 Using the PMX CoE Object Dictionary
CoE stands for CAN over EtherCAT®.

This means there is a great available variety of CANopen™ devices and application
profiles for device classes and applications: Starting from the I/0 modules via drives
(e.g. drive profile CiA 402 standardized as IEC 61800-7-201/301), encoders (CiA 406),
proportional valves and hydraulic regulators (CiA 408) right up to application profiles.

Method with TwinCAT

1. Delete the PMX ESI file from the TwinCAT folder (default C:\TwinCAT\lo\EtherCAT)
before starting TwinCAT.
Alternatively, you can change the .xml extension, such as to
"HBM_PMX .xml.doNotUseYet".

2. TwinCAT finds the PMX by the device scan.
The PMX does not support partial PDO selection.

“ Important

You have to select all PDOs manually, otherwise the Sync Manager sizes will not be
correct (unfortunately it is not possible to parameterize the PDOs as Fixed and
Mandatory).
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Bl 5YSTEM - Konfiguration

B 5P5 - Konfiguration
-8 E/A - Konfiguration

= B8 E/A Gerite

5% Devicz 1 (EtherCAT)

== Device 1-Image
== Device 1-Image-Info
&t Inouts
$! Outputs
§ InoData
F28 Box1 (NETX 50 RE/ECS)
&8 Zuordnungen

(- [) SYSTEM - Konfiguration
B <PS - Konfiguration
= E/A - Konfiguration
B £/A Gerate
=5 Devicel (EtherCAT)
.=§a Device 1-Image
.=} Device 1-Image-Info
- §f Inputs
@l Outputs
§ InfoData
)-8 Box 1 (NETX 50 RE/ECS)
&8 Zuordnungen

Allgemein | EtherCAT | Prozessdsten | Startup | Co -Oriine | Online |

Sync Manager. PDO Liste:
SM  Sizz2  Type  Flags Index: Size Name Flags smM e
0 128 MbsOut Oc1ADD 460 PMX status 3
1 128 Mbxin ®IAD2 240 Siot 2inputs 3 A
G 240 S drpus 3
3 142 Inputs Oc1AD4 240 Slot 4inputs 3
®IADS 240  Calcuisted channels 1.4 3
1600 500  PMXconiml 2
1602 40 Slot 2 outputs 2
w1603 40 Slot 3 outputs 2 -
i v | [« n ]
Nng (B1CT2): PDO Inhalt (x1AQD):
Index  Sze  Ofs  Name Type o
©EO001 4.0 00 system status UDINT E|
600002 4.0 40 param set UDINT
600003 2.0 20 Ul status ULINT
G004 4.0 160 Lii swich state UDINT
nennns 20 MO i rmcas LT
[l [ ]
Download [ Predefined PDO Assignment: (keine)
PDO Zuordnung [Lade PDO Info aus dem Gert
PDO Korfiguration
[Sync it Zuordnung
Algemein | EtherCAT | Prozessdaten | Startup | CoE - Orine | Orline |
Sync Manager: PDO Lste:
SM  Size Type  Fags Index Size Name Flags SM =
0 128 Modu X1AD0 460  PMXstatus 3
1 128 Mbdn 1AD2 240 Slot 2inpus 3 1
2 106 Oupus 1A03 240 Siol Sinpuls 3 3
3 42 pus &1AD4 240 Siot dinputs 3
1ADS 240  Calcuisted channels 1.4 El L4
1600  90.0 PMX control 2
@602 4.0 Slot 2 outputs 2
B - 1603 40 Siot 3 outpuls 2 -
< m ] v ol i »
ung (BxIC13) PDO nhait (B 1AD0)
Index Size Offs Name Type
x6000:01 40 00 system status UDINT E
&6000:02 4.0 40 param set UDINT
6000:03 8.0 80 Ul status ULINT
&E000:04 4.0 160 Limk switch state UDINT
WENADDR DN 00 lim G rmeak acknouladne TINT i
[ \ D]
Download | Pradefined PDO Assignment: (keine) -
E:$2 e [Lade PDO Info aus dem Gerat )
iguration
[Syne: Unt Zuordnung... ]
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3. The further procedure is identical to that with an ESI file.

4. If calculated channels are to be sent via EtherCAT®, set the desired number in the
Settings -> Fieldbus dialog.

]
Creating abject dictionary. Please wait 38s.
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16.9 EtherNet/IP™

16.9.1 Configuration

How to set the number of transferred measurement channels:

BEE & & B®E > o ssenanpoddess CenG [B YT AR | s .
Rem Run A8 = RunMode | B R [UsenEe ~| &
Mo Forces 3| I Controllr 0K i 52
Mo Eds 2| g faewox COH e R O »
<« » \Favorites {Rae0n A _Sarely A Akrms J_Bt X TmerCounter A hpuuoutout K Compare
Sl s s T AXH scope m@resn ~ Show: AllTags - |-
£ || =5 Controllertestl
a 5 lame. =zlc | value < | Force Mask. T = n
E Controller Tags
8 [ Controller Fault Handler i leeeilE fieoch flocel)
(23 Power-Up Handler + Local 1l [ [
(3 Tasks + Local1:0 Loon} Loeod Name pmx C NorOfChannels
(33 Motion Groups Leeed L. Usage
[ Add-On Instructions [ fe=ch Type Bace
-0 Data Types {---] {---1 Alias For
(1 Trends fi=sl focol] Base Tag
-3 VO Cenfiguration 1 L1 Data Type INT
£ 1769 Bus () [ Seape D=t
Extemal Access Read/Write
Frds Ehemer ool fo=cl Stle Decimal
1769-L24ER-QBFCIE testl 12 Decimal ot =
W [EReReTpee () fizoch = Reaie
== f--l Visble
& Description
Description
Source
& Data
Value 12
Force Mask

«|[+|\{ Monitor Tags £ Edit Tags

I«

b

1. Set configuration object 199 "NbrOfChannels"” (class 4, instance 199).
This determines the number of channels that are copied into the data frame (range

0..48).

In RSLogix 5000, for example, it looks like this:

I+ Local 20 {...} [...1 &B:Emt
= pm:C loual ...} 03831
- pri: C. MBI fChannels 4 Decimal INT
=+ pme| loual ...} 03831
+ prox0 {...} [...} 03891

2. Select the quantities of the two module instances 100 and 101. This number should
match "NbrOfChannels”, range 0 ... 48 in increments of 4.
In RSLogix 5000, for example, it looks like this:
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i Module Definition® |
Rewvision: 145

Electronic Keving: [Eompatible todule 'l

Connections:

Hame Size

Input: |4 chann «
Exclusive Owner SINT
Output: (4 channels

“ Important

Examples of the configuration and operation of the PMX via fieldbuses can be found at
https.//www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

16.9.2 Channel settings

The installed measurement cards provide the signals of the channels in the order of
their installation in the PMX rack. The card in slot 1 delivers data starting with channel
1. An empty slot does not supply any channels; only the EtherNet/IP™ channels are all
occupied without gaps.

The calculated channels deliver their data according to the measurement card
channels.

Card Type Channels Use

PX02 (empty slot) 0

PX401 4

PX455 4

PX460 4

PX878 0, like an empty slot
Calculated channel 1
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Example

Slot 1 Slot 2 Slot 3 Slot 4 Calculated
Channels
Card type PX878 PX401 PX455 empty none
Channels 0 4 4 0 3
used
Channels in none Channels Channels none Channels
EtherNet/IP™ 1,2,34 5,678 9,10, 11
16.9.3 Data structure
Assembly 100
From PMX (adapter) to scanner
Index Size in Type Tag
octets
0..3 4 UDINT System status
4.7 4 DINT ParameterSet
8..15 8 ULINT UiStatus
16 .. 19 4 UDINT LimitSwitchState
20.. 21 2 UINT LimitResetAckn
22 ..29 8 ULINT TimeStamp SystemData
30..33 4 UDINT DigitalOutputState (transmitted
34 .37 4 UDINT Flags always)
38 1 USINT FlagsStatus
39 1 USINT FlagsAcknowledge
40 .. 43 4 UDINT DigitallnputsState
44 1 USINT DigitallnputsStatus
45 1 USINT DigitallnputsAcknowledge
The number of items of channel data transferred depends on the configuration - see
below.
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Index Size in Type Tag
octets

46 ... 49 4 REAL MeasValue
50 1 USINT MeasStatus Channel 1
51 1 USINT MeasAcknowledge

52 ..55 4 REAL MeasValue
56 1 USINT MeasStatus Channel 2
57 1 USINT MeasAcknowledge

58 ... 61 4 REAL MeasValue
62 1 USINT MeasStatus Channel 3
63 1 USINT MeasAcknowledge

64 .. 67 4 REAL MeasValue
68 1 USINT MeasStatus Channel 4
69 1 USINT MeasAcknowledge

70..73 4 REAL MeasValue
74 1 USINT MeasStatus Channel 5
75 1 USINT MeasAcknowledge

76 ..79 4 REAL MeasValue
80 1 USINT MeasStatus Channel 6
81 1 USINT MeasAcknowledge

82..85 4 REAL MeasValue
86 1 USINT MeasStatus Channel 7
87 1 USINT MeasAcknowledge

88 ... 91 4 REAL MeasValue
92 1 USINT MeasStatus Channel 8
93 1 USINT MeasAcknowledge

94 .97 4 REAL MeasValue
98 1 USINT MeasStatus Channel 9
99 1 USINT MeasAcknowledge

100 ..103 4 REAL MeasValue
104 1 USINT MeasStatus Channel 10
105 1 USINT MeasAcknowledge
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Index Size in Type Tag
octets

106 ... 109 4 REAL MeasValue
110 1 USINT MeasStatus Channel 11
111 1 USINT MeasAcknowledge

112..115 4 REAL MeasValue
116 1 USINT MeasStatus Channel 12
117 1 USINT MeasAcknowledge

118 ..121 4 REAL MeasValue
122 1 USINT MeasStatus Channel 13
123 1 USINT MeasAcknowledge

124 ..127 4 REAL MeasValue
128 1 USINT MeasStatus Channel 14
129 1 USINT MeasAcknowledge

130..13 4 REAL MeasValue
134 1 USINT MeasStatus Channel 15
135 1 USINT MeasAcknowledge

136 .. 139 4 REAL MeasValue
140 1 USINT MeasStatus Channel 16
141 1 USINT MeasAcknowledge

142 .. 145 4 REAL MeasValue
146 1 USINT MeasStatus Channel 17
147 1 USINT MeasAcknowledge

148 ... 151 4 REAL MeasValue
152 1 USINT MeasStatus Channel 18
153 1 USINT MeasAcknowledge

154 .. 157 4 REAL MeasValue
158 1 USINT MeasStatus Channel 19
159 1 USINT MeasAcknowledge

160 ... 163 4 REAL MeasValue
164 1 USINT MeasStatus Channel 20
165 1 USINT MeasAcknowledge
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Index Size in Type Tag

octets

166 ... 169 4 REAL MeasValue
170 1 USINT MeasStatus Channel 21
171 1 USINT MeasAcknowledge

172..175 4 REAL MeasValue
176 1 USINT MeasStatus Channel 22
177 1 USINT MeasAcknowledge

178 ... 181 4 REAL MeasValue
182 1 USINT MeasStatus Channel 23
183 1 USINT MeasAcknowledge

184 ..187 4 REAL MeasValue
188 1 USINT MeasStatus Channel 24
189 1 USINT MeasAcknowledge

190 ... 193 4 REAL MeasValue
194 1 USINT MeasStatus Channel 25
195 1 USINT MeasAcknowledge

196 ... 199 4 REAL MeasValue
200 1 USINT MeasStatus Channel 26
201 1 USINT MeasAcknowledge

202 ... 205 4 REAL MeasValue
206 1 USINT MeasStatus Channel 27
207 1 USINT MeasAcknowledge

208 .. 211 4 REAL MeasValue
212 1 USINT MeasStatus Channel 28
213 1 USINT MeasAcknowledge

214 .. 217 4 REAL MeasValue
218 1 USINT MeasStatus Channel 29
219 1 USINT MeasAcknowledge

220 ... 223 4 REAL MeasValue
224 1 USINT MeasStatus Channel 30
225 1 USINT MeasAcknowledge
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Index Size in Type Tag
octets
226 ... 229 4 REAL MeasValue
230 1 USINT MeasStatus Channel 31
231 1 USINT MeasAcknowledge
232 ... 235 4 REAL MeasValue
236 1 USINT MeasStatus Channel 32
237 1 USINT MeasAcknowledge
238 ... 241 4 REAL MeasValue
242 1 USINT MeasStatus Channel 33
243 1 USINT MeasAcknowledge
244 .. 247 4 REAL MeasValue
248 1 USINT MeasStatus Channel 34
249 1 USINT MeasAcknowledge
250 ... 253 4 REAL MeasValue
254 1 USINT MeasStatus Channel 35
255 1 USINT MeasAcknowledge
256 ... 259 4 REAL MeasValue
260 1 USINT MeasStatus Channel 36
261 1 USINT MeasAcknowledge
262 ... 265 4 REAL MeasValue
266 1 USINT MeasStatus Channel 37
267 1 USINT MeasAcknowledge
268 ... 271 4 REAL MeasValue
272 1 USINT MeasStatus Channel 38
273 1 USINT MeasAcknowledge
274 .. 277 4 REAL MeasValue
278 1 USINT MeasStatus Channel 39
279 1 USINT MeasAcknowledge
280 ... 283 4 REAL MeasValue
284 1 USINT MeasStatus Channel 40
285 1 USINT MeasAcknowledge
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Index Size in Type Tag

octets

286 ... 289 4 REAL MeasValue
290 1 USINT MeasStatus Channel 41
291 1 USINT MeasAcknowledge

292 .. 295 4 REAL MeasValue
296 1 USINT MeasStatus Channel 42
297 1 USINT MeasAcknowledge

298 ... 301 4 REAL MeasValue
302 1 USINT MeasStatus Channel 43
303 1 USINT MeasAcknowledge

304 .. 307 4 REAL MeasValue
308 1 USINT MeasStatus Channel 44
309 1 USINT MeasAcknowledge

310..313 4 REAL MeasValue
314 1 USINT MeasStatus Channel 45
315 1 USINT MeasAcknowledge

316..319 4 REAL MeasValue
320 1 USINT MeasStatus Channel 46
321 1 USINT MeasAcknowledge

322..325 4 REAL MeasValue
326 1 USINT MeasStatus Channel 47
327 1 USINT MeasAcknowledge

328 ... 331 4 REAL MeasValue
332 1 USINT MeasStatus Channel 48
333 1 USINT MeasAcknowledge
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Assembly 101

From scanner to PMX (adapter)

Index Size in Type Tag
octets
0.3 4 UDINT PMX Control
4.7 4 DINT ParamSetRequest
8..15 8 ULINT UiControl
16..17 2 UINT LimitSwitchReset
18..19 2 UINT LimitSwitchEnable
20..23 4 REAL LimitThreshO
24..27 4 REAL LimitThresh1
28..31 4 REAL LimitThresh2
32..35 4 REAL LimitThresh3
36..39 4 REAL LimitThresh4
40..43 4 REAL LimitThresh5
44.47 4 REAL LimitThresh6
48..51 4 REAL LimitThresh7
52..55 4 REAL LimitThresh8 SystemData
— (transmitted
56..59 4 REAL LimitThresh9 always)
60..63 4 REAL LimitThresh10
64..67 4 REAL LimitThresh11
68..71 4 REAL LimitThresh12
72.75 4 REAL LimitThresh13
76..79 4 REAL LimitThresh14
80..83 4 REAL LimitThresh15
84..87 4 UDINT DigitalOutputSetting (Note *)
88..91 4 REAL PLC channel 0
92..95 4 REAL PLC channel 0
96..99 4 REAL PLC channel 0
100..103 4 REAL PLC channel 0
104..107 4 REAL PLC channel 0
108..111 4 REAL PLC channel 0
PMX
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Index Size in Type

octets
112..115 4 REAL PLC channel 0
116..119 4 REAL PLC channel 0
120 1 USINT FlagsControl
121 1 USINT DiglnputControl

The number of items of channel data transferred depends on the configuration - see
below.

*) Note
DigitalOutputSetting ... are mapped to Digital Inputs
bits ... (in the calculated channels)
86 bits 0. 7 16..23 17..24
87 bits0 ... 7 24..31 25..32
Index Size in Type Tag
octets
122 1 USINT MeasControl Channel 1
123 1 USINT MeasControl Channel 2
124 1 USINT MeasControl Channel 3
125 1 USINT MeasControl Channel 4
126 1 USINT MeasControl Channel 5
127 1 USINT MeasControl Channel 6
128 1 USINT MeasControl Channel 7
129 1 USINT MeasControl Channel 8
130 1 USINT MeasControl Channel 9
131 1 USINT MeasControl Channel 10
132 1 USINT MeasControl Channel 11
133 1 USINT MeasControl Channel 12
134 1 USINT MeasControl Channel 13
135 1 USINT MeasControl Channel 14
136 1 USINT MeasControl Channel 15
137 1 USINT MeasControl Channel 16
138 1 USINT MeasControl Channel 17
139 1 USINT MeasControl Channel 18
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Index Size in Type Tag
octets
140 1 USINT MeasControl Channel 19
141 1 USINT MeasControl Channel 20
142 1 USINT MeasControl Channel 21
143 1 USINT MeasControl Channel 22
144 1 USINT MeasControl Channel 23
145 1 USINT MeasControl Channel 24
146 1 USINT MeasControl Channel 25
147 1 USINT MeasControl Channel 26
148 1 USINT MeasControl Channel 27
149 1 USINT MeasControl Channel 28
150 1 USINT MeasControl Channel 29
151 1 USINT MeasControl Channel 30
152 1 USINT MeasControl Channel 31
153 1 USINT MeasControl Channel 32
154 1 USINT MeasControl Channel 33
155 1 USINT MeasControl Channel 34
156 1 USINT MeasControl Channel 35
157 1 USINT MeasControl Channel 36
158 1 USINT MeasControl Channel 37
159 1 USINT MeasControl Channel 38
160 1 USINT MeasControl Channel 39
161 1 USINT MeasControl Channel 40
162 1 USINT MeasControl Channel 41
163 1 USINT MeasControl Channel 42
164 1 USINT MeasControl Channel 43
165 1 USINT MeasControl Channel 44
166 1 USINT MeasControl Channel 45
167 1 USINT MeasControl Channel 46
168 1 USINT MeasControl Channel 47
169 1 USINT MeasControl Channel 48
PMX
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17 CAN INTERFACE (WGX001 ONLY)

17.1 General

The WGX001 basic device has a CAN interface according to ISO11898. In conjunction
with the CODESYS Soft PLC, you can operate the PMX as a CANopen slave or CANopen
master. To do this, add a CAN component and a CANopen stack in CODESYS. The
corresponding PMX package and a collection of sample programs for code generation,
web visualization and integration of CANopen modules are also included.

The software is freely available from HBM at:
https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

17.2 CAN pin assignment

PMX basic device Cable
] Socket
Pin Signal Description
1 SHLD CAN shield
2 Not in use
3 GND Ground
4 CAN_H CAN_H data cable (high)
5 CAN_L CAN_L data cable (low)

“ Important

The nodes in the CAN network must be supplied separately, and not via the CAN
connection (M12 socket) of the PMX.

The bus is terminated by a 120 ohm termination resistor at each end.

The termination resistor is integrated into the PMX. To activate it, from the menu
choose Settings -> System -> Device -> System options -> CAN termination.
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Sample and calc. channel upd. rate

SYSTEM OPTIONS

DESCRIPTIONS

19200 Hz The actual update rate per channel depends on thefitted cards
2400 Hz ~ | Thisupdaterateinfluences all other update rates
2400 Hz \v| This update rate depends an current system update rate
L
Systern load (0 .. 100%)
2400 Hz The value is automatically calculated from the other rate settings
Load of fieldbus card CPU (0. 100%)
on The status of the CAN bus termination
1000 kbit/s The current CAN bus baudrate

290

PMX

CAN INTERFACE (WGX001 ONLY)



17.3 CANopen master/slave mode

Master mode

No nodes are addressed directly during data transfer over the CAN bus. A unique iden-
tifier denotes the content of a message (e.g. press force or stroke).

The identifier also signifies the priority of the message. Message = identifier + signal +
additional information from bus node = node

In master mode, you can integrate CAN modules such as digiCLIP, PME, SomatXR or
third-party devices via the CODESYS programming environment.

They are integrated by way of the device description files (EDS or DCF) of the CAN
modules.

The bus speed of all CAN modules (CAN baud rate) must be identical, and is limited by
the length of the bus. The transfer rate can be set between 100 kBit and 1 MBit in the
CODESYS programming environment, and is displayed in the PMX web browser's
System options menu.

Contact the CAN module suppliers as necessary with regard to bus speed setting.

Slave mode

In slave mode the PMX can send SDOs and PDOs of all measurement and calculation
channels. A maximum of 128 PDO streams with a total maximum of 128 bytes data
size and maximum 199 SDO+255 sublIDs are available. The PDO streams can be sent
triggered by timer control up to min. 300 Hz or by measured value control up to 1.2 kHz
or via a SYNC message.

You create the SDOs and PDOs in the CODESYS programming environment. The
transfer rate can be set between 100 kBit and 1 MBit in the CODESYS programming
environment, and is displayed in the PMX web browser's System options menu.

This provides you with several SDO channels and module-dependent PDO mapping, as
well as CAN low-level libraries.

A maximum of 30 CAN messages can in turn be made available as measured values
via the PMX calculation channel "Connection with (CODESYS)" in the PMX, where they
are immediately "time-stamped”.

This enables directly measured quantities and CAN messages to be acquired and
analyzed in parallel and synchronously throughout the entire system.

“ Important

The CAN bus must be terminated at both ends, and the appropriate baud rate must be
set for all bus nodes.
Errors in CAN bus operation are not indicated or saved.
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18 CODESYS V3 SOFT PLC (WGX001 ONLY)

18.1 General

The WGX001 basic housing enables solutions for many tasks in industrial automation
technology with the PMX's CODESYS V3 software platform. It includes everything you
need for programming, fieldbus and I/0 configuration, visualization, motion control,
and other tasks. The CODESYS V3 software platform is based on the IEC 61131-3
programming system. All IEC 61131-3 programming languages are supported.

With a PMX running CODESYS V3, applications can be automated and simultaneously
displayed and operated in real time. You create the appropriate web visualization in the
CODESYS software. It runs together with the application in the PMX. Via the amplifier's
EthernetTCP/IP port you can use the visualization on any browser-based devices or in
the PC browser.

A CODESYS runtime license is included in the PMX with the WGX001 basic device.
CODESYS V3 and the related PMX package are included on the supplied PMX
CODESYS CD. A collection of sample programs for code generation, web visualization
and integration of CANopen modules is also included.

The software package is freely available from HBM at: https://www.hbm.com/
de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

n Important

When a CODESYS application or CODESYS web visualization is running on the PMX,
they are retained even after a card is swapped out or the firmware is updated (as from
V2.00). Please note that all signals are permanently assigned for CODESYS, and must
be checked and corrected as necessary if the measurement cards are moved.

A running application can be stopped directly in the CODESYS development environ-
ment. As of firmware V3.00, you can start, stop, reset and also delete CODESYS appli-
cations and visualizations individually in the CODESYS menu.

You can also load CODESYS projects that you have transferred to a PMX via the
CODESYS development environment to a PC and save them via this menu.

18.2 CODESYS development environment

The user interface provides menus and toolbars, windows for editor views, object
organization, monitoring and message output, as well as an information and status
line.
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Fle Edit View Project Buld Onlne Debug Tools Window Help « [fj conEs| rol_HBM_PMX_V3 » [EJJPLCLogic » ) Application » [E] POU
B=dI & | b 2% 12 | | B | Of @\o\ﬁ’
Devices > B X || ] vsudizaton |y \Manager | [# TeskConfiguration '[g] I+ |
=0 webluExampie! = 1 PROGRAM POU - [E]
= [l copEsYs_Control_HBM_PMx_y3 (CODESYS Control HEM PMX V3) z O
=B PLC Logic = 3 VAR
= £} Application 4 measwertl:REAL;
i m Library Manager 5 messwert2:REAL;
s0U (PRS) € DigOutl:DWORD;
@ o cormasa 7 DigGut2:DHORD;
T ;} o Koo, s Limit1:BOOL;
5§ Task s Limit2:BOOL: @
& pou 10 Counter : DWORD;
=gk vIsu_TasK 11 ButtonState :BOOL:
m * ] VisuElems.Visu_Prg 12 State:BOOL;
visuglization Manager 13 RetVal:DINT;
L@ web-Visusiierung 14 SelectedValue:DINT; -
& visuslization 3 e v
1| Counter := Counter + 1; s
z State := ButtonState;
3| Retval := HBM PMX LIBRARY.setLimitswitchValue(d,5.1);
4 i | 4
T T @ x||= ¢ IF{CurrentPS <> SelectedValue) THEN
=1 we g = & CurrentPS := SelectedValue;
b 7 //CurrentPS := §;
e 8 RetVal := HBEM PMX Library.setParameterSet (CurrentPS);
(i) Library Manager s mmr
A Froject Information 10
@ Project Settings =
Build - | 0emor(s) | % 0 warning(s) | 4 message(s) [ X
Description Project Object Position z
[ Build started: Application: CODESYS_Control_HBM_PMX_V3.Application ] (]
The applicationis up to date
@ Size of generated code: 1486506 bytes WebVisuBxample1 -
Precompile: o/ OK
[E Messages - Totally 0 eror(s), 0 wamina(s), & messagels) |
Lastbuid: € 0 ® 0  Precompie: o Current user: (nobody)

No
Devices window

Editor window

POU (Programmable Organizational Unit) window

Menu bar

Toolbar

Info on editor position

Info on current user

Nl lWIN|—

Message window
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18.3 Preparation

P Install "Setup_CODESYS...exe".

p Start CODESYS with administrator rights. One way to do this, for example, is to hold
down the Shift key, right-click on the icon, and choose Run as administrator.

P Install the PMX package:

In the Tools -> Package Manager -> Install menu, locate and select the "hbmpmx.-

package" file.

p> Choose Typical Installation.
The Package Manager now contains the PMX package:

Currently installed packages:

8 racioge oo I, e

Sort by: [Name

v] [ Install... l

MName Installation date
i HEM PMX Package  01/10/2013

Update info

License info

No license required

Updates

Search updates

CODESYS Store

CODESYS Store
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18.4 Creating a project

»> Choose File -> New project -> Standard project.
As the device type select "CODESYS Control HBM PMX V3"

& You are about to create a new standard project. This wizard will create the following
| :'i I objects within this project:

-0One programmable device as specified below

- A program PLC_PRG in thelanguage specified below

- A cyclic task which calls PLC_PRG every 20 millizeconds

- A reference to the newest version of the Standard library currently installed.

Device: [copESYS Control HBM PMX V3 (35 - Smart Software Solutions GmbH) v |

PLC_PRG in: |Structured Text (ST) v

[ oK ][ Cancel ]

b After creating the project, double-click on CODESYS Control HBM PMX V3.

Add a gateway in the communication settings as necessary. (The gateway type is
usually "TCP/IP" if the PMX is connected to the PC via Ethernet. The IP address is
"localhost”, or use a fixed device address or the PMX device name).

b Select the gateway entry and click on Browse network. The target device should
now be displayed. Double-click on it to make it the active device.

» Under PLC_PRG (PRG) you can now create the program.
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18.5 Adding a PMX library

» Double-click on Library Manager, then Add library, and select HBM PMXLibrary

under Other.

Enter a string for a fultext search in al lioraries. .

O )

Company: | (ll companies)

2= (Miscellaneous)
[ nBm PmxLibrary

B Gt

Application
5 Use Cases

Group by categary

The library functions are explained in the online help, e.g.

Name Namensraum Effektive Version
o Standard, 3.5.2.0 (System) Standard 3520
¥+ loStandard = loStandard, 3.5.2.0 (System)  IoStandard 3520

%@ HEM PMX Library, 0.3 (HBM GmbH) HEM_PM)_Library 0.3

_@ aphbmpm E] Eingénge/Ausgéinge \Grapmsdw |Dolmmm13ﬁon|

dearLimitSwitchFlag

‘ FUNCTION clearLimitSwitchFlag
~[E] dearLimitSwitchFlags

getCalErrorCount Name Datentyp ~ Geer..
[E] oettmitswitcnvae " | dlearLimitawitchFlag | DINT
getSystemeventBool 4 o DINT

:* ~|E] getSystemeventBoolCount

Ad... Ini..

Kommentar

nr of limit switch flag to clear, Valid: 0,32
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18.6 PMX library
Description of functions of the PMX reference library, version 0.94.

Function: clearLimitSwitchFlag

Clears a limit switch flag

Name Data type Comments
clearLimitSwitchFlag | DINT
nr DINT No of limit switch flag to clear.

Valid: 0 ... 32

Function: clearLimitSwitchFlags

Clears multiple limit switches

Name Data type Comments
clearLimitSwitchFlags | DINT

mask DWORD | Bitmask: every limit switch flag is cleared where
corresponding bit is set

Function: diskfree
Returns the available memory space.

Name Data type Comments
diskfree UDINT Worst case estimate in bytes
disk DINT Disk number 0: user storage, 1 ... 9: partition on

usb-stick, 10 system partition

Function: GetCallErrorCount
Returns the number of errors that occurred in function calls that return a call handle.
This function should always return zero in normal operation.

Name Data type Comments

getCallErrorCount DINT

Function: GetLimitSwitchValue

Returns the level for the limit switch. This is the value to which the limit switch flag is
set.
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Name Data type Comments
getLimitSwitchValue | REAL Value of the limit switch
nr DINT Nr of the limit switch starting with 0

Function: GetShuntState
Returns the value of the shunt query started with startGetShuntState.

Name Datatype Comments

getShuntState DINT 0: shunt off, 1: shunt on, -1: error, -2: result not
available, retry later

callHandle DINT The handle returned by startGetShuntState

Function: GetSystemeventBool

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the nth argument of type "BOOL" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventBool | BOOL Value of the corresponding systemevent
argument, false if invalid.

idx DINT Index value of the n-th bool of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventBoolCount()>.

Function: GetSystemeventBoolCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the available number of arguments of type
"BOOL" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via
http://pmx/data/systemevent.xml.

Data type Comments

Get BYTE
SystemeventBoolCount
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Function: GetSystemeventByte

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the nth argument of type "BYTE" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments
Get SystemeventByte | BYTE
idx DINT Index value of the n-th Byte of the systemevent.

Possible values: 0 < idx < 5 and
idx<getSystemeventByteCount()>

Function: GetSystemeventByteCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the available number of arguments of type
"BYTE" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via
http://pmx/data/systemevent.xml.

Name Data type Comments
getSystemeventByteCount | DINT

Function: GetSystemeventDInt

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the nth argument of type "DINT" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments
getSystemeventDint | DINT

DINT Index value of the n-th DINT of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventDIntCount()>.
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Function: GetSystemeventDIntCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the available number of arguments of type
"DINT" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via
http://pmx/data/systemevent.xml.

Name Data type Comments
clearLimitSwitchFlag

Function getSystemeventint

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the
"getSystemeventNr" function. This function returns the nth argument of type "INT" for
the corresponding system event. Each PMX device has an xml file describing the valid
system events that you can retrieve from the device via
http://pmx/data/systemevent.xml.

Name Data type Comments
NT

idx DINT Index value of the n-th Int of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventintCount()>.

getSystemeventint

Function getSystemeventintCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the
"getSystemeventNr" function. This function returns the available number of arguments
of type "INT" for the current system event. Each PMX device has an xml file describing
the valid system events that you can retrieve from the device via
http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventintCount | DINT
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Function: GetSystemeventLInt

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the nth argument of type "LINT" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventint INT

idx DINT Index value of the n-th Int of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventintCount()>.

Function: GetSystemeventLIntCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the available number of arguments of type
"LINT" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via http://pmx/data/syste-
mevent.xml.

Data type Comments

getSystemeventint- DINT
Count

Function: GetSystemeventLReal

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the nth argument of type "REAL" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventLReal | LREAL Value of the corresponding byte, 0 if invalid

idx DINT Index value of the n-th Real of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventRealCount()>.
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Function: GetSystemeventLRealCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the available number of arguments of type
"REAL" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via http://pmx/data/syste-

mevent.xml.

Name

Data type Comments

getSystemeventLRealCount | DINT

Function: GetSystemeventNr

This function is only valid if Task -> External event -> System event has been selected.
This function returns the system event number for the system event in question. Each
PMX device has an xml file describing the valid system events that you can retrieve
from the device via http://pmx/data/systemevent.xml.

Name
getSystemeventNr

Data type Comments

DINT

Function: GetSystemeventString

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the nth argument of type "STRING" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name

Data type Comments

getSystemeventString

STRING

idx

DINT

Index value of the n-th String of the
systemevent. Possible values: 0 < idx < 5 and
idx<getSystemeventStringCount()>.
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Function: GetSystemeventStringCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the available number of arguments of type
"STRING" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via http://pmx/data/syste-
mevent.xml.

Data type Comments

getSystemeventString- | DINT
Count

Function: GetSystemeventUDInt

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the nth argument of type "UDINT" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Datatype Comments

getSystemeventUDint | UDINT

idx DINT Index value of the n-th UDint of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventUDIntCount()>.

Function: GetSystemeventUDIntCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the available number of arguments of type
"UDINT" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via http://pmx/data/syste-
mevent.xml.

Data type Comments

getSystemeventUDint- | DINT
Count
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Function: GetSystemeventUInt

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the nth argument of type "UINT" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventUint | UINT

idx DINT Index value of the n-th Ulint of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventUIntCount()>.

Function: GetSystemeventUIntCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function. This function returns the available number of arguments of type
"UINT" for the current system event. Each PMX device has an xml file describing the
valid system events that you can retrieve from the device via http://pmx/data/syste-
mevent.xml.

Data type Comments

getSystemeventUint- | DINT
Count

Function: GetSystemeventULInt

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr” function. This function returns the nth argument of type "ULINT" for the
corresponding system event. Each PMX device has an xml file describing the valid sys-
tem events that you can retrieve from the device via http://pmx/data/systemevent.xml.

Name Data type Comments

getSystemeventULint | ULINT

idx DINT Index value of the n-th ULint of the systemevent.
Possible values: 0 < idx < 5 and
idx<getSystemeventUIntCount()>.
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Function: GetSystemeventULIntCount

This function is only valid if Task -> External event -> System event has been selected.
The number of arguments depends on the signal type determined by the "getSyste-
meventNr" function.

This function returns the available number of arguments of type "ULINT" for the current
system event. Each PMX device has an xml file describing the valid system events that
you can retrieve from the device via http://pmx/data/systemevent.xml.

Data type Comments

getSystemeventULint- | DINT
Count

Function: IsFinished

The status of the call can be queried for all functions that return a handle. The function
returns TRUE when the corresponding function call to the handle is completed.

Data type Comments

callHandle DINT Handle of the corresponding function call e.g.
recalibrate.

Function: Recalibrate

Recalibrates the hardware channel concerned. This function is only effective if the
channel is occupied and has calibration hardware.

Name Data type Comments

recalibrate DINT

slot DINT Slot of the channel to calibrate (valid 1 ... 4
depending on hardware).

signal DINT Signal of the channel to calibrate. Count starts
with 1.

Function: set2PointCharacteristic

Sets a two-point characteristic for a signal.

Name Datatype Comments

Set2Pointcharacteristic | DINT
slot DINT

signal DINT (* slot of the hardware (valid 1 ... 4 depending on
hardware)+)
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Name Datatype Comments

Pointlelectrical REAL (* signal nr of the hw slot (valid 1 ... 4 depending
on hardware)*)

Point1physikal REAL (* 1. point electrical value*)

Point2electrical REAL (* 1. point physical valuex)

Point2physical REAL (* 1. point electrical valuex)

Function: setHoldPeak

This function holds or releases a peak value.

Name Data type Comments

setHoldPeak DINT

slot DINT Slot of peak value (valid 1 ... 4 depending on
hardware)

signal DINT Signal of peak value (valid 1 ... 4 depending on
hardware)

hold BOOL hold = true;
run = false

Function: setLimitswitchValue

Sets the limit switch value. The limit switch value is the value to which the
corresponding limit switch flag is set.

Name

Data type Comments

setLimitswitchValue DWORD
nr DINT Nr of the limit switch starting with 0
value REAL New value of the limit switch
PMX
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Function: SetParameterSet

Sets the current parameter set. The current parameter set is available via the HBM
PMX CODESYS 1/0. The parameter sets must be configured in advance via the web
interface. This function returns a handle that can be queried via the "isFinished" func-
tion. It is nevertheless possible that the parameter switching might not yet be finished
when this call is completed, as this function only triggers its start. Use system event
with event number = 2000 to check via a trigger whether the parameter set switch was

successful.
Name Data type Comments
setParameterSet DINT
paremeternr DINT The parameter of the desired parameterset

Function: SetResetPeak

Resets the peak value. This function should be called twice to perform a complete

reset cycle.

Name Data type Comments

setResetPeak DINT

slot DINT Slot of peak value (valid 1 ... 4 depending on
hardware).

signal DINT Signal of peak value (valid 1 ... 4 depending on
hardware).

reset BOOL True: peak is held in reset,
false: peak block operates

Function: SetShuntState
Sets the shunt state of a signal.

Name

Datatype Comments

setShuntState DINT Handle: check with isFinished(handle)
slot DINT The slot to modify, valid 1 ... 4 and Cardtype
PX460 only
signal DINT The signal to modify, valid 2, 4
shunt DINT The new shunt value off=0, on=1
PMX
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Function: SetToZero

Sets the offset so that zero applies to the measured value. Note that this function
impacts on the current parameter set. It is reversed via "setUserOffset(...,0.0)".

setToZero DINT

slot DINT Slot of corresponding measval (valid 1 ... 4)

signal DINT Signal of corresponding measval (valid 1 ... 4
depending on hardware)

Function: setUserOffset

Set a user-defined measurement offset. Note that this function impacts on the current
parameter set.

setUserOffset DINT

slot DINT Slot of corresponding measval, use 9 for computed
channels

signal DINT Signal of corresponding measval, starting with 1

offset REAL The new offset value

Function: setZeroTargetValue

By setting a target value for zero, a constant can be added to a currently measured
value for a specified signal.

Name Data type Comments

startZeroTargetValue | DINT

slot DINT

signal DINT (* slot of the hardware (should be 9 for
calculated channels) *)

value DINT (* nr of the calculated channel *)
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Function: startGetShuntState
Initiates a change in the shunt state of a PX460.

startGetShuntState DINT Handle: query with getShuntState(handle)

slot DINT Sthe slot to modify, valid 1 ... 4 and Card PX460
only

signal DINT The signal to modify valid 2,4

Function: startLedEffect

Various LED effects, e.g. for locating the PMX device or for feedback to the user in front
of the device.

startLedEffect DINT Handle which can be queried by isFinished

tininSeconds DINT The duration in seconds of the effect

effect DINT Effect type: 0 green running, 1 yellow running, 2
red running, 3 green blink, 4 yellow blink, 5 red
blink

Function: setTedsSetup
Reinitializes the TEDS setup for the specified channel.

Name Data type Comments

startTedsSetup DINT

slot DINT Slot of the hardware (valid 1 ... 4 depending on
hardware)

signal DINT Signal nr of the hw slot (valid 1 ... 4 depending on
hardware)
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18.7 Task configuration

The following task types can be selected under MainTask:

* Cyclic
The task is started asynchronously to the measured values. The interval should be
at least 4 ms, which is the shortest possible resolution.

e External — Measval Event
The task is started synchronously with the acquired measured values. You set the
call frequency in the System Options dialog. Default setting: 1200 Hz, i.e. at a
sample rate of 19200 Hz the task is started after every 16th measured value.

SYSTEM-OPTIONEN

~ | DieAktualisierungsrate/Kanal hangt von der Yerstarkerbestiickung ab

Interne Datentranfer-Aate ~ | Diemax. Aktualisierungsrate beeinflusst alle anderen Raten

« External — SystemEvent
The task is started when a PMXSystemEvent occurs (these events are also dis-
played in the system log of the device). The number of the event is supplied in the
task by the library function getSystemeventNr (see section section 18.10,
"System events for PMX", page 313).
You call the system events in the browser from the device path http://<pmx device-
name>/data/systemevent.xml.

Select only these task types if possible.

18.8 Cyclic data
The cyclic data exchanged with the PMX firmware is displayed like this:

» Double-click on the links in the CODESYS Control HBM PMX V3 project tree.
Select the Internal 1/0 map tab.

Fe Bt Ven fosct puid Onine Debug Toos wndow b [ {31 e

BEEI&G o - % DBX AR W08 % =

) Lbraytionscer ) ([ Device x |[5] PLCPRG
hopcators [ s og_[Pucstios [ Lcitel | = Tk cetomman | tas [ o]

Channels

Variable Mapping  Channel Address  Type  Unit
# s %0 DWORD

DL DWORD

D2 REAL

%D3  REAL

FFFFE

» To connect to an existing program variable of the same type, double-click in the
desired cell in the Variable column.
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i) Library Manager V] pevice x

‘ Communication Settings | Applications | Files I Log

| PLC settings | PLC shell | Users and Groups | Access Rights | Internal

Channels

Variable Mapping
E
4y

& &

Channel Address
Digital Qutputs %ID0
DigitalInputs %ID1
Slotl Signall %ID2
slot1 Signal2 %ID3
slot1 Signal3 %ID4

Type
DWQRD
DWQORD
REAL
REAL
REAL

Unit

Desc
The d
Thed
The fi
The s
The th

18.9 Signal diagram (I/0 Mappi

In I/0 Mapping, all the incoming signals from the PMX can be mapped into the

ng)

CODESYS application and back out of the application into the PMX.

The PMX Web Server allocates additional functions (e.g. use in the analog output or in

calculation channels) to the incoming signals from the CODESYS application.
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From PMX to
CODESYS

CODESYS

FUNCTIONS

get functions

isFinished

set functions

From CODESYS

clear functions

to PMX

recalibrate

DATA

Timestamp

System status

Parameter Set

Limit Switches Status

Digital Inputs 1..32

Digital Outputs 1..32

Slot1.1...1.4
values + signal status{

Slot2.1...2.4
values + signal status

Slot3.1...3.4
values + signal status

Slot4.1...4.4
values + signal status

Slot Status 1..4

Calculated
Channels Flags
1...32

Calculated Channels
1...32

values + status

CODESYS Flags
1...32

CODESYS Output
1...30

Digital Outputs
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18.10 System events for PMX

u Important

PMX system events can only be called in tasks that were started as an external event/
system event. To display the events list, enter the following address in the browser bar:
http://<pmx>/data/systemevent.xml/; <xpmx> stands for the URL of the PMX device.

18.10.1 All

ID: 1 Name:propertyChanged

Argument:dbuslinterface Type:string

Argument:value Type:variant

Argument:serviceName Type:string

Description: Property changed Service:%3, Value:%2 %1

ID: 2 Name:valueCorrected

Argument:dbuslinterface Type:string

Argument:newValue Type:string

Argument:serviceName Type:string

Description: Value changed to %2, Interface:%1, Service:%3

ID: 42 Name:serviceAdded
Argument:serviceName Type:string
Description: Service started:%1

ID: 43 Name:serviceRemoved
Argument:serviceName Type:string
Description: Service stopped:%1

18.10.2 com.hbm.fwconfig

ID: 1000 Name:Firmwareaktualisierung
Argument:state Type:enum
Description: firmware update in progress: %1

ID: 1001 Name:testmessage
Argument:integer Type:int32
Argument:string Type:string
Description: test message: integer:%1 string:%2

ID: 1002 Name:firmwareDeleted
Description: Firmware has been deleted.

ID: 1010 Name:networkAddressChange
Argument:address Type:string
Description: Network address change to %1
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ID: 1011 Name:deviceNameChange
Argument:name Type:string
Description: Device name changed to %1

ID: 1012 Name:hostnamelnvalid

Argument:invalidHostname Type:string

Argument:validHostname Type:string

Description: Given Hostname %1 is invalid. Keeping %2 as Hostname.

ID: 1013 Name:pwResetVerifyFailed
Description: Administrator password reset failed: invalid signature!

ID: 1014 Name:pwResetFileError
Description: Administrator password reset failed: file operation failed!

ID: 1015 Name:pwResetFormatError
Description: Administrator password reset failed: file format invalid!

ID: 1016 Name:pwResetHostnameError
Description: Administrator password reset failed: hostname does not match!

ID: 1017 Name:pwResetMacError
Description: Administrator password reset failed: mac does not match!

ID: 1018 Name:pwResetSuccessful
Description: Administrator password reset successful!

ID: 1019 Name:codesysFileRemoved
Argument:deletedCODESYSFile Type:string
Description: The codesys application file:%1 has been deleted!

ID: 1111 Name:reboot
Description: PMX is rebooting

18.10.3 com.hbm.parameter

ID: 2000 Name:parameterChanged

Argument:oldParameterNr Type:int32

Argument:parameterNr Type:int32

Argument:jsonCurrentDomains Type:string

Description: parameter set changed from %1 to %2. Subdomains(%3)

ID: 2001 Name:parameterinconsistent

Argument:index Type:int32

Argument:correctedDomainindex Type:int32

Description: Inconsistent parameterset #%1 loaded. Setting to %2

ID: 2002 Name:parameterErrorCantDeleteLastParameter
Description: The last parameter must not be deleted!

ID: 2003 Name:parameterErrorCantDeleteLastDomain
Argument:domainName Type:string
Description: The last domain:%1 must not be deleted!
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ID: 2004 Name:parameterErrorParameterSwitchlsLocked
Description: Parameter switching is locked! Could not switch parameters.

ID: 2005 Name:parameterSwitchFailed
Argument:failedServices Type:string
Description: Parameter switching failed. Failed services:%1

ID: 2006 Name:parameterDeleteDomainNotFound
Argument:domain Type:string

Argument:domainnr Type:int32

Description: %1: deleting domain %2 failed: Not found!

ID: 2007 Name:parameterDeleteDomaininUse
Argument:domain Type:string
Argument:domainnr Type:int32

Description: %1: deleting domain %2 failed: In use!

ID: 2008 Name:parameterinvalidName
Argument:name Type:string
Description: Invalid name "%1": slashes not allowed.

ID: 2009 Name:parameterinvalidNameExists
Argument:name Type:string
Description: Invalid name "%1": Name exists.

ID: 2010 Name:parameterDomainNotExists
Description: Domain does not exists.

ID: 2011 Name:parameterCantDeleteCurrent
Description: Can't delete current parameter.

ID: 2012 Name:parameterCantDeleteBootup
Description: Can't delete bootup parameter.

ID: 2013 Name:parameterListChanged
Description: Parameter list has changed.

ID: 2014 Name:subparameterListChanged
Description: Parameter list has changed.

18.10.4 com.hbm.fpgasrv

ID: 3000 Name:powerOverload
Argument:status Type:string
Argument:cardNr Type:int32
Description: %1Card %2: Power Overload

ID: 3001 Name:adcPhaseError

Argument:status Type:string

Argument:cardNr Type:int32

Description: %1Card %2: ADC Phase Error. This may break measurement values.
Electrostatic discharge? Damaged card?
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ID: 3002 Name:stuckinOverflow

Argument:status Type:string

Argument:cardNr Type:int32

Argument:channel Type:int32

Description: %1Card %2, channel %3: Stuck in overflow

ID: 3003 Name:forcedSyncModeSet
Argument:type Type:string
Description: The user forces the device to be %1.

ID: 3004 Name:forcedSyncModeReleased
Description: User's forced sync mode disabled. Back to automatic sync mode.

ID: 3005 Name:syncUnlocked
Description: Not locked to incoming sync signal.

ID: 3006 Name:syncLocked
Description: Locked to incoming sync signal.

ID: 3007 Name:syncCannotLock
Argument:type Type:string
Description: %1Cannot lock to incoming sync signal.

ID: 3008 Name:syncAvailableSlaveMode
Description: Sync available. Switching to slave mode.

ID: 3009 Name:crcErrorsMasterMode

Argument:type Type:string

Description: %1Too many CRC errors on sync input. Temporarily switching to master
mode.

ID: 3010 Name:noSyncSlaveMode
Description: The user forced this device to be slave, but it has no valid sync input.

ID: 3011 Name:noSyncMasterMode
Description: No sync input. Switching to master mode.

ID: 3012 Name:PX460FPGAfailure
Description: The PX460 FPGA chip stopped and will be reconfigured. ESD event? Power
problem?.

18.10.5 com.hbm.SysCfgMgr

ID: 4000 Name:wrongSensorType

Argument:slot Type:int32

Argument:signal Type:int32

Argument:sensortype Type:int32

Description: Wrong or unsupported sensortype. Slot:%1, Signal:%2, Sensortype:%3
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ID: 4020 Name:measvalStatus

Argument:slot Type:int32

Argument:signal Type:int32

Argument:statusText Type:string

// "valid" or "invalid" Description: Measval-status changed. New status: '%3'. Slot:%1,
Signal:%2

ID: 4040 Name:sensorSupplyOverloadStatus

Argument:statusText Type:string

// "activated" or "deactivated” Description: System status Sensor-Power-Output-Over-
load has been %1’

ID: 4042 Name:bufferOverflowStatus

Argument:statusText Type:string

// "activated"” or "deactivated” Description: System status Command-interface-buf-
fer-overflow has been %1’

ID: 4044 Name:factorySettingsStatus

Argument:statusText Type:string

// "activated" or "deactivated" Description: System status Factory-Settings-Error has
been %1’

ID: 4046 Name:datalogActiveStatus

Argument:statusText Type:string

// "activated" or "deactivated” Description: System status Datalogger-Ready has been
%1’

ID: 4048 Name:datalogErrorStatus

Argument:statusText Type:string

// "activated" or "deactivated” Description: System status Datalogger-Ready has been
%1’

ID: 4050 Name:datalogBufOvrStatus

Argument:statusText Type:string

// "activated" or "deactivated” Description: System status Datalogger-Buffer-Overrun
has been %1’

ID: 4052 Name:datalogBuf50Percent

Argument:statusText Type:string

// "activated” or "deactivated” Description: System status Datalogger-Buffer-50% has
been %1’

ID: 4100 Name:tedsBitlenErr

Argument:slot Type:int32

Argument:signal Type:int32

Argument:currentBitpos Type:int32

Argument:totalBitlen Type:int32

Description: TedsParser: Current TEDS bitposition is too big. Slot:%1, Signal:%2, cur-
rent bitpos.:%3, total bitlen.:%4
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ID: 4102 Name:tedsUnsupportedManufacturer|D

Argument:slot Type:int32

Argument:signal Type:int32

Argument:manufacturerID Type:int32

Description: TedsParser: Unsupported manufacturer ID. Slot:%1, Signal:%2, manufac-
turer ID:%3

ID: 4104 Name:tedsUnsupportedTemplatelDorSelector

Argument:slot Type:int32

Argument:signal Type:int32

Argument:templatelD Type:int32

Argument:selector Type:int32

Description: TedsParser: Unsupported template ID. Slot:%1, Signal:%2, template ID:%3,
selector ID:%4

ID: 4106 Name:tedsUnknownlEEETemplate

Argument:slot Type:int32

Argument:signal Type:int32

Argument:templatelD Type:int32

Description: TedsParser: Unknown IEEE template. Slot:%1, Signal:%2, template ID:%3

ID: 4108 Name:tedsUnknownHbmTemplate

Argument:slot Type:int32

Argument:signal Type:int32

Argument:templatelD Type:int32

Description: TedsParser: Unknown HBM template. Slot:%1, Signal:%2, template 1D:%3

ID: 4110 Name:tedsEmbeddedTemplateNotSupported

Argument:slot Type:int32

Argument:signal Type:int32

Description: TedsParser: Embedded template not supported. Slot:%1, Signal:%2

ID: 4112 Name:tedsTemplateError

Argument:slot Type:int32

Argument:signal Type:int32

Description: TedsParser: Template error. Slot:%1, Signal:%2

ID: 4114 Name:tedsUnknownSelector

Argument:slot Type:int32

Argument:signal Type:int32

Description: TedsParser: unknown TEDS selector. Slot:%1, Signal:%2

ID: 4120 Name:tedsNoValidData

Argument:slot Type:int32

Argument:signal Type:int32

Description: TedsParser: No valid TEDS data. Slot:%1, Signal:%2

ID: 4122 Name:tedsNotFound

Argument:slot Type:int32

Argument:signal Type:int32

Description: TedsParser: No TEDS available or not found. Slot:%1, Signal:%2
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ID: 4124 Name:tedsNoDataToWrite

Argument:slot Type:int32

Argument:signal Type:int32

Description: Teds: No TEDS data available. Slot:%1, Signal:%2

ID: 4130 Name:tedsSaveUsageFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Save param 'usage’ failed. Slot:%1, Signal:%2

ID: 4132 Name:tedsSaveConvertUnitFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Save param 'convert unit to device unit’ failed. Slot:%1, Signal:%2

ID: 4134 Name:tedsSaveParamsFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Save parameters failed. Slot:%1, Signal:%2

ID: 4140 Name:tedsDestUnitUnknown

Argument:destUnit Type:int32

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Destination Unit code %1 not found. Slot:%2, Signal:%3

ID: 4142 Name:tedsUnitConversionFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Unit conversion failed. Slot:%1, Signal:%2

ID: 4144 Name:tedsCantGetUnitcode

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: Can't get current unitcode. Slot:%1, Signal:%2

ID: 4150 Name:tedsConfigurationOK

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: channel configuration OK. Slot:%1, Signal:%2

ID: 4152 Name:tedsConfigurationFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: channel configuration failed. Slot:%1, Signal:%2

ID: 4160 Name:tedsConfigHbmPulseFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration for 'HBM pulse’ failed. Slot:%1, Signal:%2
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ID: 4162 Name:tedsConfigleeeLvdtExcFreqFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration for 'leeeLvdt’ failed (exc.frequ. or ampl.).
Slot:%1, Signal:%2

ID: 4164 Name:tedsConfigWrongCardtype

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration failed, sensortype not supported from this
measurement card. Slot:%1, Signal:%2

ID: 4166 Name:tedsConfigleeeBridgeFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration for 'HBM pulse' failed. Sensitivity, excitation
voltage or bridge resistors not suitable for Slot:%1, Signal:%2

ID: 4168 Name:tedsConfigSensorFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration failed. Slot:%1, Signal:%2

ID: 4170 Name:tedsConfigHbmDisplExcFreqFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: sensor configuration failed because of exc-frequency or amplitude.
Slot:%1, Signal:%2

ID: 4180 Name:tedsConfigScalingOK

Argument:slot Type:int32

Argument:signal Type:int32

Argument:physSignalVal_x1 Type:double

Argument:usrVal_y1 Type:double

Argument:physSignalVal_x2 Type:double

Argument:usrVal_y2 Type:double

Description: TEDS: scaling configuration OK. Slot:%1, Signal:%2, Scaling: physSignal-
Val_x1:%3, usrVal_y1:%4 ; physSignalVal_x2:%5, usrVal_y2:%6

ID: 4182 Name:tedsConfigScalingFailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: scaling configuration failed. Slot:%1, Signal:%2

ID: 4190 Name:tedsConfigHpFilterNotSupported

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: highpass filter configuration not supported. Slot:%1, Signal:%2

ID: 4192 Name:tedsConfigFilterCharactFailed
Argument:slot Type:int32
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Argument:signal Type:int32
Description: TEDS: setting filter characteristic failed. Slot:%1, Signal:%2

ID: 4194 Name:tedsConfigFilterCutOffAdapted

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: cut off frequency adapted. Slot:%1, Signal:%2

ID: 4196 Name:tedsConfigTaraNotSupported

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: tare configuration not supported. Slot:%1, Signal:%2

ID: 4198 Name:tedsConfigUCCfailed

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: user channel comment configuration failed. Slot:%1, Signal:%2

ID: 4200 Name:tedsSkipCalCurve

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: cal curve ignored. Slot:%1, Signal:%2

ID: 4202 Name:tedsSkipCalTable

Argument:slot Type:int32

Argument:signal Type:int32

Description: TEDS: cal table ignored. Slot:%1, Signal:%2

ID: 4300 Name:changeShuntStat

Argument:slot Type:int32

Argument:signal Type:int32

Argument:shuntStat Type:int32

Description: Slot:%1, Signal:%2 shunt state changed:%3

18.10.6 com.hbm.storagemanager

ID: 5000 Name:saveStarted
Argument:filename Type:string
Description: Started saving to file %1

ID: 5001 Name:saveFinished
Argument:filename Type:string
Description: Saved systemstate to file %1

ID: 5002 Name:restoreStarted
Argument:filename Type:string
Argument:systemrestore Type:bool
Description: Started restore from file %1

ID: 5003 Name:restoreFinished
Argument:filename Type:string
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Argument:systemrestore Type:bool
Description: Restored systemstate from file %1

ID: 5004 Name:systemdefaultsUploaded
Argument:filename Type:string
Description: Systemdefaults uploaded %1

ID: 5005 Name:hashFailed
Argument:filename Type:string
Description: md5 hash failed for %1

18.10.7 com.hbm.sigproc

ID: 6002 Name:noMoreDspSignalsAvail
Description: No more internal signals available.”

ID: 6003 Name:noMoreCalcedChannelAvail
Description: No more calculated channels available.”

ID: 6050 Name:blockNotSupported
Argument:blockNbr Type:int32
Description: Block type %1 is not supported.

ID: 6051 Name:blockCreated

Argument:type Type:string

Argument:calcOrder Type:int32

Description: Function block '%1" at calculation rank %2 created.

ID: 6052 Name:blockDeleted
Argument:type Type:string
Description: Function block '%1' deleted.

ID: 6053 Name:calcChanCreated
Argument:channelNbr Type:int32
Description: Calculated channel %1 #%2 created.

ID: 6054 Name:calcChanDeleted
Argument:channelNbr Type:int32
Description: Calculated channel %1 #%2 deleted.

ID: 6055 Name:tooManyFunctionBlocks
Description: Too many function blocks.

ID: 6100 Name:calcChanRuntimeOverrun
Description: Calculated channels runtime overrun.

ID: 6200 Name:setToZero
Argument:slot Type:int32

Argument: signal Type:int32
Argument: newOffset Type:double
Description: slot %1.%2 zero value=%3
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18.10.8 com.hbm.fieldbus

ID: 7001 Name:fieldbusRestart
Argument:bustype Type:string
Description: %1 is restarting.

ID: 7002 Name:fieldbusFatalFault
Description: Fieldbus fatal fault. Device restart required.

ID: 7050 Name:txedCalculatedChans
Argument:chanCount Type:int32
Description: %1 calculated channels transmitted on fieldbus.

18.10.9 com.hbm.CatmanServer

ID: 8001 Name:test
Argument:cat_is_goil Type:int32
Description: %1 is here.

ID: 8002 Name:oldConnectionTerminated

Argument:conCount Type:int32

Argument:timelnSeconds Type:int32

Description: More than %1 Eth. connections requested. Oldest terminated. Last activity
%2s ago.

ID: 8003 Name:newConnectionEstablished
Description: New Eth. Connection on port 55000 established.

ID: 8004 Name:connectionClosed
Description: Eth. connection closed.

18.10.10 com.hbm.meassrv

ID: 9001 Name:bufferOverrun
Description: Buffer overrun occurred.

18.10.11 com.hbm.httpdata

ID: 10001 Name:newSession
Argument:session Type:int32
Argument:address Type:string

Description: New session id:%1 address:%2.

ID: 10002 Name:closedSession
Argument:session Type:int32
Argument:address Type:string

Description: Closed session id:%1 address:%2.
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18.10.12 GUI

ID: 11001 Name:dialogOpened
Argument:session Type:int32
Argument:dialogname Type:string
Description: Session id:%1 Dialog opened: %2.

ID: 11002 Name:dialogClosed
Argument:session Type:int32
Argument:dialogname Type:string
Description: Session id:%1 Dialog closed: %2.

ID: 11003 Name:viewOpened
Argument:session Type:int32
Argument:viewname Type:string
Description: Session id:%1 View opened: %2.

ID: 11004 Name:viewClosed
Argument:session Type:int32
Argument:viewname Type:string
Description: Session id:%1 View closed: %2.

ID: 11005 Name:UserLevelChanged
Argument:session Type:int32

Argument:userlevel Type:string

Description: Session id:%1 userlevel changed to %2.

ID: 11100 Name:calibrationAssist

Argument:slot Type:int32

Argument:signal Type:int32

Argument:msg Type:string

Description: CalibrationAssist: Slot:%1 signal:%2%3

18.10.13 com.hbm.DataLogger

ID: 12001 Name:testLogger

Argument:log_baby_log Type:int32

Argument:type Type:string

Description: Log it!

ID: 12002 Name:createServiceFailed

Description: Creating data logger measservice failed.

ID: 12005 Name:maxFilecountReached
Argument:fileCount Type:int32
Description: Max filecount in directory reached (%1). Logging stopped.

ID: 12006 Name:storageMediaFull
Description: Data logger storage media is full. Logging stopped.

ID: 12007 Name:loggingStarted
Description: Data logging started.
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ID: 12008 Name:logging
Description: Logging data.

ID: 12009 Name:openingFileFailed
Argument:errcode Type:int32
Argument:errstr Type:string

Description: Opening datalogger file failed. Code %1:%2. Try again.

ID: 12010 Name:erasingOldestFileNoPar
Argument:filename Type:string
Description: Erasing oldest file %1.

ID: 12011 Name:erasingOldestFileNoPar
Description: Erasing oldest file.

ID: 12012 Name:erasingOldestFileFailed
Argument:filename Type:string

Argument:errcode Type:int32

Argument:errstr Type:string

Description: Erasing oldest file %1 failed. ErrCode %2:%3.

ID: 12014 Name:closeFile
Description: Close datalogger file.

ID: 12015 Name:writeError

Argument:errcode Type:int32

Argument:errstr Type:string

Description: Writing to datalogger file failed. ErrCode %1:%2.

ID: 12016 Name:fileRenamed
Argument:filename Type:string
Description: Current datalogger file renamed to %1.

ID: 12017 Name:createTmpLogfile
Argument:filename Type:string
Description: Creating temporary datalogger file %1.

ID: 12018 Name:dataloggerHardRestart
Description: Datalogger restarted.

ID: 12019 Name:dataloggerStartRequested
Description: Datalogger stop requested.

ID: 12020 Name:dataloggerStartRequested
Description: Datalogger start requested.

ID: 12021 Name:dataloggerDirectoryRemoved
Argument: filename Type:string
Description: Datalogger start requested %1.
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18.11 Web visualization

CODESYS in PMX contains the WebVisu. This allows you to visualize and control the
process via a freely configurable web page. The web server runs in CODESYS in the
PMX.

» Right-click on Application in the project tree. Then Add object -> Visualization.
You can now add graphical elements and link them to program variables. Example:

DE\ﬂCES * 0 X [ Device }/m Library Manager ]gﬁ ]
=5 Untitled? (=]
=[] Device (CODESYS Control HEM PMX V3 Reset |
=Bl PLC Logic
= a Application

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG
= g% VISU_TASK
@ VisuElems, Visu_Pr
= Visualization Manager
& webvisualization
@ Visualization

After starting the WebVisu in the PMX, the web page can be accessed from a web
browser at <pmx>:8080/webvisu.htm. <pmx> is the device name here. You might need
to replace it with the actual device name or an IP address. "webvisu.htm" is the
CODESYS default name. It can be changed in the Visualization Manager.

There is a link to the WebVisu from the PMX user interface via the CODESYS icon in the
footer. The default name "webvisu.htm" is required.

H

Examples of how to use WebVisu can be found in the TechNotes at
https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.
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18.12 CAN interface

The device can be operated with CODESYS as a CANopen slave or master. To do this,
add a CAN component, and then a CANopen stack. You will find several examples in
the package provided.

e

Examples of how to use CODESYS can be found in the TechNotes at
https.//www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

18.13 CAN master and slave mode

Short description

This is a guide to creating CODESYS applications on the PMX. Basic experience with
CODESYS is required. Experienced users can feel free to take a different approach.
Further help is available with the examples that are installed on the desktop by default
when importing the PMX package, and from the online help on the package.

The required files are located on the "PMX CODESYS" CD, which is supplied with each
PMX containing CODESYS or can be downloaded from the hbm.com Support page.

In this example, two PMX devices are interconnected via the CANopen interface. One
PMX works as the master, the second as a slave in the network. A PDO with four
measured values is generated in the second PMX, which then transmits the measured
values to the first PMX (master) and displays them there on four calculation channels.

Start

P Call up the CODESYS environment. Create a standard project and select PMX as the
device.
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Categories: Templates:

{3 Libraries = H

{13 Projects ﬁ § =

Empty project  Standard Standard
project  projectw...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: PMX CAN master slave

Location:  Cr\Jsers\Academy\Documents - E

2 You are shout to crests & new standard project. This wizard will create the following
= objects within this project:

= One programmable device a5 spedified below

- A program PLC_PRG in the language spedfied below

= A gyclic tagk which cally PLC_PRG every 20 milliseconds

- A reference to the newest version of the Standard li brary currently installed.

Device: | CODESYS Control HBM PMX V3 (35 - Smart Softwars Solitons GmbH). =

PLE_PRS in: |Stnuctured Teat (5T) =]

oc [ cued |

P In the open project device structure on the left, right-click on the file name and
select Append device...
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o

—ﬂi Device (COD
=) sPsiog i

o Apl =

Eigenschaften...
Objekt hinzufiigen
Ordner hinzufigen...

Gerat anhangen...

Gerdt einflgen...
Gerate suchen. ..
Ohjekt bearbeiten
Ohjekt bearbeiten mit...

Geratekonfiguration

3

p ... and select another PMX.

[l Add De

Name: CODESYS_Control_HBM_PMx_¥3
Action:

Device:

@ Appenddevice () Insert device () Plug device () Update device

Vendor: [(AIvemIors)

Name Vendor

[ copesys control for k64 35- Smart Software Solutions GmbH

[ [ copesYs cantrol HBM PMX V3 | 35 - Smart Software Solutions GmbH

[ _conFsYs Cantral RTF VA 3% - Smart Saftware Snlutinns GmhH

Display outdated versions

Information:

m Name: CODESYS Control HEM PMX V3
Vendor: 35 - Smart Software Solutions GmbH
Categories: PLCs
Version: 3.5.2.2
Order Number: 1-WGK001

Description: CODESYS Soft-PLC for PMX (CODESYS Control HBM PMX V3)

=

Add selected device to the project (top-level)

€ (You can select another target node inthe navigator while this window is open.)

l Add Device

I l Close ]
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This results in the following structure with two PMX devices:

Devices > 0 X

=] FMY CAN master slave E]

=[] cODESYS_Control_HBM_PMx_V3 (CODESYS Cont
=-E}l] PLE Logic

=} Application

m Library Manager

= m Device (CODESYS Control HEM PMX W 3)
=-E}l] PLE Logic

= ":j' Application

m Library Manager

PLC_PRG (PRG)

= @ Task Configuration
= -3& MainTask
& pLC_PRG

Activating the gateways
» Double-click on the first PMX (CODESYS_Control).

» Double-click on the gateway in the window that opens on the right to update the
status.

» Then double-click on one of the PMX devices (here: [0000.64E4]) to activate it.

PMX
330 CODESYS V3 SOFT PLC (WGX001 ONLY)




Devices > 1 x (7] CODESYS_Control_HBM_PMX_V3 X | [] Device

=) AMX CAN master slave (=) [ Commurication Settings | Applications | Fies [Log | PLC setting:
=[] copEsys_cantrol_HBM_PMX_V3 (CODESYS Cont
=1 PLC Logic Select the network path to the controller:
= u Application Gateway-1:0000,64E4
m Library Manager
= [f) Device (CODESYS Control HEM PMX V3) = e Gateway1
— B0 PLC Lodic [f] [pmx [0000.64E4] (active) |

=€} Application [l pmx[D000.8190]

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
& PLC_PRG

P Repeat the process for the second PMX (device) in the structure, and link it to the
other PMX accordingly (here: [0000.8190]).

Devices > b x [}  CODESYS_Control_HBM_PMX_v3 V[{] pevice x
=) PMX CAN master slave (=] | commuricaton settngs | Applications | Files | Log | PLC settings
=[] copesys_Contrel_HBM_PMX_v3 {CODESYS Cont
= @1] PLC Logic select the network path to the controller:
= u Application Gateway-1:0000.8190
m Library Manager
= (i) Device (CODESYS Contral HEM PMX V3) = e Gateway-1
— ] PLC Logic [l pmx [0000.64E4]

=€) Application [f] [pmx [0000.8190] (active) |
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=8 MainTask
H] PLC_PRG

Appending CAN devices
P For master mode: For CODESYS_Control, add a CAN-Bus, a CANopen Manager and
PMX_Measured values via the Append device selection option.

P For slave mode: For Device, append a CAN-Bus and a CAN_Local_Device in the
same way.

P Set the baud rate for the CAN buses (here: 100000 bits/s).
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Gerite - 1 X

= -@ |M_W_ﬂm&r_mﬂ_sﬂave -
= [f] copEsYs_control_HEM_PMX_v3 (CODESYS Cont
=B spsLogik
= u Application

ﬁ] Bibliotheksverwalter
[z CAMbus (CANbus)
= ﬂj CAMopen_Manager (CANopen_Manager
ﬁ PMY_Messwerte (PMX Messwerte)
=-[f]l Device (CODESYS Control HBM PMX V3)
=-El) spsLogik
= u Application
ﬁ] Bibliotheksverwalter
PLC_PRG (PRG)
= @ Taskkonfiguration
=58 MainTask
& PLC_PRG
=-[d canbus (CANbuS)
ﬂj CAM_Local_Device (CAN Local Device)

Declaring and mapping variables on the device

» Open the PLCPRG tab via Device, and declare variables as shown in the screenshot
below.

s > % X|| “[f] CODESYS Control HBM_PMX_V3 [ Device . PLC_PRG X
= ‘@ PMY CAN masier slave 1 PROGRAM FLC FRG
= m CODESYS_Control_HBEM_PMX_V3 (CODESYS Cont) | = F VAR
= @l] PLC Logic 3 wvaluel :REAL;
= u Application 4 wvalue? :REAL:
m Library Manager N walued:REAL;
= [ canbus (CANbus) N atoci REALS
7 END VAR
= CcANopen_Manager (CANopen_Manager -
ﬂi PM¥_Messwerte (PMX Messwerte)
= m Device (CODESYS Control HBM PMX V3) 4
-1 PLE Logic .
= u Application

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=% MainTask
& pLc PRG
=[] CAMbus (CANbus)
m CAN_Local_Device (CAN Local Device)

» Double-click on CAN_Local_Device.
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» In the window that opens up, click on the Edit 1/0 range button.
» In the Edit I/0 range window, click on Add range, and add a range as shown below.

Edit /O area | = |

10 Overview

Range Name Count  Datatype Index Force new PDO

[l 110 type: @ Input @) Output

Range Name: Digital_Inputs1
Count: 4 EI

1 Datatype: REAL -
Force new PDO
! [ ok ][ Canesl |

- ] Used TxPDOs 016 Used RxPDOs  0/16

oKk | [ Cancel

110 Overview

Range Mame Count  Datatype Index Force new PDO
Digital_lnputs1 4 REAL 1643800

Used TxPDOs 2416 Used RxPDOs  0/16

0K | [ Cancsl

» Double-click on Device or Open tab. Select the Internal 1/0 map tab.
P In the Variable column, double-click in the cell to map a variable to a slot.
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" CODESYS_Control_ HBM_PMX_V3. [ Dovice > [[5] MCPRG [ [ CAN_Local Deviee |
Seltins | Avpiatons | Fies | Lou | PLC selins | PLC shell | [ I Intemal 1/0 Mappng | Task deploy.

Channels

Variable Mapping  Channel Address Type Unit  Description
] Digitaloutpus %m0 Dworo The dig

“» Digitalinputs %1 bworD The dig
“p Application.PLE_PAGY, “» 1 =y ReaL The tirs
9 Application.FLC_PRG. “ s ReAL

FLC_PRGY, “ oo RraL The thir
4y Appicanono1C Gl ] %ms RenL The fou
o ton wrar
3 Siulz Sunalz %17 REAL

(&0 Library Manager

p- Please note: Always check the box in the bottom right corner:

Always update variables or

Always update variables: |Enabled 2 (always in bus cyde task) s

» Reopen the CAN_Local_Device and select the CAN bus slave I/0 map tab ...

[f]  CODESYS_Contral_HBM_PMX_V3 | Device PLCPRG '[] CAN_Local Device X
General configuration | CAMbus Slave /0 Mapping |Stams I Information ‘
Channels
Variable Mapping  Channel  Address  Type Unit  Description
=1 T«PDO 161800
"% CAN_Local_Device Digital_Inputsi 1 “?@ Digital_In... %QD0 REAL 16#3800sub...
" CAN_Local_Device_Digital_Inputs1 2 -’"@ Digital_In... %%QD1 REAL 16#3800sub...
=- [ T«PDO 16#1801
"% CAN_Local_Device_Digital_Inputsi 3 -“?@ Digital_In... %%QD2 REAL 16#3800sub...
" CAN_Local_Device_Digital_Inputs1 4 -’"@ Digital_In... %%QD3 REAL 16#3800sub...

p ... map the variables here as well.

[f]  CODESYS_Control_HEM_PMX_V3 [ Device PLCPRG ' [f] CAN_Local Device X
Channels
Variable Mapping  Channel  Address  Type Unit  Description
=@ TxPDO 16#1800
"% Application.PLC_PRG.valuel " Digital_In... 2-0B8 REAL 16#3800sub...
P4 Application.PLC_PRG.value2 "% Digital_In... OBt REAL 16#3800sub...
=-[3 TwPDO 16#1801
"% Application.PLC_PRG.valued " Digital_In... OB REAL 16#3800sub...
"4 Application.PLC_PRG.value4 [ Digital_In %003 REAL 16%3800sub

P> Please note: Always check the box in the bottom right corner:

Always update variables or

Always update variables: |Enabled 2 (always in bus cyde task) W
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Declaring and mapping variables on the CODESYS_Control

» Right-click on Application under the PMX CODESYS_Control, scroll to Add an object
and select POU. Declare the variables in the same way here as on the device.

Devices ~ % % | “[f§ CODESYS_Control HBM_PMX V3 | [f] Device PLC_PRG
=51 AMY CAN master siave [=] 1|  procRAM POU
= m CODESYS_Control_HBM_PMx_V'3 (CODESYS Cont | = 2 VRR
= Bl PLC Logic 3 wvaluel:REAL;
= u Application 4 value2 :REAL;
m Library Manager s valued:REAL;
POU (FRE) f valued :REAL;|
=i cANbus (CANbus) N END_VAR
= ﬂi CAMopen_Manager (CANopen_Manager, )
m PMX_Messwerte {(PMX Messwerte) <
= m Device (CODESYS Contral HEM PMX V3) 1
= El] PLC Logic
-

P Right-click on Application and choose Add object, and select a task configuration.

@ PMX CAN ma:

o

e Edt Ve

eroj ') » (@ CoDESYS Control_HBM _PMX_v3 » EPLC Logic » ) Applcatin » [EdTask Configuration » S Task
B EIS | T
Devces SIENRI | [ cooesvs_convoreM P3| [ Devee PLCPRG | () CANLow Devce U S Task x o
=0 A CAN master save | ["configuraton
= (0 CODESYS_Control_HBM_PMX._
= 0 PLCLogic
iorty (0.3 ) 1
=€ applcation Blotv (L2
Type
Interval (2. ts200ms): t#20ms
Watchdog
[enable
e Time oms): ms
= (0 Device (CODESYS Control HBMPMX V3)
=B pLC Logc Sensi i
= € Applcation
D Library Manager
PLC_PRG (PRG) 4 Add Call X Remove Call [ Change Call | # Move Up_& Move Down | = Open POU J
= & vanTask POy Comment
8] picpre
=@ canbus (can
@ can Lo
En i ] 3
|58 Deviees | Pous
B Messages -Totally 0 error(s), t waming(s), 0 me:
Lastbuld: @ 0 0 Precomple: @ Curtent user: (nobody)
——T T

P In the window on the right, choose Add call, and select POU.
» Double-click on CODESYS Control or click on the tab.

P Select the Internal 1/0 map. In the Variable column, double-click to open the cell to
map a variable to the corresponding CODESYS output channel.
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Devices -~ & x (1) CODESYS_Control_HBM_PMX_V3 x | [f] Device PLCPRG | (] CAN_Local Device 5] Pou & Tak
= P At master love e Settings | Applications | Fies [ Log | PLC settings | PLC shel | Users and Groups | Access Rights | Internal C [ tntermal1
= m (CODESYS_Control_HBM_PMX_V3 (CODESYS Con Channels
= B pLc Logic
= ) Appication Variable Mapping  Channel Address Type  Unit  Description
m Library Manager Hedp Calculated Signal 26 Status %IB297 BYTE The status of calculated chann
POU (PRG) e Calculated Signal 27 Status %IB298 BYTE The status of calculated chann
= @ Task Configuration L Calculated Signal 28 Status %IB299 BYTE ‘The status of calculated chann
@ Task Eand Calculated Signal 29 Status %IB300 BYTE The status of calculated chann
= m CANbus (CANbuS) * A Calculated Signal 30 Status %IB301 BYTE The status of calculated chann
= * i Calculated Signal 31 Status %IB302 BYTE The status of calculated chann
[ cANopen_Manager (CAMNopen_Manager
m PMY_Messwerte (PMY Messwerte) Eh Calculated Signal 32 Status %IB303 BYTE The status of calculated chann
= (7] Device (CODESYS Control HEM PHX ¥3) "§ Application.POU.valuel ) Codesys Qutput 1 %08 REAL Codesys Output 1.Map value
=8 pLc Looic g Application.POU.value2 ) Codesys Output2 %ot REAL Codesys Output 2.Map value
=€) Application "§ Application.POU.value3 ) Codesys Qutput 3 %go2 REAL Codesys Output 3.Map value
i) Lbrary Manager "% hw‘lmmn-PUu-va\LE] Codesys Output4 %QD3 REAL Codesys Output 4. Map value
= - R Crdseue Mitnit & Lnna Al Cndacus Mutnit & Man valie
» Please note: Always check the box in the bottom right corner:
Always update variables
or
Always update variables: |Enabled 2 (always in bus cyde task) w
» Under PMX_Measured values map the variables.
Devices - B = @ copEsYs_Control_rBM_PMx_v3 | [ Device PLCPRG | [4) CAN_Local Devie
=a %ﬂcﬁﬁ?dﬁ s comtors cor) | CANopen Remote Device | P00 Meppina | Servce Date Object | €ANapen 1/0 Mazpina | stats | informaton
_Control_HBM_p1ax 2 ot e T e
=~ B0 Pic Logc chennels
=P Applicaton Variable Mapping  Channel Address Type  Unit  Description
) Library Manager 3 Application.POU.valuel ) Messwerte_1 e REAL
POU (PRG) 3 Applicstion.POU.value2 “% Messwerte_2. 5+ REAL
= @@ Task Configuration #p Application.POU.values “® Messwerte 3 %2 REAL
& Task #p Peplication.Pou.val [ ] Messwerte_4 2%ID3 REAL

=@ canbus (CaNbus)
= [ canopen_Manager (CANopen_Manager
[ PMX_Messwerte (PMX Messwerte)
=17 Device (CODESYS Control HEM PMX V31
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Running programs

p Click on Device and log in, then start the application with F5. The following screen is
displayed.

& PMX_CAN ¢
hate eabetn fscht Projekt Esteln Orine Oebu Toos Eersier e [N ) (B Co0ESYs_Contal_tEM P13
LI IEEE R Y S PN -

Gerate ~ 3 X | 7 CODESYS_Control HEM PHX V3 X | [ Devee |[5] PLCPRG | ([ CAM Loca Devie  |[5] POU <
=D Ao o mester. e sove =) [ oplkatonen [ Dateen [ 105|575 Enstehngen | 95 el senuter und Guppen | uprfrece | [ internl /0 b | ek
= copesvs_control_HBM_PMX_V3 (CODESYS Cont [~ _ .
= B spstook
- Variable Mapping  Kanal Adesse  Typ Einheit  Beschreibung B
0 sbloteksvernater 4 Calclated Signal 29 Status | %IB300  BYTE The status of calculated channel 25, Unfold to bitfelds.
[ routre) . Clalsted Sgnal 0 Status %iB301 OYIE The status of calcuated chamnel 0. Unfolto bitfelds.
& @ cartus (Care) . Glalsted Sgnal 31 Satus 1Bz BYIE The ststus of calcuated chamnel 31 Unfold o bitilds
= @ Canopen_Manager (caNopen_Manager) || % # Calclated Signal 32 Status %IB303 BYTE The status of calculated channel 32.Unfold o bitfelds.
i e "% AopliationPOUMess. " Codesys Outputt weve  REAL Codesys Output 1.Map value n PMX calclated channelconfiguration make value a»
& 3 e V] COOESYS Canblfp]| || " ApelcationsOums. g Codesys Output2 wepr  REAL Codesys Output 2.
—Elws "% ApplicationPOUmess.. 7§ Codesys Output3 wes2  REAL Codesys Output 3.
-0 T "% ApplicationPOUmess.. 7§ Codesys Outputd %eos  REAL Codesys Output 4.
8 sototresveraler " Codesys Outputs %D REAL Codesys Output 5.
B A pro Re) " Codesys Outputs %QDs  REAL Codesys Output 6. Map value in PMX calulated chamnel configuration make value av
&8 raaonfgsation » Codesys Outpit7 waDs  REAL Codesys Output 7.Map value in PWX calculated channel corfiguration make value a
= & MaTask " Codesys Outout %Q7  REAL Codesys Output 8.Map value in PMX calculated chamnel configuration make value av
8 picr » Codesys oot waos R s Dk 5 o i T AR i el o vk v o
& @ caeus ) " Codesys Output 10 %Qs  REAL Codesys Output 10.Map value n PMX cleulated channel configuration make value ¢ _
% ( CAN_Local_Device (CAN Local Device] | | « [ — S T— e — —— o
* 0=
Busayidus Optionen ]
[ < ax
1 _ ) " Ausdruck Datentyp Wert Vorbereiteter Wert  Adresse Kommentar
|52 Gerate | (1) PoUs B3 Oberwachen 1 [{8] Haltepunkte.
[ Fieldungen~Gesomt 0 Fhir, A Wornung(en) 4 eldung(en |
LetterBd © 0 ® 4 Precompie: o/ LAuFT Programm geladen
—r —=r =

P Log out afterwards (Important: without stopping the application).

» Right-click on Application under CODESYS_Control and choose Set active
application, and log back in.

& PMX_ CAN master 0
carbeiten Anscht Projkt Ertellen Oine Debug Took Fenster Hife " » (i CODESS_Control_HBM_PMX V3 » [H]sPS-iogk b ) Appication » (ETeskonfiguation » BiTask
HB&ovctpax AiBlE-518 26, al
X1 3 cobests_Control_HM P V3 ElPou [ P Messwerte [[ CAveus | [ CANopen Manager '3 Task X [[@ TestConfiguaton 5] PLCPRG | v |
PO CAN master_und_slove (=] [ kanfguraten
- [ CODESYS_Control_HBM_PMX_V3 [Verbunden] =
= B0 sps-togk I— B M
R E—
i) Bbiotheksverwalter T
POU (PRS) zykisch v]  mntervall (5. t£200ms): ts20ms -
= Taskonfiguration
S8
Ly Waichdog
@ pou o
=% [ canbus (Canbus) Bl
= (f CaNopen Manager (CaNopen Mancd | zet (25, t=200ms): | ] e =
() PMX_Messierte (MK Messwerte i
= B
80 sps-Logk =
= [ur]
il siotheisvernalter &b Aufruf hinzufigen X Aufruf entfemen (£ Aufruf andem & Nachoben & Nachunten *=POU offnen J
{8 PLc_PRG (PRG)
=@ Taskonfiguaton PoU Kommentar
= L MaiTask. Pou
& pic_pre
=3[ cANbus (CANbuS)
(i CAN Local Device (CAN Local Device]
Gberwachen 1 -8 x
. - Ausclruck Datentyp Wert Vorbereiteter Wert  Adresse Kommentar
%2 Gerste | D) POUs gl Uberwachen 1 [ riatepunice
[ Meldungen - Gesamt 0 Fehier, 4 Wernung(en), 4 Meldung(en) |
LetaterBuid © 0 ® 3 Preconple: @ LEUFT Programm geladen Programm unverandert Aktueller Benutzer: (niemand)
— e
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Configuring web browser

» Open the PMX in the browser. As two PMX devices are connected, the following
overview appears. Copy the IP address of the second PMX. Open the two PMX
devices in separate tabs.

DEVICE OVERVIEW

Device Mame Serial number  |F Add Wersion Flash LEDs
BXW13031-D 192.168.100.137
BXY¥13032-D 192.168.100.132

P Check the termination. To do this, in the Administrator in each device choose
Settings -> System -> Device -> System Options.
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DEVICE NAME: PMX (4.4)
0 e
PARAMETER SET: Default (000) rommistraror () @ ® (2 PMIX

SYSTEM PARAMETERSET
A 4

AMPLIFIER DEYICE SCAN DEVICE NAME
OVERVIEW M LED) VIEW L0G SYSTEM TIME
FIELDBUS NETWORK
DIGITAL OUTPUTS FIRMWARE UPDATE
LIMIT SWITCHES CHANGE PASSWORD

SETTINGS ASSISTANT SYSTEM OPTIONS @

DEVICE STORAGE

4
DEFINE POLICIES
REBOOT DEVICE

MONITORING

OBJECT DICTIONARY
4

4

p Check there that CAN termination is turned on for both devices.

SYSTEM OPTIONS * ?

SETTINGS VALUE DESCRIPTIONS

Sample and calc. channel upd. rate EEREIINCES ~ | Theactual update rate per channel depends on thefitted cards

Internal data tr: EICE 2400 Hz ~ | This update rateinfluences all other updaterates

Update Ratef. Limits, Dig 2400 Hz ~ | This update rate depends on cUrent system update rate

Systern load (0 .. 100%)

2400 Hz Thevalue is automatically calculated from the other rate settings

Load of fieldbus card CPU (0 ... 100%)

CAN Termination [l i I The status of the CAN bus termination

GREENEIEICE 1000 kbitf's The current CAMN bus baudrate

» The values on the calculated channels can be displayed in the browser. To do this,
choose Connecting channel, select the relevant CPU channel as the input, and
define a calculated channel as the output. Select sufficient decimal places when
doing this.
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DEVICE NAME: PMX (4.4) 5
PARAMETER SET: Default (D00) ADMINISTRATOR \ @ *

&

HBM

a CALCULATED CHANNELS

Default DAQ

1 CPU-1 Connection channel connection/delay oty -

2 CPU-2 Connection channel connection/delay i3 2 0,00000 @
3 CPU-3 Connection channel connection/delay o) 3 0,00000 @
4 CPU-4 Connection channel connection/delay o) 4 0,00000 @

INPUT(S)

OUTPUT

1.CPU_CHT ~

Update Rate 19200 /s

H w

You can get more information and help on CODESYS programming from the CODESYS
online help at

http://www.codesys.com/ or the CODESYS Chat at

http.//forum-de.codesys.com/

Utilize the available knowledge and experience in the CODESYS Store. It offers lots of
examples of programs and solutions for a wide variety of tasks:
http://store.codesys.com/? __store=default& _from store=en

18.14 PMX package

PMX package 0.94 includes some new functions for the PMX (see release notes).
Proceed as follows when updating the PMX package from version 0.6 to 0.94:

1. Install the new PMX package. Use the CODESYS package manager to do this.

2. Update the (PMX) device. The PMX library, /0 Mapping and system events are
updated here.
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ﬂ Information

Package version 0.94 requires PMX firmware 3.0. Run a firmware update as necessary.
The current PMX firmware can be found at hbm.com: https://www.hbm.com/
de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

CODESYS applications created with an older PMX package (0.4 or 0.6) and PMX
firmware < 3.0 might not run anymore, and their code might need to be updated.

Dialog: Updating the (PMX) device

[ Update Device ey
Name: |Device
Action:
(7 Append device Insert device Plug device @ Update device

Device:

Vendor: [HBM GmbH ht

MName Vendor Version
m CODESYS Control HEM PMX V3 HBM GmbH 3.5.7.10

Group by category
[ Display all versians (for experts only)
[] Display outdated versions

Information:

m Name: CODESYS Control HBM PMX V3
Vendor: HEM GmbH ‘—‘

»

Categories:
Version: 3.5.7.10
Order Number: 1-WGX001

Description: CODESYS Soft-PLC for PMX (CODESYS = nﬁ.
Contral HEM PMX V3) = =

m

Update and try to preserve most information of
Device

€  (You can select another target node inthe navigator while this window is open.)

[ Update Device J[ Close
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19 DATA STORAGE

Measured values and data from the calculated channels and data present on the
fieldbus or in CODESYS can be stored with the PMX in different ways. The amount of
data, the storage speed, and the storage destination are key. The speed of data storage
does not affect the measurement and data rates of the PMX.

DAQ (Data acquisition):

The Ethernet port of the PMX with a connected PC and DAQ software is suitable for
storing large data volumes. The HBM catmanEASY/AP software is available for this, or
you use custom software created using the PMX drivers in .NET, LabVIEW or DIAdem.
You can store values from up to 20 PMX devices synchronously over an Ethernet
network.

Monitoring

For stand-alone monitoring applications, measured values can also be stored in the
PMX device memory (1 GB) or to a USB flash drive (max. size 32 GB) plugged into the
PMX. Only values that have been acquired by the particular PMX can be saved. For this
type of data storage, you need the basic device WGX001 with a free CODESYS program
("Measure and Savel.2.projectarchive”) that is included in the collection of examples
at https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

The following table gives an overview of the possible signals and maximum storage
rates.

API/LabVIEW/
DIAdem

Store on PC or server

Signals catman CODESYS

Medium Store internally on

PMX (1 GB) or

USB flash drive
(32GB)
Measuring inputs (PX455, X
PX401, PX460)
Calculated channel X
Digital inputs (PX878) X
Digital outputs (PX878) X

Analog outputs (PX878)

Signals from fieldbus
(PROFINET®, EtherCAT®,
EtherNet/IP™)
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Yellow

19.2 kHz

write/store
19.2 kHz

2.4 kHz

10 Hz

250 Hz

19.2 kHz

e

Practical examples of data storage can be found in the PMX TechNotes at

https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/
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20 DATA ACQUISITION SOFTWARE (DAQ) CATMAN

You can use HBM's PC-based data acquisition software catmanEASY/AP for

professional data acquisition and analysis. You have many professional data

acquisition (DAQ) functions available that are also helpful for starting up and for

acquiring quality data:

» Visualization, storage and analysis of PMX measurement data, internal calculation
channels, digital inputs/outputs and fieldbus data with up to 38,400 measured
values per second and channel.

»  Simple PMX system and channel configuration (sensor database, TEDS editor,
sample rate, filters, etc.).

» Measured value trigger by PMX digital inputs and outputs, external PLC (trigger
including pre- and post-trigger, cyclic storage, long-term measurement, etc.).

» Powerful data analysis (signal-to-signal, zoom, magnifier, ruler, min/max, FFT,
cutting to size, eliminating outliers, etc.).

» Automatically generate reports or display and export measurement data (MS Word,
Excel, etc.).

e Create your own test and measurement routines with the catman Script language.

You can use up to 20 PMX simultaneously in one measurement with catman.
Synchronization (<1 pus) runs via the Sync ports in the PMX (see chapter 9,
"Synchronization and time recording”, page 127).

If the PMX is to be used in a measurement together with other measuring devices
(e.g. MGCplus or QuantumX), the devices are synchronized via NTP (1 to +10 ms).
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= catmandP I
Visualizstion & Bavwindow- @ Help-
/ E ﬂg,% ] Fom) ByCopy @ Llock Bl Zaom out
S & Perfarmance [ByPaste O] Full screen mode [l Zoom in -
Stop  Graph 1 . =
g Comment - X Delete 7 Update
Measurement Panel/page ‘isualization nbjects
DAQ channels [Display filter active] & X
Generator
10 Auto assignment Delete all Display filter *
' 0,073 N Update status
F -
orce
0,5 s ~
&  Time from sample rate
= & frm PMX  PMX [192.168.100.132]
c 0,01 mm &4 ) @ Foree
E ¥ @ Displacement
O
£ - 4 M @ voltage
2 Displacement W @ current
P} @ Torque
-0,5 MW @ Speed of rotation
4,019 Nm " @ angle
4 @ PMx_1 digin
P & PMX_1 dig out
-1,0 Torque M @ PMX hardware time default sample
25 35 37 38 29 } @ PMx hardware time slow sample r
Tirme i = Wh € PHX hardware time fast sample ra
Configure: Panel | DAQ channels [Display filter ac..
T DAG job: Jab1 @ Storage: All / Saving: Manual after measurement W S50Hz &) FT-lagi0s 3§ 0-5211-0
i L g L
Som

n Important

No signals may be added or cleared in the PMX while a catman measurement is run-

ning, otherwise the catman measurement will be aborted.

H w

You can download a fully functional demo version of catman for free from

https://www.hbm.com/index.php?id=1254&1 =1.
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21 PMX COMMAND SET

You can use the command set (API) to integrate the PMX into your own software
applications, including Microsoft Windows and Linux-based software systems, such as
VisualStudio, LabVIEW or Delphi. This allows you to implement custom solutions.

21.1 Requirements and notation

e The PMX TCPIP port is 55000.

« All the commands are summarized in the command list (section 21.2, starting on
page 348).
« Virtual analog channels (calculated channels) use channel 9 (slot 9).

« Virtual digital channels (calculated channels, 1 = dig in, 2 = dig out) use channel 10
(slot 10)
Due to the binary representation of a floating point value, only the 24 lowest bits are
used. The 8 most significant bits are always zero.

» Character strings must be entered with a quotation mark at the beginning and end
of the text. A quotation mark inside a character string is not permitted!

The following sections use the notations set out below for greater clarity.

» (x) Terminating character of a command:
Line feed (LF) or
carriage return/line feed (CRLF)

» (y) Closing sequence of a response:
Carriage return/line feed (CRLF)

» Carriage return = decimal 13
Line feed = decimal 10

» A positive response normally comprises a "0", followed by (y). A negative response
is usually a "?", followed by (y).

Example: TELNET connection
The TELNET protocol under Windows offers a convenient way to use PMX commands.

The IP addresses of the PMX and the PC (HOST) must be compatible, and the nodes
must be connected via Ethernet (assign a suitable IP address to the PMX as necessary,
because DHCP is used in the factory setting).

PMX command list example in a Telnet session under Microsoft Windows

Identify the PMX IP address either by directly assigning the address, or in the Network
dialog of the PMX web browser.

Open the command line input window:
* Under Windows 7: Start -> All programs -> Accessories -> Run.
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Under Windows 7 it may be necessary to enable a Telnet client. Click on Start ->
Control Panel -> Programs and Features -> Turn Windows features on or off.
Scroll to Telnet Client and activate it.

Click OK and wait for the feature to be installed.

* In Windows 10, you usually have to install the Telnet client first: In the Windows
search bar, type Turn Windows features on or off and click on the entry with the
same name. Scroll to Telnet Client and activate it.

Click OK and wait for the features to be installed.

Starting a Telnet session and connecting to PMX

Type Run in the Windows search bar. Enter:

"Telnet <IP address of PMX> 55000"

Replace <IP address of PMX> with the IP address you are using.
Example:

[ =] Run u1

= Type the name of a program, folder, document, or Internet
— resource, and Windows will epen it for you.

Open: elnet 172.221.108.110 55000 -

| ok || Cancel || Browse. |

Retrieve measured values:
PCS3,4(x) 'select channels 3 and 4

0(y)
SPS1(x) 'select subchannel 1 (of channels 3 and 4)

0(y)
RMV?214(x) 'Retrieve measured values.

9.998,8.888(y)
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21.2 Command list

Syntax:
Parameters:
Response:

Example:

Identification Query

Device identification output

IDN?(x)

None

String(y): possibly more than 16 characters

IDN?(x)
HBM,PMX,1234-5678,1.12, 6415M,0.20,myPMX (y)

Organization, device name, serial number, firmware version number, firmware build
number, hardware version, host name

Amplifier Type Query
Output amplifier type

Syntax: AMT?(x)
Parameters: None
Response: ql(y)
ql Amplifier type
5125 PX401
5126 PX455
5128 PX460
5127 PX878, not for measurement
999 Subject PX999 for proprietary commands only
to modificat-
ions
5130 Channel (slot) 9, calculated channels
5131 Channel (slot) 10, digital 1/0
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PCS Programming Channel Select
Channel selection for the setting commands

This command is used to select channels for the subsequent setting commands.
Syntax: PCS p1,.., pxx (x)

Parameter: p1,.., pxx channels
PCS 0 (x) selects all existing channels

Initially all the channels (cards) are selected.

If a channel (card or slot) is not available, this channel is ignored and not added to the
list.

PCS(x) clears all the selected channels (cards/slots). The PCS?1 only returns (x).

Note: The response depends on the SRB command.
PCS? Programming Channel Select Query
. Output channel selection for the setting commands
Syntax: PCS? p1(x)
Parameters: p1:0utput mode

0 Existing channels
1 Selected channels

Response: ql,.., q16 List of existing or active channels
PCS?0 corresponds to PCS?
All the available subchannels (signals) are selected initially.

m Subchannel Programming Select

Select channels for the setting commands
This command sets the subchannel selection mask for the settings. The modules to
set should already have been selected with PCS.

Syntax: SPS p1,.., pxx(x)
Parameters: p1,.., pxx 1,.., xx subchannel selection

SPS 0 (x) selects all the subchannels of a module
Syntax: SPS? p1(x)

Returns 1,2,3:3,4:1,2,3,4,5 for example. Channels (slots/cards) are separated by ":".
Note: The response depends on the SRB command.

SPS? Subchannel Programming Select Query

Output channel selection for the setting commands
Syntax: SPS? p1(x)
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Parameters:

Response:

UCC

Syntax:
Parameter:
Note:

Example:

p1:0utput mode
0 Existing subchannels
1 Selected subchannels

q1,.., gxx List of existing or active channels

User Channel Comment

Enter comment

UCCp1(x)

p1: Any string"____", max. 45 characters

If you want to enter a channel name and comment, both of
which will be stored in the UCC string, you are recommended to
separate them by ";".

To store the channel name "ChannelName_1" and the
comment Comment "ChannelComment_1" in the amplifier,
send the command:
UCC"ChannelName_1;ChannelComment_1"

All the selected subchannels (PCS and SPS) are given this name!

Note:

Syntax:
Parameters:
Response:
Note:

The response depends on the SRB command.

User Channel Comment Query

Output comment

UCC?(x)

None

"__(String)_"(y): stored in a string with quotes at start and end

All the comments of all the selected subchannels of all the
selected channels (PCS and SPS) are returned! All names (and
comments) are separated by ":", not by ","l!l

All the comments of all the selected subchannels of all the selected channels (PCS and
SPS) are returned! All names (and comments) are separated by ":", not by "," 1!
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Syntax 1:
Parameter:
Syntax 2:
Parameter:
Note:

Syntax 1:
Parameters:
Response:
Syntax 2:
Parameters:
Response:

Supported units

Engineering Unit
Enter physical unit:

EUNp1(x)

p1: "UnitString”
EUNp1(x)

p1: Unit code

The response depends on the SRB command.

Engineering Unit Query
Output physical unit

EUN?(x)
None

g1(y): "UnitString"

EUN??(x)
None

q1(y): Unit code

Code Name ASCII name
// angle (radian)
100 "rad"
101 "radian”
102 non "deg"
103 "%degrees”
// length
300 "m"
301 "um" "um”
302 "mm"
303 "cm”
304 "dm" "
305 "km"
306 "inch" "in"
307 "feet”
308 "yard"
PMX
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ASCII name

309 "mile"”
// mass
400 "kg"
401 "g" "
402 "t" "
403 "kt"
404 "ons" "
405 "bs” "
// time
500 "s" "
501 "ms"
502 "us" "us”
503 "min"
504 "h" "
505 "days"
// current
600 "A"
601 "Arms" "
602 "mA"
603 "LA" "uA"
604 "mA rms” "
605 "LA rms” "uA rms”
// temperature
700 "K"
701 "oC" "degC"
702 "OF" "degF"
703 "ORank" "degRank”
704 "OR" "degR"
// voltage/sensitivity
1000 "V/V" "
1001 "mv/V"
1002 "uv/v" "uv/Vv"
PMX
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Code Name ASCIl name
// voltage
1100 "V"
1101 "mv”
1102 "uV" "uV"
1103 "V rms”
1104 "mV rms" "
1105 "uV rms” "uV rms"
// resistance
1200 "ohm"
1201 "kOhm"
1202 "MOhm"
1203 "mOhm” "
// inductance
1300 "H"
1301 "mH"
1302 "uH" "aH”
1303 "nH"
// capacitance
1400 "F" "
1401 "mF" "
1402 "uF" "uF"
1403 "nF"
1404 "pF" "
// charger m kg s A Kmol cd
1500 "c"
1501 "nC" "
1502 "pC"
// frequency
1600 "Hz"
PMX
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Code Name ASCII name

1601 "kHz"
1602 "MHz" "
1603 "1/s"
1604 "mHz" "
// rotational speed
1700 "radian/s"
1701 "rev/min"
1702 "rpm”
1703 "1/min" "
// power r m kg s A Kmol cd
1800 "W
1801 "mW" "
1802 "kw" "
1803 "MW"
1804 "GW"
// force
1900 "N"
1901 "KN"
1902 "MN"
1903 "kp"
1904 "kgf"
1905 "
1906 "GN"
// pressure
2000 "Pa"
2001 "bar”
2002 "mbar”
2003 "kbar” "
2004 "pas”
2005 "hPa" T
2006 "kPa"
2007 "psi” T
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Code Name ASCIl name
2008 "N/mm?2" "N/mm2"
2009 "N/m2" "N/m2"
2010 "N/cm?2” "N/cm2"
// energy

// torque
2101 "Nm"
2100 "Jr
2102 "kKNm"
2103 "MNm"
2104 "ftlb"
2105 "inlb"
2106 "GNm"

// torsion
2200 "Nm"
2201 "Nm/radian”
2202 "0z-in"

// strain
2300 "m/m"
2301 "um/m" "um/m"
2302 "strain” "
2303 "mm/m"

// speed
2400 "m/s"
2401 "km/h"
2402 "mph”
2403 "fps"”
2404 "m/h"

// acceleration
2500 "m/s2" "m/s2"
2501 "ga"
PMX
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Code Name ASCII name
2502 llmm/szll nn
// density
2700 "kg/m3" "kg/m3"
270" !lg/lll nn
// flow rate
2800 "m3/s" "m3/s"
2801 "I/min" "l/mn"
2802 "m3/h" "m3/h"
2803 "gpm" nn
2804 llcfm" nn
2805 "I/hll nn
2806 !ll/s!l nn
// quotas
2900 "%" nn
290" "%O" nn
2902 "ppm" nn
// temperature drift
3000 "%/°C" "%/degC"
3001 "%0/°C" "%0/degC"
3002 "ppm/°C" "ppm/degC"}
// numerical values
3" 00 lllmpll nn
3" 0'| "klmp" nn
// general physical units
// rmkgsAKmolcd
5001 "%/decade”
5002 "dB" nn
5003 "I/I" nn
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Code Name ASCIl name
5004 "m3/m3" "m3/m3"
5005 "m3" "m3"
5006 "mm?2" "mm?2"
5007 "kg/s"
5008 "mole/I"
5009 "mole/m3" "mole/m3"
5010 "N/m" "
5011 "RH"
5012 "V/(m/s2)" "V(m/s2)"
5013 "V/C"
5014 "V/N" "
5015 "V/Pa"
5016 "W/ec" "W/degC"
100000 | "UserDefined" "usr”

Output default event status register error status register

Syntax:
Parameters:
Effect:

Response:

PMX
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Read status register
Read default status register

ESR?p1 (x)
None

The content of the default event status register (ESR) is out-
putted in its decimal equivalent. The default event status regis-
ter (ESR) is set if there are communication errors. The different
error causes set different bits, so that the errors can be accu-
rately identified.

q1(y)
q1: 8,16 or 32 (or sum total)
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sc |7]efs]afa]2]1]o]

Device-dependent error:
Device-dependent error,
e.g. illegal command for this amplifier

Execution error:

Parameter error,
e.g. too many parameters

Command error:
Unknown command (syntax error),
e.g. *SER?

None of the other bits are assigned.

Execution error: e.g.: command not valid for the selected channel (card).

ESR is deleted after reading.
Response: pl:1

ql(y)

q1: Sum of the binary representation of individual status bits of
status 1; see following table

Status 1

Binary value

Comments

FACTORYSETTINGS_ERROR

Factory calibration for PMX housing
damaged (not measurement cards!)

SYNC_MASTER 2 Bit set: Bit of the synchronization
master cleared: Synchronization slave
SYNCMESSAGE_ERR 4 Missing or invalid
synchronization messages
SYNC_UNLOCKEDSLAVE_ERR 8 Stable connection not possible, con-
troller cannot synchronize with mas-
ter
ALIVE 16 Switch takes place at approx. 1 Hz
POWEROVERLOAD 32 Power supply is overloaded at
unspecified location
CAT_BUF_OVERRUN 64 Overrun of "Catman” interface buffer

(TSV..) ==> Measured value current
interrupted
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Status 1 Binary value Comments
SYSTEM_NOT_READY 128 e.g. change of parameter set in
progress or failed
DSP_OVERRUN 256 e.g. too many calculated channels
MCS Measuring Channel Select

Choose channel selection for channels to be recorded

The channels to be recorded are selected with this command. MCS cannot be used for
selection during data acquisition. In this case, the command is acknowledged with a
"?". The query command is also possible during recording.

Syntax:
Parameters:

Note:

Note:

Syntax:
Parameters:

Response:

PMX
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MCS p1,.., pxx (x)

p1,.., pxx 1,.., xx Channel selection
MCS 0 (x) selects all the existing channels
MCS (x) cancels selection of all channels

Channels 17, 18 and 19 are the internal time stamps. The time
stamp is a 6-byte counter with a rate of approx. 153640 Hz.
Time channels 17, 18 and 19 do not appear in commands
PCS?/SPS?. Times have no subchannel representations
(command SMS).

The binary ("measurement”) data has a length of 8 bytes, with
the two most significant bytes being zero.

Time data is always placed at the end of a measured value line.
There is an implicit connection between the measurement rate
group and the three time channels:

Channel 17: Measurement rate group 0

Channel 18: Measurement rate group 1

Channel 19: Measurement rate group 2

The response depends on the SRB command. Also take a look
at the STF and NTP commands. The multi-1/0 card PX878
cannot be selected here. It does not generate any measured
values.

Measuring Channel Select Query
Output channel selection for channels to be recorded
MCS?p1(x)

p1:0Output mode:
0 Existing channels, e.g. 1,2,3,4(,17,18,19)
1 Active channels

ql,.., q19 List of existing or active channels
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m Subchannel Measurement Select

Choose subchannel mask for recording
This command sets the subchannel selection mask for recording. The channels to set
(= PMX slots) should already have been selected with PCS.

Syntax: SMS p1,.., pxx (x)
Parameter: p1,.., pxx 1,.., subchannel selection
SMS 0 (x) selects all existing subchannels
Note: The response depends on the SRB command.
Subchannel Measurement Select Query
Query the subchannel mask for recording
Syntax: SMS?p1(x)
Parameters: p1:Output mode

0 Existing subchannels
1 Selected subchannels

Response: ql,.., gxx List of existing or active channels
m Subchannel Measurement Select
Choose measurement signal selection for channels to be
recorded

This command chooses the signals to be recorded of the channels selected with PCS/
SPS. Various signal combinations can be selected for the different channels. Above all,
it is possible to record more than one signal for each subchannel.

Syntax: MSS p1, p2, p3, p4 (x)
p2...p4 are optional.

If the call has no parameters, the selected subchannels are set to gross.

Parameters:
pl...p4 Signal to be recorded
214 Gross, dynamic
204 Min. value, virtual channel
205 Max. value, virtual channel
217 Max. - Min. (peak-to-peak), virtual channel
Note: This command can drastically increase the amount of data to

be calculated and transferred. Not everything is possible.

As the PMX has an internal multi-client software architecture
and catman@ is "only” one of those clients, the available sig-
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nals (apart from gross) must be generated at the upper level.
Otherwise these signals will not be available.

Note: The response depends on the SRB command.
easuring Signal Select Query
MSS', M ing Si | Sel Q
. Output measurement signal selection for channels to be

recorded

Syntax: MSS?(x)

Parameters: None

Response: list[i]: list[j]:...: list[ k]
list[x]

Example: 214,204:214,205:217....

m Measurement Rate Group
Measurement signal selection for channels to be recorded

This signal assigns the measurement rate group to a selected channel or subchannel
(PCS/SPS). Up to 3 synchronous measurement rate groups are supported. The
measured values of the different groups are stored in separate FIFO buffers, and must
be read out separately over the interface.

Syntax: MRG p1,p2,p3 (X)

Parameter: p1:0..2 Measurement rate group
p2: 0..2 Measurement rate group (optional)
p3: 0..2 Measurement rate group (optional)

Note: The response depends on the SRB command.
Measurement Rate Group Que
MRG? up Ty
Output measurement signal selection for channels to be
recorded
Syntax: MRG? (x)
Response: ql(y)

g1: Measurement rate group

Example: MrgOfSubSignal11: MrgOfSubSignal12: MrgOfSubSignal21:
MrgOfSubSignal22 ...

PMX
PMX COMMAND SET 361



Network Time Parameter
NTP

Sets the IP address on the NTP server in dot notation or its
name (as a string).

Syntax: NTP p1 (x)

Parameter: p1: IP address or name of the NTP server: e.g. 172.19.178.12
or "172.19.178.12" or "ntp.devel.hbm.com”
Network Time Parameter Que

NTP? v .

Sets the IP address on the NTP server in dot notation or its
name (as a string).

Syntax: NTP? (x)

Parameters: p1:is optional

p1 missing or O: Call NTP server
p1 =1; accuracy information as a character string

Response: for p1=10 (or p1 missing p1):

q1 (92,63..)(y)
g1 ..: NTP servers used as character strings, separated by ","

Note: This query responds to the NTP server(s) currently in use. This
may be one or more different servers than the one previously
defined with the NTP command. This case can occur when a
DHCP server defines another NTP server.

ICR Internal Channel Recordingrate
Internal channel sample rate

This command is used to set (only) one data rate per group. A second data rate in one
group is not supported.

Syntax: ICR pT, p2(x)

Parameters: pl:Data rate 1, see rate list below
p2: 0,1, 2 ; Measurement rate group

If parameter p2 is omitted, the command affects measurement rate group 0.

Status Value Comments

1Hz 6300
2 6301

5 6302
10 6303
20 6326
25 6304
50 6305
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Status Value Comments

75 6307
100 6308
150 6309
200 6310
300 6311
600 6313
1200 6315
2400 6317 standard
4800 | 6319
9600 | 6320
19200 | 6345
38400 | 6346
Note: The response depends on the SRB command.
Internal_ Channel Recordingrate Query
Output internal channel sample rate
Syntax: ICR? p1(x)
Parameter: p1: Measurement rate group 0, 1, 2
Response: q1 (y) sample rate
Note: If parameter p1 is omitted, the command affects measurement
rate group 0.
TSV Trgnsient Setup Va_lues N
This command defines and starts data acquisition.
Syntax: TSVp1 (x)
Parameter: p1: 0, 1,..N Number of value lines to be measured in a single
measurement:

1...N -> Max. FIFO size 15 MB per measurement rate group, 0 means infinite. ->
Standard FIFO size 5MB per measurement rate group

-1 means infinite in FIFO size of 1 line.

This allows the user to be get ONE line (RMB?1,...) with the latest measurement data,
without constantly starting a new measurement. Not yet fully tested as to whether the
values of the various subchannels can be recorded at exactly the same time.

Note: The response depends on the SRB command. Deletes "Over-
run” status bit, see TSV? query
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TSV? Transient Setup Values Query
= This command defines and starts data acquisition.

Syntax: TSV? p1(x)
Parameter: p1: Measurement rate group; 0, 1, 2
Response: q1,92,q3(y)

g1: Number of measurement lines in FIFO buffer that were not
sent.

q2: Trigger status of current measurement
2: Measurement active (waiting for end)
3: Measurement ended (default)

g3: Status bits

Bit O, (value = 1): FIFO buffer overrun, will be cleared by next TSV command
Bit 1, (value=2): not yet used

Bit 2, (value=4): not yet used

Bit 3, (value=8): not yet used

Bit 4, (value=16): not yet used

STP stop
End measurement output and data acquisition
Syntax: STP(x)
Parameters: None
Response: None
Note: The response depends on the SRB command.
m Output Measuring Pointer
Measured value buffer output pointer

This command is used to position the read pointer in system memory (FIFO memory in
which the measured values are recorded). The user must know what is to be done.
There is no error management!

Syntax: OMP p1, p2 (x)

Parameter: p1: -N,.N, offset for moving the read pointer: -(max- FIFO lines
-1)...max. FIFO lines -1 max. FIFO lines as from TSV command

P2:0,..,2 Measurement rate group 3 asynchronous FIFO

If the measurement rate group (p2) is not specified, measurement rate group 0 is
affected.

Note: The response depends on the SRB command.
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OMP? Output Measuring Pointer Query .
Query measured value buffer output pointer

Syntax: OMP? p1(x)
Parameter: p1: Measurement rate group 0,..,2
Response: ql,q2(y)

q1: Available (readable) lines, current read pointer to current
write pointer

g2: Data logging status

0 Data acquisition is not executed

1 Data acquisition is executed

If the measurement rate group is not specified, measurement rate group 0 is affected.

m Measuring Buffer Format
Output format
This command defines the RMB output format. The query command returns the format
currently set.
Syntax: MBFp1,p2(x)

Parameters: pl:
1257 4 bytes binary (float) INTEL (physical quantity), no other
formats are supported

In floating point formats, an error (overflow/calibration error) is
encoded by 2e20.

p2: Measurement rate group 0,..,2

If parameter p2 is omitted, the setting affects all measurement
rate groups.

Note: The response depends on the SRB command.
Measuring Buffer Format Query
Output the output format
Syntax: MBF? p1(x)
Parameter: p1: Measurement rate group 0,..,2
Response: ql(y)

g1: Output format

If parameter p1 is omitted, you are given the output format of measurement rate
group O.
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RMB? Read Measuring Buffer Query

This command is used to output the measured values recorded in system memory.

The character string "#0" (2 bytes) is placed before the measured values for output
(only in the first line); this can then be followed by as many values as are available, or
as have been requested. Each value is 4 bytes in size, and the value format is "Float".

If more measured values were requested than are currently available, the output rou-
tine remains on standby, until more measured values come in. CR LF is outputted once,
as the terminating character after the last line. The output format is defined with the
aid of the MBF command. As this is always followed by an output, even if less mea-
sured values than requested are present, you should always use the OMP? command
before using the RMB? command, to discover how many lines of measured values are
present.

Syntax: RMB? p1,p2,p3(x)

Parameter: p1: Number of lines of measured values to output

p2: Output mode

6400 from the start of the entire measurement memory (transmission of read pointer),
not supported

6406 from the current read pointer, not supported

6407 from the current read pointer; release of all previous, not supported

6408 read the latest values (read pointer is unchanged), not supported
6409 from the current read pointer; move read pointer forward by p1 lines

p3: Measurement rate group 0,..,2
If the measurement rate group is not specified, measurement rate group 0 is affected.

Read Current Measurement Value
Output measurement data.
Syntax: RMV? p1 (x)
Parameter: p1 signal
p1 Signal
214 Gross
204 Min
205 Max
217 Peak-to-peak
Effect: When possible, the RMV? command outputs the required sig-

nal of the channels selected with PCS and SPS. Not every
channel type supports every signal type. If a channel is
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selected that does not support the signal type conveyed in
parameter p1, 2.0e20 is displayed.

The min, max and peak-to-peak signals must be "defined/created” at the upper level
(see "MSS" command) if they are to be displayed!

Otherwise 2.0e20 is returned.
If p1 is omitted, gross values are returned.

Example: PCS3,4(x) 'Select channels 3 and 4
0(y)

SPS1(x) 'Select subchannel 1 (of channels 3 and 4)

0(y)

RMV?214(x) 'Retrieve measured values.
9.998,8.888(y)

Virtual subchannels (slot 9/channel 9) do not support the subsignals min, max and
peak-to-peak.

Digital values (slot 10) and analog output values (PX878) do not have any min/max/
peak-to-peak values themselves. Analog output values (PX878) are updated about
every 0.5 seconds (2 Hz). Therefore if this command is called more often, the same
value will be generated. If the signal source of the analog output has an invalid status,
2e20 is generated (regardless of the "invalid signal value” entered via the web GUI).
The voltage levels for PX878 correspond to the calculated levels. They are NOT
(re)measured at the outputs!

SFC Signal Filtering Characteristic
Cut-off frequency and filter characteristics

Defines the cut-off frequency and filter characteristics for all channels/subchannels
selected with PCS and SPS.

Syntax: SFCp1,p2(x)
Parameters:
p1 Filter characteristics as per table 1
p2 Cut-off frequency as per table 2
Filter characteristics Value Comments
No filter 140 Virtual slot 9 only
Butterworth 141 6th order filter
Bessel 142 6th order filter

Tab. 21.1 Filter characteristics
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The table below shows the available cut-off frequencies with Bessel or Butterworth
characteristics, dependent on the measurement card.

p1=141/142 Cut-off frequency (Hz)

914 0.1 X X X
917 0.2 X X X
921 0.5 X X X
927 1 X X X
931 2 X X X
935 X X X
941 10 X X X
945 20 X X X
949 50 X X X
955 100 X X X
958 200 X X X
962 500 X X X
969 1000 X X X
973 2000 X X X
976 3000 X - X
978 5000 - - X1
979 6000 - - XN
1150 1000002 X - X

Tab. 21.2 Filter frequencies

1) These cut-off frequencies are only available if the parameter "Channel update rate for sampling and
calculation” (browser user interface: Settings -> System -> Device -> System Options) is set to 38.4k.

2) This value indicates that the digital filter is working with "neutral” coefficients, and that only the
analog anti-aliasing filter is active. The physical cut-off frequency may depend on the card.

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and

PX878 multi-10 card do not support filters. Parameters p1, p2 (and p3) can be defined,

but this is ignored!

Note: The response depends on the SRB command.
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SEC? Signal Filtering Characteristic query
= Output cut-off frequency and filter characteristics

Syntax 1: SFC?(x)
Parameters: None
Response: q1,92(y)

ql Filter characteristics
g2 Cut-off frequency

e.g. 142,969:142, 969

Syntax 2: SFC??(x)

Parameters: None

Response: q1,92(y): Possible filter characteristics
e.g. 141,142:141,142

Syntax 3: SFC?142,2(x)

Response: ql,...qn(y): Available Bessel frequencies
e.g.
914,917,921,927,931,935,941,945,949,955,958,962,969,973,115
0:914,917...

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and
PX878 multi-10 card do not support filters. Query returns 140, 1150

CAP Calibration Point
Enter the characteristic points of the transducer (input)
Affects all the selected channels (PCS/SPS)
Syntax: CAPp1,p2,p3(x)
Parameter: p1: Number of points (1 or 2)

p2: Measurement signal (amplifier-dependent unit), if there is no input value present,
the current measured value is applied

p3: Display value

Effect: The input characteristic is defined by two points. The input
signal and the associated display value must be entered for
each point. This command also defines the scaling of the
PX878. That includes the physical values (p2, from the signal
source) and electrical values (p3, output in volts) of the voltage
output.

Virtual subchannels (channel 9) do not support calibration
points. It is possible to define parameters p1, p2 and p3, but
this is ignored!

Note: The response depends on the SRB command.
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CAP? Calibration Point Qut?ryl ' '
Output the characteristic points of the transducer (input)
Output the input characteristic points (transducer) of all the selected channels (PCS/
SPS).

Syntax: CAP?2<p1>(x)
Parameter: p1:Number of points (1 or 2)
Response: q1,42,93(y)

q1: Number of points (1 or 2)
g2: Measurement signal (amplifier-dependent unit)
q3: Value in the displayed units

Virtual subchannels (channel 9) do not support calibration points.

Response for p1=1: q2=0, q3=0.
Response for p1=2: q2=100, q3=100.

[\ Calibration

Calibrate the amplifier

Calibrate the amplifier, all selected channels (PCS/SPS). Activates the Cal option
implicitly. The ACL setting does NOT change! Only supported for PX455! Other
(measuring) cards generate "OK" (0).

Syntax: CAL(x)
Parameters: None
Note: In all CF bridge amplifiers, this command triggers a calibration.

Measured values "flicker” for several seconds.
The response depends on the SRB command.

CAL? Status of Calibration proce(.iure .
Output the status of the calibration procedure
The status of the calibration procedure, all selected channels (PCS/SPS).
Only supported for PX455! Other (measuring) cards generate "OK" (0).

Syntax: CAL?(x)

Parameters: None

Response: ql(y)
0 Autocalibration is not executed
1 Autocalibration is executed

e.g. two cards with 4 channels each: 0,0,0,0,:1,0,1,1
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ACL Ena.ble.l Disable A.utoc.al
Switching autocalibration on and off

Activate (default) or deactivate the automatic start of calibration of all the selected
channels (PCS/SPS). Calibration is then executed if the sensor is blocked, or the
measurement signal overflows for a few seconds. Only supported for PX455! Other
(measuring) cards generate "OK" (0).

Syntax: ACLp1(x)
Parameters:
pl Autocalibration
0 Off
1 On
Note: When switched on (activated), automatic calibration is

activated for bridges or bridge-like sensors (potentiometers/
LVDT). An ACL 0 command does not abort a running calibra-
tion sequence. It only suppresses any others from starting.

The response depends on the SRB command.

ACL? Enable / Disable Autogal Query
Output of autocalibration status
All selected channels (PCS/SPS). Only supported for PX455! Other (measuring) cards
generate "OK" (0).

Syntax: ACL?(x)
Response: ql(y):
ql Autocalibration
0 Deactivated
1 Activated

e.g. 0,0,0,0:1,1,1,1:0,0

m Amplifier Input Signal
Select the amplifier input signal
Select amplifier input signal. Supported for PX455 only. The command is ignored for
other (measuring) cards. They generate "OK" (0).
Syntax: AISp1(x)
Parameters:
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p1 Input signal Supported

40 Internal zero signal PX455

11 Internal calibration signal PX455

42 Measurement signal All measurement cards, virtual and

digital channels
43 Reference point, not supported ---
46 Measurement signal without ---
excitation point, not supported
Amplifier Input Signal Que
AIS? pIIST Tptll igna” ey

Output the amplifier input signal

Requirement of the amplifier input signal. Supported for PX455 only. Other
(measurement) cards generate 42.

Syntax: AIS?(x)

Parameters: None

Response: q1(y): Input signal
CPV Clear Peak Value

Clear peak-value memory

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and
PX878 multi-10 card do not support peak values.

Affects all the selected channels (PCS/SPS)
Clear peak-value memory

Syntax: CPVp1(x)
Parameters:
none Peak-value memory 1, Max
1 Peak-value memory 1, Max
2 Peak-value memory 2, Min
3 Peak-value memory 3, peak-to-peak
Note: When cleared, the peak-value memories (Min or Max) are set

to the current measured value. Peak-to-peak is set to 0,0.
Peak-to-peak has its own min/max memory!

The peak value signals must be parameterized on the upper
level beforehand. Otherwise, they are not available.

Virtual subchannels (channel 9) do not support peak values.
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Note: The response depends on the SRB command.

Hold Peak Value
Peak-value memory update status
Affects all selected channels (PCS / SPS). Deactivate/activate peak-value memory
storage.
Interrupt/activate peak-value memory update
Syntax: HPVp1,p2(x)
Parameter: p1: Peak-value memory 1 (Max), 2 (Min) or 3 (Peak-to-peak)
p2=1: Interrupt update
p2=0: Activate update (default)
Every time you switch on, the status is set to "Activate update”.

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and
PX878 multi-10 card do not support peak values.

Note: The response depends on the SRB command.
HPV? Hold Peak Value Query
Read out the peak-value memory update status of all selected
channels (PCS/SPS)
Syntax1: HPV?p1(x)
Parameter: p1: Peak-value memory 1 (Max), 2 (Min) or 3 (Peak-to-peak)
Response: q1,92(y):

q1: Requested peak-value memory
g2: 1: Update interrupted

0: Update activated: e.g. for Max (p1=1) 1,1:1,0::1,1

.- means that this subchannel (between the two ::) has no max, min or peak-to-peak
values

Syntax 2: HPV??(x)
(y): Available peak memory: e.g. 1,2,3:1,2::1:. means that this subchannel (between
the two :I) has no peak values

The command returns the status of the peak-value memory, which can be set by the
HPV command.

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and
PX878 multi-10 card do not support peak values.
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Sensor Adaption

Select transducer adaptation for all selected channels

(PCS/SPS)
Syntax: SAD p1,p2,p3(x)
Parameters:
p1 Bridge excitation voltage (or current),
see Tab. 21.3 and Tab. 21.6 for PX460
p2 Transducer type, see Tab. 21.4 and Tab. 21.7 for PX460
p3 Sensitivity (optional), see Tab. 21.5 (not usable for PX460)
Status Value Comments Command
No excitation 10 PX401
1V 11 Not supported
1.25V 12 Not supported
25V 13 PX455
5V 14 Not supported

Tab. 21.3 Bridge excitation voltage (p1)

Status Value Comments
Full bridge 350 PX455
Half bridge 351 PX455
Quarter bridge 352
SG full bridge 353
SG half bridge 354
SG quarter bridge 355
Inductive full bridge 356 PX455 (= FB 100 mV/V)
Inductive half bridge 357 PX455 (= HB 100 mV/V)
LOW level full bridge 358
LOW level half bridge 359
HIGH level full bridge 360
HIGH level half bridge 361
SG full bridge, 120 ohm 362
SG full bridge, 350 ohm 363
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Status Value Comments

SG full bridge, 700 ohm 364
SG half bridge, 120 ohm 365
SG half bridge, 350 ohm 366
SG half bridge, 700 ohm 367
LVDT 380 PX455 (= HB 1000 mV/V)
Potentiometer 385 PX455 (= HB 1000 mV/V)
75mVDC 425
10V DC 426 PX401
DC 20 mA 427 PX401
60V DC 433
DC4..20mA 435 PX401
Charge 0.1 nC 571
Charge 1 nC 572
Charge 10 nC 573
Charge 100 nC 574
Virtual sensor 575 PMX

Tab. 21.4 Transducer type (p2)

Status Value Comments

4 mV/V 778 PX455
100 mV/V 74 PX455
1000 mV/V 776 PX455

Tab. 21.5 Transducer sensitivity (p3)

SAD parameters for PX460

pl:
Value Input type

23 Direct (digital connection, differential or single-pole)

24 Indirect (only for frequency measurement)

Tab. 21.6 Input type for PX460
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p2:
Status Transducer type

520 Frequency (direct or inductive)
525 Pulse counter (direct only)
580 SSI (direct only)

527 PWM (direct only)

Tab. 21.7 Transducer types for PX460

Virtual subchannels (channel 9) use values p1=10, p2=575. This is ignored if other
values are set (response OK).

Note: The response depends on the SRB command.

SAD Parameters for PX878

P2:
Status Value Comments
+10V 290 PX878
-20..20 mA 291 not supported
4..20 mA 291 not supported

Tab. 21.8 Output type for PX878 (p2)

Virtual subchannels (slot 9/channel 9) and digital subchannels (slot 10/channel 10)
use values p1=10, p2=575. This is ignored if other values are set (response OK).

PX878 uses values p1=10, p2=290. The setting of other values is ignored and "?" is
generated as an error.

Note: The response depends on the SRB command.

Sensor Adaption Query
Output the set transducer adaptation for all selected channels
(PCS/SPS)

Syntax 1: SAD?(x)

Parameters: None

Response: q1,92(y)
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ql Excitation voltage (or current),
see SAD command tables Tab. 21.3 to Tab. 21.6
q2 Transducer type
see SAD command table Tab. 21.7
p3 Sensitivity (1 if not supported/needed),
see Tab. 21.4
e.g. PX401:10,426,-1:10,427,-1:....
Syntax 2: SAD??(x)
Parameters: None
Response: q1,..gn(y): Possible bridge excitation voltage or similar
according to table 1 to 4 (SAD command)
e.g. PX401:10,10,10:10,10,10:0
Syntax 3: SAD?,2(x)
Response: g1..gn(y): Possible transducer type as per Tab. 21.4

Parameters for counter

Only the 2nd and 4th subchannels can be configured (SPS2 / SPS4). The 1st and 3rd
subchannels are permanently assigned for frequency measurement with direct (digital)

input.

(SAD command)
e.g. PX401: 426,427,435: 426,427,435:...

Virtual subchannels (channel 9) return the values q1=10, q2=575.

Set Additional Function, only available for PX460

The Tst and 2nd subchannels use the same settings for glitch filter, digital input type,
and termination. The 3rd and 4th subchannels are linked in the same way.

Syntax: SAF p1,p2,p3,p4,p5,p6,p7,p8,p9,p10,p11(x)
p2..p11 are optional

Parameters:

p1 | Glitch filter | 0: Off / 0,082, Removes pulse widths < (p1) ps

1,10, 100: On
p2 | Digital input | O: Differential | Differential or single-pole digital input (negative
type 1: Single-pole | input set to "medium” voltage), default value is
0
p3 | Termination 0: None Electrical termination for operation with
differential input
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Termination Default value is 0
1: Termina-
tion resistors
active
p4 | Sensor type 525 Defines meaning and number of the following
is Counter parameters
p5 F1+F2 0: Off / Signal F1+F2 is evaluated
1 (F2=90deg),
2 (F2=dir): On
p6 | Resolution | 0:0ff/1:0n Evaluates only one or all edges
quadrupling
p7 Physical 0: Off /1 0n | Activates hardware (zero) input. When ON, the
zero index counter result is set to p10 at (each) zero index
input pulse.
p8 Factor 0: Off Activates automatic reset of the counter after
(deactivated) / p8 revolutions (p8 * p9 pulses)
1,2,3,4: On
p9 | Pulses per 0: Off / When On, the counter is set to zero after a
revolution | 1 16000:-0n | countresultof p9isreached. A physical zero
pulse (p7) can also reset the counter result.
These options are usually combined with each
other.
p10 Offset in 0...16000 Reset value of the counter, normally not greater
pulses than p9
p11 Reverse 0: Default Reverses the counting direction
direction 1: Reversed
p12 | Interpolation 0: OFF Works similarly to a filter. Useful for signals with
1: ON slow pulses.

Note:

Explanations:

Glitch filter, p1

This command automatically resets the current counter value
to zero (NOT p10!Y).

Only p1 is needed to reset the counter without changing the
current settings (parameterization was done before).

Input signals with pulse widths < x ps are not evaluated. Default value is 1 (1 ps).
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F2 evaluation, p5

Activates detection and evaluation of the direction of rotation using the second
hardware input. Default value is 0 (Off).

Resolution quadrupling, p6

All adjacent edges of F1 and F2 are evaluated. If F2 is not connected or F2 evaluation is
off (p6=), the resolution is doubled. Default value is (Off).

Zero index input, p7

Hardware input for the zero index signal. Relevant for incremental transducers. In
count mode, an active zero index signal (electrical HIGH level) sets the counter value to
p10. Default value is 0.

Factor, p8

Factor for automatic reset of counter value to p10 after p8*p9 pulses (p8 revolutions).
Default value is 0.

Pulses per revolution, p9

Used for rotary encoders. Pulse count for a single revolution. If resolution quadrupling
is enabled, this value must be multiplied by 2 or 4. Default value is 0.

The "physical zero index" provides the zero position. The "Pulses per revolution” set-
ting knows the maximum value for the transition.

Zero->maximum. The "pulses per revolution” in combination with the "physical zero
index" can also compensate for a difference of a quarter pulse width between these
two competing possibilities for resetting the counter value.

Angle offset in pulses, p10
Value the counter receives when zero index is active. Default value is 0.

Reversal of counting direction, p11
With this parameter it is possible to change the counting direction. Default value is 0.

Inversion of interpolation, p12

Works similarly to a filter. Useful for signals with slow pulses for smoothing the
measured value.
Default value is 0.
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Configuration examples

Physical Factor, Pulses per

zero index p8 revolution,

Linear

0 Count up (and down if
configuration 1 p5<>0), no reset to zero or
p10
Linear 0 Count up (and down if
configuration 2 p5<>0), reset to zero or p10
if physical zero index is
active
Rotation 1...16000 Count up (and down if
configuration 1 p5<>0), no reset to zero or
p10, no wrap-around
Rotation 1...16000 / Reset counter every p8
configuration 2 Y revolutions, no use of
"physical zero index", but
automatic wrap-around
after p8 revolutions
Rotation 1...16000 / Reset counter every p8
configuration 3 P8 * revolutions, use of "physical
zero index" and "pulses per
revolution” (p9); counter
reset is synchronized with
F1/F2 pulses
Rotation 1...16000, but| Hard reset with "physical
configuration 4 value is zero index" to offset,
ignored "pulses per revolution” (p9)

is NOT used, no error
detection; better to use
rotation configuration 3

*Subject to modifications.
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Parameters for SSI transducers

Syntax: SAF p1 ;p2;p3;p4lp51p61p7(x)
p2..p7 are optional

Parameters:
p1 | Glitch filter | 0:0ff/ 0,082, Removes pulse widths < (p1) ys
1,10, 100: On
p2 | Digital input | O: Differential Differential or single-pole digital input
type 1: Single-pole (negative input set to
"medium” voltage), default value is 0
p3 | Termination 0: No Electrical termination for operation with
termination differential input, default value is 0
1: Termination
resistors active
p4 | Sensor type 580 Defines meaning and number of the following
is parameters
SSI
p5 Coding 0,1 0: Gray code (default), 1: Binary
p6 | Bitlength 6...32 Bit length of the transducer (resolution),
normally 12,13,24,25 (default)
p7 Baud rate 1.5 Baud rate for transducer clock generator:
1:10 kBit, 2:100 kBit (default), 3:200 kBit,
4:500 kBit, 5:1000 kBit
SAF? Set Additional Function Query, only available for PX460
Syntax: SAF? (x)
Response: 91,92,93,944,45,46,97,48,99,q10,q11(y)
g4..q11 are dependent on the currently activated sensor
ql Glitch filter 0: Off / 0,082, 1, All sensor types
10, 100: On
q2 Digital input type 0: Differential All sensor types
1: Single-pole
q3 Termination 0: No termination All sensor types
1: Termination resistors
active
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q4 Sensor type 520 Frequency (direct or
inductive)
525 Pulse counter
580 SSI
527 PWM
q5 F1+F2 or coding 525 Pulse counter or
580 SSI
g6 | Resolution quadrupling 525 Pulse counter or
or bit length 580 SSI
q7 Physical zero index 525 Pulse counter or
input or baud rate 580 SSI
q8 Factor 525 Pulse counter
q9 Pulses per revolution 525 Pulse counter
qlo0 Offset in pulses 525 Pulse counter
qll Reverse direction 525 Pulse counter
q12 Use interpolation 525 Pulse counter

SCL Shunt Calibration Output (PX460 only)

Only the shunt output of the 2nd and the 4th subchannel can be configured (SPS2 /
SPS4, PX460 has only 2 shunt outputs).

Set shunt output to On/Off

Syntax: SCL p1(x)
Parameters:

p1 Set shunt output

0 Off

On

SCL? Shunt Calibration Output Query (PX460 only)
Syntax: SCL?(x)
Parameters: None
Response: q1(y): Currently set status of the shunt output
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TDD Transmit Device Data

Activate different amplifier settings (parameter sets)

Syntax: TDD p1,p2(x)
p2 is optional
Parameters:
pl Parameter set
-2 Saves all current parameters and parameter sets of the device, and

defines the currently active parameter set as the boot parameter
set. This command can take a long time (e.g. 10..60 s).

-1 Loads factory setting into currently active parameter set and
activates it. p2 is not used. Command returns immediately.

If a parameter set is set to the factory setting (p1 = 1), this also

resets all assigned sub-parameter sets to their factory settings.

Note that these sub-parameter sets could also be used in other
parameter sets!!

0,1,2,. Loads parameter set p1 and activates it. If an error occurs when
changing the parameter set, "OK" could still be outputted as the
response. With "TDD?" the parameter set currently in use can be

checked.
p2 Response behavior / Timeout
Not present or 0 Does not wait, no timeout detection, command responds
immediately.
>0.1,... Timeout in seconds. Waits until switching or saving of the

parameter set is completed (p1= 2) or a timeout has occurred. If
the parameter set is set to default values (factory setting, p1 = 1),
the timeout option p2 is not available!

Note: The parameter set system of the PMX consists of
sub-parameter sets which are linked to a main parameter set
that can be activated here (p1 >= 0).

TDD? Transmit Device Data Query

Query where the amplifier setup comes from

Syntax: TDD? p1(x)
p1is optional

Parameters:
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pl1 Command

Not present or Gets active parameter set
0
1 Gets status bit SYSTEM_NOT_READY , -> if preset parameter switch

is in progress.
Response: q1(y): in case of p1

pl Query parameter

Not present or Currently active parameter set
0
1 0: System ready, parameter switch completed; 1: System still running

CDT Calibration Dead Load Target

Zero offset target value

Enter the target value for the zero point offset of the input characteristic (for command
CDV) for all selected channels (PCS/SPS).

Syntax: CDTp1(x)

Parameters: p1:The target value should be set to the current measured
value

Effect: The value in displayed units to which the amplifier should be
set by the CDV command (no parameters). The factory setting
is 0.

Note: The response depends on the SRB command.

CDT? Calibration Dead Load Target Query
: Output the zero point offset target value

Output the target value for the zero point offset of the input characteristic (for
command CDV) for all selected channels (PCS/SPS).

Syntax: CDT?(x)
Parameters: None
Response: q1(y):Target value to which the current measured value is set

e.g. 0.01,0,0.5,0.502
Virtual subchannels (channel 9) do not support "dead load targets”. q1=0.

CcDV Calibrat.ion Dead Load Value
Zero point offset

Enter zero point offset of the input characteristics (transducer) for all the selected
channels (PCS/SPS).
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Syntax: CDVp1 (x)

Parameters: p1:Zero point value (offset) in displayed units

No parameters: The current measured value is set to the target value entered
with the CDT command: (default: 0,0)

So the current measured value is needed. If the status of one
of the selected subchannels is not valid, a ? is returned!

Effect: Additional zero point value (offset) which offsets the entire
characteristic curve.

Explanation: The displayed measured value = gross (real measured value without

offset) — p1

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and

PX878 multi-10 card do not support dead load values. The command is ignored with
the response OK.

Note: The response depends on the SRB command.
CDhV? Calibration Dead Load Value Query
. Output the zero point offset

Output the zero point offset of the input characteristics for all the selected channels
(PCS/SPS).

Syntax: CDV?(x)
Parameters: None
Response: q1(y): Current zero point value in displayed units

e. g.0.01,0,10.5,10.502

Virtual subchannels (slot 9/channel 9), digital subchannels (slot 10/channel 10) and
PX878 multi-10 card do not support dead load values. q1=0..

ATB Application To Bus
Application to bus

Writes a 64-bit integer value that can be read by the fieldbus master.
Syntax: ATBp1 (x)
Parameter: p1: 64-bit integer value

The format of p1 can be a decimal value, e.g. 87612398745, or a hexadecimal value,
e.g. "0xaal2bb34cc56dd78", which must be entered as a string with the prefix "0x".

Note: The response depends on the SRB command.
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Application To Bus Que!
ATB? pplicat aery
Application to bus query
Outputs the current 64-bit integer value as a hexadecimal number previously written
with the ATB command.

Syntax: ATB?(x)

Parameters: None

Response: q1(y): The current value written with the ATB command as a
hexadecimal number
e. g. Oxab12

BTA? Bus To Application Query
. Bus to application query

Reads a 64-bit integer value that can be written by the fieldbus master.

Syntax: BTA?(x)

Parameters: None

Response: q1(y): The current value written by the fieldbus master as a
hexadecimal number
e. g. Oxab12

STF Set Time Format

Set time format
Defines the content and format of the time channels (MCS 17,18,19)
Syntax: STFp1 (x)

Parameters: p1 = O:Factory setting, ticks (incrementing counter) as a 64-bit
integer value

p1 = 1: System time as two 32-bit integer values, nanoseconds (the first 4 bytes) and
seconds (the second 4 bytes)

p1 = 2:System time as two 32-bit integer values, microseconds and seconds

p1 = 3:System time as two 32-bit integer values, 232 seconds and seconds

The sum of the seconds and their fractions is equal to the time that has elapsed since
01.01.1970.

The system time can be derived from the NTP time. The accuracy is not 100%
predictable.

Note: The response depends on the SRB command.
STF? Set Time Format Query
. Query set time format

Reads the time format currently in use
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Syntax: STF?(x)

Parameters: None
Response: q1(y): Current setting for the time format
BLK

Activates or deactivates the LED signal functions of the entire device, or the signal
function of the selected (sub-)channels (PCS / SPS)

Syntax: BLK p1,p2,p3(x)

Selection
p1 = 0: whole device
p1 =1: subchannel

Blink mode
see tables below for both selections of p1

P1 = 0: time of LED signaling in seconds (1...60)
p1 = 1:ignored, no timeout possible

Parameters: none
Response: q1(y): current setting of the timeformat
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TED

Syntax:

Parameters:

p1
0

p2

P3

Transducer electronic datasheet
TEDS data sheet
TED p1,p2,p3(x)

Effect

Reads in the TEDS data from the transducer to the ampli-
fier.

If the data is damaged, or if TEDS is not available, the
response is q1 ="?". In this case, no TEDS data is
transmitted to the amplifier (length = 0)

If more than one TEDS transducer identification is read out
(PCS/SPS), the error response is also outputted if only one
TEDS transducer identification has a read error.

TEDS data is arranged in 32-byte pages. The first byte is
the checksum, the subsequent 31 bytes are data bytes. The
data are read and checked until the first invalid page is
found, or all the pages have been read. Valid data pages are
stored in the amplifier. The checksum bytes are removed.

The command is executed synchronously. This means that
the response is outputted when the TEDS transducer
identification readout is concluded.

Virtual subchannels (channel 9) do not support TEDS trans-
ducer identification (not physically present). The readout is
ignored, and OK is returned.

Data
length

Data
(ASCII
hex
string)

Transmits and writes data to the transducer memory. p2 =
data length: Number of bytes.

p3: Data in ASClIHex format. e.g. "AB75e2...".

If p2 (data length) is equal to 0, and p3 is an empty string,
(but has to be outputted), the data written to the transducer
is taken from the amplifier memory. This is of course only
possible if it has previously been read out by "Ted 0" without
error.

Internally, only entire pages with 32 bytes are written to the
transducer (1 checksum byte + 31 data bytes). For example:
If the user wants to write 32 data bytes to the transducer,
two pages are written. The second page contains the check-
sum byte, a data byte from the user, and 30 filler bytes (zero
values). The checksum is calculated internally and added.

Virtual subchannels (channel 9) do not support TEDS
transducer identification (not physically present). The write
is ignored, and OK is returned.
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p1 p2 P3 Effect

100 - - Reads and interprets the TEDS data. If the data is damaged,
or settings for the amplifier are not possible, the response is
g1 ="0" but EST?1 returns the code 15023: "TEDS ERROR"
or the code 20031: "TEDS WARNING". TED?100 and
TED?101 provide you with more detailed information about
these errors and warnings.

In the case of competing templates, the settings of the last
template are accepted.
Not yet supported!

101 - - Clears any error bit set for the TEDS measured value. The
error bit might be set if a TED100 command finds a valid
TEDS content but the device configuration failed. This
might result in an invalid or only partially performed config-
uration, and so possibly produce invalid measured values.
Virtual subchannels (channel 9) and the PX878 do not sup-
port TEDS (not physically present). Command is ignored, OK
is outputted.

Y, Transducer electronic datasheet Query
Output TEDS

Syntax: TED? p1(x)
Parameters:

0 | Reads out the TEDS header (8 byte binary) on the TEDS transducer

q1: Binary with "#" and block length (16-bit binary). There is no CR/LF at
the end of the binary TEDS data.

If more than one subchannel is selected (PCS/SPS), the data is

separated by a";".

Virtual subchannels (channel 9) do not support TEDS transducer
identification (not physically present).

1 Reads the TEDS data from the amplifier memory.

q1: Binary with "#" and block length (16-bit binary). There is no CR/LF at
the end of the binary TEDS data.

The block length depends on the TEDS chip (one-wire). e.g. 512 bytes. If
more than one subchannel is selected (PCS/SPS), the data is separated

by a ";".
The minimum number of bytes should be 31 (1 checksum byte is
deducted from the 32-byte page).
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100 | Gets the warning/error status of the TEDS template handling (caused by
TED100).

Not like

gl ="0" 0K

g1 ="?": Error or no information available.

101 | Gets error bit of TEDS measured value.
ql ="0" 0K

q1 ="?": Error bit set

102 | Gets status of TEDS setting.

g1 ="0": Parameters defined in TEDS were changed later.
g1 ="1": All parameters defined in the TEDS are set in the amplifier;

not yet supported.
TED?100
Response: q1,92,93

g1:0: No error,
otherwise template ID with error

q2: Error bit position in template
q3: Error type:17000 Template and amplifier not compatible

17002 Value above limit

17003 Value below limit

17004 Value outside limits

TED?102

Response q1: Checks the status of the TEDS setting, does not read TEDS

transducer identification from the transducer
g1 = 0 Amplifier setting is not current
g1 =1 All parameters defined by TEDS are set in the amplifier

TID? Transducer Identification Query

Read chip identification

Syntax: TID?p1(x)
Parameters:

1 Reads the 8 ident bytes of the TEDS chip
Response:

PMX
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Response Meaning

? No TEDS chip available
e.g. Chip identification as hexadecimal string
"0A0000008A3D4C23"
Note: Virtual subchannels (channel 9) and the PX878 do not support
TEDS. The query generates an error for each selected
subchannel.

Select Response Behavior
Select the response behavior of the current interface

Syntax: SRB p1(x)
Parameters:
0 Switch response output off
1 Switch response output on
Effect: There are two types of command:

a.) Query commands (e.g. RMV?) are characterized by a
question mark, and generate output data regardless of the
response behavior selected for the interface. It is not possible
to prevent this data being outputted with this type of com-
mand.

b.) The setting commands (e.g. SRB) generate feedback data
(0 or ?). You can specify whether this data should be outputted
with this type of command by switching the option on or off.

Response:

Response Meaning

0 The command has been executed (if SRB 1(x) was executed previously)
? Error (if SRB 1(x) was executed previously)
none The command has been executed,
or
error if SRB 0(x) was executed previously
SRB? Select Response Behavior 9uery .
Output the response behavior of the current interface
Syntax: SRB?(x)
Parameters: None
Response: ql(y)
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ql Switch response output on/off
0 off
1 on

Syntax:
Parameters:

Error Status Query

Output the response behavior of the current interface
EST?p1(x)

p1: Ignored, optional

Outputs existing errors and warnings in the form of a list for each selected subchannel.
The individual errors/warnings of a subchannel are separated by a comma (a
subchannel can have more than one error/warning). The individual subchannels are
separated by a colon (%) for the error status values; see the table below.

Status Value Comments
No error 0
FACTORY CAL 15001 Factory calibration corrupted
ERR
CALIBRATION 15020 Calibration lines have not produced a valid setting
ERR or calibration in progress
TEDS Error 15023 Error interpret TEDS
Hardware 15030 Error in six wire circuit or value out of range
underflow
Hardware 15031 Error in six wire circuit or value out of range
overflow
TEDS warning 20031 Warning interpret TEDS

Syntax:
Parameters:
Response:
Example:

Identifier Settings Query

Read currently used time format

IDS?p1(x)

p1: Numeric value of the text access number
q1: ID character string in English for p1

IDS?15030(x)
"Hardware underflow"(y)

Supported text access numbers
15001, 15020, 15023, 15030, 15031, 20031
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Syntax:
Parameters:

LVL

Syntax:
Parameters:

Syntax 1:
Parameters:

Response:

Syntax 2:
Parameters:
Response:
Syntax 3:
Parameters:
Response:

LVS

PMX
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Limit Switch Status Query

Output limit value status
LSS?(x)

p1: LIV1 Status OFF or ON: 0 or 1; p2: LIV2 Status OFF or ON:
Oor1l

p32: LIV32 Status OFF or ON: 0 or 1

Limit Value Level

Enter level of limit value
LVL p1,p2(x)
p1: Numbers of the limit switches (1...32)

p2: Level of the limit value in displayed units (floating point);
response depends on the SRB command.

Limit Value Level Query

Output level of limit value

LVL?p1(x)

p1: Number of the limit switch (1...32)

q1,92(y)

g1: Number of the limit switch (1...32)

g2: Level of the value in displayed units (floating point)
LVL?2(x)

None

q1,q2(y): Available limit switches (range): 1, 32
LVL?,2(x)

None

q1,92(y): Possible input range for level of value (floating point)

Limit Value Switch

Parameterizes limit value switches.
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Input value is used as from the first signal defined with the
command PCS and SPS.

Syntax: LVS p1,p2,p3,p4,p5,p6,p7,p8(x)
Parameters: p1: Number of the limit switch (1...32)
p2: OPERATION (ON=1 or OFF=0)

P3 Direction

130 Above limit value

131 Below limit value

132 In band

133 Outside band

Syntax1:
Parameters:
Response:

394

p4: Level of the value in displayed units (lower value in band
mode) (floating point)

p5: Hysteresis (or width of the band in band mode) in displayed
units (floating point)

p6: Reset behavior (can be used for hysteresis management):
Binary mask for which an AND link is created with all digital
inputs. If the result is >0 (true), this limit switch is cleared.
Value range: 0,1,2,4,8,16,....32768. The reset behavior can be
inverted with p7. Default value is 0. The parameter is optional.

p7: 0 or 1. Inverts the reset behavior.

0: Reset behavior works as defined with p6.
1: Reset behavior is inverted.

Default value is 0. The parameter is optional.
p8:0orl.

0: Only if the measurement status is OK is the limit switch
evaluated; freezes the status of the limit switch if the
measurement status has one or more errors.

1: Measurement status is ignored.
Default value is 0. The parameter is optional.

Limit Value Switch Query

Output limit switch parameter assignment
LVS?p1(x)

p1: Number of the limit switch (1...32)
ql..q10(y)
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Syntax 2:
Parameters:
Response:

Syntax:

Parameters:

PMX
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g1: Number of the limit switch (1...32); q2: Activated status
(ON=1, OFF=0); g3: Input channel (slot)

g4: Input subchannel (signal)

g5: Operating direction (1(0ff),130,131,132,133; see LVS
command)

g6: Level of the value or lower value of the band in displayed
units (floating point); q7: Hysteresis or width of the band in
displayed units (floating point); p8: Reset behavior (binary
mask, see LVS command)

q9: Inverts the reset behavior (0, 1, see LVS command)

q10: Ignores the measurement status (0, 1, see LVS command)
LVS??(x)

None

q1,q2(y): Available limit switches (1..32)

Setup Output

Parameterizes digital outputs.

Measurement status is used as from the first signal defined
with

the PCS and SPS command.

SOP p1,p2,p3,p4,....p17(x); p4 ... p17 are optional. Default value
is 0.

p1: Number of the digital output (1...16)

p2: Activation for limit switches (ON=1, OFF=0). If activated,
the status of the 32 limit switches is used together with the

mask for the limit switches (p3) to define the status of a digital
output.

p3: Binary mask for limit switches for which an AND link is
created with all limit switches.

Bit 0 of this mask is used for limit switch 1, bit 1 for limit
switch 2, and so on. If the result is >0 (true), this digital output
is set.

Value range: 0,1,2,4,8,16,....32768,65536,....2*30,2*31. A mask
with more than one bit set is also possible. It could be used to
induce "window behavior” of a digital output.

p4: Activation for measurement status (ON=1, OFF=0). If
activated, the status value of a measurement status is used to
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define the status of a digital output. If this measurement status
has an error, the digital output is set to 1/ On. (PCS / SPS)

p5: Activation for fieldbus bits (ON=1, OFF=0). If activated, the
status value of a 32-bit word that can be written by a fieldbus
master is used together with the fieldbus bits mask (p6) to
define the status of a digital output.

p6: Binary mask for the fieldbus bitsfor which an AND link is
created with the 32 fieldbus bits. If the result is >0 (true), this
digital output is set. A mask with more than one bit set is also
possible. Value range: 0,1,2,3...(2*32-1)

p7: Activation for digital inputs (ON=1, OFF=0). If activated, the
status of the 16 limit digital inputs is used together with the
mask for the digital inputs (p8) to define the status of a digital
output.

p8: Binary mask for digital inputs for which an AND link is
created with the 16 digital inputs. If the result is >0 (true), this
digital output is set. A mask with more than one bit set is also
possible. Value range: 0,1,2,3...(2*16-1)

p9: Activation for parameter set number (ON=1, OFF=0). If
activated, the parameter set number is used together with the
parameter set number mask (p10) to define the status of a
digital output.

p10: Binary mask for the parameter set number for which an
AND link is created with the currently active parameter set
number. If the result is >0 (true), this digital output is set. A
mask with more than one bit set is also possible. Value range:
0,1,2,3..(2%32 1)

p11: Activation for bits of calculated channels (ON=1, OFF=0).
If activated, the status of the 32-bit word that can be defined
by one or more calculated channels is used together with the
calculated channels mask (p12) to define the status of a digital
output.

p12: Binary mask for the calculated channels for which an AND
link is created with the 32 bits of the calculated channels. If the
result is >0 (true), this digital output is set. A mask with more
than one bit set is also possible. Value range: 0,1,2,3...(232 1)

p13: Activation for CodeSys bits (ON=1, OFF=0). If activated,
the status of the 32-bit word that can be defined by the
CodeSys application is used together with the mask for the
CodeSys bits (p14) to define the status of a digital output. If
CodeSys is not available, the value is 0.

PMX
PMX COMMAND SET



Syntax1:
Parameters:
Response:
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p14: Binary mask for the CodeSys bits for which an AND link is
created with the 32 bits of the CodeSys application. If the
result is >0 (true), this digital output is set. A mask with more
than one bit set is also possible. Value range: 0,1,2,3...(2*32-1).

If CodeSys is not available, the value is 0.

p15: Activation for system status bits (ON=1, OFF=0). If
activated, the status of the 32 bits of the system status is used
together with the system status mask (p16) to define the
status of a digital output.

p16: Binary mask for the system status bits for which an AND

link is created with the 32 system status bits. If the result is >0
(true), this digital output is set. A mask with more than one bit
set is also possible. Value range: 0,1,2,3...(232-1)

p17: Inverts the digital output (0: as described before; 1:
Inverted).

Setup Output Query

Output parameter assignment of a specific digital output
SOP?p1(x)
p1: Number of the digital output (1...16)

ql..q19(y)
g1: Number of the digital output (1...16)

g2: Activation for limit switches (ON=1, OFF=0). If activated,
the status of the 32 limit switches is used together with the
mask for the limit switches (gq3) to define the status of a digital
output.

g3: Binary mask for limit switches for which an AND link is
created with all limit switches.

Bit 0 of this mask is used for limit switch 1, bit 1 for limit
switch 2, and so on. If the result is >0 (true), this digital output
is set. Value range: 0,1,2,4,8,16,....32768,65536,....2*30,2%31. A
mask with more than one bit set is also possible. It could be
used to induce "window behavior” of a digital output.

q4: Activation for measurement status (ON=1, OFF=0). If
activated, the status value of a measurement status is used to
define the status of a digital output. If this measurement status
has an error, the digital output is setto 1/ On.

g5: Input channel (slot)
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g6: Input subchannel (signal)

q7: Activation for fieldbus bits (ON=1, OFF=0). If activated, the
status value of a 32-bit word that can be written by a fieldbus
master is used together with the fieldbus bits mask (q8) to
define the status of a digital output.

g8: Binary mask for the fieldbus bitsfor which an AND link is
created with the 32 fieldbus bits. If the result is >0 (true), this
digital output is set. A mask with more than one bit set is also
possible. Value range: 0,1,2,3...(2*32-1)

q9: Activation for digital inputs (ON=1, OFF=0). If activated, the
status of the 16 limit digital inputs is used together with the
mask for the digital inputs (q10) to define the status of a digital
output.

q10: Binary mask for input channels for which an AND link is
created with the 16 input channels. If the result is >0 (true), this
digital output is set. A mask with more than one bit set is also
possible. Value range: 0,1,2,3...(2*16-1)

q11: Activation for parameter set number (ON=1, OFF=0). If
activated, the parameter set number is used together with the
parameter set number mask (q12) to define the status of a
digital output.

q12: Binary mask for the parameter set number for which an
AND link is created with the currently active parameter set
number. If the result is >0 (true), this digital output is set. A
mask with more than one bit set is also possible. Value range:
0,1,2,3..(2"32 1)

q13: Activation for bits of calculated channels (ON=1, OFF=0).
If activated, the status of the 32-bit word that can be defined
by one or more calculated channels is used together with the
calculated channels mask (q14) to define the status of a digital
output.

q14: Binary mask for the calculated channels for which an AND
link is created with the 32 bits of the calculated channels. If the
result is >0 (true), this digital output is set. A mask with more

than one bit set is also possible. Value range: 0,1,2,3...(2*32 1)

p15: Activation for CodeSys bits (ON=1, OFF=0). If activated,
the status of the 32-bit word that can be defined by the
CodeSys application is used together with the mask for the
CodeSys bits (p16) to define the status of a digital output. If
CodeSys is not available, the value is 0.

p16: Binary mask for the CodeSys bits for which an AND link is
created with the 32 bits of the CodeSys application. If the
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result is >0 (true), this digital output is set. A mask with more
than one bit set is also possible. Value range: 0,1,2,3...(2*32-1).

If CodeSys is not available, the value is 0.

p17: Activation for system status bits (ON=1, OFF=0). If
activated, the status of the 32 bits of the system status is used
together with the system status mask (p18) to define the
status of a digital output.

p18: Binary mask for the system status bits for which an AND

link is created with the 32 system status bits. If the result is >0
(true), this digital output is set. A mask with more than one bit
set is also possible. Value range: 0,1,2,3...(2*32-1)

q19: Inverts the digital output (0: as described before; 1:

Inverted).
Syntax 2: SOP??(x)
Parameters: None
Response: q1,q2(y): Available digital outputs (1..16)
Read Digital Input que.ry. '
Read and output the digital inputs
Syntax: RIP?(x)
Parameters: None
Effect: Reads the 16 possible digital inputs of the PMX device and

outputs the binary status of each input as an integer value
between 0 and 65535. The least significant 8 bits realize the 8
inputs of the first PX878. The most significant 8 bits realize the
8 inputs of the second PX878.

Bits 16 ... 31 are always virtual.

Example: RIP?(x)
1025(y)

Input 3 (bit 10 (8+2)) of the 2nd PX878 and input 1 (bit 0) of the 1st PX878 are set (the
input count starts at 1).

m Set Digital Outputs
Set the digital outputs
Syntax: ROP pT, p2(x)

Parameters: p1: Binary representation of all outputs, 0...65535
p2: Optional, binary representation of the selected outputs. If
no value is specified, all 16 outputs are set to the status
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defined by p1.
Value for p2: 0...65535, default value: 65535

Effect: Sets the 16 possible digital outputs of the PMX device. The
least significant 8 bits realize the 8 outputs of the first PX878.
The most significant 8 bits realize the 8 outputs of the second
PX878.
The outputs are available, even if there is no PX878 connected.
In this case, they are purely virtual. They can be set or reset,
but are not present electrically.
p2 defines the selected bits whose corresponding output is set
or cleared with p1. Outputs, the corresponding bits of which
are 0 in p2, are not affected.

Bits 16 ... 31 are always virtual.
Example: ROP2, 32770(x)
0(y)

Output 8 (bit 15) of the 2nd PX878 is cleared and output 2 (bit 1) of the 1st PX878 is
set (the output count starts at 1).
Only these two bits are selected with p2. All the other outputs are unchanged.

The outputs of the PMX device are defined by the settings stored in the (sub) parame-
ter sets that can also be enabled. This command changes the settings of the selected
outputs of the sub-parameter sets being used so that the output switches to the
desired status. If a parameter set is connected, an earlier ROP command is overwritten.

ROP? Read Digital Output Query
. Digital outputs

Syntax: ROP? (x)
Parameters: None
Effect: Reads the 16 possible digital outputs of the PMX device and

outputs the binary status of each input as an integer value
between 0 and 65535. The least significant 8 bits realize the

8 outputs of the first PX878. The most significant 8 bits realize
the 8 outputs of the second PX878.

The outputs are available, even if there is no PX878 connected.
In this case, they are purely virtual. They can be set or reset,
but are not present electrically.

Example: ROP?(x)
32770(y)
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Output 8 (bit 15) of the 2nd PX878 and output 2 (bit 1) of the 1st PX878 are set (the
output count starts at 1).

OSP? Output Signal Path Query (only PX878)

Analog outputs

Responds to the source channel and source subchannel of the analog output(s) of the
PX878 previously selected with PCS and SPS.

Syntax: OSP? (x)

Parameters: none

Effect: Source channel, source-sub channel . source-channel,
source-subchannel ... (y)

Example: OSP?(x)
14:9,1..(y)

m Output Signal Path (only PX878)
Analog outputs
Sets the source channel and source subchannel of the analog output(s) of the PX878

previously selected with PCS and SPS, and deactivates any active test mode that may
have been previously activated with SAO.

Syntax: OSP pT, p2 (x)
Parameters: p1: source-channel (slot)
p2: source-subchannel
Example: OSP 1,4 (x)
SAO? Set analog Output Query (only PX878)

Analog outputs

Responds to the voltage(s) of the test signal(s) of the analog output(s) of the PX878
previously selected with PCS and SPS. This does not mean that the test signal is active
and that the output voltage(s) is/are currently being passed to the output(s).

Syntax: SAO? (x)
Parameters: none
Response: voltage, voltage, ... (y)
Example: SA0?(x)
1.1,-4.2,.. ()

“ Important

This command is implemented in PMX firmware 2.00 and higher.
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m Set analog Output (only PX878)

Analog outputs
Sets the voltage of all selected analog outputs from one or more PX878 multi-1/0
cards to a given level (10 V ... +10 V). The command activates a test mode and discon-

nects the analog output from the path of its previously connected signal source. The
OSP command is used to deactivate the test mode.

Syntax: SAO p1 (x)

Parameters: p1: voltage

Example: SAO 1.25(x)

Note: This command causes a heavy load on the CPU. A setting of

10 values per second for a single analog output increases the
CPU load by about 15%.

“ Important

This command is implemented in PMX firmware 2.00 and higher.
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21.3 Examples

Simple case of a measured value configuration
Terminology:

Example of a PMX command list in a Telnet session under Microsoft Windows

PMX names Catman interface names

Occupied card slots Channels

Physical channels on a card Subchannels

Types of internal channels: Signals:

Original, Min, Max, PP Gross, Min, Max, Max-Min
Example:

Select a filter globally, and capture subchannels that have been divided into
measurement rate groups.

Please do not change the example in this document, because a sample code refers to
it!

pcs 0 (x) sps 0 (x) sfc 141,969 (x)

pcs 1 (x) sps 3,4 (x) mrg 0 (x)

pcs 2 (x) sps 1,2 (x) mrg 1 (x)

icr 6320,0 (x)

icr 6319,1 (x)

pcs 1 (x) sms 3,4 (x) sps 3,4 (x) mss 214 (x)
pcs 2 (x) sms 1,2 (x) sps 1,2 (x) mss 214 (x)
mces 1,2 (x)

tsv 10 (x)

omp? 0 (x) omp? 1 (x)

rmb? 10,6409,0 (x) rmb? 10,6409,1 (x)

x)

Command terminator: [CR][LF]
2

The question mark is itself part of query commands that output values other than a
confirmation.

This means:
Set a Butterworth filter with 1000 Hz global.

Select all cards | Select all their Select Butterworth filter characteristics with
subchannels cut-off frequency 1000 Hz
pcs 0 sps 0 Sfc 141,969
PMX
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Sort cards and their subchannels into measurement rate groups.

Select card 1

subchannels 3

Select its

Assign the selection to measurement rate group 0

subchannels 1

and 2

and 4
pcs 1 sps 3.4 mrg 0
Select card 2 Select its Assign the selection to measurement rate group 1

pcs 2

sps 1.2

mrg 1

Set sample rates for measurement rate groups.

Select 9600 Hz for measurement rate group 0

icr 6320, 0

Select 4800 Hz for measurement rate group 1

icr 6319, 1

Set recording mask (in this example the same subchannels are selected that were
assigned to the measurement rate groups above).

Select card 1 Set its subchannels | Select subchannels | Set "gross” signal
3 and 4 for 3,4 of the previously | (= dynamic actual
recording selected card 1 measured values)
for selected
subchannels
pcs 1 sms 3,4 sps 34 mss214
Select card 2 Set its subchannels | Select subchannels | Set "gross” signal
1 and 2 for 1,2 of the previously | (= dynamic actual
recording selected card 2 measured values)
for selected
subchannels
pcs 2 sms 1,2 sps 1.2 mss 214
Set cards 1,2 for recording
mcs 1,2
Record a set of values
PMX
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tsv

10

Check whether the line of values has arrived in the FIFO buffer

Get available lines for measurement rate
group 0

Get available lines for measurement rate
group 1

omp? 0

omp? 1

Response: 2 bytes header "#0", 80 bytes
values, 2 bytes response end sequence
CRLF.

Retrieve the values recorded in the FIFO buffer

Retrieve 10 value lines from measurement
rate group 0 and set the internal FIFO read
pointer to it (constant
ADJUST_READ_POINTER = 6409)

Retrieve 10 value lines from measurement
rate group 1 and set the internal FIFO read
pointer to it

rmb? 10, 6409, 0

rmb? 10, 6409, 1

Response: 2 bytes header "#0", 80 bytes
values, 2 bytes response end sequence
CRLF.

Response: 2 bytes header "#0", 80 bytes
values, 2 bytes response end sequence
CRLF.

These are 20 values, each consisting of 4
bytes in floating point format. (10 lines
(sets) with two subchannels, each with

an active signal).

Notes

« Spaces within or between commands are ignored, and are optional. The commas
between the parameters are very important.

» Channels and subchannels are counted 1, 2..., and 0 means "all", whereas

measurement rate groups are counted 0,

1, 2, as there is no "all" of them.

»  Some commands may be optional, as they only select the default setting. If the
default setting has not been changed before, they can be omitted: pcs 0 sps 0 mss

214

» The default setting of the recording mask (if not preset) is: all occupied channels
(except time channel), all their subchannels, and for all of them the "gross" signal.

« Aline value is also referred to as a page.

Itis a set of values defined by the

configuration of the measurement rate group. For the above example, this means
that the lines have the size of two floating point values for each measurement
group, as two subchannels (each with an active signal) have been assigned to one
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group. A floating point value consists of 4 bytes. So the measured values arrive as
multiples of 2 floating point values (size(line)=2) or 8 bytes.

« Inthe above example, the selections are made two times via pcs and sps. This can
be packaged:

pcs 1 (x) sps 3,4 (x) mrg 0 (x)

pcs 2 (x) sps 1,2 (x) mrg 1 (x)

icr 6320,0 (x)

icr 6319,1 (x)

pcs 1 (x) sms 3,4 (x) sps 3,4 (x) mss 214 (x)

pcs 2 (x) sms 1,2 (x) sps 1,2 (x) mss 214 (x)

This is identical to:

pcs 1 (x) sms 3,4 (x) sps 3,4 (x) mss 214 (x) mrg 0 (x)
pcs 2 (x) sms 1,2 (x) sps 1,2 (x) mss 214 (x) mrg 1 (x)
icr 6320,0 (x)

icr 6319,1 (x)
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22 OBJECT DICTIONARY

The object dictionary is a collection of PMX setup and status parameters. So as from
firmware version 3.02 PMX parameters can be changed via a PC or PLC program.

The PMX object dictionary is not the EtherCAT® dictionary of cyclic data objects.
The EtherCAT® objects are only visible for the EtherCAT® master.

22.1 Accessible data objects

The object dictionary contains all relevant parameters of the PMX plug-in cards
(except the fieldbus card) and the created calculation channels in the PMX. It also
includes objects for switching operator level.

All other available device parameters can be found in chapter 21, page 346, of the .NET
API or in the device description files of the fieldbuses (chapter 16, page 259).

The marked parameters in the screenshots give an impression of the accessible data
objects. Data objects that are transmitted periodically via the Ethernet interface or the
fieldbus anyway are not visible in the object dictionary.

Read only Read/write Write only
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22.1.1 Measurement channels

The object dictionary contains practically all the parameters from the Amplifiers dialog
box.

Vaoltage

-0.00.
SENSOR NS
SENSOR TYPE | il

prvsicaL unit | |
CHARACTERISTICS

—SENSOH Default SENS
SENSOR TYPE Qutput 10%

PHYSICAL UNIT
CHARACTERISTICS

0.000000 v
0.000000 N

0.000000

0.000000 v
1000000 v 1.000000 v
1.000000 1.000000 v
SPECIAL OUTPUT VALUES
0.000000 B

0.000000

CONTROL FUNCTIONS

DATA ACQUISITION

SOURCE

DATA ACOUISITION
Voltage

I Eessel

off
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DEVICE NAME: PMX (4.4)

DEVICE NAME: PMX (4.4)
PARAMETER SET: Default (000)

PARAMETER SET: Dafault (000)

TEDS STATUS

3B DE  F9000000E629F23

HBM
59

3

861166

TEDS ERRORS

E DEVICE NAME: PMX (4.4)
H B M PARAMETER SET: Default (000)

AMPLIFIER

Displacement

0.0 400n

h,

Differential

100k Baud

21Bit

Gray Code
N
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22.1.2 Calculated channels

DEVICE NAME: PMX (4.4)

0 ",
PARAMETER SET: Default (000) ADMINISTRATOR \ML @ * ? M

HBM

a CALCULATED CHANNELS

Default DAQ 4
Constant signal FReset point (mm) - °

1 Characteristic table F_max {73} 1 °

2 Characteristic table F_min T4 2 °

3 F.F_min. F_rmax Tringer (range) Tolerance test {Flag 01} °

4 s, i72) Trigger (pulse) Feset impuls [Flag 02} @

5 Flag 01.1.Flag 02 Courter Error counter {75.Flag 7%} 3 (-]

F, 0, None, Hona

peak {76, 77, Flag 22

INPUT(S) QUTPUT

Internal ID Peak Value Inp +

Input 1

Input 2

Hold by

22.2 Numbering plan

A data object is addressed by:

*  The index 0x4000 ... 0x41ff, which is normally shown in hexadecimal notation.
e The subindex 0 ... 255, which is normally shown in decimal notation.

For example, 0x4123.45 denotes the data object with the index 0x4123 and the
subindex 45.
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22.2.1 General objects

Index Name

0x4001.1 Apply By writing "1" to this object, the
previously changed parameters
are applied.
0x4002.1 Save all parameters To save all settings in non-

volatile memory. This parameter
calls the same function as the
Save icon

Fiy
| |
on the web user interface.

Note: The command returns
immediately, although the save
operation takes a few seconds.

22.2.2 Measurement channels

Index Data objects from... Subindex

0x4010 Slot 1 The subindexes are defined by

0x4011 Slot 1, signal 1 the

0xA01x Slot 1, signal x actually ir?stallt-ad module type.
They are listed in the generated

0x4020 Slot 2 files.

0x4021 Slot 2, signal 1

0x4030 Slot 3

0x4040 Slot 4
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22.2.3 Calculated channels
Index of the function block = 0x40A0 + calculation position

Index Data objects from... Subindex
0x40A1 The function block at calculation The subindexes depend on
position 1 the function block type. They
are listed in the generated
a BERECHNETE KANALE files.
|
— Konstantes Signal
(1 ) s Kennlinientabelle
Y s Kennlinientabelle
0x40A2 The function block at calculation
position 2
0x40D0 The function block at calculation
position 48

22.2.4 Constant signals

0x40E1 User defined constant signal #1 8: Output signal identifier
0x40E2 User defined constant signal #2 22: Name
30: Value

22.2.5 Passwords

The passwords in the PMX browser for the MAINTENANCE and ADMINISTRATOR user
levels can be temporarily disabled, such as via a PLC by service access. They are
disabled via the data object 0x4003 subindex 1 in the object dictionary with access via
fieldbus, command interface (Ethernet), Common API, or CODESYS.

Data format of 0x4003 (uint32):
Bit 17 = 1 (0xnnn2 nnnn) unlocks the ADMIN level.

Bit 16 = 1 (Oxnnn1 nnnn) unlocks the MAINTENANCE level. Bits 16 and 17 can also be
set simultaneously.

Bits 0 ... 15 (Oxnnnn TTTT) contain the timeout in minutes. Range 1 ... 1440 minutes.
Larger values are limited to 1440.
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Examples:

0x4003.1 = 0x0001 000A: MAINTENANCE level enabled for 10 minutes
0x4003.1 = 0x0002 05A0: ADMIN level enabled for 1440 minutes = 24 h
0x4003.1 = 0x0000 0000: OPERATOR level, GUI locked by passwords.

22.3 Datatypes
The object dictionary supports the following data types from IEC 61131.

BOOL 1 bit
USINT 8 bit unsigned
SINT 8 bit signed
UINT 16 bit unsigned
INT 16 bit signed
UDINT 32 bit unsigned
DINT 32 bit signed
ULINT 64 bit unsigned Not accessible via fieldbus
LINT 64 bit signed Not accessible via fieldbus
REAL 32 bit with floating point
LREAL 64 bit with floating point Not accessible via fieldbus
STRING Not accessible via fieldbus
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22.4 Access via Ethernet command interface

For general information about the command interface refer to the PMX operating
manual, chapter 21, page 346.

The oda (Object Dictionary Access) command is used to write or read individual data
objects via Ethernet port 55 000.

Query oda? Queries the value of the data object
index,subindex index: The index of the data object in decimal or
hexadecimal notation

subindex: The subindex of the data object in decimal
or hexadecimal notation

Res- index,subindex, Response from PMX
ponse value, index: The index of the query in decimal notation
error_code subindex: The subindex of the query in decimal
notation
subindex: The value of the data object
error_code:

0: No error, the returned value is valid

1: Access error (e.g. attempt to read a write-only
object)
2: Format error (e.g. data type is not supported)
4: Not found, the data object does not exist

Example:

oda? 0x4011,13
Read output voltage from object 0x4011.13, slot 1.1 (analog output PX878)

16401,13,0.125,0
(Successful, the voltage is 0.125 V)

oda? Ox4fff,1 (Read object 0x4fff.1)
20479,1,0,4 (Failed, the data object does not exist)
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Setting oda Set value
index,subindex, index: The index of the data object in decimal or
value hexadecimal notation
subindex: The subindex of the data object in decimal
or hexadecimal notation

value: Value to be set. The programmer is responsible
for ensuring that the value can be converted to the
data object type.

Res- index,subindex Response from PMX
ponse error_code index: The index of the query in decimal notation
subindex: The subindex of the query in decimal
notation
error_code:

0: No error, the parameter was updated
1: Access error (e.g. attempt to write a write-only
object)
2: Format error (e.g. wrong data type)
4: Not found, the data object does not exist

Example:

oda 0x4011,13,1.2
Set test signal of slot 1.1 (=output voltage) to 1.2 V)

16401,13,0
(successful)

oda 0x4011,14,1
(Activate test signal of slot 1.1)

16401,14,0
(successful)

oda 0x4011,19,"my channel” (set channel name of slot 1.1)

16401,19,0
(successful)

22.5 Access via fieldbus
For general information about fieldbus communication see chapter 16, page 259.

Note: Only data objects whose value can be expressed in 32 bits are transferred via the
fieldbus. They are BOOL, SINT, INT, DINT, USINT, UINT, UDINT and REAL.

LREAL values are transferred as REAL values, and lose a little accuracy in the process.

PMX
OBJECT DICTIONARY 415



Before sending a request over the fieldbus, the service must be activated with bit 1 in
the device control word.

Output data PLC=> PMX
Device data (cyclic)
PROFINET®/EtherCAT®

Function EtherCAT® PROFINET® Data
Index Slot.Subslot type
Device control word Bit1 (value 7000.1 0.2 uint32
0x02): Enable bytes 0..3
object dictionary
server

EtherNet/IP™

Function EtherCAT® PROFINET®
Index Slot.Subslot

Index Size in octets Type Day
0.3 4 UDINT PMX Control

22.5.1 Send a request

Read and write requests to the object dictionary are transmitted via the (previously
unused) "GUI signaling” data word. For bit assignment see section 16.5.1, page 266,
and section 16.9.3, page 280.

Output data PLC=> PMX
Device data (cyclic)
PROFINET®/EtherCAT®

Function EtherCAT® PROFINET® Data
Index Slot.Subslot type
GUI signaling Object dictionary 7000.3 0.2 uint64
command bytes 8..15
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EtherNet/IP™

Index Size in Type
octets
8..15 8 ULINT UiControl SystemData
(transmitted
always)

22.5.2 Bit assignment

Bit assignment for request and response

Bit Bit Bit Bit Bit Bit
63 .. 56 55..48 47..40 39..32 31..24 23..16

Control Subindex Index Value

and status

flags
DINT, UDINT, REAL
Not used, set to INT, UINT
zero!
Not used, set to zero! SINT,

USINT

BOOL (true if > 0)

The control/status flags

Bit Bit PLC sets
numberin number in control bits
64-bit octet PMX sets
word status bits
63 7 Control Read request. Set this bit to read a data
system object.
62 6 Control Write request. Set this bit to write to a data
system object.
61 5 Control Reread (not available with a write request)
system 0: PMX responds once
1: PMX continually updates the response
until the following request is sent
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Bit Bit PLC sets
number in numberin control bits

64-bit octet PMX sets
word status bits
60 4 Not in use
59 3 Not in use
58 2 Status Not found, the data object does not exist
57 1 Status Format error (e.g. wrong data type)
56 0 Status Access error (e.g. attempt to write a write-
only object)

Bit assignment of REAL values (32 bits with floating point)

Sign Exponent Fraction
Bit 31 Bits 30..23 Bits 22..0

22.5.3 Response from PMX

PMX responds in the (previously unused) "GUI status” data word. For bit assignment
see section 16.4, page 262, and section 16.9.3, page 280.

Input data PMX=> PLC
Device data (cyclic)
PROFINET®/ EtherCAT®

Function EtherCAT® PROFINET®
Index Slot.Subslot
GUI status Object 6000.3 0.2 uint64
dictionary bytes 8..15
response
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EtherNet/IP™

Function EtherCAT® PROFINET®
Index Slot.Subslot
Index Size in octets Type Day
8..15 8 ULINT UiStatus SystemData
(transmitted
always)

22.5.4 Response to a read request

PMX copies the index, the subindex, the control flags and the requested value into the
response.

The request has been successfully processed if bits 32..63 of the response match bits
32..63 of the request. Bits 0..31 contain the requested value.

Do not use the value if one of the error flags is set.

22.5.5 Response to a write request
PMX copies all data from the request to the response.

The request has been successfully processed if all 64 bits of the response match the
request.

22.5.6 Retry

To resend a failed request, at least one bit of the request must be changed.
Normally PMX waits for changes in the request.

Example:

To resend a read request, toggle the read control bit (bit 63).
1. Set the read control bit =0

2. Wait for read control bit = 0 in the response

3. Set the read control bit = 1

4. Check the response

22.6 Applying the new value
Most values must be explicitly applied after they have been changed.
Write "1" to 0x4001.01 to apply the changed values (command oda 0x4001,1,1).

It is a best practice to change all parameters first, and then set 0x4001.01 to apply all
values simultaneously. (Note: In contrast, any parameter change on the web interface
takes effect immediately.)
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These values do not have to be applied explicitly. They become effective immediately
after writing:

Index Subindex Name
0x40yz 10 set_zero
wherey =1..4 11 zero_value test_signal test_signal_enable
15
16
(function blocks) 33 reset_now
Peak
Hold digital

22.7 Generated header files
The PMX generates header files to assist your programming.

First, set up the calculated channels via the web user interface. Then have the PMX
generate a CSV, C, C# or ST (Structured Text) file.

SYSTEM DEYICE PARAMETER SET
A A 4

AMPLIFIER DEVICE SCAN DEVICE NAME
OVERVIEW R VIEW LOG SYSTEM TIME
FIELDBUS NETWORK
DIGITAL OUTPUTS FIRMWARE UPDATE
LIMIT SWITCHES CHANGE PASSWORD
SETTINGS ASSISTANT SYSTEM OPTIONS
DEVICE STORAGE
F
DEFINE POLICIES CREATE CSY FILE
REBOOT DEVICE CREATE C FILE

MONITORING

CREATE C# FILE

CREATE STRUCT TEXT
FILE

Note that two C files are created. The browser download window is displayed twice.

PMX
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The Structured Text (ST, SCL) file for PLC can only be imported into certain PLC con-
figuration tools. If this is not possible, copy and paste the content into your source
code.

The files contain a list of all data object, type and constant definitions.

u Important

Note that adding, moving or deleting calculated channels will change the object
dictionary. The files must be generated again.

22.7.1 Value ranges of the objects

Most data objects are just numbers. The allowed data range is specified in the list for
the object.

Example from the C header files
Object 0x4021.19 is the filter type of slot 2.1.
The string "FILTER_CHARACTERISTIC" defines the value range

{ ox4021, 19, 2, 1, odDINT, 1, ACCESS_RW, "[slot2.1] filter_type","FIL
TER_CHARACTERISTIC"}

The allowed values can be found in the .h file.

/* FILTER_CHARACTERISTIC */ enum FILTER_CHARACTERISTIC{ fltBessel = 0, fltBut-
terworth =11};

“ Important

Note that most data objects are NOT CHECKED for overrange or underrange by the
firmware. You are responsible for that

RANGE_AS_DATA_TYPE specifies an unrestricted range. The value can be virtually any
number of the data type, but is usually constrained by the context behind it.

{ 0x4021, 15, 2, 1, odREAL, 1, ACCESS_RW, "[slot2.1] test_sig
nal", "RANGE_AS_DATA_TYPE"}
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22.8 Tips on using the object dictionary

Best sequence for using calculated channel objects:

1. Set up the calculated channels via the web user interface.

2. Have the PMX create the files with definitions and data objects.
3. Edit the data objects using your PC-based or PLC program.

“ Important

When the calculation sequence of calculated channels is changed, the indexes of the
corresponding data objects also change.

When function blocks are created/deleted, the corresponding data objects are also
created/deleted.

Most data objects are NOT CHECKED for overrange or underrange by the firmware.
The user is responsible for entering permissible data.

The performance when accessing data objects over the fieldbus is normally 25 ... 35
ms per request.
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23 QUALITY & CALIBRATION CERTIFICATES

Documented quality:

HBM calibration certificates for the configured measurement cards and a declaration
of compliance with the order 2.1 according to DIN EN 10204 are stored as PDF docu-
ments in the PMX's device memory (public -> certificates) on shipping.

Download it from there using the PMX browser and the Device storage menu.

If the device is recalibrated at HBM, the new calibration certificates will again be stored
in the device memory. This ensures full and complete documentation.

A calibration certificate is not compiled for fieldbus cards. Correct operation is
documented by the certificate of compliance.

If the PDF documents have been deleted from the device memory, you can obtain a
replacement certificate from HBM Technical Support at: support@hbkworld.com.
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24 FIRMWARE UPDATE

24.1 Preparation

You can update one or more PMX devices at the same time. The devices must be
connected to the PC (HOST) in order to do so.

A firmware update takes about 15 minutes. The device is not ready for measurement
while the firmware is being updated.

Download the latest firmware file from HBM at https://www.hbm.com/de/2981/pmx-
modular-measuring-amplifier-system-for-the-iot/ .

To identify a specific device:

P> Select a device using the checkbox and click Flash.
All controllable LEDs (system LED, measurement card LED) on the selected PMX
flash by way of identification.

DEVICE OVERVIEW »* (?

PMX devices found in this netwark segment:

Device Name Serial number  |P Address Version Flash LEDs
PRX1 BeXV13031-D 192168100137 44
o PRXZ BXV13032-D 192168100132 44

» Click Connect
» Copy the firmware file, e.g. "PMX_01.107412M.tgz", to the local PC (HOST).
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24.2 Installing firmware
1. From the menu choose Settings -> System -> Device -> FIRMWARE UPDATE.

FIRMWARE UPDATE * 2

Current Firmware

Current firmware in
“PMX Firmware” 2.4(11366) 2013-11-08 the device

Please select from firmware files currently on device:

PMX Firmware 03.01(11080) 2016-10-14 °
PMX Firrriware 3.99(11276) 2018-12-04 ° |
& PMXFirmware 4.4(11368) 2019-11-08 °| Transferring
© [ firmwaretothe
Update ’ ‘ device

2. Transfer the new firmware to the device by clicking the plus sign (+) and specifying
the location. You can choose whether you only want to load the firmware into the
device, or also apply it immediately.

3. If the firmware is in the device, select the firmware you want by clicking on the
corresponding entry. A tick will indicate your selection.
4. Start the update by clicking the Update button.

The browser will reconnect to the device after the update.

“ Important

Two outcomes are possible if the power supply fails during the firmware update:
1. The PMX will restart with its factory settings after being switched on, or

2. The device loads and initializes the new firmware, and will be ready to run after
10 to 15 minutes.

H w

The device setup and parameter sets are retained after a firmware update. We
nevertheless recommend creating a backup on a PC before updating the firmware.
As of firmware version 2.0, CODESYS applications and CODESYS WebVisu are also
retained after updating to a higher firmware version.
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25 DIAGNOSIS & MAINTENANCE (HEALTH MONITORING)

Before actually starting to measure, you should check your system.

25.1 Error messages/operating state (LED display)

For the system to be ready for measurement, the LEDs on the basic device and plug-in
cards must indicate the states described in sections 8.2.3 to 8.2.5 and section 8.1,
starting on page 46.

If this is not the case, follow the instructions under "Remedy” in the tables below.

SYS LED
LED S ES Meaning Remedy
Qo On Voltage supply available -
Voltage supply off
Green off Check the voltage supply
O On Device is booting .
Yellow Flashing Factory settings not OK Send in the device
) Flashing Serious internal error Check the mounting of the
Red on Firmware update in plug-in card and replace if
progress necessary.
PMX
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PXO1EC, EtherCAT®

LED

LED

Status
Off

Meaning
No error

ERR
Error state

Red

Flashing

Configuration error: The
configuration on the PLC side
(master) must exactly match
the configuration of the PMX
(slave), e.g. card types in slots

1 to 4 and number of calculated
channels (see PMX browser,
Fieldbus menu).

Single flash

Synchronization error

Double flash

Application timeout error

On

PDI timeout error

PX01PN, PROFINET®

LED

SF
System error

LED

e
Red

Status
On

Meaning

No connection or no valid
license

Flashing

Configuration error: The

configuration on the PROFINET®
master side (PLC) must exactly
match the configuration of the
PMX, e.g. card types in slots 1 to

4 and number of calculated

channels (see PMX browser,

Fieldbus menu).

BF
Bus error

Red

On

No connection or no valid
license

Flashing

Incorrect configuration, not all
I0 devices are connected.
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EtherNet/IP™

LED LED Status Meaning
MS Duo LED red/green
I\:Iotde - off Not switched on: The device is not
status switched on.
® On Device ready for operation: The device
Green is in operation and running correctly.
Flashing Standby: The device has not been
configured.
o On Serious error: The device has detected
Red an irreparable serious error.

Flashing | Simple error: The device has detected
a reparable simple error.

The configuration on the PLC side
(master) must exactly match the
configuration of the PMX (slave); card
types in slots 1 to 4 and number of
calculated channels (see PMX
browser, Fieldbus) menu.

Note: A faulty or inconsistent
configuration, for example, is
classified as a simple error.

e Flashing Self-test: The device runs through its
Red/Green self-test.
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LED

NS
Network
status

LED
Duo LED red/green

Status

Meaning

Off

Not switched on, no IP address: The
device has no IP address (or is not
switched on).

Green

On

Connected: The device has at least
one existing connection to another
device (also to the message router).

Flashing

No connections: The device has no
existing connections to another
device, but has received an IP
address.

Red

On

Duplicate IP: The device has detected
that its IP address is already in use.

Flashing

Connection timeout: One or more of
the connections to this device has
timed out. This status is only
terminated when all timed-out
connections have been restored, or
when the device is reset.

[ )
Red/Green

Flashing

Self-test: The device runs through its
self-test.
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PX401, channel status

LED Status Meaning Remedy
o On No errors -
Green
O Flashing Firmware update in -
vellow progress
On Parameter not OK, Check: Sensor, sensor
() overloaded leads, TEDS module,
Red send in the card if
necessary
PX455, channel status
LED Status Meaning Remedy
o On No errors -
Green
On No transducer connected | Connecting transducers

o

Yellow

or wire break (calibration
in progress)

Red

transducer error,
overloaded

Flashing Firmware update in
progress
On Parameter not OK, Check: Sensor, sensor

leads, TEDS module,
send in the card if
necessary
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PX878, channel status

[ ) On Analog output -
Green configured
O Flashing Firmware update in -
Yellow progress
@ On Analog output Check the sensor
Red overloaded, signal signal, check the
invalid or no signal | settings for the analog
assigned output channel
Synchronization SYNC
IN socket LEDs:
IN Meaning Remedy

LRI

- E Slave -
Green Off
off off Master -
] . Check the cable connection to the
Off Yellow fror master/slave
PMX
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OUT socket LEDs:
ouT Meaning Remedy

LU

- |:| Power on -
Green Off
| Error
off Yellow | (always identical to the Check the cable connection to the
right-hand LED of the master/slave
IN socket)

25.2 Device status error messages

The device status is indicated directly on the PMX by the device LED (green=0K /
red=error) In the event of an error message, detailed information about the device
status can be retrieved via the web browser and double clicking on the system LED,
the PMX command set or the fieldbus.

SYSTEM STATUS DETAILS

SYNC master

Heartbeat
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432 DIAGNOSIS & MAINTENANCE (HEALTH MONITORING)



25.2.1 Error in factory settings

No production data (serial no., prod.date 0). The device has not been tested at the HBM
final inspection station. The system LED flashes yellow.
The device is nevertheless fully operational.

25.2.2 SYNC master

Status bit, no error. When set, the device is the sync master, i.e. no sync signal was
detected at the Sync-IN socket.

25.2.3 SYNC error

Faulty or missing sync telegrams. Indicates connection problems at Sync-In socket.

25.2.4 SYNC controller error

The device cannot follow the master as a slave. The controller is saturated. The time
stamps and the CF (carrier frequency amplifier) are not synchronous.

25.2.5 Heartbeat
System bit, no error. Flashing at approx. 1 Hz. If stopped there is a CPU error.

25.2.6 Sensor excitation voltage overloaded

The sensor supply was switched off due to overcurrent on at least one measurement
card.

25.2.7 Buffer overflow in command interface

Measured values have been lost in catman® or the command interface due to buffer
overflow.

25.2.8 System not ready

The device is damaged and is not delivering valid measured values.

Temporarily set when parameter set is switched (ok).

Statically set when the parameter set does not match the card configuration. Occurs
when cards have been removed/added/swapped, or when an incompatible parameter
set has been imported.

25.2.9 CPU overload during calculations

Calculation timeout in the calculated channels This can result in gaps in the
measurement data stream.

Temporarily harmless when switching parameter sets, editing calculated channels or
bridge inputs self-calibrating
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When set during normal operation: Reduce number of function blocks and/or reduce
global sample rate (38.4 kHz -> 19.2 kHz).

25.3 Resetting the PMX Administrator password
This procedure does not affect the Maintenance level password.

1. User

Send the PMX host name and MAC address to HBM's Technical Support Center (TSC)
at: support@hbkworld.com.

You can find the host name on the "Overview" screen in the "Network” dialog. You can
find the MAC address in the "Network” dialog and on the sticker on the bottom.

DEVICE NARE: PMX (4.4)

PARAMETER SET: Derault (000)

H B M Hast Hame

PrAX

MAC Addres s
00:09:E5:00:20:33
2. HBM Technical Support Center

HBM's Technical Support Center creates a file with a signature.

The signature is saved in a file named "pmxpasswordreset” and sent back to you.

3. User

Copy the "pmxpasswordreset” file to the root directory of a USB flash drive. Plug the
flash drive into the USB port on the PMX while the PMX is running normally.

The Administrator password is immediately removed and the file is deleted from the
USB flash drive.

If you want to keep a copy of the Reset file to be able to reset the password in the
future, save the file in a secure location. You can reuse the file as long as you do not
change the device's host name.

25.4 Resetting the PMX to factory settings

All device settings are reset in the Settings -> System -> Device -> Device storage ->
Restore factory settings menu.

This function is not accessible at user level 1 (Operator).
Loading the factory settings deletes the following settings:
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« All channel and amplifier settings (measurement channels and calculated channels,
e.g. min./max. values)

« All device settings (e.g. parameter sets).

The following are not deleted:
* The network settings
» The passwords for the different user levels (Operator, Maintenance, Administrator)

* CODESYS applications and CODESYS web visualizations (with updates as from
firmware 1.46)

25.5 Restoring lost PMX network settings and device names

If you cannot find the PMX in the network, you can use a USB flash drive to make the
network settings you require.

1. Create a text file called "pmx.conf” in the root directory of a USB flash drive.

Example 1:

This pmx.conf file sets the device name to "pmx_new_name”, and switches the PMX
to DHCP mode

<pmx type="set">

<hostname>pmx_new_name</hostname>

<network>

<dhcp>true</dhcp>

</network>

</pmx>

Example 2:

Sets the name to "pmx”", sets a fixed IP address:
<pmx type="set">
<hostname>pmx</hostname>

<network>
<ipaddress>192.168.1.2</ipaddress>
<broadcast>192.168.255.255</broadcast>
<netmask>255.255.0.0</netmask>
<gateway>192.168.169.254</gateway>
<dhcp>false</dhcp>

</network>
</pmx>

2. Insert the USB flash drive into the PMX while it is in operation.

The settings will change immediately, but will not be immediately apparent in the
other network devices. So it's best to restart the PMX by cutting the power.
The PMX can then be found under the new settings in the network.

Attention: The flash drive converts each PMX device as soon as you plug it in! So
once you have used it you should delete the file, rename it, or move it to a subfolder.
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Changing network settings

DEVICE NAME: PMX (4.4) 0
PARAMETER SET: Default {000) ADMINISTRATOR \iL @ *

BM

H
SYSTEM PARAMETERSET
A 4

OVERVIEW AMPLIFIER DEVICE SCAN DEVICE NAME
R YIEW LOG SYSTEM TIME
FIELDBUS L \— @
DIGITAL OUTPUTS FIRMWARE UPDATE
LIMIT SWITCHES CHANGE PASSWORD
SETTINGS
ASSISTANT SYSTEM OPTIONS

DEVICE STORAGE

A
DEFINE POLICIES
REBOOT DEVICE

MONITORING

OBJECT DICTIONARY
A

F
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Network settings

NETWORK SETTINGS (¢ (?

Hast Name
PRX

MAC Address
00:09:E5:00:20:33

ae
IP Address
192.168.100.132

Subnet Mask
255.255.255.0

Gateway
192 168.100.40

DNS
192.168.100.2

0K Cancel

25.6 Saving and restoring PMX device settings and CODESYS applications

If you want to transfer all device settings, parameter sets, network settings and also
CODESYS applications from one PMX to another, you can use a USB flash drive.
Passwords cannot be transferred in this way, and must be modified manually via the
PMX browser (see also section 10.3.2, page 134).

Make sure that the configuration of both devices is the same, as otherwise the settings
cannot be transferred and malfunctions may occur.

1. Create a text file in the root directory of a USB flash drive called: "pmx.conf".
Depending on the content of this file, inserting a USB flash drive into the device can
start a number of different actions, as described below:

Example 1:
Save all the PMX device settings with the network settings to the USB flash drive:
<pmx type="save"> path="defaults.pmx" />

PMX
DIAGNOSIS & MAINTENANCE (HEALTH MONITORING) 437




You can also create the parameter set file "defaults.pmx” by saving via the PMX
browser with Settings -> System -> Device -> Device storage -> Backup to PC.

Example 2:

Load all the PMX device settings without the network settings from the USB flash
drive:

<pmx type="load" path="defaults.pmx" />

Example 3:

Restore all the PMX device settings with the network settings from the USB flash
drive:

<pmx type="restore">path="defaults.pmx" codesys="codesys.tgz"/>

2. The "codesys" attribute is an optional entry. It is only possible to create a
"codesys.tgz" file with a WGX001 basic device with a CODESYS license. To do this,
one or more applications must first be loaded into the device with the CODESYS IDE
(development environment). Then you can save the "codesys.tgz" file under Set-
tings -> System -> Device -> CODESYS -> Backup to PC. Copy it to the USB flash
drive.

3. Insert the USB flash drive into the PMX while it is in operation. The settings will be
transferred immediately.

Once inserted, this memory stick performs the function in each device! Once you have
used it, you should therefore rename the file, delete it or move it to a different directory.

25.7 Replacing measurement and communication cards

Measurement and communication cards can be retrofitted or removed at a later date.
Note the possible combinations (see section 8.2.1, page 49).

After modification, and switching on the supply voltage, the PMX automatically detects
and initializes the hardware configuration.

“ Important

If measurement cards have been added, removed or mounted in other slots, the factory
settings are loaded. You must then re-enter all parameters, including for the existing
cards.

When communication cards (EtherCAT®, PROFINET® or EtherNet/IP™) are added,
removed or swapped, the parameter settings are retained. This requires an adaptation
to the new fieldbus using the control system’s configuration tool.

If a CODESYS application or a CODESYS web visualization is running on the PMX, they
are also retained after swapping cards. Please note that signal mapping in CODESYS is
fixed, and if the measurement cards are moved the signal mapping must be checked
and corrected as necessary.

PMX
438 DIAGNOSIS & MAINTENANCE (HEALTH MONITORING)



When using the object dictionary, the object list also changes, and you must recreate
the header files and adapt the programming via fieldbus or PC control.

25.8 Logfile

To improve operational reliability, the PMX is equipped with an automatic log function.
User inputs at all three user levels as well as all PMX (error) messages are logged and
saved internally in the device.

The device and channel states are also logged and saved.

This enables easy, unambiguous analysis in the event of errors. User level 1 (Operator)
has no rights to delete the log file.

The file size can be set between 500 kB and 20 MB by user level 3 (Administrator). In
parallel with the log entry, you also have the option to transfer the messages via
network profile RCF5424 to a network server/PC, where they can be read with a
standard text editor.

The log file can be retrieved via the icon (see below) or the user menu (Settings ->
System -> View log).

25.8.1 System log entries for system status

SYSTEM STATUS DETAILS

Factary settings error
SYNC master

Heartbeat

* Sync master or slave:
No sync input. Switch to master mode.
Sync available. Switch to slave mode.
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* Sync signal error
Too many CRC errors at Sync input.
Temporary switch to master mode.

« Sync controller error
Coupling with incoming Sync signal not possible.

« Sensor supply overloaded:
System status for sensor supply output overload "activated”.
System status for sensor supply output overload "deactivated”.

» Buffer overflow in command interface:
System status for command interface buffer overflow "activated”.
System status for command interface buffer overflow "deactivated”.

* CPU overload on calculated channels
Runtime overrun on calculated channels.

n Information

The states for:
"Error in factory settings”
"Heartbeat”
"System not ready”

are not logged or saved.

25.8.2 System log entries for channel status/measurement status

« If the channel status changes from 0 to not 0, meaning at least 1 error is reset and
there was no error before, the message: "Measval-status changed. New status:
"invalid”. Slot:X, Signal:Y" is generated.

If there was already an error and a new one is added, no message is generated.

« If the measurement status contains no (more) error entries, i.e. changes to valid:
"Measval-status changed. New status: "valid". Slot:X, Signal:Y"
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26 WASTE DISPOSAL & ENVIRONMENTAL PROTECTION

All electrical and electronic products must be disposed of as hazardous waste. The
correct disposal of old equipment prevents ecological damage and health hazards.

[ On the module

Statutory waste disposal marking

The electrical and electronic devices that bear this symbol are subject to the
European waste electrical and electronic equipment directive 2002/96/EC.

The symbol indicates that the device must not be disposed of as household garbage.

In accordance with national and local environmental protection and material recovery
and recycling regulations, old modules that can no longer be used must be disposed of
separately and not with normal household garbage.

If you need more information about waste disposal, please contact your local
authorities or the dealer from whom you purchased the product.

As waste disposal regulations within the EU may differ from country to country, we ask
that you contact your supplier as necessary.

Packaging

The original packaging of HBM devices is made from recyclable material and can be
sent for recycling. For ecological reasons, empty packaging should not be returned to
us.

Environmental protection

The product will comply with general hazardous substances limits for at least 20 years,
and will be ecologically safe to use during this period, as well as recyclable. This is
documented by the following symbol.

@ On the module

Statutory marking of compliance with emission limits in electronic equipment supplied
to China

PMX
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27

FAQS

Does the PMX have any fuses that need changing?
No. The PMX has an internal current limiter to automatically regulate the power
consumption in the event of a fault.

Are there any moving parts that need to be maintained?
No. The PMX has no fans or the like, and is maintenance free.

Are the plugs protected to prevent connection errors?
Not when shipped. But you can use the supplied coding pins to code the plugs and
so protect them against connection errors.

What plug options are available?
The multipoint connectors are supplied as standard in the form of push-in termi-
nals. You can also order them as screw-in terminals.

What are the options for adjusting the measuring amplifiers?

3 options:

1. Enter sensor values (zero point/span) as numerical values

2. Calibrate sensor values

3. TEDS (Transducer Electronic Datasheet): Read sensor values from TEDS module
into PMX amplifier and adjust automatically.

What are the options for connecting the PMX to a web server?
1. A direct 1:1 connection via Ethernet.
2. An Ethernet connection via a network.

Do | have to install operating software?

No. The PMX has an internal web server for parameterization. All you need is a web
browser, such as Windows Internet Explorer (min. version 9), Firefox or Google
Chrome. Optionally, you can also use HBM's catman®Easy/AP software for
recording and data analysis.

What do | need to consider when connecting the PMX to a PC?

The Ethernet cable must be plugged in. Both nodes (PMX [factory setting DHCP]
and PC) must be set to DHCP. Connect by entering "PMX/" in your browser's
address bar.

Can problems occur if the RJ45 connectors for Ethernet, fieldbus and
synchronization are inadvertently swapped?

No. All connections are short-circuit proof. You can identify errors by the status
LEDs on the device or in the PMX web browser.

What do | need to consider when swapping plug-in cards?

The PMX's power must be off! When you switch on, all the cards are automatically
detected. The factory settings are loaded. All parameters must be re-entered,
including for the existing cards. This does not affect the swapping of
communication or fieldbus cards.

PMX
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How can | synchronize multiple PMXs?

By connecting the SYNC sockets using standard Ethernet cables. The first PMX is
automatically configured as the master, all the others are automatically slaves.

A maximum of 20 PMX devices can be interconnected.

How many measurement channels are available?

A PMX can be fitted with a fieldbus card and max. 4 measurement cards.

4 measurement channels are possible for each measurement card, i.e. a total of
16 measurement channels.

How many calculation channels are available?

There are always 32 calculation channels available in the basic device for each
PMX. This allows you to implement a wide variety of control tasks in the PMX, from
peak value calculations to PID controllers. The load on downstream systems and
PLCs is relieved.

How high are sample and processing rates in the PMX?

All channels, measurement and calculation channels, are sampled and processed at
19200 Hz, or 38400 Hz in the case of the PX460. This means that extremely fast
measurement data processing and automation is possible. For the measuring
bandwidths refer to the technical data of the individual measurement cards.

Are the measurement time stamps retained after a power failure?
No, the time stamps reset to zero after restarting.

How high is the resolution and accuracy of the PMX?

The measurement channels have 24-bit resolution. This allows even very small
signals in the partial-load range to be measured accurately and reliably. The
accuracy class is a maximum of 0.05%.

Can the channels of adjacent PMX devices be offset?
No. Only the measurement and calculation channels of the individual PMX can be
processed, not those of the other connected devices.

How many parameter sets/measurement programs are there in the PMX, and how
long are the switching times?

A maximum of 100 parameter sets can be used in the PMX. These are divided into
4 sub-parameter sets, which can be switched separately.

The switching time is between 0.1 and 2.5 seconds, depending on how many sub-
parameter sets are being switched.

Can the PMX also be used as a fieldbus master?

On Ethernet-based fieldbuses (EtherCAT®, PROFINET® and EtherNet/IP™) the PMX
can only be used as a slave.

When using the CANopen interface under CODESYS Soft-PLC, you can run the PMX
either as a CAN master or CAN slave.

What happens if the power supply fails while a parameter set is being saved?

The parameter set will be destroyed, and the PMX will restart with its factory set-
tings after being switched on. To avoid this, we recommend backing up the device
settings to a PC.
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*  What happens if the power supply fails during a firmware update?
Either the device restarts with its old firmware after switching on, or it loads and
initializes the new firmware, and is then ready for operation after 10 to 15 minutes.

*  What happens with a CODESYS application after a power failure?
If the CODESYS project was saved as a "boot project”, the application will
automatically start running again after the PMX is switched on.

e Can the source code of a CODESYS project be reloaded from the PMX?
No, because the compilation generates machine code, which is loaded into the PMX
This ensures the protection of know-how.
However, you can also transfer the original source code to the PMX when writing
the program. It can then be reloaded into the CODESYS development environment
subsequently.

»  What happens with a CODESYS application after a firmware update or when a
measurement card is changed in the PMX?
A CODESYS application or web visualization running on the PMX will also be
retained when a card is changed or after a firmware update (as of firmware 1.46).
Please note that signal mapping in CODESYS is fixed and if the measurement cards
are moved or the PMX computing channels are changed, the signal mapping must
be checked and corrected if necessary.

*  Where can | find the latest firmware and device description files?
You can download the current version of the firmware, including the PMX web
server, and the device description files from https://www.hbm.com/de/2981/pmx-
modular-measuring-amplifier-system-for-the-iot/.

* |s there an electrical design tool for PMX?
Yes. Ready-made ePLAN macros, which you can use without a license, are available
for PMX at https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-
for-the-iot/.

» Are there 3D (STEP) files for mechanical design (CAE) for PMX?
Yes. STEP files are available free of charge for PMX at https://www.hbm.com/
de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/.

e How do | get support if | have any questions?
For technical questions, the HBM TSC (Technical Support Center) is available at
support@hbkworld.com. If you have questions about technical project planning and
design, our colleagues from Application Engineering at application-engineer-
ing@hbkworld.com will be happy to answer your questions or come to your site.
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28 TECHNICAL SUPPORT

If you have any questions when working with the PMX data acquisition system, you
can contact HBM's Technical Support:

Email support
support@hbkworld.com

Telephone support

Telephone support is available on all working days from 9 am to 5 pm (CET):
+49 6151 803-0

Extended support can be obtained through a maintenance contract.

The following options are also available:

Download software updates from HBM
https://www.hbm.com/de/2981/pmx-modular-measuring-amplifier-system-for-the-iot/

HBM on the Internet
https://www.hbm.com/contact/worldwide/

Headquarters worldwide

Europe

Hottinger Briiel & Kjaer GmbH

Im Tiefen See 45, 64293 Darmstadt, Germany
Tel. +49 6151 803-0

E-mail: info@hbm.com

www@hbm.com

North and South America

HBM, Inc., 19 Bartlett Street, Marlborough, MA 01752, USA
Tel. +1-800-578-4260 / +1-508-624-4500,

Fax +1-508-485-7480

E-mail: info@usa.com

Asia

Hottinger Baldwin Measurement (Suzhou) Co., Ltd.

106 Heng Shan Road, Suzhou 215009, Jiangsu, PR China
Tel. (+86) 512 68247776, Fax (+86) 512 68259343

E-mail: hbmchina@hbm.com.cn
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29 GLOSSARY

APIPARFC

Automatic Private IP Addressing, APIPA is designed to enable
operation of a TCP/IP network without having to deal with IP
addressing and parameters.

Automatic IP addressing has been implemented in Microsoft
Windows since Windows 98. It does not correspond fully to the
IETF RFC however. Microsoft calls this process Automatic
Private IP Addressing or APIPA.

Bonjour

Bonjour is a technology that provides automatic detection of
network services in IP networks. It is an implementation of the
Zeroconf system from Apple.

catman

CAN bus

Cat-5-SFTP

CODESYS

Communication card

Crossover cable

Software package for data acquisition and processing: Mea-
surement, analysis and evaluation of large measurement data
sets, including mathematical and graphical functions (statistics,
signal analysis, digital filters).

The CAN (Controller Area Network) bus is a serial bus system,
and is one of the fieldbus systems.

Cat-5 screening. The S/FTP (Screened Foiled Twisted Pair)
design is similar to FTP, but has an additional full screen (copper
mesh screen) around the wire bundle.

CODESYS is a development environment for programmable logic
controllers (PLCs) according to the IEC61131-3 standard for
application development in industrial automation.

The PMX basic device (WGX001/ WGX002) can be optionally
equipped with a fieldbus communication card in slot 0. This
allows you to implement the connection to a fieldbus master
(PLC) via PROFINET®, EtherCAT® or EtherNet/IP™.

This form of automation allows deterministic data transfer,
meaning data is transferred at predefined time intervals.

Al crossover cable in computer network (LAN) technology is an
eight-core twisted-pair cable in which specific cores are
swapped over in one of the two RJ45 plugs. While an uncrossed
(straight-through) network cable connects a computer to
switches, a crossover cable can directly interconnect two
computers (or two switches). Most PCs toggle between direct
and crossed automatically.
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DHCP

The Dynamic Host Configuration Protocol (DHCP) enables the
assignment of network configurations to clients via a server.

EtherCAT®

EtherCAT® ("Ethernet for Controller and Automation
Technology") is real-time Ethernet initiated by the Beckhoff
corporation. The protocol, disclosed in IEC standard IEC 61158,
is suitable for both hard and soft real-time requirements in
automation technology.

The development of EtherCAT® focused on short cycle times
(<100 ps), low jitter for exact synchronization (<1 ps), and low
hardware cost.

Fieldbus

A fieldbus connects field devices in a plant, such as sensors and
actuators, for the purpose of communicating with a control
system. If several communication participants need to send their
messages via the same ling, it must be specified who (ID) says
what (measured value, command) when (initiative). There are
standardized protocols for this, such as CAN bus.

Greenline

GSDXML

GUI status

HBM shielding design that ensures that HBM products can
function safely without interference, and that no interference is
emitted into the environment and supply networks are not
overloaded.

The functionality of a PROFINET® 10 device is always described
in a GSD file. This file contains all relevant data essential for
engineering and for data exchange with the 10 device.

The XML based PROFINET® makes |0 devices writable.
Following the international standards, the description language
of the GSD file is GSDML (Generic Station Description Markup
Language). As the name indicates, this is an XML (eXtensible

Markup Language) file that is language-neutral.

Control word for transfer of data via the PMX web browser to a
connected PLC (this function is currently not activated).

Host

The host name (also termed site name) is the unique identifier of
a computer in a network. It is primarily used in electronic data
exchange (e.g. e-mail, Usenet, FTP) to provide communication
partners with a human-readable and comprehensible format.
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Industrial Ethernet

Input/output card

Ethernet-based fieldbus protocols (for example PROFINET).® are
referred to as Industrial Ethernet.

The PMX basic device (WGX001/WGX002) can be freely
configured in slots 1-4 with measurement cards for acquiring
measurement signals and output cards for outputting analog or
digital signals.

Measurement card

The PMX basic device (WGX001/ WGX002) can be freely
equipped with measurement cards for the acquisition of
measurement signals in slots 1-4.

NETBIOS

NetBIOS (Network Basic Input Output System) is a programming
interface for communication between two programs over a
network.

PLC

PROFINET®

PLC is the abbreviation for Programmable Logic Controller. The
PLC controls the functions of a machine and serves as an
interface to the PMX.

PROFINET® (Process Field Network)is the open Industrial
Ethernet standard from Profibus & Profinet International (Pl) for
automation. PROFINET® uses TCP/IP and IT standards, is real-
time Ethernet-capable, and enables the integration of fieldbus
systems.

PROFINET® is modular in design, so users can choose their own
functionality. This differs mainly in the type of data exchange, in
order to meet varying speed requirements.

PROFINET® IRT protocol

Push-in technology

448

Isochronous data exchange with PROFINET® is defined in the
Isochronous Real Time (IRT) concept. Data exchange cycles
usually lie within the range of a few hundred microseconds up to
a millisecond. The difference to real-time communication is
essentially the high degree of determinism, so that the start of a
bus cycle is maintained with high precision. The start of a bus
cycle can deviate by up to a maximum of 1 ps. IRT is required,
for example, in motion control applications (positioning
processes).

Easy wiring with no need for tools. This technology enables easy
and direct connection of rigid and flexible wires with end ferrules
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of 0.34 mmZ in size and more. A contact spring opens
automatically, providing the necessary contact force.

Rail clip

RFC2131

RJ45

Various items of electrical equipment (such as relays) can be
pushed laterally onto a support rail with a U-shaped profile or
pushed on from the front and locked in place. The support rail is
also referred to as a DIN rail.

The Dynamic Host Configuration Protocol (DHCP) enables the
assignment of network configurations to clients via a server.
The Dynamic Host Configuration Protocol was defined in RFC
2131, and was assigned UDP ports 67 and 68 by the Internet
Assigned Numbers Authority.

RJ plug connectors are the plug connectors standardized by the
US Federal Communications Commission (FCC) for
telecommunication cabling. The connectors and sockets are
available in various designs, shapes and with various numbers
of contacts. The designation follows a format for categorization:
The designation begins with the letter sequence RJ, followed by
two numbers specifying the actual plug type. In networking, any
fully wired eight-pin (8P8C) modular plug connector is often
called "RJ45".

SIMATIC Manager

The SIMATIC Manager administers all data belonging to an
automation project, irrespective of the target system (e.g.
SIMATIC S7).

TCP-IP

TEDS

PMX
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Transmission Control Protocol / Internet Protocol (TCP/IP) is a
family of network protocols, and is also referred to as the
Internet protocol family because of its great importance for the
Internet.

The computers in the network are identified by IP addresses. A
computer, or any device with an IP address, is referred to in TCP/
IP terminology as a host. Originally, TCP was developed as a
monolithic network protocol, but was subsequently split into the
IP and TCP protocols. The core group of this protocol family is
supplemented by the User Datagram Protocol (UDP) as an
additional transport protocol. There are also numerous auxiliary
and application protocols, such as DHCP and ARP.

TEDS stands for "Transducer Electronic Datasheet”, and
indicates the electronic data sheet of a transducer or sensor
which is stored in an electronic module and is inseparably linked
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Telnet

Time stamp

TwinCat

to the transducer.

It also records valuable metadata, such as calibration data,
which is key information in terms of measurement and testing
traceability. The electronic data sheet can be located in the
transducer housing, or in the inseparable cable or connector
plug.

Telnet (Telecommunication Network) is the name of a widely
used Internet network protocol. This long-established and well-
known client/server protocol is based on character-orientated
data exchange via a TCP connection. Programs that implement
the function of the end device are often also called Telnet. Telnet
comprises two services: Telnet Client and Telnet Server.

A time stamp is used to assign an unambiguous time to an
event.

The Beckhoff TwinCAT software system converts virtually any
compatible PC into a real-time controller with a multi-PLC
system, NC axis control, programming environment and operator
station. TwinCAT substitutes conventional PLC and NC/CNC
control systems as well as operating units.

VG connector

The DIN standard DIN 41612, referred to as the VG connector
standard, defines the design of plug connectors which are
primarily used for multi-pin electrical connection of circuit
boards in the low voltage sector. The connector pin number
ranges from 20 to 160 pins.

Web server

A web server is a server that transfers documents to clients,
such as web browsers. A web server refers either to a computer
with web server software or merely the web server software
itself. Web servers are used locally in company networks and
primarily as a WWW service on the Internet. Documents can
therefore be made available locally, within the company or
worldwide according to the required purpose. The main task of a
web server is the delivery of files, e.g. non-modifiable HTML or
image files, or dynamically generated files, e.g. pages with con-
tent that is generated individually according to the profile of a
logged in user.
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INDEX

A
AMT?, Amplifier Type Query, 348

B
Basic device, 22
Bonjour, 141

c

Calculation examples, 215
Calculations, 145

CAN connection, 50

CAN master, 327

CAN pin assignment, 289
Changing parameters, Configuring, 255
Cleaning, 12

CODESYS, 15, 292

CoE Object Dictionary, 275
Communication cards, 24

Configuring the PMX
Displacement transducers, 169
Force transducers, 167
Strain transducers, 168

Connecting
PX401, 79
PX455, 62
PX460, 85
PX878,117
T10,T12,T40,98
T20WN, 114
T20WN with VK20A, 116
T210,104
T21WN, 109

Connectionto a PC, 18

Control inputs, 120

PMX
INDEX

Current sources, 23

Current/voltage measuring amplifiers, 23

D
Device data, 262
Device description file, 259

E

Equipment protection level, 32

Error messages, 426

EtherCAT communication card, 123
EtherCAT connection, 157

Ethernet connection, 135
EtherNet/IP™, 278, 428

EtherNet/IP™ communication card, 123
EtherNet/IP™ connection, 159

ESR, Read status register, 357

EUN, Engineering Unit, 351

EUN?, Engineering Unit Query, 351
MCS, Measuring Channel Select, 359

MCS?, Measuring Channel Select Query,
359

MRG, Measurement Rate Group, 361

MRG?, Measurement Rate Group Query,
361

MSS, Subchannel Measurement Select,
360

MSS?, Measuring Signal Select Query,
361

SMS, Subchannel Measurement Select,
360

SMS?, Subchannel Measurement Select
Query, 360

External data acquisition, 130
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F

Factory settings, 149, 254, 434
Feedback bridges, 68, 69, 70, 71,72, 73
Fieldbus update rate, adjust, 158
Firmware update, 342, 424

Frequency measurement card,
Measurement card (frequency), 19

G

Greenline, 32

1

IDN?, Identification Query, 348
Input/output cards, 23

Internal calculation channels, 18

L
Log file, 439

M

Maintenance, 12

Measured values (cyclic), 264
Measurement card, Replacing, 44
Measurement cards, 23
Measurement programs, Saving, 256

Mounting, 37

N
Network connection, 136

Network settings, 435, 437
via USB flash drive, 141

NTP, Network Time Parameter, 362

NTP?, Network Time Parameter Query,
362
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(0]
Object dictionary, 407

P

Parameter sets, 252
Administering, 254
Configuring, 253
Saving, 256

PC or network connection, 49
PCS, Programming Channel Select, 349

PCS?, Programming Channel Select
Query, 349

PLC, Subchannel Programming Select,
349

PMX input data, 262, 418

PMX internal synchronization, 127
PMX library, 297

PMX package, 340

PMX web server, 135, 148
PROFINET, 271, 427

PROFINET connection, 156
PROFINET-I0 communication card, 124
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