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1 Introduction

Dear User,

Thank you for purchasing a device from the series. With this device you have
acquired a high quality product with extensive options for data acquisition and pro-
cessing.

This manual is included in the delivery. Always keep the manual available for ref-
erence. To avoid any damage occurring to yourself or your equipment, carefully fol-
low the guidance and safety precautions given in this manual. If your equipment
has a problem that this manual does not address, please contact us.

This manual is intended for technicians and engineers or similarly qualified per-
sons wishing to use the device.

If you find errors in the product or in this documentation, or if you have any sug-
gestions for its improvement, we welcome your feedback.

Contact:

Delphin Technology AG
Lustheide 81

51427 Bergisch Gladbach - Germany

Telephone: +49(0)2204 97685-0
Fax: +49(0)2204 97685-85

info@delphin.de - www.delphin.de

Contact USA:

Delphin Technology Corp.
4860 Cox Road, Suite 2000
Glen Allen, VA 23660
Virginia, USA

Telephone: +1 804 217 8391
Fax: +1 804 747 6182

info@delphin.de - www.delphin.de

Message Manual Delphin Technology AG
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1.1 Safety advice

A WARNING!

Connecting terminals carry electrical potential from the
attached sensors/actuators.

Before coming into contact with the connections, ensure
the power is off. Check for any voltages at the connecting
terminals when the attached sensors have varying degrees
of electrical potential or when they have high electrical
potentials with earthing, for example, when measuring elec
trical current for a mains voltage phase.

Electrical potential differences between different channels
cannot be determined from the measurement data.

See also Potential differences.

Installing modules, memory card or battery

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

Electronic components are sensitive to ESD (Electro-Static Discharge). Therefore,
discharge any electrostatic energy before opening the device, for example to install
an I/O module or to replace the integrated memory card. We recommend wearing
an anti-static wrist band (static discharge wrist band) and to carry out the work on
a conductive surface.

Delphin Technology AG ProfiMessage Manual
10 Dezember 2015
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ESD damage can have a number of effects, from deviation in individual spe-
cifications to total device failure.

1.2 System requirements

To ensure trouble-free operation of the Delphin products, ensure that the hard-
ware requirements listed below are met.

« Operating system
Microsoft Windows Vista, Windows 7, Windows 8, Windows Server 2008 R2
in 32-bit or 64-bit versions and Windows 10, each in either English or Ger-
man editions.
We recommend using a 64-bit version.

« Main memory
At least 2 GB;
Recommended: 3 GB for 32-bit systems, 8 GB for 64 bit systems

« Screen
Resolution at least 1024 x768 pixels, 96 DPI fixed font size (100%)

. CPU
At least one PC with 2 GHz class dual core processor
Recommended: System with quad core processor from 3 GHz

« Hard disk
For ProfiSignal-Go at least 150 MB free hard disk space
For ProfiSignal-Viewer at least 150 MB free hard disk space
For ProfiSignal-Klicks at least 1000 MB free hard disk space
For other ProfiSignal versions, at least 500 MB free hard disk space

1.3 Symbols used

To make reading this help easier for you, we use the following symbols:
To make reading this manual easier for you, we use the following symbols:

WARNING!

This symbol warns of a potential hazard which - if the
safety requirements are not followed - may be fatal or
cause serious physical injury.

Indicates important inform-
ation.

ProfiMessage Manual Delphin Technology AG
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Info

Refers to a special option or explains an interesting fea-
ture.

We use italics to emphasise individual terms in the text. We also highlight key-
board inputs to be made by you. We have highlighted the menus used in the pro-
gram in grey, the arrows indicate the corresponding submenus, to be called:
Connect - Add Delphin device. Titles of dialogue boxes, all buttons, and check-
boxes, and input field names, and so on, are all so highlighted in grey and addi-
tionally identified using italics: Display status. User inputs are in most cases
illustrated with examples and highlighted in yellow: Use 192.168.10.3 as the IP
address.

We hope that this helps you to more quickly identify the corresponding fields, but-
tons, and menus, and to locate these in the program.

Device labelling

CE symbol: The CE symbol guarantees that our products meet the requirements of
relevant EU directives.

Delphin Technology AG Message Manual
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Getting started

This section outlines:

How to establish a connection between a PC and the device.
The settings required to acquire measurement signals from the device.

For detailed information see these Sections:

The Section ProfiMessage displays and connections gives you an overview
of all the interfaces/connections/ports and LEDs.

The Section Configuration and operation explains the different options for set-
ting up the device for measurement tasks. The Section describes specific set-
tings for ProfiMessage devices. The available settings for all devices are
available under Common device settings.

See also Configuration and operation.

The Section on Examples of connections shows you the options for con-
necting standard sensors and actuators and how to configure them.

The Section on Measurement technology notescontains general information
and recommendations on applying measurement technology.

Technical data is available in the Section on Technical specifications.

2.1 Installing programs

You need administrator rights to install the pro-
gram.

Install the ProfiSignal CD. During the installation, ensure that you install the
DataService Configurator as a program (and not as a service).

After default installation you will find both of these symbols on your desktop:

-

Databervice Profisignal
Konfigquratar

The program works DataService Configurator from Delphin as a link between the
PC and the measuring hardware. All devices are immediately configured in DataSer-
vice Configurator.

The ProfiSignal program evaluates and displays measurement data.

ProfiMessage Manual Delphin Technology AG
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Note for administrators

For the connection between PC and the device, you must enable at
least ports 80 and 1033.

2.2 PC connection

For the connection between PC and the device, you must enable ports 80 and
1033. If you use Windows firewall, you may see a warning message when you add
the connection, and a user with administrator rights will need to authorise the con-
nection.

See also XML network configuration template, LAN connection

Preparing the device to PC connection

« Connect your PC and the device using the Ethernet crossover cable supplied.

Alternatively you can connect the device and PC also via a network hub or
switch.

Establish device connection

1. Start the DataService Configurator program, to create the connection and
make the configuration.

The DataService starts and the Connections tab is displayed on the left-hand
side in the DataService Configurator.

2. Select menu itemConnect- Find Delphin device on LAN. Also, as shown in
the image, you can use the Add driver (connection) context menu in the
DataService entry on the left of the window.

#= DataService Configurator ==

Connect View Options Help

Connections | Ehannels | Database | Alerting | Schedulr [ Use management| Comnetions | Channels | Datobase | Aleiting | Scheduler| U | >

Name [Host/IP Conrect State Channel [ale
g Add driver » Search Delphin devices in LAN
v
Service main seftings Add Delphin device

Software channels

OPC Client
Modbus-Client

DataService Client
More connection »

Load connection settings

£ 1 [l | bl
Corfiguration | Everts|
State: Connected
3. The device search takes place and a dialogue with the found device(s) is dis-
played.
Delphin Technology AG ProfiMessage Manual
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4. Inthe Add column, enable the device or devices that you want to connect to.
Then click Add.

If the device IP address does not correspond with that of your PC, you must
first assign a different network address. If no devices are found, for example
if the scan required for searching (port 16555) is not permitted in the net-
work, you can either try a direct connection with your PC (with no network)
or the method described below for direct connection with PC and fixed
address.

5. If the device’s User management is enabled, you will see an additional dia-
logue. Here, under username and password, enter your login data.
The successful connection is then displayed with IP address and status. The
information in the DataService... line, Host/IP column is the hostname or IP
address of your PC.

Set different network address

If the device IP address does not correspond with that of your PC, after a device
search you will be able to change the address, before you connect to the device:

i )

Change device network settings @

IP Address b azk ateway
3 280.250.240.0 192.168.254. 254
|Jzer Fazzword
roak
ak. ] I Cancel

Enter a suitable IP address corresponding to your PC IP address (similar but not
the same) and subnet mask. For a new device, use the root user, username and
password are then only relevant if you have enabled User management on the
device. Enter the required data and click OK. The settings are saved and you will
need to carry out a new search (click on Update).

Alternatively you can also change the IP address using the touch display: click on
Network and then on the number to be changed. Using the keys above or below
the numbers, you can increase or decrease the displayed numbers.
A third option is configuration via any Internet browser:
1. Launch your Internet browser and in the address bar enter http:// and the
current device address, for example http://192.168.251.252.
The device connection is established and the home page is shown.

Message Manual Delphin Technology AG
Dezember 2015 15
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2. Inthe Settings section, click on Network.

The page with the network settings is displayed.

3. Enter the desired new address for your network in IP address. You can also
specify subnet mask and gateway or DNS and NTP server, see Configuration
via an Internet browser.

4. Finally click onSave to save your settings.

Direct connection with PC and fixed address

If your network does not allow scanning (port 16555 not enabled), then the
DataService Configurator cannot find the device. In this case you will need to estab-
lish a direct connection between the PC and device, and set the PC to the device
address range in order to be able to make a connection. While you have a con-
nection, you can set your device address to one that is suitable for your network,

as described above. Ports 80 (connection via web browser) and/or 1033 (con-
nection via DataService Configurator) must be enabled for the TCP protocol.

The Delphin device IP address is identified at the factory with a sticker. If the
sticker has been lost during transport and can no longer be found, please search
for it using IP address 192.168.251.252 (net mask: 255.255.240.0).

(Temporarily) set your PC to a different address in the same IP segment:

1. Open the dialogue for your network connections.

2. Depending on the operating system, open the dialogue either via the Win-
dows Start button and Network settings or via the Control Panel andNetwork
and Sharing Center.

3. Display the connection (interface) Properties via which you want to connect
the device (normally called LAN connection). In Windows Vista and in Win-
dows 7, click on Show status, and then on Properties.

Delphin Technology AG Message Manual
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4. Pisplay the Internet protocol Properties. .
[E] LAMN-Verbindung Properties @
Connect using:

I-_TI'* Irtel(R) 8256 7LM-Gigabit-Netzwenoverbindung

This connection uses the following tems:

"% Cliert for Microsoft Networks

.@ File and Printer Sharing for Microsoft Netwarks

. |ntemet Protocol Version 6 (TCP/IPvE)

W |temet Protocol Version 4 (TCP/IPyd)

i Link-Layer Topolagy Discovery Mapper 140 Driver
i Link-Laver Topoloav Discovery Resoonder

Install... Uninstall Properties

Description

Transmission Cortrol Protocal/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

oK || Cancel

5. Inthefollowing dialogue you can either enter a fixed address for your PC or —
if the PCis set to DHCP and to be used in the LAN - use the option of spe-
cifying an Alternative configuration for cases where the network (server) is
unavailable (recommended procedure).

ProfiMessage Manual Delphin Technology AG
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- =

Internet Protocol Version 4 (TCP/IPv4) Properties @

General | Alternate Configuration |

If this computer is used on more than one netwark, enter the alternate IP
gettings below,

(7 Automatic private IP address

i@ Usger configured

IF address: 192 . 168 ., 251 . 1
Subnet mask: 255,255,255, 0
Default gateway:

Preferred DMNS server:

Alternate DMS server:

Preferred WIMS server:

Alternate WINS server:

Validate settings, if changed, upon exit

Ok ] [ Cancel

6. Enter an address that is within the same segment as the device address (see
above figure for an example). Also set the subnet mask.

7. Close the dialogue with OK.
Then try again to make a connection with the device. However, please use the
Connect- Add Delphin device menu to do this, and enter your device type.

8. Enter the IP address of the device in the dialogue, for example
192.168.251.252.

9. If the device's User management is enabled, enter your login data under
Username and Password.

10. For time signals and spectra, you have the option to compress acquired meas-

urement values. Compression reduces memory requirements significantly
and comes with losses.

Delphin Technology AG ProfiMessage Manual
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Note: Compression can cause the min/max characteristic values to not
exactly match the time signal or spectrum.

11. Click OK to create the connection.

12. While you have a connection, set your device address to an IP address that is
suitable for your network, as described above. However do not forget to reset
your PC to the original address.

Offline configuration

If you want to work with a saved Configuration offline, select Connect . Add Del-
phin device and your device type.

Enable Offline configuration and enter the path and filename, or click on Select, to
search for the file.

The configuration file is loaded and the device contained in it is shown in the chan-
nel tree as a physically available device.

All changes you make to the configuration are saved dir-
ectly in the configuration file.

To connect via XML, you must enable port 1035 for TCP (XiMP), and
to connect via Web socket you must enable port 1036 for TCP
(WiMP).

Refer also to Main settings: services.

Starting the device

Just a few steps are required to start using the device:
« Unpack the device.
« SchlieBen Sie an die dreipolige Anschlussklemme eine geeignete Span-
nungsversorgung an und stecken Sie diesen in Buchse ,Power" am Gerat..

Siehe auch ProfiMessage -Anzeigen und Anschliisse
The plug is non-interchangeable and polarity-protected and can be inserted
into the socket in only one direction.

The next steps are:
« Installing programs
« PC connection
« Basic settings

Starting the ProfiMessage device

Just a few steps are required to start using the ProfiMessage device:

ProfiMessage Manual Delphin Technology AG
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« Unpack the device.

« Plug the three-pinned, grey plug from the supplied AC adapter into the
socket marked ‘Power’ on the device.
refer also to ProfiMessage displays and connections
The plug is non-interchangeable and polarity-protected and can be inserted
into the socket in only one direction.

. onlyProfiMessage:
Plug the supplied three-pinned grey connector for the external bus terminal
in the socket marked ‘Ext. BUS'.
The terminal possesses a resistance that is necessary for the proper func-
tioning of the bus system. The resistance is required even when a bus
(cable) is not connected.

« Connect the power adapter into the mains socket.

The next steps are:
« Installing programs
« PC connection
« Basic settings

Basic settings

The dialog is split enabling a device to be selected on the left under Connections
and settings to be made on the right under ChannelsDataService Configurator.

Displaying measurement data

Once a connection has been established (see the previous Section) current meas-
urement data can then be displayed. Double click on the right side on your device
and then on I/O Channels or I/O module (on /ProfiMessage), to open the entry
and display all available channels or channel groups. The Value column con-
tinuously updates with new measurement data. The Value column continuously
updates with new measurement data.

Displaying scaled measurement data

To convert data from the sensor into the required measurement unit requires con-
figuration of the channel. This allows the sensor measurement data to be scaled
accordingly or corrected. Right click a channel to display the Properties dialog. A
general explanation of dialogs is available under the Settings for all dialogs Sec-
tion. Special settings for different channel types (analogue input, analogue output)
can be found in subsections of the Configuring channels (sensors) Section, or for
/ProfiMessage under Configuring I/O modules channels. The dialog also displays
connection diagrams. Under I/O module connection terminal blocks you will find
the terminal assignments for the I/O module of or ProfiMessage.

Other settings

Delphin Technology AG ProfiMessage Manual
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. Setting digital I/O
Scaling can also be made for counter inputs. Set which signal (channel)
requires output of a constant level.

« Specific settings for a device
Options are available for system monitoring, for example CPU utilisation or
available memory, and interface configurations.

« Calculation channels (subordinate channels)
Your Delphin device is capable of processing data before it is saved and out-
put. The corresponding settings are described in configuring software chan-
nels.

ProfiMessage Manual Delphin Technology AG

Dezember 2015 21




ProfiMessage Delphin
Technalogy
3 ProfiMessage displays and connections
ProfiMessage device:
Funktionstasten Externer Bus LEDs Serielle Schnittstellen

2 ers o L oefeotnen TRV T) 0F 12 2T EZ K2 S W

tzaauc T 2 oF .

_..I‘_T

USB —p»

@t @an ® comz Klemmleisten

Ethernet —* - @ Mod 2 @MEM @ coms

Stromversorgung Reset

Function keys are not currently enabled.

Connections are described in the following Sections:
« Power supply
. LED displays, LAN, USB
« General LED displays
o COM interfaces
« I/O module connections (terminal blocks)
« Connecting slave devices

This section also includes instructions for:
« I/O module installation and removal
« Internal memory card installation
« Internal battery installation

Refer also to Connecting slave devices (Ext. BUS), Device restart (reboot)

ProfiMessage Manual Delphin Technology AG
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Input voltage: 12 ... 28VAC £10% /12 ... 36V DC £10%

If the device is fitted with the ADFT I/O module, the input voltage
must be at least 18 V AC/DC.

Pmax power input: 10 W

Pin assignment

Pin Label

Description

Left | 24v [Power supply
Middle [ OV | Neutral
Right PE | Protective Earth, refer to Earthing

Delphin Technology AG

ProfiMessage Manual
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3.2 LED displays, LAN, USB

Status Description

Off No connection

Right | Green, permanently on | Connected, data not being transferred

Green, flashing Data transfer

Off Half duplex

Left | Orange, permanently on | Full duplex

Orange, flashing Collision

3.3 General LED displays

@rover @ extus
@ stas @ can
.Mﬂd. i .Battery
@ vod. 2 @ Mem

ProfiMessage Manual Delphin Technology AG
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LED descriptions
Components L7 Colour Status/meanin
P of LEDs 9
Hardware failure, e.g. the device con-
green nected to the USB port requires too
Power 1 much power
orange Power supply OK

Multifunctional display

flickering green: Module OK

Status 1 red/green | orange flackernd: Main program has
ended (no data acquis-
ition/processing)

Status of I/O module

Permanent: normal functioning
Slow blinking: BUS identification

Module 1 1 green For ADFT/ADMT:
Slow blinking: new firmware being
saved
Fast blinking: firmware being down-
loaded
Module 2 1 green Status of I/O module
green RxD
Ext. BUS 1

orange TxD

green RxD

CAN 1
orange TxD

Battery failure/battery low

The battery for the clock and emer-
Battery 1 red gency data backup is flat and must
be replaced. Refer to Internal bat-
tery replacement

MEM 1 green Access to the internal memory

Delphin Technology AG ProfiMessage Manual
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Components b 0L Colour Status/meanin
P of LEDs 9
green RxD
COM1: 1
orange TxD
green RxD
COM2: 1
orange TxD
green RxD
COM3 1
orange TxD
green RxD
COM4: 1
orange TxD

3.4 COM interfaces, CAN

*COM1/CAN

=
3
L.
73]
5
o
COM
CAN

Pin assignment 9-pol. D-SUB connector

. CAN (CiA
Pin Signal Cle RS-485 (IEC61158) descrip DS102-1)
tion -
description

Housing  Shield Shield / protective ground, refer to Earthing

1 Shield Shield / protective ground, refer to

Earthing
> CANL ) CAN bus
low
ProfiMessage Manual Delphin Technology AG
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3 E;(E/TXD- Receive/transmit data-Plus (RS-485) -
4 RTS Control signal for repeaters (TTL) -
5 GND/C Data reference potential/mass -
6 VP Supply voltage/Plus (5 V) -
CAN bus
7 CANH - high
8 RxD/TxD- Receive/transmit data-Minus (RS-
N/A 485)
9 - Not connected
There is no electrical isolation between CAN and COM1.
COM2/COM3

Pin assignment 9-pol. D-SUB connector

COM2 RS-485 (IEC COM3 RS-232

Pin Signal 61158) description description

Shield / protective ground, refer to

Housing Shield Earthing

Shield / protective ground, refer to

1 Shield Earthing
2 omo v
3 RxD/TxD-P/B ;Rlicsei(\lfs/fzasnss)mit data- _
Delphin Technology AG ProfiMessage Manual
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Control signal for
4 RTS repeaters (TTL)
5 GND/C Data reference potential/mass
6 VP Supply voltage/Plus (5 V)
Request to Send
7 RTS (RS-232)
Receive/transmit data-
8 RXD/TXD-N/A \inus (Rs-485)
9 TxD _ Send data (RS-

232)

Electrical isolation does not exist between COM2 and
COM3.

Pin assignment 9-pole Sub-D plug

Pin Signal DIN 41 652, part 1 (ISO 4902) description
Housing Shield Shield / protective ground, refer to Earthing

DCD Received signal level, Data Carrier Detect (RS-232)
RxD Receive Data (RS-232)

TxD Transmit Data (RS-232)

DTR Data Terminal Ready (RS-232)

GND Signal Ground

A u h~h W N

- Not connected

ProfiMessage Manual Delphin Technology AG
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7 RTS Requestto Send (RS-232)
8 CTS Clear to Send (RS-232)

- Not connected

3.5 I/0 module connections (terminal blocks)

Devices can be fitted with different modules. Below are the the wiring dia-
grams/terminal assignments for the various I/O modules.
« AAST

351 =AAST
B EST Motes:
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- o - o = © Fw © ~ o o |=|=|=|=| |~
° o T o o @ Sa o o o T |o|o|T|o|®|®
= = [ c c [ _‘l: i = s [ = [ ClE|lE|IE|lE|E
= = [ = = = [ = [ = = [ = [ = = c [ = = c [ =
w w (o] L] L] m uw @ w m w m Qo) @O @) © @
£ £ L = = L Qo £ £ = = I g [ = [ ) I g [ = Y =
) o |G| © G |o O G| o| | o |o|o|o|o|o|o
o
2 g g 2 H S EEE o = =2 oz = =3
o o o o 3 ]
xS 25 |8 |#3 | |&3 |8 £E |32 |88 |38 |88 | £3 25
3|28 |3\ 2B | 3225 |2 2E |2 Wl 22 |22 |23 (23| BE | B3
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Versions 1.0 and 2.0 of the ADGT modules have mechanical switches
that enable cyclical selection of individual channels. A faint ticking is

therefore audible during operation.
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359 OTPT
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Channel 18 - 21
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Channel 14 - 17
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Channel 10

Channel 2
Channel 4
Channel §
Channel § - &
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Channel 7
Channsl 8
Channel 9
Channel 11
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Channel 16
Channal 17
Channel 19
Channel 20
Channel 21
Channel 25

ut

Digital
Output
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Digital
Digital
Qutput
Digital
Qutput

3.6 I/0 module installation and removal

Electronic components are sensitive
to electrostatic charge (ESD). There- ‘

fore, discharge any electrostatic ‘5 ‘
before opening the device to replace
to install or change I/0 modules. We ATTENTION

! - . OBSERVE PRECAUTIONS
recommend wearing an anti-static FOR HANDLING
wrist band (static discharge wrist ELECTROSTATIC

SENSITIVE DEVICES

band) and to carry out the work on a
conductive surface.

Removal

1. Disconnect the unit from the power supply.

2. Remove all connectors from the device front.
When replacing a module with a similar module, leave the cables attached to
the terminal blocks.

3. Unscrew the four locking screws at the ends of the two terminal blocks until
a distinct cracking sound is heard.
The screws have retaining rings to prevent them falling out and hence do not
fully unscrew.

4. Pull the two terminal blocks forward with effort. Prise off if necessary using a
flat screw driver at the sides between the terminal block and housing front
(see image).
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5. Useascrewdriver to lightly press in the two retaining notches on the sides of
the housing front and pull the front forward.
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6. Carefully pull the module circuit board from the slots in the board. Be careful
not to bend any pins.

Installation

Follow the above procedures in reverse order, while taking the following into
account.

« Theside of the I/O module with components must point towards the inner cir-
cuit board.

« Check that all connector pins fit into the sockets of the inner board and that
the boards are in parallel alignment.
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« Ensure that the boards keep within the side slots when installing them into
the base board.
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« Note that the front fits only in one direction to the bottom part. It may be
necessary to rotate the module through 180 degrees.
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« Tighten the screws evenly in order, and do not tighten one screw after

another.

3.7 Installing internal memory card

Arad

ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

Electronic components are sensitive to ESD
(Electro-Static Discharge). Therefore, dis-
charge any electrostatic energy before opening
the device to install a memory card. We recom-
mend wearing an anti-static wrist band (static
discharge wrist band) and to carry out the
work on a conductive surface.

Removing and replacing the memory card

1. Disconnect the unit from the power supply.

2. Remove all connectors from the device front. Leave the cables that are
attached to the terminals of the terminal blocks.

3. Unscrew the four locking screws at the ends of the two terminal blocks until
a distinct cracking sound is heard. The screws have retaining rings to pre-
vent them falling out and hence do not fully unscrew.

Delphin Technology AG
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4. Pull the two terminal blocks forward with effort. If necessary, prise off using
a flat screwdriver between the side of the terminal block and

housing

5. Useascrewdriver to lightly press in the two retaining notches on the sides of
the housing front &. and pull the front forward.
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7. Push in the new memory card, with its “handle strip" pointing towards the
board, until it stops. Use only gentle pressure and do not force. The card fits
in one direction only.

Installation

Follow the above procedures in reverse order, while taking the following into
account.

« Check that all connector pins fit into the sockets of the inner board and that
the boards are in parallel alignment.

YRS

« Ensurethat the boards keep within the side slots when installing them into
the base board.
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« Note that the front fits only in one direction to the bottom part. It may be
necessary to rotate the module through 180 degrees.
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« Tighten the screws evenly in order, and do not tighten one screw after
another.

3.8 Installing internal battery

nic components are sensitive to electrostatic charge.
&re, discharge any electrostatic before opening the
deerepla e to install or change I/0 modules. We recom-
ing an anti-static wrist band (static discharge wrist
mﬁ rry out the work on a conductive surface.
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES

A lithium coin cell battery CR2450 with 3V/575 mAh is used. The battery has a
lifespan of at least 10 years.

Removal

1. Disconnect the unit from the power supply.
2. Remove all connectors from the device front. Leave the cables that are
attached to the terminals of the terminal blocks.
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3. Unscrew the four locking screws at the ends of the two terminal blocks until
a distinct cracking sound is heard.
The screws have retaining rings to prevent them falling out and hence do not
fully unscrew.

4. Pull the two terminal blocks forward with effort. If necessary, prise off using
a flat screwdriver between the side of the terminal block and housing.

5. Use ascrewdriver to lightly press in the two retaining notches on the sides of
the housing front leicht hinein und ziehen Sie dabei die Front nach vorne
heraus.
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6. Remove the battery from its holder using long-nose pliers or a similar tool.
Installation

Follow the above procedures in reverse order, while taking the following into
account.
.« When inserting the new battery, ensure that the negative pole is towards the
board and the plus pole towards the holding bracket.
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« Check that all connector pins fit into the sockets of the inner board and that
the boards are in parallel alignment.
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« Ensure that the boards keep within the side slots when installing them into
the base board.

« Note that the front fits only in one direction to the bottom part. It may be
necessary to rotate the module through 180 degrees.
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. Tighten the screws evenly in order, and do not tighten one screw after
another.
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Configuration and operation

The following paragraphs are covered in this Section:
« The basic settings of the device, such as the network settings or the device
ID, are described in the section Device configuration.
« The section Connecting slave devices explains the configuration process
when multiple devices are being used.
« Configuring the various I/0 module channels is described in detail in the sec-
tion on Configuring module channels.

Settings and operating steps which are the same for all devices are available under
Common device settings.

« The Configuration via web browser section explains the (device) settings
that you can apply via an internet browser.

The following functions are available only via the device's web interface:
Resetting to factory settings and updating the device's firmware. Some basic
settings are also possible, for example to the Ethernet interface or device-
clock.

« The Configuring software channels section describes the various ways in
which to perform calculations on measurement data or between channels.

« Read the Configuring interfaces section on how to use the various interfaces
for connecting or exchanging data with external devices.

« Devices are equipped with internal memories to enable measurement data to
be saved. The Device memory Section explains how this storage space can
be used, for example for partitioning of different channel groups.

« The Data transfer to USB memory stick Section explains how to externally
back up internally stored data.

See also Getting Started and Settings for all dialogues.

Overview

See also Getting Started

Configuration of the most important parameters, such as network settings, can be
performed using either the Web Interface from the device or the DataService Con-
figurator program. Settings via the Web interface are described in the Con-
figuration via Web browser Section. The configuration of any sensor and actuator
connections, and the definition of calculation (software channels) takes place via
the DataService Configurator and is explained in the following sections. A detailed
description of the program DataService Configurator is available in the manual on
DataService Configurator.

ClickingDataService Configurator starts the DataService background program and
establishes a connection to the devices (the default for the first installation is
described in the Getting Started section). The DataService Configurator dialogue is
split, enabling a device to be selected on the left in the Connections tab and
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settings to be applied on the right in the Channels tab. The device itself is con-
sidered a "channel”, and in the example is listed as ProfiMessage
'192.168.253.103', ...".

“2 Datasenvice Konfigurator =& =)
Verbinden Ansicht Extras Hilfe
Vesbindungen | Kansie | Datenbark | Alamsierung | Scheder | g [ Vb | Kansle | Datenbark | Alamierung | Schadver | 9|
[ana [Messwent  [Status [ Kanabyp
SRR || =y LogMeszage Frol5. sechusloed, . - Vetbunden | Gerdt
£ piS.aecluz locdl 192168.251.239  |Ja Vertundst = =5 ProfMessage 192.169.253.103, P.. + Verbunden | Gerst
=9 ProlMessage-SNIT0TOST0 192168253103  |Ja Vertburider * % Soltware charmels CPU-Modd
i ['El Sysbem Monitor Fanalgnippe
* 4 EdhModd 1: ADGT Modul .. Ok, Erzve... | Modul
# - amp E/4 Modu 2 ADVT Modul , Qk.Eraw... |Modu
& 8] Ineraces Schnilstelen
* .~ Memoey 494 M8 | Ok Erzw... |Spesches
||Led | | O ] B
Konfiguation | Essignisse

Channel configuration

Any configuration performed in DataService Configurator is considered a channel
configuration, even when not strictly in relation to a measurement channel, but
rather a device interface, memory group or module.

Amendments to configurations to take immediate effect with the previous settings
being overwritten. The new settings are saved to the non-volatile memory of the
ProfiMessage device and remain there even following a device reset.

Open the configuration dialog for a channel by double-clicking the channel name

or right-clicking and selecting Properties from the context menu. Objects that do
not have this entry in their context menus are not configurable via the DataService
Configurator but act as containers, that is, as channel groups for (more) sub-chan-
nels such as the Software channels’ group.

Channels from a channel group are displayed by clicking the corresponding plus
sign ( [) before the group.

DataService Configurator options

« Hide or show columns for the different tabs on or off:
View - Left panel - Visible columns ... or View - Right panel - Visible
columns...

« Set the DataService Configurator time zone: View - Timezone.

. Change the DataService Configurator's display language via Options - Lan-
guage.

« Suppress confirmation requests:
Options - Don't prompt for confirmation.

« Change channel order via Options - Activate channel move / link (only avail-
able in the User-defined view ).

Further information is available in the DataService Configurator manual.
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4.2 ProfiMessage device configuration

The Channels tab's top level is the device level in DataService Configurator The
hardware view (right panel) displays the various system interfaces, memory and
software channels. The hardware view (right panel) displays the various system
interfaces, memory and software channels.

[Fana
= a9 Puofideszage 192168 100.11E°, PoMD 2.2....
+ [E System Mondor
. - 101 00B a0e-T

+ Glpt CAN
_ [ Kande | 57 %, oM -Rses
IKN | - H’ _TI F COMZ - RS485
= (=% FioiMessage 192 168, 100115, PolD 2.2... = _ COM3-RSZ32

) @ Spshem Mondtor & COM4-RSZ32

% amp Eih Modud 2 AAST Module AAST' 5 gy E¥L BUS

+ amw £/AModu 3 DIOT Modue DIOT' Fﬂ Intettaces

& r'ﬂ Inheif s + My Memory

= Memory gy Software channels

B Sob Sehwae channels o2 USE Master

This Section explains the settings that you can make for the device itself. This
takes place via "ProfiMessage '192 .168.100.116'..." in the Channels tab in
DataService Configurator (see example). Use the Properties context menu to
amend a device name and ID or to enter a description for the device. Use Main set-
tings context menu to change network and NTP settings.
Refer to Configuring main device, Network settings, NTP
For explanations of other settings, see:

« Device memory for internal memory

« Configuring module channels for I/O modules

. Configuring interfaces for CAN, COM and PROFIBUS interfaces

. Configuring software channels for system monitoring and calculations

Info

For general information on configuration dialogs (including header
and footer), see Settings for all dialogs.

4.3 Connecting slave devices

Slave devices can only be connected with ProfiMessage devices. The ProfiMes-
sage system uses CAN-bus and Delphin CAN ProtocoDelphinl (DCP) to connect to
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I/0O modules. A ProfiMessage device can be fitted with two I/O modules. The CAN-
connection is established internally.

The DCP CAN bus for I/O extensions uses the "Ext. BUS" port. If a ProfiMessage
device has an insufficient number or type of input channels, a slave device can
then be connected to the ProfiMessage device via this port. (Refer to Device con-
nections).

Connecting the extension bus

Use twisted pair shielded cable (e.g. braided LiYCY 2x0.14 mm2 TP). Ensure that
the start and end connections (i.e. at the master and at the final slave device) use
the supplied 120-ohm resistors. These produce the bus signal level and prevent
interference from signal reflection. The Hi (CAN High) designated ports must be
connected to other devices via Hi, and Lo (CAN Low) with Lo.

Illustration in DataService Configurator

The Channels tab lists the modules currently connected according to the type of
view selected ( hardware view or user-defined) in the group "Extension (CAN)
bus" group or as I/O modules from the (master) device.

E‘dﬂ E=tenzion-Bus 026090880 5EE21380
E El DCP Ox26090:280 3F2EBBE3 Ok
[+ s B8 Modul 1: ADVT Module ADWT! Ox26090880 24D2C0AC Ok
B A8 Modul 20 10IT Module 10IT! Ox26030:280 4046825E Ok
s Els Modul 3: ADIT ‘Module ADIT! (x26030330 13066355 Ok
- EAS Modul 4: ADGT ‘Module 4D Ox26030330 30EFECIZ2 Ok

I/0 module configuration is explained in Configuring module channels.

Configuring the extension bus

The extension bus protocol cannot be changed and is set to DCP (DelphinCAN Pro-
tocol).
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Settings 'CAN contraller’ (CANL) @
[V] Auctive
Channelname  CAM1
Location Connector : "COMT/CAMT"
Description CamM bus controller
tain settings| Advanced settings | Information|
Biste | 1000.0 kBi (CiA/DCF)  +|
+ Frevious | * Mext | \/QK | x Cancel | ? Help |
Baud rate

The baud rate states the number of characters transferred per second via the inter-
face. Selection depends on the properties of the connected devices and the cable
length between the devices: For longer lines, a lower baud rate should be selected
to achieve error-free communication.
The following rates can serve as a guide:

« from 15 m: 1000 kbaud (standard setting)

« up to30 m: 500 kBaud

o upto45 m: 333.3 kbaud
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« upto60 m: 250 kBaud
« upto150m: 100 kbaud

4.4 Settings for all dialogues

A configuration dialogue for the relevant item (channel) opens after double-click-
ing one of the channels, an interface or another item in the channel list. Different
tabs are displayed depending on the channel type. The listings in the tabs also
depend on the channel type. Many of the settings are the same for all dialogues,
especially in the upper and lower sections, and are hence explained here in gen-

eral terms.
Settings 'Analoeg input’ (Analeg Input 201) @
Auctive
Chanrelhame  Analog Input #$01
Urit it Header
Location
[Description 24 bit analog input sampled with max. 1 kHz
tain settings| Advanced settings | Additional settingsl Sensor compengzation |nf0rmati0n|
Connection
Senzor lype [Voltage V] AI N 1
[bipolar V] [
Measuring range | +/ 10000 mb' -
1
_ + I
Scaling
Meazuring value Scale value — —
in 10000 my 10000 i .2
Max 10000 my 10000 i
max. +10°%
LCopy | ER, Paste | * Frevious | * Mest | / Ok | x Cancel | ? Help |
Last chanae: 19.10.2015 11:11:19 961 Footer
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Upper section

Active

Channelname  &nalog Input #01
Unit v}

Location

D escription 24 bit analog input sampled with max. 1 kHz

Active: Enables or disables the channel.
Channel name: Enter a meaningful and unique name to identify the channel.
Unit: Enter the unit of measurement.

Info

The unit for memory groups should be left as % (default). Occupied
storage space is always shown as a percentage.

Location: Information on the position of the sensor or signal source can be entered
here.

Description: A description or comment can be entered here. After creating a func-
tion (software channel), a description of the function appears here (in English).

Lower section

Qop_l,l | EEaste | * Previous | + Mext | ,/QK | x Cancel | ? Help |

Last change: 19.10.2015 11:11:19,961

Copy copies the settings shown, which you can then adopt in another channel by
inserting .

Previous or Next: Changes to the configuration dialogue of the previous or next
channel in the channel view. The dialogue's current settings are applied before the
dialogue changes (the equivalent of clicking on OK ).

OK: Applies all the settings and closes the dialogue.

Cancel: Cancels the configuration and closes the dialogue. The settings are
ignored and no changes are made within the device.

Help: Opens online help. The relevant topic is displayed where available.

The date and time display of the last setting change for the channel is displayed in
the lower left corner (15.6.2015 in the example).

Tabs in the dialogue's main section

Depending on the type of channel, different tabs are available. Not all the tabs are
available for every channel type. The following (general) tabs are explained in this
section as they are very similar for different devices.
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« Additional settings

« Sensor compensation

« Information

The Main settings tab is always specific to the channel. It can hence be found
under the relevant device- and channel type. There are also other tabs that relate
to specific channels and are, therefore, described under these channels.

441 Additional settings tab

Settings 'Analog input’ (Analog Input 201) IEI
Autive
Channelname  Analog Input #01
T
Location

Description 24 bit analog input sampled with ma=. 1 kHz

b ain zettings| Advanced settings | Additional settingsl Sensor compensation | Informati0n|

Default value

[ Forze default value [simulation]

0 i . .
m [ 5et substitube valus in the fault case

Inherited valuerange
10000

10000

Drata reductior

Orline data tolerance

0 i - [ Suppress orline data
Formatting
- Fractional digitz
B2 Copy | R Paste | * Frevious | * Mext | “QK | x Cancel | ? Help |
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Replacement value: This is used in the event of a input or output failure (refer also
to Status monitoring). The settings depend on the channel type. For example,
digital inputs only have the options Off and On.

Force substitute value (simulation): Sets the channel's output value to the given
substitute value. This setting is useful during installation to simulate certain con-
ditions or activate system responses.

Do not forget to disable the option for normal operation!

Inherited validity range (not available for all channel types): Enter the valid range
in which measurement values are valid.

Depending on the channel type, the validity range can be optionally inherited. If
the validity range can be inherited, the validity will be adopted, depending on the
channel type, either from scaling (see Main settings tab) or the data source of the
channel.

The validity range is also used for displaying percentage trend, the percentage
data reduction and for displaying certain visual elements.

Data reduction (not available for all channel types): A signal is fed through the
channel input, processed within the channel and then released at the channel out-
put. The tolerance specifies the extent of change a signal must undergo following
processing before being output. The Data reduction function prevents the device
from having to process/store superfluous data. The Data reduction function pre-
vents the device from having to process/store superfluous data.

The tolerance value can be expressed as an absolute measurement unit or as a rel-
ative value in relation to the validity range.

Some channel types do not have a validity range and, therefore, you can only give
the tolerance value as an absolute measurement unit of the channel.

Formatting (not available for all channel types): Here the resolution for the chan-
nel’s values can be set.

Persistence (not available for all channel types): The currently valid output value
(refer to data reduction) is stored to a non-volatile memory. The channel uses this
value following a restart or power outage. This function is particularly important
for outputs in order to establish a defined state following power outage.

Sensor compensation tab

In this tab you can specify corrections for sensors. Conversion takes place accord-
ing to scaling settings in the Main settings tab for the signal delivered by the
sensor.
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Settings 'Analog input’ (Analog Input 201) @
Active
Charreiname  Analog Input $01
T
Location
Description 24 bit analog input sampled with max. 1 kHz
| I ain settingsl Advanced settings | Additional settings| Sensor compenzation | |nformation
Active
Mode
[foset and Gradient (2 calibrationpoints] v]
Calibration paints
Correct value (°C) | Measured value (°C) [ Import ]
1 0 1,5
i Export
Copy | ER, Paste | * Previous | * Mext | \/ jul 4 | x Cancel | ? Help |

Active: Enables sensor compensation.
Mode: There is a choice of modes
. Offset

An offset shifts the curve by a fixed value, for example the given value is
added to the measurement value.

. Offset and slope
Allows a shifting of the curve and an increase in its slope. The example in the
above picture shows the values for a temperature measurement with cal-
ibration at 0 © Cand 100 ° C.
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Info

You can use copy and paste to transfer data from an Excel table into
the dialog table. Position the cursor in the table's top left field of the
first row. Extra rows are created automatically when this is permitted
by the selected mode.

Click on a row and use the Del key to delete unwanted rows. Insert
extra rows in a linear interpolation using the Return key.

A created table can be exported and then re-imported later: Export
and Import.
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443 Information tab
Settings 'Analog input’ (Analeg Input 201) @
Active
Charnelname  Analog Ihput $01
i
Location
Description 24 bit analog input sampled with max. 1 kHz
tain settings | Advanced settings | Additional settings | Sensor compensation | |nformation
ChannehD:  0#2c08030a 410ac5d3
Dependent channelz
1 |[DiffTemp (0Ox2COB030AT138RAEE)
2 |Storage Group (Ox2CO8030LB0F4C298)
LCopy | E Paste | + Frevious | * Memxt | \/ ok | x Cancel | ? Help |
The tab shows you the channels dependent on a channel or an event.
444 Basic channel selection

Delphin Technology AG

Many dialogues require a channel to be selected as a source or a target. A basic or
advanced channel selection is thus available.

The basic channel selection is accessed directly from the configuration dialogue.
All configured channels are listed by clicking the arrow on the dropdown list:
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Feference Junchion Temp. #01

Analog Group #02 [
Battery OF.
Clock frequency error
COk1 - RS-485
COmM2 - RS-485
COM3 - RS5-232
Core RaM Yoltage
Core YWaoltage
CPU Temperature
Dizplay B acklight Brightness
Excitation Source #01
Firrmare Werzion
LED 1 green
LED 1 red
LED 2 green
LED 2 red
LED 3 green
LED 3red
b Erniony
| Metwark Settings
Paweer LED
Poweer zaving
(A&t available
Rak used
' Ram YVoltage
| B eference Junction Temp. #01 L
Reference Junction Temp. 02
. Reference Junction Temp. #03
Reference Junction Temp, 04 |
. ook o

m

Click the required channel.
If the channel name is known, it can be input from the keyboard. The list is filtered
down while letters are keyed in, which makes selection easier.

Advanced channel selection

This method of display and selection is more convenient for a large number of con-
figured channels because the advanced filtering function enables only specific
channels to be searched and displayed.

Open the dialogue box by clicking on ﬂ (the symbol is shown next to the entry
field). The channels are displayed by name, description and channel ID.
Enter afilter criterion in the Advanced search field. The relevant selection then

appears in the upper section of the dialogue. Selected the required channel and
click OK.
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“2 Channel Choice EI
Tupe  Channel Hame Description Channel 1D
@ Au Yolkage Auillary oltage of the Core 0x2C0803044304353E
@ Core RAM Yoltage ‘Yolkage of the Core Rak Ox2C0803042E 235430
@ Core Valtage ‘Yoltage of the CPU Caore 0x2C0803047AR02044
@ Fiam Yaltage Yoltage of the DDR SDRAM 0x2C08030458096E 95

Advanced Search

Filker: ‘ol

Caze Senzitive
show inactive channels

Channel N ame
Chanrel D escription
[ Channel 1D

o 0K I X sbart | ? Help |

446 Trigger options edge and level

Many dialogues have input fields with options for different trigger functions accord-
ing to edge or level states. The following options and combinations are available:

Edge and level Level

Edge (full) Edge (basic)

Riging edge -

g edge

Falling edge

FRizing edge -

EHETE 1 edge
Edge [bath] el | "Falling edge
High lewvel | Edae (bothl

Low level

Rizing edge -

Explanation of options

Setting

Description

Rising
edge

The eventis triggered when changing from "Low" to "High"
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Falling . ; ETRTPRTE "
edge The eventis triggered when changing from "High" to "Low
Edge The eventis triggered at every change
(both) 99 y chang
High The eventis triggered when (and for as long as) the level is
level "High"
Low The eventis triggered when (and for as long as) the level is
level "Low"

Every |[The eventis triggered for each value larger than 0. The function
high is generally only recommended with digital signals.

Every |The eventis triggered for each value thatis 0. The function is
low only recommended with digital signals.

Every

value The eventis triggered as soon as there is a (new) value.

447 Inheritstatus

This option sets whether the source's status as well as its value is to be used for
the function. This can be used, for example, to prevent invalid input values in the
calculation. Channel status values are available in status monitoring.

An example of inheriting: The case of an analogue input exceeding a range is dis-
played in the software channel as a wire break.

4.5 System channels

This Section explains the settings for the System group.

Topics:

« System monitoring

. LED

« Directory (User management)
o Time and Clock Settings

« System settings

« Network Settings

« Mail Settings
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The system monitoring group collates individual settings, which you can generate
via the System monitoring software channel. This displays system information

such as CPU load or memory usage.

Available system information

Selection Description Unit
Total CPU . : o
usage Display of total used processing power. Yo
Application | Display of processing power used by the main pro- o

. . )
CPU usage |gram (data acquisition and calculation).
System CPU | Display of processing power used by (operating) sys- o
usage tem. °
Available Displays how much free working memory is avail- MiB
memory able.
Used . . . .
Displays how much working memory is in use. MiB
memory
System Display of time that the operating system has been
operating working, as in the time since the device was last Days
time switched on.
Application | Display of time that the main program has been
operating working, as in the time since Restart main applic- Days
time ation or switching on or Reboot of the device.
Data stor- | 5 1 ount of memory already used for the data. MiB
age used
Free data Amount of memory available for the data. MiB
storage
Firmware . . .
. Device firmware version number. =
version
CPU tem- Temperature of the CPU. °C
perature
Sl CPU core voltage, diagnostic value. \%
voltage
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Selection Description Unit
Core RAM Internal value for diagnostics only. Y
voltage
Aux voltage |Internal value for diagnostics only. Y

Display whether the backup battery for the real-time

Battery OK | (jock and the SRAM is working.

MiB = 1024 x 1024 byte (Mebibyte, actual storage capacity); MB = 1000 x 1000
byte (Megabyte). A hard disk with 500 MB (according to the manufacturer) can
therefore effectively only save 476 MiB (500,000,000/(1024 x 1024)).

452 LED

The LED group allows you to specify the display backlight brightness and the
assignment of LEDS 1 to 3, for example, when and which LED illuminates red or

green.
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Settings 'LED' (LED1 green) ==
Active

Charrename  LED 1 green

Location Topmast LED right of the display

Description Red/Green bicolowred LED

Main settings | Advanced setings | Information

Murnber: 1

Source: Interface receive |L]

Interface: -

Channel Inherit state

Bz Copy | ER, Paste | * Previous | * Mext | « OK | x Cancel | ? Help |

Select the desired source and specify for each source, whether the for example an
interface or channel should send the information.

Select an available channel whose value is to be output using Channel in Source, or
enter a constant value (Manual value). Selecting Application enables the output
value to be manually set via the DataService Configurator or automatically set via a
ProfiSignal application.

Info

You can also change the Power LED assignment. However, make sure
that the indication that the unitis on, can still be seen.
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Directory (User management)

Using the User management, you can specify the user access to your device. The
users Administrator, Guest and root are preset and cannot be deleted. In addi-
tions, their modification options are limited.

Important
You have to activate User management after configuration. See Sys-
tem Settings.

Guest

The Guest user is used for anonymous connection. In order to enable anonymous
connections, enable this user and here and also allow anonymous login in System
Settings. Set the User Rights to the required level.

Administrator

The Administrator has the rights to update all device settings. The default pass-
word is SUPERVISOR.

root

Has the same rights as the Administrator, but in addition has permission to log in
to the operating system console. There is no default password for root.

Important

For security reasons, change the device’s Administrator and root
passwords once User management is enabled.

Create new entry
You can create a new entry in the context menu Create - User in Directory.
Entry class

User adds a new user, Credentials creates an entry that you can use to log the
device in to a mail server, for example.

In the user dialog, specify the login name (Channel name), the Password and the
User rights. You must enter the password twice to prevent typing errors from
occurring.

If you enable plain text, the password is stored and transmitted unencrypted.
Enter the user’s full name in Real name. If required, you can also store up to three
telephone numbers and three e-mail addresses per user. Click Add for additional
input fields. Close the dialog with OK.
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Uszer rights: Regular User hd

[ Limiting connection b localhost
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Settings 'User' (Username) @
Active
Uszemame Uszemame
Description
Main settings | Advanced settings | Information
User class: Uzer
Mew pazsword: [ Store paszward
unencrypted

Phone number: Email:
+48 2204 376850 X infot@delphin.de X
+49 2204 3769585 x
Add
B Copy | ER, Paste | f Previous | * Mest | JQK | x Cancel | ? Help |

Activate user

Only active users (Active at top of dialog enabled) can log in to the device.

Delete user

Selected the user to be deleted and click on Delete channel. The three preset
Administrator, Guest and root users cannot be deleted.

Change user

Select the user to be changed. The current user details are shown in the dialog.
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User rights

Select one of the five user levels: Monitor, Evaluator, Operator, Configurator or an
additional Administrator.

Monitor

Members can, for example, display current measurement data in DataService Con-
figurator.

Evaluator

Members can analyse measurement data and evaluate reports.
Operator

Members can operate elements and for example switch device outputs.
Configurator

Members can create and configure ProfiSignal applications.
Administrator

Members can manage users, set up password protection and make other admin-
istrative settings.

Root

Has the same rights as the Administrator, but in addition has permission to log in
to the operating system console.

Clock

In this group, some channels are already set by default, which are relevant to the
time and date settings:
« Battery OK (a System Monitor software channel setting)
« Clock frequency error, Stratum (synchronisation chain) or Sync (syn-
chronisation available) are Clock software channel settings.
. Time (zone) and clock (synchronisation) settings (the channel is also avail-
able as a copy in Network settings)

Setting the time zone

In the Time and Clock Settings dialog, enter the device time zone.

For the UK, enter GMT. Alternatively you can enter one of the entries for the UK, for
example UK/London. If you operate the device in a different time zone, you can
also set the required time difference from GMT (Greenwich Mean Time) for that
country, or a country within the same time zone, in this field.
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Settings ‘Time settings' (Time and Clock settings) @
[V] Active

Chanrelname  Time and Clock settings

Description Time zahe anhd clock synchronization

tain settings| Advanced settings | Information
NTP

Client settings

MTF Server 1 timeseryer. company.com
MTP Server 2 ptbtime? . ptb. el

[CINTP Server 2

GPS anterna COM3

[T GFS anterna WLAN
[ Local clack
[T Data Service

Synchronize large timing wariations

Time zore:

[ Gemany £ Beilin -

EIrTP
L&k 2 A Master / Slave

B Copy | ER, Paste | f Previous | * Mest | « OK | x Cancel | ? Help |

Synchronisation via NTP

For the server field, enter the IP address of one or more available NTP time servers
(NTP: Network Time Protocol) to enable correct time settings for the device. The
NTP time server can be any other network device such as a PC or other device. The
integrated Windows time server SNTP (Simple Network Time Protocol) is however
not recommended due to it having insufficient information on synchronisation
status. The device accepts NTP server times but only when this is synchronised to
an Internet time server or to DCF77 or GPS and is able to provide information on
the quality of synchronisation.
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Allow large time differences: This setting enables NTP server time setting, even
where there is a large deviation between the current device time and the NTP time.
This option is helpful where the device was not registered on the network for a
period of time, and for example has the wrong date. Overall NTP allows a deviation
of less than 1 ms to be reached.

A suitable NTP server is located in the NTP subfolder on the installation CD.

NTP synchronisation requires up to five minutes to adjust to the NTP
time server after the device has been switched on. The NTP status
will be invalid during this period and will display the message ‘Syn-
chronised to unspecified at stratum 13’.

Using DataService

You can also enable direct synchronisation with a connected DataService without
using the NTP protocol. Thus, the current time of the device’s connected PC is
used as a reference and the device begins to set itself to this time. This process
may take more than an hour. In the Server field, select the DataService setting.
Only use this setting when no NTP server is available on your network. The time
will be as accurate as that of the PC connected to the device.

Using GPS clock

To connect a GPS clock, for example Holux GR-213, in the Server select the GPS
clock @ COM3 setting. The corresponding channel (Device - Interfaces - COM3
RS-232) must be switched off (disable Active), to enable reception.

Once the GPS receiver receives a valid satellite signal, after a short time NTP status
will display ‘Synchronized to UHF radio at stratum 17.

Incorrect time synchronisation

Example of absent or incorrect time synchronisation DataService Configurator:
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“2 DataService Configurator =l ===
Connect  View Options  Help
Connections | Channels | Database [ Alerting | Scheduler | User ] Connections | Channels | Database | Alerting | Seheduler| Us + >
[Hame [HosuP Connect State
= [ Detaservice D 4321 PLOSIS Yes Drline
e Expen Logger ‘sxpertlogger- 44080310 192163251252 |Yes Orline. Time of Device difers e Softwares channels
#-[E7] sestem
I g 1/0 Channels
# Interfaces
< &l Memory
[« IO | IE1 [t]
Carfiguration | Events|
State: Connected
Using PTP

In addition, as an alternative to NTP (or GPS), you can use PTP (Precision Time Pro-
tocol). PTP time deviations are often less than with NTP, however you require either
a PTP server on your network or an additional Delphin device. You can designate
one device as Master and the other as Slave. If the master device additionally
receives the exact time via NTP, all devices will use the most accurate (as possible)
NTP time, but are synchronised (usually better) with each other via PTP. Only one
device may be designated as Master.

The Delphin device uses a software algorithm for PTP synchronisation.

455 System settings
This dialog allows you to enable the device’s User management. Right click a chan-
nel to open the dialog from the context menu.
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Settings 'System settings' (System Settings) @
Active
System Settings
Description Miscellaneous system settings
tain settings| Advanced settings | Information
[ Pazzword pratection
Allow anonymous responzes
[ Enable debugging
Default temperature format T -
+ Frevious | * Memxt | q/ Ok | x Cancel | ? Help |

Anonymous login

This option allows device login with the "Guest” username. So that anonymous con-
nection is possible, you must also enable the "Guest” user account and specify the
rights for this account. Anonymous login via the DataService then always takes
place, if either no user data for connection to a device are provided, or the user
data provided are invalid.
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Once User management is activated, a connection to
the device can be established just by entering a valid
user name and password. Ensure that you have the
required login information before activating User man-
agement. Otherwise you will no longer be able to con-
nect to your device.

Factory set login data

User: Administrator
Password: SUPERVISOR

Important

For security reasons, change the Administrator and root passwords in
the device’s User management.

Enable debugging

Enable this option only when requested to byDelphin Support. This enables
important information to be detected on the device, in the event of a fault.

456 Network settings
Info
The “Network settings” group is by default available both in the “Sys-
tem” and “Interfaces” groups.
Display the dialog via the Properties context menu.
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Settings 'Metwork settings’ (Metwork Settings) @
Active
Charreiname  Metwork Settings
Description Yarious global network, settings
Main settings | Advanced settings | Information
Hosthame  expertlogger-44080310 OMS semver 1
Dornain DNS server 2
Server services:
Port:
HTTP a0
Telnet 23
[¥]55H 22 SFTP Paort: 115
FTP E 20
SFMP 16555
FikdP 1033
ik 1035
it P 1036
CIPTem  |2276m
LCopy | ﬂ, Paste | + Frevious | * Memxt | / ok | x Cancel | ? Help |

The Hostname (network name for the device), domain and DNS server field inputs
are used to convert network names into the corresponding IP address. Leave the
DNS server field empty when a DNS server is unavailable on the network.

Do not use invalid characters for network host and domain names (no underscores
or special characters and only ASCII characters, as in, no German umlauts, etc.,
but hyphens are allowed).

Server services

Here you can see which ports are used for the various server services. The ports
themselves cannot be changed. You can however deactivate services which are
not required.
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HTTP is required for the Web interface (for example firmware update), but can
however be switched off when not required.

SSH, Telnet and FTP are required only if you wish to access a device via these ser-
vices.

SFMP (Search For Message Protocol) is used to find devices (Connections - Find
Delphin device on LAN).

PiMP (PoND interchange Message Protocol) is permanently required by the DataSer-
vice and cannot therefore be deactivated.

XiMP (XML interchange Message Protocol) transfers data in the same way as the
DataService, except in XML format.

WiMP (Web interchange Message Protocol) is required for example for channel rep-
resentation (Live channel values) in your Internet browser.

PTerm is used only in debug mode for Telnet transfers and is therefore not activ-
ated by default.

More topics

4.6 Configuring I/0 module channels

I/0 module channels denote the channels of the I/O modules. The configuration for
software channels, interfaces and device memory is described in separate sec-
tions.
Refer also to Overview , Settings for all dialogues , Galvanic isolation, and Tech-
nical specifications

461 1I/0 module
This section describes configurations at the I/O module level and how to delete a
module entry.
An I/O module appears in the Channels tab as a Ll symbol. The I/O modules are
available in the hardware view below the "Ext BUS — DCP" entry. The user-
defined view lists all the I/O modules directly below the device ( ) — provided the
user has not already moved the modules or channels.
Double-click an I/O module or select Properties from the context menu to display
the configuration dialogue. Use the dialogue to change the module name or set the
module number (bus address) in the Main settings tab.
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Kanalkonfiguration 'Modul” (Madule DIOT @ pm.local) ||

o | Bkl
anainams Module DIOT

it
Beschrabung  TopMessage |70 Moduls DIOT

Grurdeirstehmngen

Modulrdoemationen

Typr Dot
Weiian: 1.10
CAN-ID: ooies2
Maodul-Mursirer
- ]
Modul-Einslelungen
Impuzzibiung

# Frequenzmessuag

Torzest 1000 s

4 Voneiger | o Machoter| [ 0K | X Abbrechen| P Hite

Letzte Anderung: 11.04.2012 09:22:54,867

Main settings tab
Module information

This area shows the type, version and unique CAN-ID of the module.
Module number

The modules have no number, especially after loading of the factory settings. The
number is important because a module can be active only when it has been
assigned a unique number. Modules are displayed in numerical order in the chan-
nel view.
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Give each connected module a unique number between 1 and 99. Numbers that

have already been allocated are marked with the w symbol. When a number has
been allocated, the module symbol is displayed next to the number.

Module settings (for I/O modules DIOT and ADFT only)

These modules provide the option of using the counter inputs either as pulse coun-
ters or frequency measurements. For frequency measurements, set the period
over which incoming impulses are totalled to enable the frequency to be determ-
ined. Low frequencies require a correspondingly longer time to acquire multiple
vibrations, but measurement is slow for long time periods. Measurement is more
dynamic for small times, but fewer vibrations are detected and measurement data
fluctuates more strongly. Ensure the gate time is small enough at higher fre-
guencies because the maximum number of pulses that can be counted is 65535.

ModulE natellungen

Impudszahhung
= Frequenzmessung
Touzait 1000 mg

delete module entries

Modules can also be displayed that currently have no connection, but have been
previously connected or configured. As long as they have not been deleted, they

appear with the symbols a E or . before the module symbol in red font. The
configuration is retained and reloaded as soon as the module is reconnected.

[=]- 45 = -u ProfiMeszage MiwProfddessage’, POND 060 -| 0x26090880 1B 4B3430 Werbunden
- e EJ8 Modul 1) ADVT 'Modude ADVT' 0426090880 24D 2C03C Ok
o mmw E48 Modul 2 101T 'Modude (OIT 026090880 4046525E Ok
- gl g E/A Modul 3 ADIT Module ADIT 0x26030380 13DBR35A Hardware Fahler
+-- gl g E/AModd 4 ADGT Module ADGT' 025090680 306FEC32 Hardware Fehler

Deleting a module entry permanently deletes the entire
module configuration, including all hardware channels.
Therefore, prior to deleting, back up the current con-
figuration. Refer to save/ load configuration.

Delete the entire module entry when the module configuration is no longer
required. Click Delete channel along with subchannels/links from the module's
context menu.

Delphin Technology AG Message Manual

79 Dezember 2015



ProfiMessage elphin

Technology

b} R TS UL £ ILI PR 1L Ly [P avmE ke

- g ..-- Eigenschaften

i+ ‘i A E/4 Modi Kanal mit Uriterkandlen f Verknipfungen ldschen
Kanfiguration 3

46.2 AMDT I/O module

The AMDT I/O module for vibration measurement is discussed in a separate sec-
tion.

Refer to AMDT I/O module.

Channel configuration/settings are described here: AMDT I/O module section con-
figuration and operation.

46.3 Analogue input

Configuration options in the Main settings tab depend on the sensor type:
. Voltage, e.g.0...10V
« Resistance
o Current,e.g.4..20mA
« Resistance thermometer, e.g. Pt 100
« Thermocouple, e.g. type K NiCr-NiAl
o pH probe

Info

Refer also to Examples of connections for information on the con-
nection of sensors and Metrological information for background
information on metrological practice.

The dialogue has additional tabs:
. Additional settings
« Measuring time tab
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46.3.1 Voltage sensor type

E|mdnine-lehl'w._‘w'ahﬁe Eirstehungan | Em&ﬂbe[nsheh’qeﬁl Einstebung Messzet | Sensokomekiu |

Sergollyp Moche: Argchhss

Spannung - [ ripoles -

Mezshereich

500000 ey -

Skshening

Messwen Skalerwert 2

Min 000 i .00 bar +é . +

M 500000 i 10,00 bar ?
S —
3

The example means: 0 mV corresponds to 0 bar, 5 V corresponds to 10 bar.
Mode

unipolar: Measuring only positive signals.
bipolar: Measuring positive and/or negative signals.

Measuring range

Select a measuring range that is equal to or greater than the signal from the
sensor or signal source to prevent A/D converter overload. The channel receives
the status ‘Measurement range overrun/underrun’ for measurements not within
the range. Channel status values are available in status monitoring.

Scaling

Enter two points from the sensor's characteristic curve, if possible, the lower and
upper vertexes. For a linear characteristic, measurement values are then con-
verted into the unit of measurement (scaling) from the sensor. For non-linear char-
acteristics, use Sensor compensation. Refer to tab Sensor compensation. The
specified range (in the example Obar to 10bar) is used as the default for the
ProfiSignal graphic display area. The channel receives the status "scale range over-
run" for "scale range underrun" when not within the range. Channel status values
are available in status monitoring.
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Resistance sensor type

Einlefurg Messzei ) | Sensokompensalion | Irdpimationen
Glundencishrgen | Westers Einsteungsn | Enweiteste Eirestedungen

Sensoidyp Anchluss
Widsiztand -

Messheieach
[ 10000,00 Ofen - g
- - o—@—
Shabioung 1
Messwet Skalermert 2

Min O Ohm O Grad ,—.—+

Max 4000 Ohem 270 Giad

10
®

2 Leiter @ 4 Leier

The example means: 0 degrees corresponds to 0 ohms, 4000 ohms corresponds
to 270 degrees.

Measuring range

Select a measuring range that is equal to or greater than the resistance from the
sensor to prevent A/D converter overload. The channel receives the status ‘Meas-
urement range overrun/underrun’ for measurements not within the range. Chan-
nel status values are available in status monitoring.

Scaling

Enter two points from the sensor's characteristic curve, if possible, the lower and
upper vertexes. For a linear characteristic, measurement values are then con-
verted into the unit of measurement (scaling) from the sensor. For non-linear char-
acteristics, use Sensor compensation. Refer to tab Sensor compensation. The
specified range (in the example 0 degrees to 270 degrees) is used as the default
for the ProfiSignal graphic display area. The channel receives the status "scale
range overrun" for "scale range underrun" when not within the range. Channel
status values are available in status monitoring.
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Connection

Indicate here how the sensor has been connected (the diagram displays the selec-
ted wiring):

2 Wire: The sensor is connected with only two wires. This is recommended only
for very short lines and high impedance sensors otherwise the resulting voltage
drop across the circuits can lead to measurement errors. Alternatively, a sensor

can be used with three connections, where measurement takes place without line
compensation.

4 Wire: The recommended connection method for low impedance sensors and/or
longer supply lines. The loss of feed lines does not matter because the device has a
high-ohm input resistance (no voltage drop on the line feed) and the voltage drop
(the measurement value) can be measured directly at the sensor.

46.3.3 Sensor type current

Grumdeinstelungen wsters Einctsbungen | Enwsteite E'rrslehngen| Eincledung Meszzeil | Senockoiakiun

Sergollyp Modus Arschigs
Shiom - bipola -
Mezsharsich Bikda
+4- 10000,00 mb * 1 Obm
Skabenng
Shalermaet 2
i =1 000000 b +
Mae 1000000 md
3
Mode

unipolar: Measuring only positive currents.
bipolar: Measuring positive and/or negative currents.

Measuring range

Select a measuring range that is equal to or greater than the current at the load res-
istor to prevent A/D converter overload. The channel receives the status ‘Meas-
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urement range overrun/underrun’ for measurements not within the range. Chan-
nel status values are available in status monitoring.

Current measurement is not possible without load res-
istance.

Scaling

Enter the lower and upper vertices of the sensor's characteristic curve. For non-lin-
ear characteristics, use sensor compensation. Refer to tab Sensor compensation.
The specified range (in the example -2000 mA to 2000 mA) is used as the default
for the display area for graphics in ProfiSignal. The channel receives the status
"scale range overrun" for "scale range underrun" when not within the range. Chan-
nel status values are available in status monitoring.

46.34 Sensor type current 0/4 mA to 20 mA

Elmlw.
Senolyp Modus Argchluss
0.. 20 ma - | bipolai -
Bliirde:
(500 Oben =]
Shabieung
Mezswait Skaleraeit 2
Min 0 mh 0 h +
Max 20 mé 1000 I

The example means: 0 mA corresponds to 0 I/h (litres per hour), 20 mA cor-
responds to 1000 I/h.

Mode

This setting is available only for sensor type 0 ... 20mA. For sensor type 4 ... 20
mA the measuring range is always unipolar.

unipolar: Measuring only positive signals.
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bipolar: Measuring positive and/or negative signals.
Load

Enter the load resistance being used. Delphin offers various load resistances for
the current measurement. Contact us to obtain a suitable resistance.

Current measurement is not possible without load res-
istance.

Scaling

Enter two points from the sensor's characteristic curve, if possible, the lower and
upper vertexes. For a linear characteristic, measurement values are then con-
verted into the unit of measurement (scaling) from the sensor. For non-linear char-
acteristics, use Sensor compensation. Refer to tab Sensor compensation. The
specified range (in the example 0 I/h to 1000 I/h) is used as the default for the
ProfiSignal graphic display area. The channel receives the status "scale range over-
run" for "scale range underrun" when not within the range. Channel status values
are available in status monitoring.

46.35 Resistance thermometer sensor type

Einslelhurg Meszei - Sensoikorpensalion | Infermaticnen
Guundeinehrgen | Wedere Einstehungen | Enweiteste Eintedungen
Sensodyp PT o0 Anschhss
| Ptsose [RTD) = |00 -]
Messbeicach Tesrp, Format
|-260.0... B50,0.°C - [T - . @
Skabenng 1
Gudtighesberaich 2
i 280 T ,—.— 4
Max &50 T
3
'lﬂ
2 Leiter 0 4 Leiter
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The example shows the settings for a Pt100 sensor. The settings for Nixxx sensors
or PT1000 etc. are, however, similar.

Pt xxx or Ni xxx or YSI400

Select the resistance thermometer type used: Pt100, Pt1000 or Ni500 etc. The
numerical values for the platinum and nickel thermometers correspond to their res-
istance at 0 °C.

YSI400 is a special NTC resistor mainly used in the medical field (temperature
range -80 to 250 °C, resistance of 1660 ... 6400 Q).

Measuring range

Select the measurement range being used. Depending on the sensor version only
a limited range may be permissible. Refer to the sensor's technical data. The
default is always the sensor's maximum possible measuring range. The channel
receives the status ‘Measurement range overrun/underrun’ for measurements not
within the range. Channel status values are available in status monitoring.

Temp. Format

Select the unit of measurement in which the temperature is to be displayed. Con-
version is performed automatically within the device.

°C: Degrees Celsius

K: Kelvin

°F: Degrees Fahrenheit

R: Rankine

°R: Degrees Réaumur

Scaling

Enter the valid range for sensor signals. The specified range (in the example -260
°Cto +850 °C) is used as the default for the display area for graphics in ProfiSig-
nal. The channel receives the status "scale range overrun" for "scale range under-
run" when not within the range. Channel status values are available in status
monitoring.

Connection

Indicate here how the sensor has been connected (the diagram displays the selec-
ted wiring):

2 Wire: The sensor is connected with only two wires. This is recommended only
for very short lines and high impedance sensors otherwise the resulting voltage
drop across the circuits can lead to measurement errors. Alternatively, a sensor
can be used with three connections, where measurement takes place without line
compensation.
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4 Wire: The recommended connection method for low impedance sensors and/or
longer supply lines. The loss of feed lines does not matter because the device has a
high-ohm input resistance (no voltage drop on the line feed) and the voltage drop
(the measurement value) can be measured directly at the sensor.

There is no choice of circuit type for YSI400
sensors.

46.36 Thermocouple sensor type

' E.mjamm'_ wteis Einslebungen | Eiwesteite Einstelungsn | Einslehung Messzeil | Sensorkanekhui

B Anschisss
| MGl k) -
ezzhereach Terp. Format
[-270,0..13720°C - [ -
Skabeung
Gilighetsbasich 2
Min 270,00 T +
Maxe 1372100 T

The example shows the settings for a type K thermocouple (NiCr-NiAl, nickel-
chrome and nickel-aluminium alloy).

Sensor type

Select your thermocouple type. The letter type and material type of the ther-
mocouple wires are given.

Measuring range

The maximum possible sensor measuring range is pre-selected. The channel
receives the status ‘Measurement range overrun/underrun’ for measurements not
within the range. Channel status values are available in status monitoring.

Temp. Format
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Select the unit of measurement in which the temperature is to be displayed. Con-
version is performed automatically within the device.

°C: Degrees Celsius

K: Kelvin

°F: Degrees Fahrenheit
R: Rankine

°R: Degrees Réaumur

Scaling

Enter the valid range for sensor signals. The specified range (in the example -270
°Cto +1372 °C) is used as the default for the display area for graphics in ProfiSig-
nal. The channel receives the status "scale range overrun" for "scale range under-
run" when not within the range. Channel status values are available in status
monitoring.

Info

Enter the compensation to be used in the Advanced settings tab.
Refer to Settings for all dialogues.

46.3.7 Ph probe sensor type
| Grandeinstedurgen wiskters Einstehigen | Enwedaite Einstekagen | Einsiehng Messzeit | Sensoekonekiur
Sensoilyp Ancchbigs
| pH - | Temp. Kompensation
Mezzhereich
| #4- B25.00 my -
Skalisnng
Mezswent Skalermeait .2
M 21412 it 14,00 fH + +
Mae 41412 it 0.00 pH il
Py =
3
This sensor type determines the pH value from the voltage of the pH probe in mV
and the temperature in ° C of the reference junction via the Nernst factor.
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Nernst factor = In10 * molar gas constant * absolute temperature / Faraday con-
stant

molar gas constant = 8.314472 in J/(mol*K),absolute temperature = temperature
of the reference junction + 273.15 in K,Faraday constant = 96.4851534 in J/(mV*-
mol)

Sensor type

Select pH.

Sensor measuring range

Arange of £625 mV is sufficient for this sensor type.
Temp. compensation

Temperature compensation is determined by measuring the temperature at the
measurement point in the solution to be determined. Activate compensation and
configure the channel using the Advanced settings tab. Refer to Settings for all dia-
logues.

Scaling

The default scaling uses the standard measurement
methods and should not be altered.

46.38 Advanced settings tab

The Extended settings tab is identical for all analogue input sensors but not every
setting is accessible from every type of sensor.
Grundenstehangen | Wekere Einstelungen|  Ervetertz Emsteburgen | Einslebung esszeil | Sensorkorrehiur
UIbensachung
¥ Messbareichsibeamwachung

| Drahtbruchibensachung
Fkhizszeibery
¥ Kalbeation ale 2~ 10 5| Zuken
Mezzrg ale 1 L Zykden

= Reference Junchon Slatus sererber
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Monitoring

Measurement range monitoring: When measurement data is not within the Meas-
urement range specified in the Main settings tab, the channel status is set to ‘Meas-
urement range overrun/underrun’. Otherwise the status displays ‘OK’. The output
value of the channel is set to the maximum or minimum value of the Scaling value
(in the Main settings tab). Channel status values are available in status mon-
itoring.

Wire break monitoring: The option is useful for monitoring sensor failure in, for
example, thermocouples or sensors with 4 mA-20 mA output. In the event of a fail-
ure, channel status is set to ‘Wire-break’. Channel status values are available in
status monitoring.

Cycle times

Calibration every 2 N x cycles: Offset errors require correcting from considerable
ambient temperature fluctuations in long term measurement procedures. This set-
ting determines how often this happens. A cycle is made up of the measurement of
all active channels in the module (refer to Module's overall measurement time in
the Measurement cycle settings tab). The default is every 1024 cycles (210). For
an A/D measurement time of 100 ms for 8 active channels, any offset errors are
then corrected approximately every 14 minutes.

Measurement every x cycles: The setting can be made for a measurement from a
channel not to be taken in every cycle (as in all other channels), but, for example,
only every 10th cycle. A cycle is made up of the measurement of all active channels
in the module (refer to Module's overall measurement time in the Measurement
cycle settings tab).

Cold junction

The setting is available for thermocouple sensor types and pH probes. Enter the
Channel that is to be used for the thermocouple's cold junction measurement
(junction between thermocouple and copper wire/connector) or the temperature
compensation for the pH probe. The default Reference Junction uses the meas-
urement from the Pt100 temperature sensor at the I/O module's terminal and is
practical only for the thermocouple sensor type. A different channel may also be
used for when the temperature at the thermocouple to the copper wire junction
remains constant, or this temperature value can be entered as a Manual value.
Inherit status means that the cold junction is also applied to the current meas-
uring point.

Measuring time tab
Reiter ist noch nicht beschrieben! Beschreibung folgt in Kirze.
Digital input with counter/frequency measurement
Bei den Modulen DIOT, AMDT und ADFT kénnen Sie auf dem Register Grundein-
stellungen (DIOT und ADFT) bzw. Drehzahlmessung (AMDT) wahlen, ob die
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Digitaleingange als Zahler (Impulszahlung) oder zur Frequenzmessung verwendet
werden sollen. Pulse counting occurs according to a signal's falling edge. For fre-
quency measurement, pulses are counted that occur within the gate time. The res-
ultis then converted into a frequency.

Refer also to Module in the Module Settings tab, under Main settings.

Pulse counting or frequency measurement settings
apply to all digital inputs of an I/0 module.

. Elmlmz \wWiekers Eirstebungen | Sensoikonekiu

Seeang Argchhss
Mot Skalarwert

Min 1] 1] L

Max 7200 3600 =

19
N :
?.I_E see :%:*
- H

The example means: 0 pulses correspond to 0 degrees, 7200 pulses correspond
to 3600 degrees (10 rotations).
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. Elwﬂﬁlm: ‘waters Einstelungen | Sermotkorekie
A Argchhss
Mot Shalarmert
[in 1] 1] kHz
M 5000 50 kHz

The example means: 0 pulses correspond to 0 kHz, 5000 pulses correspond (with
a gate time of 100 ms) 50 kHz.

Scaling

Enter two points from the sensor's characteristic curve, if possible, the lower and
upper vertexes. For a linear characteristic, measurement values are then con-
verted into the unit of measurement (scaling) from the sensor. For non-linear char-
acteristics, use Sensor compensation. Refer to tab Sensor compensation. The
specified range (0 to 3600 degrees in the upper example, i.e. 10 rotations; in the
lower example 0 to 50 kHz) is the default for the display area in Profisignal graph-
ics. The channel receives the status "scale range overrun" for "scale range under-
run" when not within the range. Channel status values are available in status
monitoring.
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465 Digital input
[ Grndeinstehungen | weters Einstelungen

Anschiuss

Inverted: This option inverts a ‘high’ level at the input to a‘low’ level at the output
(measurement signal in device) and vice versa.

46.6 Analogue output

Depending on the module, either currents or voltages can be output. The Output
range in the configuration dialogue indicates whether currents can be outputin
the range 0 to 20 mA or 4 to 20 mA or voltages in therange O to 10 Vor = 10 V.
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[ Gndsinstedungen | wisters Einstelungen | Enveherte Enstebungen | Sensorkonekiua|
Chunclle
Kansl »  Druckdifferanz - ﬂ ] Statuz veresban
Skalisning Anichhes
Skalemwer Auzgabewert [md]  Ausgabeberssich
Min 0,00 400 0. 20 mé
Mac 050 20000 @ 4 20 mA 19

The example means: 0 bar corresponds to 4 mA, 0.5 bar corresponds to 20 mA.
[ Grundeinstedungen | \wiskere Einstebungen | Evweberte Emstebungen | Sensorkonekiu |

Cuelle
Kanal ~  Druckdifferens 'ﬂ | Statusz vererben
Skalisng Arschhes
Skaderwerd  Ausgabewert [m] Ausgabebeseich
Mn 000 0,00 0..10%
Max 0,50 100000, 00 27

The example means: 0 bar corresponds to 0 V, 0.5 bar corresponds to 10 V.
Source

Enter either a constant value (Manual value) or select an existing channel from
Channel, from which the value can be output. Selecting Application enables the out-

put value to be manually set via the DataService Configurator or automatically set
via a ProfiSignal application.
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Scaling

Enter two points from the sensor's characteristic curve, if possible, the lower and
upper vertexes. Values from the source are then linearly converted into the range
of specified output values. For non-linear characteristics, use Sensor com-
pensation. Refer to tab Sensor compensation. The specified range (in the example
0 to 0.5 bar) is used as the default for the display area in graphics of ProfiSignal.
The channel receives the status "scale range overrun" for "scale range underrun"
when not within the range. Channel status values are available in status mon-
itoring. The Output range defines the limits of the current or voltage output.

46.7 Digital output
The digital output corresponds to a switch that is either ON (the two output ter-
minals are connected, the inputis "High" ) or OFF (no current flow between the
two output terminals, the inputis "Low" ). An external voltage source may be
necessary (see wiring diagram in the dialogue). Be aware of the maximum per-
mitted currents and voltages for the digital output, (refer to the Technical spe-
cifications).
Grundeintebungen| ‘wekers Einslelungen
Wisthequels
K.anal = iarergwert Kraft - ﬂ o | Slatus versiben
Anchiuzs
It
1
P ———
+ =2
SR
(L L] y ...:
— kad
]
2
Source
Enter either a constant value (Manual value) or select an existing channel from
Channel, from which the value can be output. Selecting Application enables the out-
put value to be manually set via the DataService Configurator or automatically set
via a ProfiSignal application.
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Inverted: This option inverts the "High" level for the channel into the OFF state (No
current flow between the two output terminals) at the output and vice versa.

Configuring software channels

Refer also to Settings for all dialogues

Software channels are calculations or functions that are performed within the
device. In previous device families from Delphin, such channels were also called
virtual channels. Any nhumber of channels can be created. This is a standard fea-
ture of the device.

Display the Software channels in the context menu (DataService tab Channels ).
You can then either create a Channel group (e.g. Analogue channels in the
example) to group together created channels, or select one of the available chan-
nel operations. The context menu contains all available calculations and functions.

Alternatively, software channels can be created via the context menu of a hard-
ware channel as Create dependent channel. In contrast to creation via Software
channel, the source channel is already selected within the dialogue and the chan-
nel is (initially) located directly under the hardware channel. Following creation,
the user-defined view enables channels to be moved and grouped differently.
Another option enables the linking of a channel. The original channel remains in

the original position, but creates in another location an entry that is linked to this
channel.

Linking channels

From the Options of the DataService Configurator, select Move/link channels. In
the user-defined view (View - Right/left panel - Channel sheet options) move or
link a channel by left-clicking and holding. Further information is available in the
manual to DataService Configurator.

Further configuration is similar to module channels. Specific settings for each func-
tion are explained in the sections here. General information on dialogs is available
in Settings for all dialogues.

Adder

This software channel adds together all values from the specified source channel:
Adder = adder + new value

Reset: When enabled, the calculated sum is output only in the case of a reset event
and then reset internally to zero. When not enabled, the sum is output for each
each new value from the source channel.

Refer also to Trigger options .

Generate intermediate values: When enabled, results are also output between
reset events immediately following their calculation, (without being reset to zero).
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472 Operating hours counter
This software channel registers the time period during which the source has an
active level. When the level becomes inactive, the time period is added to the exist-
ing time period.
High level / Low level: Sets the active level of the source.
The operating hours counter retains its value even when the scale is
altered.
Enable Reset and configure a channel and the trigger ( edge, level ) to reset the
operating hours counter.
Refer also to Trigger options .
If the source has an active level when the reset signal occurs, the operating hours
counter is reset to zero only after the source becomes inactive again.
473 Differentiator
This software channel calculates the ratio of the difference between two values
from the source channel to the difference between their time stamps in relation to
the time base:
Differential = ( A value / A timestamp) * time base
Refer also to the Additional Settings tab
Time base: Enter the time base for the calculation. The defaultis 1000 ms.
Enable the Trigger if the calculation is to be triggered by specific events. The dif-
ferential between successive trigger events is then calculated.
Refer also to Trigger options.
474 Event
Dialog ist noch nicht beschrieben! Beschreibung folgt in Kiirze.
475 Flip-flop
This software channel functions as a hardware flip-flop.
Select the type of flip-flop in the Mode field. A diagram is displayed depending on
the selection. Various inputs are available. Disable any unnecessary inputs.
Delphin Technology AG Message Manual
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Settings 'FlipFlop’ (FlipFlop) (==
[V] Auctive
Charnelname  FlipFlop [ Inkerited prefix
Unit
Location
Description Standard flip-flop functions
tain settings| Advanced settings | Infarmation
Mode
Pre 1 JK. FlipFlop
] (S: Q @ RS FlipFlop  [] Preset-Priotty [ Set-Priarity
—R () D FlipFlop
Cir () Latch
Freset
High lewel - - ,D [] Inherit state
Set
High lewel - - /D [] Inherit state
Clock
- 2| i sae
Reset
High lewel - A ,D [] Inherit state
Clear
High lewel - - /D [] Inherit state
Bz Copy | gEaste | + Frevious | * Mext | q/QK | x Cancel | ? Help |

The "Latch” mode will store any data types, for example, if the D source is an ana-
logue channel, the flip-flop stores the analogue value.

The following tables show possible statuses.
This means: X = any level, 1 = edge, H = “high” level, L = “low” level.
Refer also to Trigger options .

JK flip-flop
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1 XX X H X L
2 XX X L H H
3 L|IL X L L Previous status
4 H|L 1 L L H
5 L{H 7 L L L
6 H|{H ) L L Toggle

RS flip-flop state table

R E S+osr?:ypri- (clgck) (ctlzclarar) Przg)re-

1 |x|x X X H X -

2 |x|x X X L H !

3 |H[L X ! L L H

4 |L[H X ! L L -

5 |H|H L 1 L L L

6 |H[H H ! L L i

] iR < « L L Previous
status

In RS flip-flop, there is the additional option of Set priority, i.e. the value at set
input (S) has priority when R = H.

D flip-flop

Status D C (clock) ClIr (clear) Pre (preset) (o)

1 X X H X

L
H
H
L

r|lr | T | X

X
T
i
L

au|lh|lW|IN
|\ |~ |
|- |- | X

Previous status
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Latch

Status D C (clock) CiIr (clear) Q
1 X X H L

D

2 D ) L
2 D H L D (transparent)
3 X L L

Previous status

Limit value

This software channel monitors the specified source channel. The result, i.e. the
output signal of the limit value channel, is "High" when the specified alarm con-
ditions are met.

The following forms of monitoring are available:

Mode Alert when

the value is above the specified range or above the

Overrun threshold

the value is below the specified range or below the

SR threshold

Band mon- the value is outside the specified range (threshold + band-
itoring width)

the value is within the specified range (threshold + band-

Band violation width)

values change by more than the bandwidth during lag

Constancy time

In addition, you can also set no triggering for wire-breaks at the source. The set-
ting is only for sources (sensors) which can have wire-break monitoring.

For all input, either enter a fixed value (Manual value) or specify a channel that
delivers the value. It is possible to dynamically change the limit values during
measurement.

Threshold is the decisive value in monitoring.

Hysteresis: Hysteresis prevents the alarm being repeatedly activated for small fluc-
tuations around the threshold value in the monitored signal. Depending on switch
direction, the hysteresis lies below the threshold (for overruns) or above the
threshold (for underruns). See images. The hysteresis is especially beneficial for
small (noise) signals. The Delay option offers an alternative.
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Bandwidth: Sets the "monitoring window" for forms of monitoring: Band violation
and Constancy. In Band monitoring/violation, the "monitoring window" is sym-
metrical to the threshold. The value entered acts as a subtraction to the window
with band monitoring in positive and negative directions, and as an addition with
band violation.

Example: Threshold = 50, bandwidth = 3 -~ means the range from 47 to 53 is
monitored.

Delay: The alarm condition must be me during the specified time to trigger an
alarm. The option is an alternative to the Hysteresis option and is especially suit-
able for suppressing false alarms for brief signal distortions with high amplitudes.
Both options can be combined.

Latching: The alarm is latched (continues to alarm) even when the alarm condition
is no longer met. Enabling Latching changes the field label in Reset trigger for
latching. The alarm resets when a reset event occurs, e.g. arising edge in the
given channel. The Reset priority option causes an alarm to reset when the alarm
condition is still met.

Refer also to Trigger options .

477 Pulse generator
The software channel can be used in two different modes:
« Free running: Continuous pulses are generated at a fixed repetition rate
(Cycle time) and at a set Pulse width.
Delphin Technology AG ProfiMessage Manual

101 Dezember 2015



ProfiMessage

elphin

Technology

A Apapy!

T T T T
049:21:40 0521:45 09:21:50 0321:58

« Synchronous: Pulses are generated with a repetition rate based on the time.
If, for instance, a Cycle time is set at 15 minutes, pulses are generated at 00,
15, 30 and 45 minutes of each hour. As the pulse can only be generated with
integer scaling factor, only discrete values can be selected.

Pulse width: Sets the pulse duration, for example how long the pulse maintains a
"High" level.
Cycle time: Sets the pulse repetition rate.

In Synchronous mode, only certain times can be selected from the list as the
cycles are in integer scaling factors with respect to time.
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After closing the dialogue with OK , a validity check is performed. If the input is
invalid, e.g. the pulse width is greater than the cycle time, an error message is dis-
played and the previous valid configuration is retained.

Error @

Ok

Source: In the trigger option Level, the pulse generator only operates while the
source is active. In the trigger option Edge, the pulse generator starts with the
edge of the source and runs continuously or until stopped with Reset.

Delphin Technology AG ProfiMessage Manual

103 Dezember 2015



ProfiMessage

r -
Delphln
Technology
-—
T T T T T T
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The diagram shows the release of the pulse generator ( red curve) by the source (
blue curve).

Reset: Sets the output of the pulse generator immediately (asynchronous) to

"Low" level when the event occurs. If the Level trigger setting is selected, this sig-

nal permanently suppresses further pulses occurring at the pulse generator out-
put.

Refer also to Trigger options .

Examples
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The following are examples of possible uses for the pulse generator.

Example 1

Delphin

Technology

Active

Charreinames  ImpulzeGeneratar

Location

Settings Tmpulse generator’ (ImpulseGenerator)

Description Generates impulses cpclically

Main settings | Advanced settings | Infarmation

[ Inkerited prefis

Pulse mode
@ Free running

() Synehronous bo real time

7] Source
High lesvel

Pulse width
@ Chanrel width
() Manual value

Cycle ime

J Inherit state
- & /D It state

() Charinel 2
@ Manual value

Reset
Rizing edge w | FReset

[ Termination of current cycle

- /O Inherit state

B3 Copy | R Paste |

* Frevious |

+ Mext | " OK | X Cancel | ? Help |

In this example, the pulse generator runs in continuous mode. The cycle time is 5
seconds. A channel has been selected for the pulse width that initially outputs the
value 1 and then the value 2. The channel is not permitted to output a negative
value (no negative times) nor a value greater than the cycle time, i.e. 5 in this
example. Another channel is given for the reset.
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Impulze...

04 Res.,

T T T T T
024910 02:43:20 084330 08:43:40 02:45:50

Once the pulse generator starts ( red curve) with a pulse duration of 1 second,
the pulse duration is set to 2 seconds ( green curve). After three pulses, the reset
channel ( purple curve) gives the reset signal and the pulse generator issues no
more pulses (the next pulse would be due at 8:49:30). Pulses begin again only
after deleting the reset signal (level = "Low"). The cycle time indicates that the
next pulse will be output at 08:49:50.

Example 2
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Settings Tmpulse generator’ (ImpulseGenerator)

Active

Charrelname  ImpulzeGeneratar
Location

Description Generates impulses cyclically

Main settings | Advanced setings | Information

==

[ Inkerited predis

Pulse mode
@ Free running

() Synehronous to real time

Source

High level w | Trigger

Pulse width
@ Charinsl

= Width
() Manual walue

Cycle time
@ Charinel
() Manual value

Fesst

Culcletime

Inherit state

Inherit state

It state

Rizing edge -

[ T ermination of curent cycle

Inherit state

Bz Copy | B2 Paste |

* Previous |

* Mext |

\/ jul 4 | x Cancel | ? Help |

In this example, the pulse generator runs in controlled mode. The trigger is
enabled by setting High level ("High"). The pulse width and cycle time are set by
other channels. Note that these channels may not issue negative values (no neg-
ative times) nor conflicting values such as a pulse width greater than the cycle
time. Another channel is given for the reset.
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Irnpuil ...

04 Res..

01 Trig...

091220 08:12:30 0312:40 09:12:50 0813:00

The pulse generator (red curve) is started by the trigger channel (blue curve)
with a 2-second pulse duration (green curve) and a 6-second cycle time (black
curve). After three pulses, the pulse duration is increased to 3 seconds (green
curve). After another two pulses, the cycle time (black curve) is reduced to 5
seconds. Just before 9:13:00, a reset occurs at the rising edge of the reset chan-
nel. Because the trigger source has a "High" level, the pulse duration re-starts
even though a pulse has already begun.

Example 3

The following examples illustrate the relationship between trigger signal and reset
signal.

a)

Trigger and reset are triggered by channels and are set to Edges (both) . Then
both the signal's rising and falling edges trigger the event.
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034500 09:43.20 03:49:40

The trigger (blue curve) starts the pulse generator (red curve) with a rising
edge. Then the reset (purple curve) is triggered with a rising edge and the pulse
generator is stopped. Pulses are generated again only after the trigger gives a new
start signal with a falling edge. A falling edge of the reset channel stops the pulse
generator again and pulses are generated again only after the rising edge of the
trigger channel.

b)

The trigger is triggered by a channel and has been set to Edges (both) . The reset
is also triggered by a channel, but has been set to High level.
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10:17:30 10:17:40 10:17:50 10:18:00 11810

The trigger (blue curve) starts the pulse generator (red curve) with arising
edge. Then comes the reset (purple curve). Because the high level ("high")
remains, no further pulses are generated (Reset = High level ). Meanwhile, the
trigger channel switches to a low level ("Low"). However, because the reset chan-
nel remains at a high level as before, the trigger channel's edge has no effect. The
pulse generator does not re-start even when the reset channel reverts to a low
level as it is only re-started with an edge in the trigger channel. The pulse gen-
erator restarts only once the trigger channel has a (rising) edge.

c)

Trigger and reset are triggered by channels and are set to Level high.
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102500 102520 102540

The pulse generator (red curve) is started by the trigger channel (blue curve).
When a reset signal (purple curve) is received, the output is set to "low" and no
further pulses are generated. When the reset signal resets to "Low", the pulse gen-
erator re-starts (10:25:25) because the trigger channel remains at a high level. In
the second example, no further pulses are generated because the trigger channel
has meanwhile gone to "low".

d)

The trigger is triggered by a channel and has been set to High level. The reset is
also triggered by a channel, but has been set to Edges (both).
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The pulse generator (red curve) is started by the trigger channel (blue curve).
When a reset signal (purple curve) is received, the pulse counter is set to "low",
but begins immediately to generate new pulses because the trigger signal remains
"High" and the reset signal is generated only by the edge. The pulse generator
stops only once the trigger signal also goes to "Low". The falling edge of the reset
signal has no effect here as no pulses are being generated at this time.

478 Integrator

This software channel calculates the area below a curve ( Source).
Integral = Z(((previous value + current value) / 2) * A time stamp * time base)
Cyclic: A new value is repeatedly obtained from the source for the given Period and
the integral is calculated between the current and previous value. A new value is
calculated for each interval and added to the running total.
Adaptive: When the source delivers a new value, the integral is calculated between
this value and the previous value. The result is added to the running total.
Time unit of source: The calculated values are scaled to the source's time unit,
e.g. in I/min (for litres per minute, enter 60 seconds).
Reset: When enabled, the calculated sum is output only in the case of a reset event
and then reset internally to zero.
Refer also to Trigger options .
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Generate intermediate values: When enabled, results are also output between
reset events immediately following their calculation, (without being reset to zero).

479 Channel group
Use channel groups to group related or interdependent channels. Any number of
channel groups may be created. If required, a channel can be linked to more than
one group (linked channels: refer to Configuring software channels).
4710 Linearisation
Linearisation enables an additional conversion to be performed on a channel's val-
ues. An advantage of this feature is that the channel's original values remain avail-
able with the conversion being performed in a "new" channel.
The available options are identical to those for a global table. This dialogue enables
either a conversion function to be set for this channel ( Table type: local table ) or
the use of a global linearisation function ( Global table ) which has been set up via
the Global linearisation table option in the device's context menu.
See also Tables, (global) Linearisation tables, Settings for all dialogues: Sensor
compensation tab
Method
1. Select atable type.
For external tables, then select a table; for an internal table, create a table via
the Table tab that is then displayed.
2. Select asource.
3. Setup atableif necessary (Table tab).
A table can be imported instead of creating a new one: Import.
Mode: There is a choice of modes
. Offset
An offset shifts the curve by a fixed value, for example the given value is
added to the measurement value.
. Offset and slope
Allows a shifting of the curve and an increase in its slope.
« Quadratic
Generates a quadratic curve through the given points to linearise the meas-
ured values.
« Linear interpolation
Set a table for converting measured values into display values. Linear inter-
polation takes place between the given points.
« Spline interpolation
Delphin Technology AG Message Manual
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An optimal fitting polynomial 3rd degree (cubic spline) is determined using
spline interpolation for the given values which is then used to to convert the
measured values.

Info

You can use copy and paste to transfer data from an Excel table into
the dialog table. Position the cursor in the table's top left field of the
first row. Extra rows are created automatically when this is permitted
by the selected mode.

Click on a row and use the Del key to delete unwanted rows. Insert
extra rows in a linear interpolation using the Return key.

A created table can be exported and then re-imported later: Export
and Import.

4711 Logic

This software channel enables digital channels to be linked logically. Various
boolean functions are available: AND, OR, NAND, NOR, NOT, XOR and XNOR as well
as antivalence (XOR with more than two inputs) and equivalence (XNOR with more
than two inputs).
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Settings 'Logic’ (Logic) @
Active
Chartelhame  Logic [ Inkerited predis
Location

Description Calculation similar bo logic gates

Main settings | Advanced setings | Information

Logic gate type

I NDT
o & fo— ) AND @ NaND () XOR () Antivalence
o . . ) ) Add input
() 0R () MOR ) =MOR () Equivalence

Inpuits:

High level - - p Inherit state

Bz Copy | ER, Paste | * Previous | * Mext | \/QK | x Cancel | ? Help |

Add input produces additional inputs. All inputs are linked according to the selec-
ted logic.

NOT, XOR and XNOR functions can link only one or two
inputs.
Only this number of inputs can then be created.

Click ﬁ

to delete an input.
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Status table NOT
Input value Output value‘
L H
H L
Status table AND
Input value A Input value B Output value
L L L
L H L
H L L
H H H
Status table OR
Input value A Input value B Output value
L L L
L H H
H L H
H H H
Status table NAND
Input value A Input value B Output value
L L H
L H H
H L H
H H L
Status table NOR
Input value A Input value B Output value
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Input value A Input value B Output value
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H

L

L

H

H

L

Status table XOR (exclusive OR)

Input value A Input value B Output value
L L L

L H H
H L H
H H L

Status table XNOR

Input value A Input value B Output value
L L H

H

L L
H L L
H H H

Status table antivalence

elphin

Technology

The output for antivalence is then "High" if an odd number of inputs are "High"

and the remaining inputs are "Low".

Input value A I ‘

L

nput value B Input value C Output value
L L

I | |- | |- |~

L H
H L
H H
L L
L H

r|lT |- [T |XT
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Input value A Input value B Input value C Output value‘

H H L L

H H H L

Status table equivalence

Input value A Input value B Input value C Output value‘

r|lT|IT | | ™
r|T | | |

I | T | T |xT | ||| ™
IrI|(TxT|(xT|(r|T (" || X

4712 Markers

This software channel provides a control option that enables either manual control
over the processes in a device via the DataService Configurator or automated con-
trol via a ProfiSignal application.

Signal flow is via a marker channel from the DataService Configuratoror a ProfiSig-
nal application towards the device. Using channel markers differs to analogue or
digital outputs or COM channels set to outputs, in that access is to the device itself
and not just to the connected process.

The created marker is configured as a source for the controlling channel, e.g. as a
reset trigger for a counter channel.

Application: This option enables marker control via the DataService Configurator or
ProfiSignal. You can set the marker to a constant value via the marker's context
menu in the DataService Configurator or control the value automatically via an
application of ProfiSignal.
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Technology
“= DataService Configurator | = e
Connect View Options Help
Connections|  Lhannels | Database | Aleing | Scheduler [ User | Conrections | Channels | Database | Alerting | Scheduler| Us <[>
[Ehanrel “alue State [Hame
= e Expert Logger swpertlogger4408031 0, MetiDS 25115255 - Driine = [ DetaService D 4321
= Gty Software channels s Evpet Logger expertionger 44020310
(E5] Library
o B swem Properties
s e Delete channel o
= Interfaces Partial configuration »
= 4y Memory Child channels > 2490 MiB Ok
Store channel in »
Set value » 00
10
Create dependent channel »
Valuex
[ LK1 [
Conligurstion | Events

State: Connected

Manual value: This option sets a constant value for the marker. This setting is use-
ful during installation to test specific devices or activate system responses.
Do not forget to disable the option for normal operation!

Average

This software channel calculates the average from the source values.

Moving, arithmetic average: This arithmetic average is calculated from a con-
figured series of values numbering from 2 to 1000 values.

Moving means that each new value from the source is stored to the data series and
triggers calculation of the average from the accumulated values and output of the
result. If the number of values reaches the specified maximum, the data series is
then full and a new value from the source then overwrites the oldest value.

A device reboot or a configuration change deletes all the accumulated values.

Block averaging: This option provides two methods of averaging:
« Arithmetic average: The arithmetic average, also called the mean, is the sum
of all values of a data series divided by the number of values.
« Vector average: The vector average is the average for a unit circle. The
method is used, for example, for mass flow rates in air conditioning engin-
eering.

Edge triggering (only with block averaging): The configured average type is cal-
culated at the time of the trigger event for all values of the data series that have
accumulated between two trigger events. The result is output following cal-
culation.

Level triggering (only with block averaging): When a level moves from an active to

inactive state, the average is calculated from the values accumulated during the
active level period.
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Generate intermediate values (only with block averaging): When enabled, the res-
ults between the trigger events are immediately output after calculation (with each
new source value).

Refer also to Trigger options.

PID controller

The PID controller channels enable the continuous control of a process variable.
Available controllers are P, I, PI and PID. Additional settings are also available, e.g.
dead zone, manipulated variable limit etc.

Topics
47141 Introduction to control technology
This Section gives you an introduction to control technology in order to help you
understand the PID controller.
Topics
471411 Designations
Control loop variables
w — reference variable. Process variable setpoint or target value.
y — manipulated variable. Controller output value.
x — control variable. Process variable to be controlled. .
xd - control difference or control deviation. Xd = W -X
z — interference variable. Interference influence on process variable by process.
Control loop with controller and control paths:
lz
w Xg y Regelstrecke ”
Regler - oder -
Prozess
X
Control parameter
Kp - proportional amplification. For controller P component.
Tn - reset time. For controller I component.
Tv - derivative time. For controller D component.
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Typical formula for a standard PID controller:

dxg

1
yzKp*(xd+a*fxddt+Tv*?)

Characteristic control system values

KS - process gain. dX/dY of a system step response.
Tu - delay time

Tg - compensation time

Tt - dead time

W - inflection point

KI - integral gain

TI - integral time

Control paths

To find a suitable controller, you must know the characteristics of the control paths
to be influenced.

A control path is that part of a system between the final control element for the con-
trol quantity (the process quantity to be controlled) and the control quantity's
measuring point. The final control element and the measuring element are also
part of the control path.

Control paths can be fundamentally divided into two categories:

« Control paths with compensation: When a control or interference variable
changes, the control variable searches for a new final value (steady state).
Example: Flow, temperature, etc.

« Control paths without compensation: Control paths that do not search for a
final value (integrating control paths), are known as control paths without
compensation. Example: Fill level.

Most control paths consist of P systems (amplification/attenuation), one or more
T1 systems (lowpass) and if possible one dead time (run time). Paths with PT1
properties are called first order control paths. Control paths with multiple T1 sys-
tems correspond to nth order control paths.

Control paths with compensation have the following char-
acteristics:
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The controllability of such a control path by a PID controller can be estimated as fol-
lows:

Tg/ Tu > 10: easy controllability
Tg/ Tu > 6: medium controllability
Tg / Tu < 3: poor controllability

For control paths with dead time, Tg / (Tt + Tu) defines the controllability..

Step response of control path without compensation:
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471413 Continuous controller (PID)

With continuous controllers, the manipulated variable Y assumes any value within
a working range.

« Pcontroller: The P controller changes the manipulated variable immediately
proportionally to the change in the control deviation.

« Icontroller: TheIcontroller (integrator) assigns a particular control rate to a
particular control deviation.

« PIcontroller: The PI controller is formed by combining a P controller with an I
controller. The PI controller contains a proportional and an integral term.

« PD controller: The controller comprises a controller with a Pterm and a D
term. The derivative element assigns a manipulated variable to a particular
change rate of the control deviation.

« PID controller: The manipulated variable consists of a proportional, an integ-
ral and a derivative term.

Controller choice
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Controller
type
Loop
(with com-
pensation)
A little Setpoint
Pure dead time |Unusable [ worse and dis- Unusable | Unusable
than PI turbance
Dead time and A little Setpoint
Worse .
delay Unusable worse than | Unusable [and dis-
than PI
1. Order PID turbance
Dead time and . Setpoint
delay unsuit-- 1 gy Worse Bad and dis-
able than PID
2. Order turbance
Delay . .
Setpoint |Dis-
1.Orderand |pefer- Unsuit- | Inter- with turbance
small dead ence able ference delay with delay
time (delay time time
time)
. Unsuit- Worse A little Unsuit- Setpo_mt
Higher order worse than and dis-
able than PID able
PID turbance
. . Dis-
Without com- |Setpoint [Unus-
. . turbance Refer- Inter-
pensation and [(without |able, .
. (without ence ference
with delay delay) unstable delay)

47.14.2 Controller parameter settings

Various methods have been established to determine controller parameters. This
introduction describes the Chien, Hrones and Reswik configuration guidelines.
You can find further configuration guidelines and methods in related specialist lit-
erature.

Topics
471421 Configuration guidelines for control paths with equalisation:
Determine the following control path characteristic values from the control path
step response:
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« Process gain KS

« Compensation time Tg

. Delay time TU

« For systems with dead time, the equivalent dead time Tu + Tt is used in place
of the delay time Tu.

You can specify the controller parameters (reference values) according to the fol-

lowing table:
Controller UG UL e Control process with approx-
type cess imately 20% overshoot
(no overshoot)
Optimise: [Interference | Reference |Interference Reference
K»0.3*Tg [K»0.3* « «
P /Tu T/ K»0.7*Tg/Tu [K» 0.7 *Tg/ Tu
K»0.35%*
X
o1 7T»uO'6 T9 | 1g/Tu |K»0.7%Tg/Tu |K»0.6%Tg/Tu
TN » 4 * Tu TN»1.2* [TN»2.3*Tu TN>»Tg
Tg
K »0.95 *
K» 0.6 * "
g/ Tg/Tu K> 1.2*Tg/Tu | > 9:33 19/
D [IN724% donsTg TN 2%T T
Tu J y TN » 1.35% Tg
* kS
TV»0.42% [1V?057 |TV>0425TU 1y 0 4751y
Tu u

471422 Configuration guidelines for control paths without equalisation:

Determine the following control path characteristic values from the control path
step response:

« Integral gain KI

« Delay timeTU

You can specify the controller parameters (reference values) according to the fol-

lowing table:
Controller type K TN TV
P 0.5/ (KI*Tu) |- -
PD 0.5/ (KI*Tu) |- 0.5*Tu
PI 0.42/(KI *Tu) 5.8 *Tu| -
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Controller type

PID 0.4/ (KI*Tu) [3.2*Tu|0.8*Tu

47143 Configuring PID controllers

The controller is specifically configured in tabs “Main settings”, “Controller 1” and
“Controller 2”.

Settings in tabs “Controller 1” and “Controller 2" are only required for specific
applications.

The controller channel obtains its input values (setpoint variable “"W"” and process
variable “X” from two HW channels or SW channels of the device). The controller
yields the manipulated variable “Y" as the output value in the preset value range
0...100% or -100..+100%. If you link the output of the controller channel directly

with an analogue output, you must enter the same scaling 0...100 % or -
100...+100 %.
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471431 Main settings tab
Settings 'PID controller’ (PID controller) @
[V] Active
Channelname  PID controller Prafix geerbt
°/°
Location
Description FID cantraller [proportional-integral-derivative contraller)
tain settings| Advanced setings | Contraller 1 I Contraller 2 | Informati0n|
Output range [v) Input range [x.w}
2 0-100% @ -100-100% 0 ik 100 100 %
Reference vanable [w)
I Channel
@ Manual value
Controlled variable [#]
Select channel hd ,D Inherit state
Contraller type:
F term [Kp]
1 Channel
@ Manual value
| term [Tn)
1 Channel 1 3
@) Manual value
Chaninel 1
@) Manual value
Dielay time 1
Initial walue | term
I Chanrel 0
@) Manual value
LCopy | R Paste | * Frevious | * Mext | « OK | x Cancel | ? Help |
Output range: Set the required output range for the final control element: 0...100
% or -100...+100 %.
Input range: Match the input range of the setpoint variable (w) and process vari-
able (x) to the internal operating range of the controller. Important: The setpoint
variable (w) and process variable (x) must match one another.
Setpoint variable (w): Source channel for the setpoint variable. An analogue input,
a marker or the output of another controller (cascade) is normally used as the
source channel. Ensure in the case of a cascade that the master controller has a
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fixed output value range. Conversion may be required through a calculation chan-
nel.

Process variable (x): Source channel for the process variable. An analogue input is
normally used as the source.

Controller type: Type of controller: P, PI, PID, PD or I controller

Pterm (Kp): The P part of the controller, i.e. the proportional gain, Kp. Altern-
atively to manual configuration, you can control Kp via a channel, for example, via
a slider from a visualisation system.

Iterm (Ti): TheIterm of the controller, i.e. the integral time, Tn. Alternatively to
manual configuration, you can control Tn via a channel, for example, via a slider
from a visualisation system.

D1 term (Td): The first D term of the controller, i.e. the derivative time Td. Altern-
atively to manual configuration, you can control Td via a channel, for example, via
a slider from a visualisation system.

Delay time: By enabling this option, you can switch the first D term of the con-
troller from difference to time delayed difference. We recommend enabling this
option.

Start value 1 term: Depending on whether the I term is activated (see controller
type), here you can choose to give the start value of the I term or the zero point of
the manipulated value (y).
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Autive
Channelname  PID controller
°/°

Location

Settings 'PID controller' (PID controller)

Description FID contraller [proportional-integral-derivative contraller)

| Fain settingsl Advanzed settings| Controller 1| Cantraller 2 | Informati0n|

[T Hand drive

Channel 0
@ Manual value

] D2term [Te)
Charinel
@ Manual value

Dielay time

Feedback limiter ta D2

Computing intery al

@ Value change on % and w

() Cyelic 1000

(X

Inherit state

B Copy | B2 Paste |

x Cancel | ? Help |

Manual operation: Enable this option to switch between automatic mode and

manual operation.

On/Off: Give the source channel by which the switch between automatic mode and
manual operation is to occur. If a value is = 1.0, the manual value (see below) will

be output as manipulated variable (y).

Manual value: Give the source value which delivers the “*manual value”.

D2 term (Td): Optional second D term of controller.
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Delay time: By enabling this option, you can switch the first D term of the con-
troller from difference to time delayed difference. We recommend enabling this
option.

Limiter feedback to D2: This option feedbacks the manipulated variable cut in the
preceding control cycle to the second D term. Give the degree of feedback in the
Amplification field (1.0 = full feedback).

Computing interval: Enter how the controller output is to be updated: Via a value
change of the process variable (x) and setpoint variable (w) or via an adjustable
time period.
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471433 Controller 2 tab
Settings 'PID controller’ (PID controller) @

Autive

4

Location

Channelname  PID controller

Inherited prefix

Description FID contraller [proportional-integral-derivative contraller)

Main settings | Advanced setings | Contraller 1| Contraller 2 | Informati0n|

P term acts on 01 term acts or L1 term acts or D2 term acts on
@ % b Only negative values "
@ nd 3 xd @) Al values &) =
Only positive values
[ead band
[ #d dead band 0 %
1 %
Output lirnit [}
[ Lower limit 100 %
[ Upper limit 100 b4
LCopy | R Paste | * Frevious | * Mext | « OK | x Cancel | ? Help |

P term affects: Specify how the P term of the controller is to use the control devi-
ation (xd) or immediately the process variable (x) as an input value.

D1 term affects: Specify how the first D term of the controller is to use the control
deviation (xd) or immediately the process variable (x) as an input value. You can
also set which input values the first D term reacts to. All non-effective values are
taken as 0.0.

The option is only available if the first D term operates without Delay time.

D2 term affects: Specify how the second D term of the controller is to use the con-
trol deviation (xd) or immediately the process variable (x) as an input value.
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Dead zone: Activates the dead zone of the control deviation (xd). Specify the zero
point of the dead zone with Zero point. The entry field Width contains the max-
imum deviation from the zero point of the dead zone, within which the control devi-
ation is set to 0.0.

Output limitation: This option allows the value range of the manipulated variable to
be limited to values larger than -100% or smaller than +100%. The cut term of the
manipulated variable can optionally be fed back to the second D term of the con-
troller.

Pulse width modulation (PWM)

This software channel generates a square signal with a variable frequency and
variable pulse-pause ratio. The pulse-pause ratio is determined by the source.

Frequency/period:

Enter either a fixed frequency or time for the period of the fundamental oscillation
or name a channel that provides the appropriate value.

Duty cycle

Lower / upper limit: Set here the minimum and maximum values for the pulse-
pause ratio.

A pulse-pause ratio of 0% means that the PWM output is permanently switched
off. A pulse-pause ratio of 100% means that the PWM output is permanently
switched on. The range of source values is limited to the specified range.

Calculation channel

This software calculates the input mathematical formula. Any number of sources
can be linked within the formula. Each source is represented by a variable that can
assume either a constant value or the value from the specified channel.

Method

1. Settherequired variables with Add variable.
A variable named var0 is created by default, but its name can be changed.
2. Set whether the variable is to have a constant value (Manual value) or
whether the value is to be obtained from a channel (Channel).
3. Enter the formula expression in the field Formula.

Restrictions on variable names

1. Thefirst character must be alphabetic (a...z/A...2).
The subsequent characters must be alphanumeric (letters a...z/A...Z or num-
bers 0..9) or an underscore (_).

2. Variable names must be unique (no repeat names in different channels).

3. Adistinction is made between upper and lower case letters.
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Inputin the formula field must use the same syntax as for variable names, oth-
erwise the formula is invalid.

Example

Settings 'Calculation’ (Calculation) @
Ative

Charnelname  Calculation [ Inkerited prefiz
Unit

Location

Description Calculates various arithmetic operations

Main settings| Advanced settings | Additional I Information

Formula
(Pres1 + Pres2) / 188 + Offset

Pres1 1 G Pres. Fill 01 i
= () Manual valus M ,D [¥] Inherit state X
Pres2 © Channel Fres. Fill 02 .
. ) Manual value - ,D [T Inherit state X

Ofset © Chanrel 1000 X
@ dManual value

[ Orly calculate, i all input values 01 :I 5 Add Variable
withir the time frame

B Copy | EEaste | * Previous | * Mext | ¢QK | x Cancel | ? Help |

The example calculates the difference between two channels, divides the result by
100 and adds an offset.

Syntax for the formula field

« Operandl operator operand?2, e.g. pressure 1 - pressure2
« Operator operand, e.g. ! DigIO1
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« Function(operand), e.g. sin(pressure)
« Function(operandl , operand2), e.g. pow(pressure, 2)

Available calculation functions

_ Data types
Typel :f L Function
culation Operandl Operand2
Basic cal- . bool, int, |[bool, int, |Operandl +
culations Addition float float Operand2
. bool, int, |bool, int, |Operandl -
SULIEETE float float Operand?2
. bool, int, |bool, int, |Operandl *
Multiplication float float Operand2
Division bool, int, |bool, int, |Operandl -
float float Operand?2
Logical oper- AND bool, int, |bool, int, |Operandl &&
ations float float Operand2
OR bool, int, |bool, int, | Operandl ||
float float Operand2
bool, int
I ! - I
NOT float IOperandl
Blpary oper- AND bool, int bool, int OperEmeL &
ations Operand?2
. . Operandl |
OR bool, int bool, int Operand2
. . Operandl »
XOR bool, int bool, int Operand2
Negation bool, int bool, int ~QOperandl
Left shift
(move operandl
to the right by BoollinE boolbint Operandl <<
number of pos- Operand2
itions in oper-
and2.)
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_ Data types
TypT (;f =l Function
cufation Operandl Operand2
Right shift
(move operandl
to the left by bool, int bool, int Operandl >>
number of pos- Operand?2
itions in oper-
and2.)
Operations . bool, int, |bool, int, (e
. Minimum andl, oper-
with sets float float
and2)
) bool, int, |bool, int, Min(oper-
Maximum and1l, oper-
float float
and2)
Matching oper- 2l Oty ) ool [l Operandil <
. Less than float, float,
ations . . Operand2
string string
Less than or bool, int, | bool, int, Operandl <=
equal float, float, Operand2
q string string P
bool, int, [bool, int,
Greater than float, float, OfpEIFEIe, &
. . Operand2
string string
Greater than or bool, int, | bool, int, Operandl >=
equal float, float, Operand2
q string string P
bool, int, |bool, int, Operandl ==
Equals float, float,
- . Operand2
string string
bool, int, |bool, int, Operandi 1=
Not equal to float, float,
: . Operand2
string string
. . bool, int, | _ TAN(Oper-
Trig. functions [ Tangent float and1)
Cosine bool, int, |- COS(Oper-
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_ Data types

Typ(i ‘;f c:l Function Syntax
cuiatio Operandl Operand2
float andl)
. bool, int, | _ SIN(Oper-

Sine float andl)

Reverse trig. bool, int, | _ ATAN(Oper-
functions Arctangent float andl)

Arccosine bool, int, | _ ACOS(Oper-
float and1l)

. bool, int, | _ ASIN(Oper-

Arcsine float and1l)

Ot.her oper- . bool, int, EXP(Oper-
ations or func- | Exponential
. float and1l)
tions
POW(basis,
. . factor)

Power bool, int, |bool, int, POW(Oper-

float float
andl, Oper-
and2)

bool, int, SQRT(Oper-

Rl float andl)

Modulo bool, int, |[bool, int, |Operandl %
float float Operand2
bool, int, ABS(Oper-

AT float andl)

. bool, int,

Natural logarithm float LN(Operandl)

Logarithms (base | bool, int, LOG(Oper-

10) float andl)

Constants Pi - PI
Euler e number = EX
Data types
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« bool: True or false
. float: afloating point number or a fraction
. int: aninteger

Constants

. Constants are considered as integers if entered without a decimal point
« Constants must be given with a decimal point and not a comma, regardless of
the country setting of the computer and the DataService Configurator.

Batch alarms

This software channel monitors channels with boolean output signals to generate a
common alarm. Its output has an ON state when one of the sources (Monitored
channels) has an ON-state (logical OR link).

Latching: The alarm is latched (continues to alarm) even when the alarm condition
is no longer met. The alarm has to be reset by a reset event. If the Latching option
is not selected, the output for the batch alarm channel takes the state of the linked
sources.

Enabling Latching changes Reset trigger for latching. The alarm resets when a
reset event occurs, e.g. arising edge in the given channel. The Reset priority
option causes an alarm to reset when the alarm condition is still met.

Refer also to Trigger options .

Method

« Select one or several channels to trigger a batch alarm from the Available
channels field and click to accept the selection.

« Select one or several channels from Monitored channels and click to remove
the selection.

Shift register

The slider tab allows you to transmit values with delay.

Give the Source which is to be delayed and how many values (Number of values)
the delay is to affect. An entry from 100 allows the 101 value, when there are 100
values, to cause the first read value to be output. 100 values are always
“reserved”.

Use the Trigger to establish that the delay only occurs if the trigger event occurs.
Reset cancels the delay.

Refer also to Trigger options.
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Settings 'Shift register’ (ShiftRegister) (==
Auctive
Channelname  ShiftReqizter Inherited prefix

Inherited

Location

Description Shifts incoming values through an array

Main settings | Advanced settings | Information

Souce

Select channel Analog Input #07 - p Inherit state

Mumnber of measurements

100 (1...1000)

Trigger
Digital Input #01 - P Flinhert state

] Reset

Fiizing edge ,D Inherit ztate

Bz Copy | gEaste | + Frevious | * Mext | q/QK | x Cancel | ? Help |

4719 Setpoint

This software channel enables the device to be used as a programmer. The set-

point table enables the conditional procedures to be programmed that can be
repeated as often as required.
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Settings 'Setpoint’ (Setpoint)
Active
Setpoint

Channelnane [ Inherited prefiz

Uit

Description Generate slopes, steps, curves either timed or tiggered

Main zettings | Advanced setings | Table | Wariables | Informati0n|

==

Table

Table type [Local table -]

Hurmnber of repetitions 1

2 [infinite

Start

Rising edge w | Digital Input #01

Break

High lesvel | Digital Input #02

Resat

Rizing edge -

Drigital Input #03|

Bz Copy | BB Paste | f Previous | * MNest | " Ok |

x Cancel | ? Help |

Table type: Use a global (external) table (Global table setting) that has been cre-
ated for the device (refer to Global setpoint tables) or define a table for a specific
channel (Local table setting). In the latter case, a Table tab will appear.

Number of repeats: Determine here whether and how often the program sequence
will be repeated automatically. After the last repeat, the final setpoint remains in

the table.

Start: The state (Level ) or edge (Edge) of the specified channel starts the pro-
gram execution with the specified number of repetitions. Once the repetitions have
been completed, a new or active start event then sets the programmer to the begin-

ning and restarts the program sequence.
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Pause: Pauses the program's execution, i.e. the current setpoint is retained for as
long as the specified channel has the set Level. The break pause channel has a
higher priority than the start channel, i.e. the start channel does not start the pro-
grammer while pause state is active.

For Edge settings, the setpoint is retained from the onset of the edge until the next
edge. An event hereis also unable to give priority to a start channel over a pause
state.

Reset: A reset event from the specified channel sets the program to the beginning
but does not start it. The reset channel has the highest priority, i.e. the reset con-
dition prevents starting by a start event and cancels a pause state.

Refer also to Trigger options .
Table tab

The setpoint table creates a conditional procedure (event) with reference points
set by value pairs of time and a value. Each row of the table describes a program
step with a time t (fixed or variable) and a value y (fixed or variable). Based on the
previous value of yi-1 , the ti value indicates how long will it take to reach the yi
value. The first row defines the starting point of the event, so at least two value
pairs need to be entered. If a variable is used, it requires configuring via the Vari-
ables tab. This applies even when using a global (external) setpoint table for the
selected channel.
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Settings 'Setpoint’ (Setpoint)

Active

Uit

Channelnarne

Description

Setpoint

[ Irkerited prefi

Generate slopes, steps, curves either timed or triggered

b ain zettings | Advanced settings| Table |Variables Information

Line Time VYalue
Type Yalue/ channel |Time unit Type Yalue/ channel
1 Walue 0.0 Minutes Wariable [V alue) wvarl
2 15 Minutes ‘Wariable [ alue) warl
K| 3 B Yariable [V alue)
4 Walue 2 Days Walue 0
5 Y alue 7 Hourz Walue 0
’ Append ] ’ Delete
Global zetting:
Cycle time [1 zecond '] [ Import ] [ Export
Copy | ER, Paste | f Previous | * Mest | ¢ Ok | x Cancel | ? Help |
Method

1. For each table row (program step), enter the time value (Time) with the unit

of time to be used and the value to be output.
2. Click Add.
3. Enter the required Global Settings.

Select a row to change the specified values. Then click Change. Delete removes the
selected row.

Atable can be imported instead of creating a new one: Import.
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Numbers (constants) or variables can be used for times and values. The variables
are then defined via the Variables tab. For time input, the variable may be used as
avalueor as a trigger:

Variable (value): Means that the value of the variables is used as time value. Vari-
able (trigger) means that the channel set for the variable is used as a trigger chan-
nel. A trigger event is a rising edge. If this trigger occurs, the value that is
programmed into the program step for the trigger is assumed as a setpoint and
the next program step is then started. This method enables time control of a pro-
gram sequence to be expanded by an event control.

Global settings

Cycle time: The cycle time determines in which time frame the values are output
between two program steps. Intermediate values are linearly interpolated, i.e. cal-
culated using a linear equation. The intervals between program steps used in the
table should be integral multiples of the cycle time.

Statistics

This software channel enables a source to be evaluated with a range of statistical
functions.

Moving minimum/maximum: This minimum or maximum is calculated from a con-
figured series of values numbering from 2 to 1000 values.

Moving indicates that each new value from the source is stored to the data series
and triggers calculation of the minimum or maximum from the accumulated values
and output of the result. If the number of values reaches the specified maximum,
the data series is then full and a new value from the source then overwrites the old-
est value.

A device reboot or a configuration change deletes all the accumulated values.

Block evaluation: The number of values in the data series is determined by the fre-
quency of new source values within an interval set by trigger events. A change in
the specified channel produces the trigger event. Several statistical functions are
available in this mode.

Edge triggering: The selected function is calculated at the time of the trigger event
from the data series that has accumulated between two trigger events. After cal-
culation, the result is output and all the accumulated values are deleted.

Level triggering: When a level moves from an active to inactive state, the selected
function is applied to the values accumulated during the active level period. The
result is output and the accumulated values then deleted.

Generate intermediate values: When enabled, the results between the trigger
events are immediately output after calculation (with each new source value).
Refer also to Trigger options .

Definitions
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« The minimum is the smallest value within the data series.

« The maximum is the greatest value within the data series.

« Thevariance is the mean square error relative to the mean.

« The number of measurement values are values in the block interval.

. The standard deviation is the square root of the variance (not the average
deviation!).

« TheTrue RMS is the root from the sum of the squares of the values by the
number of values.

« The arithmetic mean, also called the average, is the sum of all values of a
data series divided by the number of values.

« The geometric mean is the Nth root from the product of n values.

« The harmonic mean is the reciprocal from an average of reciprocals.

4721 Status filter

The function allows certain status messages to be suppressed and another output
to be controlled. You can pass on all status messages to a digitial output to be
informed of problems, but relay only certain messages to a second digitial output,
such as the actions of switching off machines etc.

Refer to Status monitoring, Status generator.

Available alarm functions and their meaning

Selection Description

Alarm No function currently available

Wire break Wire break in monitored channel

Configuration error | Error in monitored channel configuration

Invalid value Invalid value in monitored channel

Measuring range The measured value is above the A/D converter
overrun measuring range

Measuring range The measured value is below the A/D converter
underrun measuring range

Hardware error Error in the hardware

An internally generated value for testing, for

SR LN example from the PROFIBUS

No number (NAN = A calculation has not returned a valid number, for
Not A Number) example root of negative numbers

A calculation is infinite, for example division by
zero

Infinite value
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Selection Description

Default value Default value for monitored channel

The forced value is replacement value, for
Forced value example where a sensor has a faulty analogue
channel

Scale range overrun | Scaling range exceeded

Scale range under-

run Scaling range not met

An error occurred during data transmission, for

General warning example during the PROFIBUS transfer

Trigger block end End of a trigger block (data storage)

Input value outside
the permissible
range

The source channel value cannot be processed,
there is a parameter error

4,722 Status generator

This software channel, e.g. for test purposes, can generate a certain status. You
can check whether the system reacts as required.
You can trigger the status immediately (upon closing the dialogue) or via a chan-

nel (Set status only with trigger).
Refer also to Status filter, Status monitoring.

Available alarm functions and their meaning

Selection Description

Alarm No function currently available

Wire break Wire break in monitored channel

Configuration error | Error in monitored channel configuration

Invalid value Invalid value in monitored channel
Measuring range The measured value is above the A/D converter
overrun measuring range
Measuring range The measured value is below the A/D converter
underrun measuring range
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Selection Description

Hardware error Error in the hardware

An internally generated value for testing, for

S e vEle example from the PROFIBUS

No number (NAN = A calculation has not returned a valid number, for
Not A Number) example root of negative numbers

A calculation is infinite, for example division by
zero

Infinite value

Default value Default value for monitored channel

The forced value is replacement value, for
Forced value example where a sensor has a faulty analogue
channel

Scale range overrun | Scaling range exceeded

Scale range under-

Scaling range not met
run

An error occurred during data transmission, for

General warning example during the PROFIBUS transfer

Trigger block end End of a trigger block (data storage)

Input value outside
the permissible
range

The source channel value cannot be processed,
there is a parameter error

4,723 Status monitoring

This software channel monitors the source and becomes active (switches to" On" )
when the source assumes the specified status.
Refer also to Status filter, Status generator.

Available alarm functions and their meaning

Selection Description

Alarm No function currently available

Wire break Wire break in monitored channel

Configuration error | Error in monitored channel configuration
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Selection Description

Invalid value

Invalid value in monitored channel

Measuring range
overrun

The measured value is above the A/D converter
measuring range

Measuring range
underrun

The measured value is below the A/D converter
measuring range

Hardware error

Error in the hardware

Simulated value

An internally generated value for testing, for
example from the PROFIBUS

No number (NAN =
Not A Number)

A calculation has not returned a valid number, for
example root of negative numbers

Infinite value

A calculation is infinite, for example division by
zero

Default value

Default value for monitored channel

Forced value

The forced value is replacement value, for
example where a sensor has a faulty analogue
channel

Scale range overrun

Scaling range exceeded

Scale range under-
run

Scaling range not met

General warning

An error occurred during data transmission, for
example during the PROFIBUS transfer

Trigger block end

End of a trigger block (data storage)

Input value outside
the permissible
range

The source channel value cannot be processed,
there is a parameter error

4724 Stopwatch

Example 1

Setting: Start /Stop at High level, Reset at start is enabled.
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| Cursor 1 | gCursor 2,
B . Cler i S | 14:37:36,969 (13,1195} |
| Stopwatch 0,0000 seconds 13,1478 seconds { 13,1478)
o — StopWatch - Start Variable On | off ]
BO--rmmm e T T ECREEEr TEEFEEREPPREEEPREEEERREE
BO--rmmmm e T T R

S — ] SR B ——

Stoph..

143720 143730 143740
The stopwatch starts (red curve) at a high level in the start/stop channel (green
curve). Once the level reverts to low, recording stops. The recording time is the
high level time.

Example 2

Setting: Start/Stop with High level, Reset with start is disabled.
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| Cursor 1 | gCursor 2 |
L I R TN - S EEEE 14:25:27,951 { 8,389 sec) ]
: Stopiiéateh 1,5478 seconds : 10,4060 seconds ( 5,5582 )
S.D-E ____________________ Stopwatch - Start varishle Off 0 __________] Off ]
S S S - S
L e e P ERREECEEEP: TTCEREEEEETTEERT,
P71 0 A e O (A
: 1 :
oo ——
. . . T
Stopw.. |
T T T 1 ;
14:25:15 14:25:20 14:25:25 14:25:30

The stopwatch starts (red curve) when a high level starts in the start/stop chan-
nel (green curve). The last measured value was 1.5478 seconds. Once the level
reverts to low (8.8582 seconds, calculated from the beginning of the high level),
recording stops. The last measured value is added to the the current "runtime".
The stopwatch thus has the value of 10.4060 seconds.

4725 System monitoring

This software channel displays system information such as CPU load or memory
usage.

Some of the system monitoring functions are already created in the
"System Monitoring" group.

Not all monitor values may be available, depending on the device ver-
sion.

Available system information
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Selection Description Unit
Total CPU . : o
usage Display of total used processing power. Yo
Application | Display of processing power used by the main pro- o
. . )
CPU usage |gram (data acquisition and calculation).
System CPU | Display of processing power used by (operating) sys- o
usage tem. °
Available Displays how much free working memory is avail- MiB
memory able.
Used . . . .
Displays how much working memory is in use. MiB
memory
System Display of time that the operating system has been
operating working, as in the time since the device was last Days
time switched on.
Application | Display of time that the main program has been
operating working, as in the time since Restart main applic- Days
time ation or switching on or Reboot of the device.
Data stor- | » 1 ount of memory already used for the data. MiB
age used
Free data Amount of memory available for the data. MiB
storage
Firmware . . .
. Device firmware version number. =
version
CPU tem- Temperature of the CPU. °C
perature
Sl CPU core voltage, diagnostic value. \%
voltage
Core RAM Internal value for diagnostics only. Vv
voltage
Aux voltage [Internal value for diagnostics only. Y
Display whether the backup battery for the real-time |
Battery OK clock and the SRAM is working.
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MiB = 1024 x 1024 byte (Mebibyte, actual storage capacity); MB = 1000 x 1000
byte (Megabyte). A hard disk with 500 MB (according to the manufacturer) can
therefore effectively only save 476 MiB (500,000,000/(1024 x 1024)).

4726 Tolerance filter

The tolerance filter enables you to hide small (interference) signals. Values are
only output (relayed) if the set tolerance for the previously output value is
exceeded. You can reduce the number of values which are directed into a memory
group.

You can specify the tolerance in the electric unit of the channel or as a percentage
in relation to the signal’s scaling. In the example, values are only output if they
deviate from the previously output value by more than 1 mV.
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Settings ‘Tolerance filter' (Tolerance) @
Ative
Charnelname  Tolerance Inherited prefix
Inherited
Location

Description Filkers incoming data by tolerance

Main settings | Advanced settings |nf0rmati0n|

Source ;
Tolerance  Unit

Analog Input #01 |L] p 1 I/h w [ Inherit state

B Copy | EEaste | * Previous | * Mext | ¢QK | x Cancel | ? Help |

4727 Trigger

This software channel uses the signal of an (analogue) source to generate a logic
signal for further processing. Its output is active ("On") after a trigger event (High
level , Low level, Rising edge, Falling edge or Edges (both)). With Every high,

every value unequal to 0 is a trigger, and with Every low, every value equal to 0 is a
trigger.

Refer also to Trigger options.
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A trigger channel can be used for edge detection or recognition of a non-zero
value. Another application is a trigger that is used after a limit value in order to
evaluate the edge of the limit value separately.

4728 Clock

This software channel allows you to define the date and clock time or their com-
ponents as a channel. You can use different time systems, e.g. the time of the cur-
rent time zone, the UTC or Unix time, and you can keep track of daylight saving
time. Status information is also available:
« Source of clock shows which reference is used.
« The clock is synchronised states whether the clock has or hasn’t been syn-
chronised to a reference.
« Synchronisation chain shows on what part of the stratum chain (stratum 2, 3
etc) the device is.
« Frequency errors of the clock shows the deviation of the clock stroke.

Some definitions are available in the default setting of channels in the group Sys-
tem.
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Settings 'Clock' (Clock) ==
Active
Chartelnarme  Clock,
Uit
Location
Description Date and time as a data value
Main settings | Advanced setings | Information
Maode
) Ui time: ) Mumnber of days
T - 1. 28/29/30/31 [depending on month]
0... 86399 [24h * BOmin * 60z) ) Mumnber of hours
) Stuctured date and time 0... 28
Example: 16.01.1214:31:51 Wurmber of minutes
iz 120116143151 i
0..83
Structured date
- ) . ) Number of seconds
Bt 30120 TAThE 0... B0 [may include one leap second)
) Stuctured time
Example: 14:31:51 is 143151 ) SouED ! e e
i o . ") The clock is synchronised
1 Daylight gaving time active
_ Synchronization chain
_) Coordinated univerzal time (UTC)
1 Frequency error of the clock
1 Time zone
1 Time as sting
1 Day of the week, ) )
1 (Monday) ... 7 (Sunday) 2 Time as string
without weekday and timezone
1 Day since year beginning
1. 365 ) Last gystem start of the server
_ Mumber of ear ) Last system start of the device
1 Mumber of months
1 [january] ... 12 [december]
Copy | ER, Paste | * Previous | * Mext | « OK | x Cancel | ? Help |

4729 Alarm clock

This software channel allows the triggering of specific events at specified times.
According to the configuration, an alarm clock channel generates one-off or repeat
alarms for the specified duration.
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Settings 'Alarmclock’ (Alarmsignal) @
Aktiv
Channelname  AlarmClock [ Inkerited prefix
Location |

Description Generates [mpulzes at predefined Times

Main settings| Advanced settings | Information

Alarm zetting

@ Activate daily alarm: Every 1 th day at 08:00:00, as from 01.09.2015 at 08:00:00.

flamtime:  [0B0000 2 Starttime: 080000 2]
Start date:  |01.09.2015 -

Interval:  Ewvery 1 ilst day

Alarm duration [5]

g
7] Resst

Riging edge ,D Inkierit ztate

Bz Copy | gEaste | + Frevious | * Mext | \/QK | x Cancel | ? Help |

Active fields for Alarm clock setting depend on the repetition settings ( One off,
Hourly , Daily , Weekly, Monthly or Annually). Enter the times in each active field.
The alarm clock response is then described in the text box above these fields. With
an alarm, the output of the alarm clock's channel switches to an active state
("On").

Alarm duration: Enter either a constant value (Manual value) or use Channel to
select a channel with a value which determines the alarm duration as a time in
seconds.

Reset: A reset event (a trigger via Level or Edge) ends the alarm and sets the
alarm clock output to the non-active state ("Off"). Alarm clock settings are not
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changed by areset, i.e. a follow-up alarm may trigger during the configured time.
Refer also to Trigger options .

Counter

This software channel counts events.

Refer also to Trigger options .

Upward count trigger: The channel's counter is increased by one at the selected
edge (Rising edge ,Falling edge, Edges (both), Every high or Every low) of the spe-
cified channel.

Downward count trigger: The channel's counter is reduced by one at the selected
edge (Rising edge ,Falling edge, Edges (both), Every high or Every low) of the spe-
cified channel.

Reset trigger: The channel's counter is output and reset internally to zero at the
selected edge (Rising edge, Falling edge or Edges (both)). When Reset trigger is
enabled, the counter is displayed only at a reset event unless the Generate inter-
mediate values option has been enabled.

Generate intermediate values: When enabled, the results are also output between
the reset events immediately after their calculation (with every counter change).
Value output: The channel's counter is output with the selected edge (Rising edge,
Falling edge or Edges (both)).

Start value: Enables you to indicate a start value for the counter. Select an avail-
able channel whose value is to be output using Channel, or enter a constant value
(Manual value). Selecting Application enables the output value to be manually set
via the DataService Configurator or automatically set via a ProfiSignal application.

Info

For activating Persistence in the Additional settings tab, e.g. in the

event of power outage, the last counter reading is saved and count-
ing resumes from this point. The choice for Start value is set to the

application.

Example of upwards counter
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1
o[ Cursor 1 . Cursor 2 H
09:10:30,593 ; 09:11:13,423 ( 42,830 sec )
150 o Counterl . 18 (17 L
: Aufwiarts - Trigger Ein .' Ein i
A0
3 T YS—S—SN—SS—S——e—S— ——
f
R I—ll—lI—l-l—lI—l-l—l-I—ll—li-l—ll—ll--ll—ll—ll—li-l—ll—ll—l
Aufwdrt...
[ o o [ I:F EFE EFE FE FE BN BN B PR (EE B R BN RN e IT
T T T

05:10:20

05:11:00

05:11:20

The counter (green curve) increases by one for each rising edge from the source
channel (orange curve) until the reset trigger becomes active. The Generate inter-
mediate values option is enabled, so all new counter readings are output imme-

diately.

Example for downwards counter
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00 Counter -1 14 (13
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'
'
'
|
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|
|

4o

08:36:00 08:36:30 08:37.00 08:37:30

The counter (green curve) decreases by one for each edge from the source chan-

nel ( The Generate
intermediate values option is enabled, so all new counter readings are output
immediately.

Example for upwards and downwards counter
The counter (green

orange curve) and decreases by one at each falling edge
of the source channel (blue curve) until the reset trigger becomes active. The
Generate intermediate values option is enabled, so all new counter readings are
output immediately.

Example for generating intermediate values

The counter (green curve) increases by one at each rising edge of the source
channel ( curve) and decreases by one at each falling edge of the source
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channel (blue curve). Arising edge in the reset channel ( curve)

4.7.31

resets the counter to zero. The Generate intermediate values option is enabled so
all new counter readings are output immediately.

Example of value transfer

Al

L mmesssesseees »
L3 --------------------- e b b
P SR S S S S
120 -mmmoo oo mmmene oo Rttt REE R EEEEE fooooomeeeeeao

LT e R T T LR e LR PP e S RRGREEEEETEREEEE (e R aGGEEEEEEEEEE R Foseean oo

Aufveart..
b
| |
Abwearts..
1 1 T 1
0%:27.00 09:27:30 03:28:00 0%:28:30
During the period of value transfer ( curve), the counter value is out-

put. The option Generate intermediate values is disabled, so no intermediate val-
ues are output.

Time delay

This software channel allows you to change the time of (digital) source signals.
This permits, for example, new trigger time points to be created for a subsequent
channel or defined signals to be generated for outputting to the process. A Pickup
delay mode temporally compresses the source signal and a Dropout delay tem-
porally expands a signal.
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Pickup delay: The timer channel starts the delay time when the source changes to
the active state (High level or Low level trigger). At the end of the delay time, the
timer output switches into an active state ("On") so long as the source retains the
active state. If source's active state is shorter than the delay time, no reaction
takes place with the timer output.

i

] Cursor 2 T
. [ 15:55:08,402 ( 2,032 sec
“| 00 Timer - delay OFF |On - -0 00TIIIIIIIIIIIIIIIIIaIIIII I
I
| |
00 Time..
B—a o—
T T T T T
155506 15:55:08 155510 15:56:12 15:55:14

Dropout delay: The output of the timer channel becomes active ("On") when the
source switches to an active state (High level or Low level trigger ) or edge trig-
gering (Rising edge, Falling edge or Edges (both) triggers). The same edge or the
switch of the source from active back to inactive starts the delay time. At the end of
the delay time, the timer's output becomes active ("Off").

W

Cursor 1 | Cursor 2
09:34:21,F09:34.23,

f - f f
| [ | |

f f f f
03:34:20 09:34:25 09:34:30 09:34:35

The image shows the signal of a dropout delay with level triggering (Low level).

Retriggerable: This option enables a restart of the delay time via other source trig-
ger events during the delay time.

Source: Specify the delay channel here and which level or which edge is to be
delayed.

Delphin Technology AG Message Manual

159 Dezember 2015




Message Delphin

Technology

Reset: Areset event (atrigger via Level or Edge) ends the delay time and puts the
timer output into a non-active state ("Off"). The reset channel has a higher priority
than the source. This enables a reset state to block the timer function.

Delay: Enter either a constant value (Manual value) or use Channel to select an
existing channel with a value that determines the delay time in seconds.

Example for dropout delay

Nl
140 Cursor1 --777C
oo 14:13:32,929 - -~
BEH 1o ooIoC] Trigger - i’imer
i :
01 Time.. | ! :
. — : : :
141232 141234 141236 141238 14:12:40 141242

The source (purple curve) triggers with a rising edge. The delay is 2 seconds. Ret-
riggerable is not enabled.

1
1504 : Cursorl. .. .. ... Cursor2 ..o
1o04i- 14:11:35,922 14:11:37,929 ( 2,007 sec) ]
00 Trigger - Timer S 1T AREEEEEEEEEEES R RREEREEE
T T T T T
0 Time.. | :
: : . p :
32.000 sec 34,000 sec 36,000 sec 38,000 sec 40,000 sec

The source (purple curve) triggers with a falling edge. The delay is 7 seconds.
Retriggerable is not enabled.

Examples for reset

Message Manual Delphin Technology AG
Dezember 2015 160




ProfiMessage

f f f f f
12:40:00 12:40:05 12:40:10 12:40:15 13:40:20
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The source (purple curve) triggers with a rising edge. The delay is controlled via
a channel. Retriggerable is not enabled. Reset (green curve) occurs at a Rising
edge.

o T, J—l | . |

T T T T
133720 133725 133730 133735

The source ( purple Triggers curve) triggers with a Rising edge . The delay time
is controlled via a channel. Retriggerable is not active. Reset ( green Curve)
occurs at a High level. The timer (black curve) is then blocked for the duration of
the reset signal.

4.8 Configuring interfaces

The device is equipped with multiple interfaces to enable communication with
external devices. These interfaces enable connection to other PCs, PLCs, other
third party equipment and sensors for data import or export.

Ethernet, CAN bus and COM interfaces are configured as with channels, from the
channel view of the DataService Configurator. The configuration is described in
this section.

Refer also to Settings for all dialogues

Configuring the ethernet interface for Modbus TCP

e« TCP/IP services

« Modbus TCP server
« Modbus TCP client
« Modbus channel

Configuring the CAN bus interface
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« CAN connection
« CAN protocol
« CAN bus channel

Configuring the COM interfaces

« COM connection

« PROFIBUS protocol

« PROFIBUS channel

« PROFIBUS logger protocol

« Modbus RTU protocol

« Modbus RTU master

« Modbus RTU slave

« User-defined protocol

o User-defined input channel
« User-defined output channel

Configuring LAN/WLAN/WWAN interfaces

« LAN connection
« WLAN connection (option)
« WWAN connection (option)

USB interfaces

« USB Device
« USB Host (interface for USB memory)

481 TCP/IP services
You can configure an ethernet connection to enable you to connect the device to a
Modbus system (Modbus TCP).
Topics
481.1 Modbus Device (Server)
1
1
To create a Modbus channel, use the context menu for the Modbus protocol (H.
, Modbus RTU slave): Modbus internal device. To open the configurations dia-
logue, double click menu item Modbus Device or select Properties from the context
menu. You can use the dialogue to set the name, location and description under
which the device is to function in the Modbus network. Give the device's address
settings here for the Modbus network.
Main settings tab
ProfiMessage Manual Delphin Technology AG
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Settings 'Modbus internal device' (Modbus Device) @
Active

Charrelname  Modbus Device

Location

Description One virtual Modbus Device

Main settings | Advanced setings | Information

Device

Device address 1

Port 502

Bz Copy | ER, Paste | * Previous | * Mext | \/QK | x Cancel | ? Help |

Device

« Device address
Sets the address for the device (slave).

The Port setting cannot be changed.

II
The Fﬁf!-d symbol is displayed following configuration. Then create and configure
the required Modbus channels (signals).
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Modbus Device (Client)

Main settings tab
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II
Use the context menu of the Modbus protocol (quﬂ, Modbus RTU Master) to create
a Modbus device: Modbus external device. To open the configurations dialogue,
double click menu item Modbus Device or select Properties from the context menu.
Use the dialogue to enter a name, location and description for the external device.
Set the device's (own) address in the Modbus network and the parameters for
querying Modbus users.

Settings 'Modbus external device' (Modbus Device)

Auctive

Channelname  Modbus Device

Location

Description One external Modbus Device queried

Main settings | Advanced settings | Information

Device

Device address 1

Hostname modbus.example.com
Port 502
Time gettings
Pall cycle 1.0 =
Timeot 03 =
Pause 0.0 3 = [T Sequential query
Bz Copy | gEaste | + Frevious | * Mext | \/QK | x Cancel | ? Help |
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Device

Device address
Sets the address for the master.

Settings for Host name and Port cannot be changed.

Time setting

Poll cycle

Sets the the time for cyclical querying of data. Existing Modbus users are
(re)-queried once the set time expires. The time must be long enough in rela-
tion to the Pause time and the number of channels (users) or you will receive
an error message when closing the dialogue. The values entered will then not
be saved.

Timeout

Sets the maximum permissible time between a request and a response
before an error status is shown. In the event of an error, a "wire-break"
status is displayed (refer also to the table in Status monitoring). The time
must be short enough in relation to the time for the Poll cycle or you will
receive an error message when closing the dialogue. The values entered will
then not be saved.

Pause

Sets the waiting time for a query from more than one channel within a poll
cycle. The time must be short enough for all channels to be queried within
the time entered under Poll cycle or you will receive an error message when
closing the dialogue. The values entered will then not be saved.

Sequential query

If you enable this option, only one request telegram will be generated for
sequential Modbus addresses instead of a separate request telegram for
each address.

1

1
The Hﬂd symbol is displayed following configuration. Then create and configure
the required Modbus channels (signals).

4813 Modbus channel
Depending on whether you want to output or read a signal, select Create channel -
Modbus output or Modbus input. A Modbus input channel is identifi@-ed by 9
and a Modbus output channel
by . Refer also to Settings for all dialogues.
Main settings tab
Delphin Technology AG Message Manual
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Settings 'Modbus output’ (Modbus) @
[V] Auctive
Channelname  Modbus [] Inherited prefix
[¥] Inherited
Location
Description Communication Channel for Modbus Protocol
tain settings| Advanced settings | Sensor compensation I Infarmation
Function code: [FCD4 - Read Input Regizters ']
Reference 39959
. @ Regizter
D I - t
escription as ) Adhess a [ Hex
Data type settings:
Data type: |Integer - Bit length: (16 Encoding type: Binary
[T] Sigred Buyte pattern:
- - - ’ Hew walue: 01 23
sie creer | GITECa hd EE] Presentation: 01 23
[ Scaling
il a
1 1
Souce
u
[ Asynchionous zet
Bz Copy | gEaste | + Frevious | * Mext | \/QK | x Cancel | ? Help |

Function code: Select what is to be read (input) or written (output). Only per-
mitted data will be available, for example FCO1 to FC04 for the inputs and FC05/06
as well as FC15/16 for the outputs. The setting influences the values that can be
configured in Data type settings.

Reference: The number in front of the input field indicates the memory page and
thus the tab type.

Input is made in decimal form by default, and is restricted to valid values. Using
Show as you can specify whether the input is to be used as an Address or as a Tab
, and whether it should follow decimal or hexadecimal (Hex) notation.

Data type settings
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These settings are dependent on the Function code inputs and also on whether the
channel is an input or output.

Data type

Specifies the data type for interpreting the transmitted payload data. Bit
length, Byte order and Word order are set and adjusted in relation to the
adopted setting. Start position in payload data, Scaling and Use channel as
output are also set according to the data type.

Signed

Sets whether the integer data type is to be interpreted as signed or
unsigned. An 8-bit value would then be in the range -128 to 127 (two’s com-
plement) or 0 to 255. Floating values are always interpreted as signed. Bit-
values make no distinction between signed and unsigned.

Bit length

Sets the bit lengths for integer and floating data types. Byte sequence and
Word sequence are adjusted according to length value. This also applies to
the numeric fields in the Start position in data.

Encoding type

Displays the encoding type used for interpreting the transmitted payload
data.

Byte sequence

The byte order (byte sequence) is a number, made up of several bytes, that
sets how bytes are ordered for the address. BigEndian, also known as
Motorola format, orders the most significant byte to the lowest address.
LittleEndian, also known as Intel format, orders the least significant byte to
the lowest address. Refer also to http://en.wikipedia.org/wiki/Endianness.
Word order

Like the byte order, word order orders word data (1 word = 2 bytes = 16
bits) to addresses. In addition to determining byte order, a different word
ordering may be necessary.

Byte pattern (input channels only)

To display the different byte and word order combinations, a hex value (a ran-
dom number in the example) is shown with the resulting byte pattern of a
message.

Scaling

If a Modbus user sends values that require conversion, enable Scaling and enter
Min / Max values to convert from the Input value to the Scale value.

If the Use channel as output option is used, scaling takes place in the opposite dir-
ection: Enter the range from the source data in Scale value and the range for the
output signal in Output value.

Delphin Technology AG Message Manual

167 Dezember 2015


http://de.wikipedia.org/wiki/Byte-Reihenfolge

482

Technology

Without scaling, the channel's Data type is used When scaling is
enabled, the floating data type is always used for the channel.

This also applies when the channel is used as an output: When scal-
ing is enabled, the channel must have the floating data type, oth-
erwise you have to use the type under Data type.

Scaling example

In the above image, a conversion takes place from 2000 (integer value) to 200
(°C), i.e. it returns a decimal point despite transmission of an integer (whole num-
ber).

Using the channel as output

If you create a Modbus channel as an output, you can send data from the Delphin
device to other Modbus users.

Enter the data for the message to be sent in a similar way to a Modbus input. You
must also enter the Source (of the signal).

Enter either a constant for the Source (Manual value) or select Channel and an
existing channel in the device for which a value is to be output. Selecting Applic-
ation enables the output value to be manually set via the DataService Configurator
or automatically set via a ProfiSignal application. The source type is converted to
the type given in Data type (refer also to Scaling).

Inherit status (for Channel settings only): The status of the input channel is used,
but not output to the CAN bus.

Set asynchronous: When this option is enabled the output value transmits as soon
as the value changes, that is, in real-time. Otherwise a new value is transmitted
with the next cycle.

CAN connection

Follow these steps to run a device or sensor via the CAN interface (both the read-
ing and output of signals is possible):

1. Configuring the basic settings of the CAN connection (this section)

2. Creating the channel for CAN protocol: CAN protocol

3. Create one (or several) CAN bus channels

1
The CAN connection is displayed in the Channels tab with the CAN-symboIﬁ!“.
The CAN connection is available in the user-defined channel view under the inter-
face entry. The hardware channel view lists the CAN connection directly below the
device as long as the user has not already moved the modules or channels.
Double-click a CAN entry or select Properties from the context menu to display the
configuration dialogue. Set the baud rate and the length of the identifier in the
Main settings tab. We recommend giving a unique Channel name, amending the
Description and, if necessary, entering a Location.
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Main settings tab
Settings 'CAM contraller' (CAN1) @
[V] Active
Chanrelname  CANT
Location Connector : "COM1/CANT"
Description CaM bus controller
M ain settings| Advanced settings | Information|
Bitste | 1000.0KBit [Ci4/DCF]  ~|
* Previous | * Mext | \/QK | x Cancel | ? Help |
Baud rate

The baud rate states the number of characters transferred per second. Selection

depends on the properties of the connected devices and the cable length between
the devices:

For longer lines, a lower baud rate should be selected to achieve error-free com-
munication.

The following are valid for CAN connections.
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« from 15 m: 1000 kbaud (standard setting)
« up to20 m: 500 kBaud

o upto45 m: 333.3 kbaud

« up to60 m: 250 kBaud

« upto150m: 100 kbaud

The baud rate must be the same for transmission and reception. Therefore,
determine firstly the baud rate for the equipment communicated with and use this
value to set the CAN connection’s baud rate.

The detail in brackets shows for which protocol this baud rate is available (CiA =
CAN in automation, DCP = Delphin CAN protocol).

Extended ID

A CAN system identifies data not by device addresses, but by identifiers within a
message. The CAN specification defines identifiers at either 11 or 29 bits in
length. The setting determines which identifier length is used.

When enabled, this option can be used with either an 11-bit or 29-bit (CAN 2.0B)

identifier. When not enabled, data transmission on the CAN bus is limited toan 11-
bit identifier (CAN 2.0A) and no other setting can be made with CAN bus channels.

48.2.1 CAN protocol
Create a channel for the CAN protocol via the context menu Create channel - CAN
protocol (RAW) of the CAN connection.
2 DataService Configurator = e
Connect View Options Help
Connections|  Channels | Database | Aleting | Scheduler | User Connections | Channels | Database | Aletting | Scheduler| U/ 4[>
Channel Value State [=]] ||[Shannel
o) Time and Clack settings Ok - fe Evpert Logger ‘evpentlogger-44080310°, Metis 251
(%) Powersaving Inactive + £55 Soltware channels
o System Seftings Ok = D System
=+ g |/0 Channels Ok + s |/0 Channels
5 Interfaces S Interfaces
) TCPAP Services g Hemory
T cel [— !
I e ke
%‘ cam2 Create channel > CAN protecol (RAW) Inactive,
,‘u; com3-REZ2 | DCP driver - |Inactive
- L&NT -10/100Base T Inactive,
- LANZ - 1000Base-Tx Ok
= @ Network Settings ok
&y | M Settings Ok
@ Time and Clack sattings Ok
Kl . ElEl 1 O
Configuration | Events
State: Connected
.J
The "=l symbol is then displayed for the CAN protocol.
Double-click the CAN protocol or select Properties from the context menu to display
the configuration dialogue. Use the dialogue to enter a name, location and descrip-
tion for the CAN protocol.
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4822 CAN bus channel
A CAN bus input channel is identified by@' and a CAN bus output signal by @
CAN-bus channels are available only when a CAN connection and CAN protocol
have been configured. Select Create channel -~ CAN bus inputor CAN bus output
1
in the CAN protocol context menu (, CAN RAW protocol), to create channels.
“ DataService Configurator (=8 [E=R 57
Connect View Options Help
[ Connections| Channels | Database [ Aleiting | Scheduler | User Connections | Channels | Diatabase | Alerting | Seheduler| U/ [~
[Channel Walue State [<] || [Channel
w Time and Clock settings Ok = g Evpert Logger ‘expert-logger- 440803101, MetiDs 251
(&) Power saving -[Inactive - ity Software channels
5 System Seltings Ok - [[] System
+ g 170 Channels Ok # - dggp 140 Channels
B Interfaces e Inteifaces
e TCP/P Services &y Memory
= dll CANT Ok
Properties -|Inactive
Delete channel |inactive
Partial configuration | Inactive
Child channels - |Inactive
Create channel CAN bus input
s @Netwm - Create several channels CAN bus output
\ Mail Settings Ok
[l B . IEE < b
Configuiation | Events
State: Connected
Double-click a CAN bus channel entry or select Properties from the context menu to
display the configuration dialogue. The data to be entered depends on the type sig-
nal that is to be sent to or received from the CAN-bus user. (Refer to Using channel
as an output). Therefore, obtain information on the format and settings of the sig-
nal before entering data here.
Refer also to Settings for all dialogues.
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Settings 'CAN bus input' (Qilternperature) @
Auctive
Charnelname  Diltemperature Inherited prefix
Unit C Inherited
Location
Description Communication Channel for CAN BAW Protocol
tain settings| Advanced settings | Sensor compensation I Infarmation
CAN D
Extended ID  [Extended: 29 bit)
I 10 Mask  7FF
Startposition within reference data
Byte offset 2 [P awirum value: 4 Byte) i} Bit offzet not available
Drata type settings:
Drata type: Bit letgth: Encading type: Binary
[ Signed Byte pattern:
- - - - Hex value: 01 23 4567
#e ICEL |Eitenaan hd ore eren |l z Fresentation: 01 23 45 67
Scaling
Input valus Scale walue
Min 2000 -200 (s
Max 2000 200 °C
Input adaptive
LCopy | E Paste | + Frevious | * Mext | / ok | x Cancel | ? Help |

Main settings tab

CAN ID
« Extended ID

Set whether the CAN message uses 11 bit or 29 bit for the identifier. The set-
ting in this dialogue is available only when Extended ID has been selected in
the CAN connection dialogue.

« ID
ID Enter a hexadecimal value for an ID either with 11 bit (hex value of
between 1 and 7FF) or 29 bit (between 1 and 1FFFFFFF). Input is restricted
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to the valid values.

The entry directly sets the identifier for message to be received (or sent, see
Use channel as output) when 7FF or 1FFFFFFF is selected for Filter.
« Mask

The mask functions as a filter and provides the option of setting the CAN bus
channel to a whole group of IDs. The range of input depends on the setting in
Extended ID . The filter value is linked with the configured and received ID
bit by bit AND. The message is evaluated when the configured and received
ID have the same value, otherwise it will be ignored. An identifier group is
established when the bits that are to be ignored during evaluation are set to
0. Enter 7FF or 1FFFFFFF when you do not want to use a mask for filtering.

Example for mask settings

ID = 0x027 = 100111 = binary, Filter = 0x24 = 100100 binary (numbers with 0x
are in hexadecimal format); bit by bit AND operation results in 100100 in binary.
The first four digits of the link and ID are identical; and only the last two digits are
0 and 1. CAN messages are then received with IDs that begin with 1001 (binary)
and end with either two zeroes or two ones, i.e. all messages with the (binary) IDs
100100, 100101, 100110 and 100111.

Start position in payload data

« Byte offset

The length of the payload data, i.e. the size of the data field (DATA) of a CAN
message, is limited to a maximum of 8 bytes. This allows multiple signals to
be transmitted within a CAN message as long as not all the 8 bytes per signal
are being used (this would only be the case with a binary-coded 64-bit float-
ing value). Enter the starting byte for this signal's payload data In the
example, the value 2 means that, for example, one signal with 2 bytes (bin-
ary-coded 16-bit integer value) would fit before the current signal and two
signals behind it.

The maximum possible value of the offset is derived from the bit length of the
data type and is displayed to the right of the numeric field. Input is restricted
to the valid values, and the defaultis 0

« Bit offset

This field is available only for the bit data type and binary encoding. The pay-
load bit in this data type can be between the 0 and seventh byte position.
Byte offset is also available for this data type. Input is restricted to the valid
values, and the defaultis 0

Data type settings

. Data type

Specifies the data type for interpreting the transmitted payload data. Bit
length, Byte order and Word order are set and adjusted in relation to the

Delphin Technology AG Message Manual

173 Dezember 2015



Technology

adopted setting. Start position in payload data, Scaling and Use channel as
output are also set according to the data type.

. Signed
Sets whether the integer data type is to be interpreted as signed or
unsigned. An 8-bit value would then be in the range -128 to 127 (two’s com-
plement) or 0 to 255. Floating values are always interpreted as signed. Bit-
values make no distinction between signed and unsigned.

« Bitlength

Sets the bit lengths for integer and floating data types. Byte sequence and
Word sequence are adjusted according to length value. This also applies to
the numeric fields in the Start position in data.

« Encoding type
Displays the encoding type used for interpreting the transmitted payload
data.

« Byte sequence

The byte order (byte sequence) is a number, made up of several bytes, that

sets how bytes are ordered for the address. BigEndian, also known as

Motorola format, orders the most significant byte to the lowest address.

LittleEndian, also known as Intel format, orders the least significant byte to

the lowest address. Refer also to http://en.wikipedia.org/wiki/Endianness.
. Word order

Like the byte order, word order orders word data (1 word = 2 bytes = 16
bits) to addresses. In addition to determining byte order, a different word
ordering may be necessary.

« Byte pattern
To display the different byte and word order combinations, a hex value (a ran-
dom number in the example) is shown with the resulting byte pattern of a
message.

Scaling

If a CAB user sends values that require conversion, enable Scaling and enter Min /
Max values to convert from the Input value to the Scale value .

If the Use channel as output option is used, scaling takes place in the opposite dir-
ection: Enter the range from the source data in Scale value and the range for the
output signal in Output value.

Without scaling, the channel's Data type is used. When scaling is
enabled, the floating data type is always used for the channel.

This also applies when the channel is used as an output: When scal-
ing is enabled, the channel must have the floating data type, oth-
erwise you have to use the type under Data type.

Scaling example
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In the above image, a conversion takes place from 2000 (integer value) to 200
(°C), i.e. it returns a decimal point despite transmission of an integer (whole num-
ber).

Using the channel as output

If you create a CAN bus channel as an output, you can send data from the device to
other CAN bus users.

Enter the data for the message to be sent in a similar way to a CAN bus input.
There is no mask avaialble here as for an input, so the (signal) source has to be
entered.

Enter either a constant for the Source (Manual value) or select Channel and an
existing channel in the device for which a value is to be output. Selecting Applic-
ation enables the output value to be manually set via the DataService Configurator
or automatically set via a ProfiSignal application. The source type is converted to
the type given in Data type (refer also to Scaling).

Inherit status (for Channel settings only): The status of the input channel is used,
but not output to the CAN bus.

COM connection

Follow these steps to run a device via the COM interface (serial, Modbus RTU or
PROFIBUS):

« Select the interface mode of the COM connection (this section).

« Setthe communication parameters for the selected COM connection.

To use the connection for PROFIBUS, the following settings must be adopted:
« Configure the PROFIBUS protocol.
« Create one (or several) channels:PROFIBUS channel.

To use the Modbus RTU connection, the following settings must be adopted:
« Configure the Modbus RTU protocol.
« Create a Modbus RTU master or a Modbus RTU slave.
« Create one (or several) channels: Modbus channel.

Alternatively, you can set a protocol yourself - the user-defined protocol:
« Configure the user-defined protocol.
« Create one (or several) input channels.
« Create one (or several) output channels.

To use the connection as a logger for PROFIBUS data telegrams, the following set-
tings must be adopted:

« Configure the PROFIBUS logger protocol.

« Create one (or several) PROFIBUS logger pairs.

« Create one (or several) input channels.
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The COM connection is indicated in the Channels tab with the COM symbol
The COM connection is available in the channel view under the interface entry.

Double-click a COM entry or select Properties from the context menu to display the
configuration dialogue. We recommend giving a unique channel name, amending
the Description and, if necessary, entering a Location.

Main settings tab

Interface mode

You might not make a choice for some COM interfaces, depending on the device, as
there is only one setting available. Otherwise, select whether the connection is for
PROFIBUS devices (selection PROFIBUS or PROFIBUS logger) or you want to give
settings freely for other protocols (Modbus, user-defined)(selection UART). Addi-
tional fields are displayed depending on your selection, e.g. to set interface para-
meters such as baud rate, number of data bits, or parity. You can also create a
channel with PROFIBUS protocol via the context menu. However, only PROFIBUS
settings can be chosen afterwards.

PROFIBUS communication is limited to fixed communication para-
meters. Therefore, the interface mode cannot be changed after the
protocol has been created, i.e. the channel only functions as
PROFIBUS.

A change of the interface mode is only possible after protocol is
deleted.

UART settings

« Baud rate

The baud rate states the number of characters transferred per second. Selec-
tion depends on the properties of the connected devices and the cable length
between the devices: For longer lines, a lower baud rate should be selected
to achieve error-free communication. Usually a maximum 20 m are permitted
for a RS232 connection.

. Data bits
Sets how many bits can be used for a data transmission, whereby the default
setting is 8.

« Handshake
Sets how the data flow is controlled. You can choose between none (without
control), Xon/Xoff (software handshake) and RTS/CTS (hardware hand-
shake), whereby the default setting is none.

o Parity
Sets whether a parity bit accompanies a transmission and how it is determ-
ined. The default setting is none.
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. Stop bits
Sets the number of stop bits, whereby the default setting is 1.

Displayed information

Below the UART settings are the connection properties (Hardware: RS485 or
RS232 / Port: 1 ... 3).

PROFIBUS settings

Delphin devices are set to address 126 via the web
interface in factory mode or after configuration reset
(default configuration). This address is a placeholder
and does not exist in the PROFIBUS network.

PROFIBUS address

Slave address: Enter the address configured in PROFIBUS master for the device (1
to 125).

Displayed information

The connection properties (Hardware and Port ) are displayed below the PROFIBUS

settings.

FIR[D
The symbol BBl is then displayed for the channel following configuration. Then
create and configure the required PROFIBUS channels (Signals).

PROFIBUS logger settings
PROFIBUS baud rate
Baud rate: Enter the baud rate of the connected PROFIBUS network here.
Displayed information
The connection properties (Hardware and Port ) are displayed below the PROFIBUS
settings.

FlR[O

The symbol BEIE is then displayed for the channel following configuration. Then
create and configure the required PROFIBUS logger protocol.

Other settings are described in the following sections:
« PROFIBUS protocol
« PROFIBUS channel
« PROFIBUS logger protocol
« PROFIBUS logger pair
« Modbus RTU protocol
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« Modbus RTU master
« Modbus RTU slave

« Modbus RTU channel
« User-defined protocol

« User-defined input channel

« User-defined output channel

48.3.1 PROFIBUS protocol

Technology

You must run the COM connection in the PROFIBUS
interface mode and set the PROFIBUS address there
(see COM connection).

Create the PROFIBUS protocol channel via the context menu of the COM con-
nection: Create channel - PROFIBUS protocol.

2 DataService Configurator

ProfiMessage Manual

{E=E 50N =5
Connect View Options  Help
Comnections|  Channels| Databass | Aleting | Scheduler | User | Connestions| Channels | Database| Aleting | cheduler | Us| < -
Channel Value Stale [+] || [Channel [aiue
5 g CANT [ = e Expert Looger epert-ingger-4403.
CAN Raw Protacol ok - ER Software channels
G N2 | Inactive (] System
Sl COM 1 -RS-405 : - dgg 1/0) Channels
= roperties - Inactive M m Intertaces
- COM3-RS-232 Partial configuration - |Inactive ) iy Memory
Bl e - 10s1008 Child channels - |Inaetive:
| U Creste channel User defined protocol
= Network S ett
) Mal Selngs Maodbus RTU master protocol
G Time and Cloc sotinge Modbus RTU slave protocol
ofp USB Device PROFIBUS slave protocol
- o4e USB Host
PROFIBUS sniffer protocol
B WLAN
ol AN | Inactive
- iy Memory 2450 it Ok _
kil I [
Configuation | Events

State: Connected

We recommend giving a unique Channel name, amending the Description and, if
necessary, entering the Location.

Main settings tab

Use Slave redundancy to set up a redundant PROFIBUS interface. The interface is
used only when the intended interface (COM1) fails.

« Select None if redundancy is not required.

o Select PNO_2212 V1.2 toset up aredundant PROFIBUS interface.

A redundant PROFIBUS interface can be configured with this setting in
accordance with the procedure described in PNO Document No. 2212 V1.2 of
November 2004 from the German PROFIBUS User Organization (PNO).

« The Custom1 or Custom?2 option is reserved for customer-specific enhance-
ments.
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After selecting Slave redundancy, Backup COM-Port shows that the COM2 interface
is used for backups.

Slave redundancy can be selected only when a second interface is
available for backup operations. A second interface must run in
PROFIBUS mode. However, no PROFIBUS protocol is allowed to be con-
figured to this connection. The dialogue notifies of any incorrect set-
tings.

The symbol EEEEl is then displayed for the channel following configuration. Then
create and configure the required PROFIBUS channels (Signals).

4832 PROFIBUS channel
Creating PROFIBUS channels requires creation of a COM connection in the
PROFIBUS interface mode and of a PROFIBUS protocol (subchannel). Select Create
channel - PROFIBUS input or PROFIBUS output from the context menu of the
FR|O
PROFIBUS protocol (EEEE], PROFIBUS protocol) in order to create channels for your
PROFIBUS signals. A PROFIBUS input channel is identified by @-, and a PROFIBUS
output channel by 9
i 2 DataService Configurator =N = == ]
Connect View Options Help
Connections|  Channels | Database | Alerting | Scheduler | User | Connestions | Channels | Database | Alerting | Scheduler| Us| ¢ | -
Channel Walue State [2] || [Eranrel [Value
= g CAN 0k - e Expert Logger ‘expertiogger-4408.
] CAN Raw Protocal Ok # 5 Soltware channels
a‘,. CaN2 Inactive = D System
2, Invalid = g 1/0 Channels
il ) Interfaces
$_ COM2-RS-485 Properties Inaclive B E_"Memuly
S com3-Rs R Deete channel Inactive .
B LA 101008 e Partial configuration Inactive
- LAN2 - 1000Base-Tx Child channels ok
= @ Network Settings ctore channel in ik
% ::f::;;k Create dependent channel E:
o USE Device Create channel PROFIBUS input
[+ .e. USE Hast Create several channels PROFIBUS output
”;s‘ /LN - [Inactive
nuulﬂ WWAN Inactive
L= Py IEE . 5l
Configuation | Events
State: Connected
Double-click a PROFIBUS channel or select Properties from the context menu to dis-
play the configuration dialogue. The data to be entered depends on the signal type
that is to be sent to or received from the PROFIBUS user. (Refer toUsing channel as
an output). Therefore, obtain information on the format and settings of relevant
PROFIBUS signals before entering data here.
Refer also to Settings for all dialogues.
Main settings tab
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Settings 'PROFIBUS input’ (PROFIBUS) @
Auctive
Channelname PROFIEUS Inherited prefix
Inherited
Location

Description Cammunication Channel for PROFIBUS Protocal

Main Seuin93| Advanced settings | Sensor compensation I Infarmation

Start position within user data frame:
Byte offzet O [P awirnum value: 240 Byte] i}

Drata ype settings:

Data type: Bit length: Encoding twpe: Binary

[T Signed Bute pattern:
- - - - Hex value: 01 23 4567
i orcer: (BIiEnean SIS reet | BlERia Fresentation: 01 23 45 67

7] Scaling

Input adaptive

Bz Copy | gEaste + Frevious | * Mext | \/QK | x Cancel | ? Help |

Start position in payload data

« Byte offset
The length of the payload data, i.e. the size of the data field (DU) of a
PROFIBUS message, is limited to a maximum of 244 bytes. This enables mul-
tiple signals to be transmitted within a message. Enter the starting byte for
this signal's payload data
The maximum possible value of the offset is derived from the bit length of the
data type and is displayed to the right of the numeric field. Input is restricted
to the valid values, and the defaultis 0
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When configuring the Profibus master, it receives information on the
number of I/0 channels from its slave, and hence also from the
PROFIBUS slave. At run time, i.e. when data exchange is taking place,
the master sends the I/O configuration to the slave. If the configured
byte offset in the Delphin device is greater than the I/O addresses of
the transmitted master configuration, the Delphin device shows a
configuration error in the channel status.

« Bit offset

This field is available only for the bit data type and binary encoding. The pay-
load bit in this data type can be between the 0 and seventh byte position.
Byte offset is also available for this data type. Input is restricted to the valid
values, and the defaultis 0

Data type settings

. Data type

Specifies the data type for interpreting the transmitted payload data. Bit
length, Byte order and Word order are set and adjusted in relation to the
adopted setting. The Start position in data and Scaling are set according to
data type.

« Signed
Sets whether the integer data type is to be interpreted as signed or
unsigned. An 8-bit value would then be in the range -128 to 127 (two’s com-
plement) or 0 to 255. Floating values are always interpreted as signed. Bit-
values make no distinction between signed and unsigned.

« Bitlength

Sets the bit lengths for integer and floating data types. Byte sequence and
Word sequence are adjusted according to length value. This also applies to
the numeric fields in the Start position in data.

« Encoding type
Displays the encoding type used for interpreting the transmitted payload
data.

« Byte sequence

The byte order (byte sequence) is a number, made up of several bytes, that
sets how bytes are ordered for the address. BigEndian, also known as
Motorola format, orders the most significant byte to the lowest address.
LittleEndian, also known as Intel format, orders the least significant byte to
the lowest address. Refer also to http://en.wikipedia.org/wiki/Endianness.
« Word order
Like the byte order, word order orders word data (1 word = 2 bytes = 16
bits) to addresses. In addition to determining byte order, a different word
ordering may be necessary.
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« Byte pattern

To display the different byte and word order combinations, a hex value (a ran-
dom number in the example) is shown with the resulting byte pattern of a
message.

Scaling

If a PROFIBUS master sends values that require conversion, enable Scaling and
enter Min / Max values to convert from the Input value to the Scale value .

If the Use channel as output option is used, scaling takes place in the opposite dir-
ection: Enter the range from the source data in Scale value and the range for the
output signal in OQutput value.

Without scaling, the channel's data type is that entered under
Data type. When scaling is enabled, the floating data type is
always used for the channel.

This also applies when the channel is used as an output: When
scaling is enabled, the channel must have the floating data type,
otherwise you have to use the type under Data type.

Scaling example

In the above image, a conversion takes place from 2000 (integer value) to 200
(°C), i.e. it returns a decimal point despite transmission of an integer (whole num-
ber).

Using the channel as output

If you create a PROFIBUS channel as an output, you can send data from the Del-
phin device to other PROFIBUS users.

Enter the data for the message to be sent in a similar way to a PROFIBUS input. You
must also enter the Source (of the signal).

Enter either a constant for the Source (Manual value) or select Channel and an
existing channel in the device for which a value is to be output. Selecting Applic-
ation enables the output value to be manually set via the DataService Configurator
or automatically set via a ProfiSignal application. The source type is converted to
the type given in Data type (refer also to Scaling).

Inherit status (for Channel settings only): The status of the input channel is used,
but not output to the PROFIBUS itself.

Modbus RTU Slave/Master

Use the Main settings tab to enter the general settings for the interface (baud rate,
number of data bits etc.) for the relevant COM interface. Refer to COM interface,
UART settings.

Use the context menu of the COM connection to create the protocol for Modbus!:
Create channel . Modbus RTU master/slave protocol.
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48331

We recommend giving a unique Channel name, amending the Description and, if
necessary, entering a Location.

II
Following configuration, the qu_d symbol is displayed for a Modbus RTU master
1

1
and H. for a Modbus RTU slave. Then create and configure the required chan-
nels for the Modbus master and/or Modbus slave.

Modbus Device (Master)

II
Use the context menu of the Modbus protocol (Ff"f"!-d, Modbus RTU Master) to create
a Modbus device: Modbus external device. To open the configurations dialogue,
double click menu item Modbus Device or select Properties from the context menu.
Use the dialogue to enter a name, location and description for the external device.

Set the device's (own) address in the Modbus network and the parameters for

querying Modbus users.

Main settings tab
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Settings 'Modbus external device' (Modbus Device) @
[V] Auctive
Channelname  Modbus Device
Location
Description One external Modbus Device queried
Main settings | Advanced settings | Information
Device
Device address 1
Hostname modbus.example.com
Port 502
Time gettings
Pall cycle 1.0 =
Timeot 03 =
Pause 0.0 3 = [T Sequential query
Bz Copy | gEaste | + Frevious | * Mext | q/QK x Cancel | ? Help |
Device

« Device address
Sets the address for the master.

Settings for Host name and Port cannot be changed.

Time setting
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« Poll cycle

Sets the the time for cyclical querying of data. Existing Modbus users are
(re)-queried once the set time expires. The time must be long enough in rela-
tion to the Pause time and the number of channels (users) or you will receive
an error message when closing the dialogue. The values entered will then not
be saved.

« Timeout

Sets the maximum permissible time between a request and a response
before an error status is shown. In the event of an error, a "wire-break"
status is displayed (refer also to the table in Status monitoring). The time
must be short enough in relation to the time for the Poll cycle or you will
receive an error message when closing the dialogue. The values entered will
then not be saved.

« Pause
Sets the waiting time for a query from more than one channel within a poll
cycle. The time must be short enough for all channels to be queried within
the time entered under Poll cycle or you will receive an error message when
closing the dialogue. The values entered will then not be saved.

« Sequential query
If you enable this option, only one request telegram will be generated for
sequential Modbus addresses instead of a separate request telegram for
each address.

L
The Fﬂ".d symbol is displayed following configuration. Then create and configure
the required Modbus channels (signals).

Modbus Device (Slave)

II
To create a Modbus channel, use the context menu for the Modbus protocol (Ff
, Modbus RTU slave): Modbus internal device. To open the configurations dia-
logue, double click menu item Modbus Device or select Properties from the context
menu. You can use the dialogue to set the name, location and description under
which the device is to function in the Modbus network. Give the device's address
settings here for the Modbus network.

Main settings tab
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Settings 'Modbus internal device' (Modbus Device) @
[V] Auctive
Channelname  Modbus Device
Location
Description One virtual Modbus Device
Main settings | Advanced settings | Information
Device
Device addresz 1
Port 502
Bz Copy | ER Paste | § Previous | ¥ MNewt | " DK | X Cancel | P Hep |
Device

« Device address
Sets the address for the device (slave).

The Port setting cannot be changed.

II
The Ff':?-d symbol is displayed following configuration. Then create and configure
the required Modbus channels (signals).
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Modbus channel

Depending on whether you want to output or read a signal, select Create channel -

Modbus output or Modbus input. A Modbus input channel is identifi@'ed by 9

and a Modbus output channel
by . Refer also to Settings for all dialogues.

Main settings tab

Settings 'Modbus output’ (Modbus) @
Active
Charrename  Modbus Inherited prefix
Inkerited
Location
Description Communication Channel for Modbus Frotacal
b ain settings| Advanced zettings | Senzor compensation | Information
Function code: [FCD4 - Read Input Registers V]
Reference 39333
Description as é Ededgrlzt:s[ at  [|Hex
Drata type settings:
Data type: | Integer - Bit length: Encoding type: Binary
[ Signed Bute pattern:
Byte order: BigEndian Pl:::n:;l;:: g:ll S;
7] 5caling
a il
1 1
Source
u
[ Aszynchronous zet
Copy | R Paste | * Previnuz | * Mgt | W 0K | X Cancel | ? Help |

Function code: Select what is to be read (input) or written (output). Only per-
mitted data will be available, for example FCO1 to FC04 for the inputs and FC05/06
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as well as FC15/16 for the outputs. The setting influences the values that can be
configured in Data type settings.

Reference: The number in front of the input field indicates the memory page and
thus the tab type.

Input is made in decimal form by default, and is restricted to valid values. Using
Show as you can specify whether the input is to be used as an Address or as a Tab
, and whether it should follow decimal or hexadecimal (Hex) notation.

Data type settings

These settings are dependent on the Function code inputs and also on whether the
channel is an input or output.

Data type

Specifies the data type for interpreting the transmitted payload data. Bit
length, Byte order and Word order are set and adjusted in relation to the
adopted setting. Start position in payload data, Scaling and Use channel as
output are also set according to the data type.

Signed

Sets whether the integer data type is to be interpreted as signed or
unsigned. An 8-bit value would then be in the range -128 to 127 (two’s com-
plement) or 0 to 255. Floating values are always interpreted as signed. Bit-
values make no distinction between signed and unsigned.

Bit length

Sets the bit lengths for integer and floating data types. Byte sequence and
Word sequence are adjusted according to length value. This also applies to
the numeric fields in the Start position in data.

Encoding type

Displays the encoding type used for interpreting the transmitted payload
data.

Byte sequence

The byte order (byte sequence) is a number, made up of several bytes, that
sets how bytes are ordered for the address. BigEndian, also known as
Motorola format, orders the most significant byte to the lowest address.
LittleEndian, also known as Intel format, orders the least significant byte to
the lowest address. Refer also to http://en.wikipedia.org/wiki/Endianness.
Word order

Like the byte order, word order orders word data (1 word = 2 bytes = 16
bits) to addresses. In addition to determining byte order, a different word
ordering may be necessary.

Byte pattern (input channels only)

To display the different byte and word order combinations, a hex value (a ran-
dom number in the example) is shown with the resulting byte pattern of a
message.

Scaling
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If a Modbus user sends values that require conversion, enable Scaling and enter
Min / Max values to convert from the Input value to the Scale value.

If the Use channel as output option is used, scaling takes place in the opposite dir-
ection: Enter the range from the source data in Scale value and the range for the
output signal in Output value.

Without scaling, the channel's Data type is used When scaling is
enabled, the floating data type is always used for the channel.

This also applies when the channel is used as an output: When scal-
ing is enabled, the channel must have the floating data type, oth-
erwise you have to use the type under Data type.

Scaling example

In the above image, a conversion takes place from 2000 (integer value) to 200
(°C), i.e. it returns a decimal point despite transmission of an integer (whole num-
ber).

Using the channel as output

If you create a Modbus channel as an output, you can send data from the Delphin
device to other Modbus users.

Enter the data for the message to be sent in a similar way to a Modbus input. You
must also enter the Source (of the signal).

Enter either a constant for the Source (Manual value) or select Channel and an
existing channel in the device for which a value is to be output. Selecting Applic-
ation enables the output value to be manually set via the DataService Configurator
or automatically set via a ProfiSignal application. The source type is converted to
the type given in Data type (refer also to Scaling).

Inherit status (for Channel settings only): The status of the input channel is used,
but not output to the CAN bus.

Set asynchronous: When this option is enabled the output value transmits as soon
as the value changes, that is, in real-time. Otherwise a new value is transmitted
with the next cycle.

4834 User-defined protocol
We recommend giving a unique Channel name, amending the Description and, if
necessary, entering a Location. The Main settings tab is described in the following
and then how input and output channels are created.
Main settings tab
Delphin Technology AG Message Manual
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Settings 'User defined protocol’ (UART Generic Protocol) @

Auctive

Charnelname UART Generic Protocol

Location

Description Pratocal driver for uger defined protocol:

Main settings | Advanced settings | Information

Cuyclic querny
Time settings

Pall eyele 1.0 il 3
Timeout 0.2 il 3 ‘Wire break create after 10 il Timeouts

Pause 0,m il 5

[ Pallztring

Termination

e
=

Termination spmbol

Busz idle 35 Characters

Decimal separator

Bz Copy | gEaste | + Frevious | * Mext | \/QK | x Cancel | ? Help |

This tab is enables you to make settings that apply to all channels (inputs and out-
puts) of the interface. It is also possible to create separate settings for each chan-
nel which differ to the general setting for poll string and poll cycle and/or output
time. Termination settings only apply for all input and output channels.

Cyclic query: General settings on whether data is to be cyclically queried for all
input channels and/or sent for all output channels. Do not enable the option if you
wish to create the settings per channel.

Time setting
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« Poll cycle

Sets the the time for cyclical querying of data. The current user is (re)-quer-
ied after this time has elapsed. The time must be long enough in relation to
the Pause time and the number of channels (participants) or you will receive
an error message when closing the dialogue. The values entered will then not
be saved.

« Timeout
Sets the maximum permissible time between a request and a response
before an error status is shown. In the event of an error, a "wire break"
status is displayed according to the number of timeouts set with Produce
wire break after. Refer also to the table in Status monitoring. The time must
be short enough in relation to the time for the Poll cycle or you will receive an
error message when closing the dialogue. The values entered will then not be
saved.

« Pause
Sets the waiting time for a query from more than one channel within a poll
cycle. The time must be short enough for all channels to be queried within
the time entered under Poll cycle or you will receive an error message when
closing the dialogue. The values entered will then not be saved.

Poll string

Enter here a character string for all output channels which is to be output and
which prompts the user to send its data if this is required. If you require data from
several channels with different poll strings, do not enable the option here, but
enter instead the poll string separately for each relevant input channel.

Enter the string as text. ASCII characters that cannot be entered directly, e.g. car-
riage return (CR) or line feed (LF), can be entered using % and the ASCII value in
hexadecimal format: Enter CR as %0D and LF as %0A.

Termination

This setting applies to input and output channels for the interface and cannot be
changed for a specific channel. The entries for termination symbol and trans-
mission pause are, however, used simultaneously. For example, an input message
is considered ended after either the Termination symbol and/or a pause larger
than the time given in transmission pause.
« Termination symbol
One or more ASCII characters that indicate the end of a message. If the char-
acters cannot be sent, or if you do not enter any characters, the transmission
pause will be used for end recognition.
Enter the characters as text. ASCII characters that cannot be entered dir-
ectly, e.g. carriage return (CR) or line feed (LF), can be entered using % and
the ASCII value in hexadecimal format: Enter CR as %0D and LF as %0A.
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You can enter only one end sequence. Multiple end sequences are not pos-

sible.
« Transmission pause

Enter the pause length in “character times” (time duration for transmission
of a character via interface) after which a message should be considered as

ended.

Decimal separator

Enter the decimal separator here for the transmission of numerics. The character
will be used for all channels which transmit numerics.

48341 Creating user-defined protocol
Use the Main settings tab to enter the general settings for the interface (baud rate,
number of data bits etc.) for the relevant COM interface. Refer to COM interface,
UART settings.
Create the user-defined protocol via the COM interface's context menu: Create
channel — User-defined protocol.
“ DataService Configurator ==
Connect View Options Help
[ Connections| Charnels | Database | Alerting | Scheduler | User | Connections | Channels | Database | Alering | Scheduler | L 4| *
[Channel Walue State [])|||[Erannet [talue
=i g CANT Ok = fem Expert Logger ‘expertlogger4408
CAN Raw Protacal Ok = £5p Soltware channels
a‘.. CAN2 -[Inactive: 3 E:' System
- g 140 Channels
b COM2 - FS-455 Gl inactive M 5 Jg] Inetacss
b, COM3-R5-232 Partial configuratien - Inactive - A Memory
L1 - 1071008 Child channels - inactive i
- NLANZ ;UUUB‘“ Create channel User defined protocol
-, Memer
@ GQ Mail Settings Modbus RTU master protocol
&@ Time and Clack settings Modbus RTU slave protocol
o USE Device: PROFIBUS slave protecol
4 ﬁ SJSLEA:DSI PROFIBUS sniffer protocol
DE‘NU AN -|Inactive L
= ~ Memory 2430 MiB | Ok
[ — e mE‘ K1 —— D
Configuration | Events
State: Connected
48342 User-defined output channel

Create an output channel via the the context menu for UART Generic Protocol:
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“2 DataService Configurator =N =R
Connect View Options Help
Connections|  Channels| Database | Aleiting | Scheduler | User management| Connections | Channels | Distabase | Alerting | Scheduler| U ¢ [
Channel T [Welue State <] | [Ehannel - [Value
£ gan CANT [3 =t Ewpert Logger 'expertlogger- 4408,
b . CAN Raw Protocol Ok - gy Software channels
i CANZ -|Inactive System
= COM1-RS-485 (3 s 140 Channels
‘ Propertes E Intetaces
2 COM2 RS A [ Inactive &y Memory
- COM3-RS - Inactive
- LAKT - 10/ Partial configuration » |inactive
vz o Child channels
- g, etwork & Create channel User defined input
@] Mail 5 Create several channels User defined output k
@ Time: ard CIEeK SEMAgs k
o USE Device Ok
1. ooy USE Host ok
2 WL -|Inactive
gl v -|Inactive
4] 4 >

Configuration | Everts

State: Connected

The main settings for user-defined input channels are given using two tabs:
1. Main settings tab

Contains settings for the data type, data source and output frequency.

2. Time settings tab
Enables customized settings for transmission time in case you need to use
extra pauses for a message, e.g. to send an initialisation to a device that then
needs time to perform the initialisation.

The other tabs contain standard settings. Refer also to Settings for all dialogues.

User-defined output channel, Main settings tab

Set how a value is to be output in the Main settings tab.
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Settings 'User defined output' (COM) (==
Auctive
Channelname  COMM Inherited prefix

Inherited

Location

Description Cammunication Channel for user defined protocol

Main setlings| Advanced settings | Timing | Sensor compensation I |nfarmatian

[1atat Setti
atatype Setlings Example:

Pre decimal place [ Leading zeros
Past decimal place [ svwsays sign

Format
FNAMEZ: *VALUE® FUNIT:

Source

Select channel - ,D Inherit state

Output
(1 epelic 1 g
@ adaptive
() Alvaays
() Orly initialization

[ Initialization i}

[ Response expected

Bz Copy | gEaste | + Frevious | * Mext | q/QK | x Cancel | ? Help |

Data type settings

Output is always as an ASCII string. However, you can set the format of the value
to be output using the data type setting.
. Data type

Sets the data type for the signal that is to be used. The value for other entries
depends on the settings here. For example, the integer data type has no
decimal places, but can be output with post-decimal places, which are then
always zeroes.

For the string data type, enter its length.
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« Pre-decimal places

Sets the number of decimal places before the decimal point/separator. The
decimal separator is output only when at least one post-decimal place is out-
put.

« Leading zeroes
Sets whether the pre-decimal places are to include leading zeroes when the
number has fewer decimal places. This means that the same number of char-
acters are always sent.

« Post-decimal places
Sets the number of pos-decimal places to be output.

« Always sign

Ensures that positive as well as negative signs are always sent. The sign
does not count as a pre-decimal place.

« Example

Displays the formatting of an imaginary number according to the settings
made.

Format

Sets what is to be sent, e.g. value and unit for the channel. Do not delete the
required placeholders, including % signs. You can send only one channel (value),
but any number of placeholders for other information, e.g. for outputting the cur-
rent date and time. You can also enter text instead of placeholders, e.g. text to be
sent for initialisation. For example, by using the initialisation string "Meas-
ure:Volt:DC" you can switch a multimeter to DC measurement.

To send output channel data, use the following placeholders:
%VALUE%: Channel value.

%STATUS%: Channel status.

%UNIT%: Channel unit.

%NAME%: Output channel name.

%DESCRIPTION%: Output channel description.
%LOCATION%: Output channel location.

%ID%: Output channel ID.

To send source channel data, use the following placeholders:
%UNITSOURCE%: Source channel unit.

%NAMESOURCE%: Source channel name.
%DESCRIPTIONSOURCE%: Source channel description.
%LOCATIONSOURCE%: Source channel location.
%IDSOURCE%: Channel ID for the source channel.

The following general placeholders are available for you to use:
:%DATETIME%: Current date and time.
%HOUR%: Current time.
%MINUTE%: Current minute.
%SECOND%: Current seconds.
%YEAR2%: Current year as 2 digits.
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%YEAR4%: Current year as 4 digits.
%MONTH%: Current month.
%DAY%: Current day.

To output ASCII special characters, the following placeholders are also available:
%NUL%: 00 in hexadecimal format.
%SO0H%: 01 in hexadecimal format.
%STX%: 02 in hexadecimal format.
%ETX%: 03 in hexadecimal format.
%EQOT%: 04 in hexadecimal format.
%ENQ%:05 in hexadecimal format.
%ACK%:06 in hexadecimal format.
%BEL%:07 in hexadecimal format.
%BS%: 08 in hexadecimal format.
%TAB%: 09 in hexadecimal format.
%LF%: OA in hexadecimal format.
%\VT%: 0B in hexadecimal format.
%VFF%: 0C in hexadecimal format.
%CR%: 0D in hexadecimal format.
%S0%: OE in hexadecimal format.
%SI%: OF in hexadecimal format.
%DLE%: 10 in hexadecimal format.
%DC1%: 11 in hexadecimal format.
%DC2%: 12 in hexadecimal format.
%DC3%: 13 in hexadecimal format.
%DC4%: 14 in hexadecimal format.
%NAK%: 15 in hexadecimal format.
%SYN%: 16 in hexadecimal format.
%ETB%: 17 in hexadecimal format.
%CAN%: 18 in hexadecimal format.
%EM%: 19 in hexadecimal format.
%SUB%: 1A in hexadecimal format.
%ESC%: 1B in hexadecimal format.
%FS%: 1Cin hexadecimal format.
%GS%: 1D in hexadecimal format.
%RS%: 1E in hexadecimal format.
%US%: 1F in hexadecimal format.

Source

Select a channel for which the value is to be output. Enter the %STATUS% place-
holder in the Format field so that you can inherit and hence output the status of the
source channel.

Output
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. Cyclic
Here you can set how often it is sent. The next value is sent after the time
given here has elapsed.

« Adaptive
This option means that a new value is sent only when the value to be sent has
changed.

. Never
This option is intended for sending of an initialisation in conjunction with the
next option. The string entered in the Format field is then sent only once for
initialisation and never cyclically or adaptively.

« Initialisation

This option enables you to set initialisation strings, for example, "Meas-
ure:Volt:DC" to switch a multimeter to DC measurement. If you have to send
more than one sequence, enter a number via Sequence to determine whether
the string entered in the Format field is to be sent first (Sequence = 1) or
second (Sequence = 2) and so on. Use the Time settings tab to set a pause
after sending an initialisation sequence in order to give the device time to pro-
cess the instruction.

Response expected

Enable this option so that the next output takes place only when the user has
responded to the previous transmission with a string. The response string itself is
not evaluated. Only reception is awaited. If the response contains relevant inform-
ation, you must define an input channel and then have the response evaluated.

User-defined output channel, Time settings tab

Use the Time settings tab if you need to use extra pauses for a message, e.g. to
send initialisation to a device that then needs time to perform the initialisation.
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Settings 'User defined output’ (COM) @
Auctive
Channelname  COMM Inherited prefix
Inherited
Location

Description Cammunication Channel for user defined protocol

| tain settingsl Advanced settings| Tirnirig | Sensor compensation I Infarmation

Use individual time zettings

0z =

Pauge 0o il 3

Bz Copy | gEaste | + Frevious | * Mext | q/QK | x Cancel | ? Help |

Enable Use custom time settings and enter the required pause time, e.g. for when
an initialisation string is sent (refer to output: Never). Pause times aren’t neces-
sary in all other cases because sending takes place either cyclically or adaptively.

48343 User-defined input channel
Create an input channel via the the context menu for UART Generic Protocol:
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2 DataService Configurator o= ==
Connect View Options Help
Connections|  Channels | Database | Aletting | Scheduier | User management Connections | Channeks | Database | Alerting | Scheduler| U <[>
Chanrel e State ]| | [Ehannel o [Vahe
“can CANT Ok = e Expert Logger 'expertiogger- 4406,
L CAN Raw Protosal ok 55 Software channels
o Nz - |Insctive [ Swstem
=, COM1-RS-405 ok 8 1/0 Channels
UAHT Generic Proteca Interfaces
& CON2-RS-435 S nactive By Memory
2, CoM3-Rs232 Delete channel | inactive )
. - LANT - 10/100B ase-T Partial configuration » Inactive
B Lz - 10008ase Tx Child channels 3 Ok
W Netwesk Setings Create channel » User defined input
S| Ml Seltings Create several channels User defined output
) Time and Clock settings
o USE Device Ok
oy USB Host ok
= Inzctive =
.. Elu.ul! WAN Imactive
— e ey :
Configuration | Events|

State: Connected

Main settings for user-defined input channels are given using the two tabs:
1. Main settings tab

Contains settings for the data type and the scaling of received data.
2. Inputtab

Contains settings for receiving frequency, poll string and decoding (filtering)
of received data.

The other tabs contain standard settings. Refer also to Settings for all dialogues.

User-defined input channel, Main settings tab

Use this tab to set how received (user) data is to be converted into a measurement
value. Use the Input tab if not all the characters/bytes sent are to be converted (by
setting filter and offset).
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Settings 'User defined input' (COM) (==
[V] Auctive
Channelname  COMM [] Inherited prefix
[¥] Inherited
Location
Description Communication Channel for user defined protocal
Main settings | Advanced settings | Input | Sensor compensation I Infarmation
Data type settings:
Data type: Bit length: Encoding type: [ASCI -
[ Sigred
BigEndian BigEndian
[ Scaling
il a
1 1
Irput adaptive
Bz Copy | gEaste | + Frevious | * Mext | q/QK | x Cancel | ? Help |

Data type settings
. Data type

Specifies the data type for interpreting the transmitted payload data. Bit
length, Byte order and Word order are set and adjusted in relation to the
adopted setting.

« Signed

Sets whether the integer data type is to be interpreted as signed or
unsigned. An 8-bit value would then be in the range -128 to 127 (two’s com-

ProfiMessage Manual Delphin Technology AG

Dezember 2015 200



Technology

plement) or 0 to 255. Floating values are always interpreted as signed. Bit-
values make no distinction between signed and unsigned.

« Bitlength

Sets the bit lengths for integer and floating data types. Byte sequence and
Word sequence are adjusted according to length value. This also applies to
the numeric fields in the Start position in data.

« Encoding type

Displays the encoding type used for interpreting the transmitted payload
data. Binary (the received bytes are interpreted as binary data), ASCII
(ASCII characters, i.e. text) or ASCIIHex (the received ASCII characters are
interpreted as hexadecimals pairs). The data is converted into the given data
type after being received.

« Byte sequence
The byte order (byte sequence) is a number, made up of several bytes, that
sets how bytes are ordered for the address. BigEndian, also known as
Motorola format, orders the most significant byte to the lowest address.
LittleEndian, also known as Intel format, orders the least significant byte to
the lowest address.
Refer also to http://en.wikipedia.org/wiki/Endianness.

« Word order

Like the byte order, word order orders word data (1 word = 2 bytes = 16
bits) to addresses. In addition to determining byte order, a different word
ordering may be necessary.

« Byte pattern
To display the different byte and word order combinations, a hex value (a ran-
dom number in the example) is shown with the resulting byte pattern of a
message.

Scaling
If the sent values require conversion, enable Scaling and enter Min / Max values to

convert from the Measurement value into the Scale value .

Without scaling, the channel's Data type is used When scaling is
enabled, the floating data type is always used for the channel.

Scaling example

In the above image, a conversion takes place from 2000 (integer value) to 200
(°C), i.e. it returns a decimal point despite transmission of an integer (whole num-
ber).
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User-defined input channel, Input tab

Use this tab to set how often data should/must be received, whether data output
needs to be "prompted" and, if necessary, how data is to be extracted from a

string.
Settings 'User defined input' (COM) @
Active
Charnelname  COMM Inkerited prefix
Inherited
Location

Deseription Communication Channel for user defined protocal

| M ain settingsl Advanced settings| Iript | Senzor compensation I Information

Use individual time zettings
Timeaut 0.2 il 3
Pause  0.01 il 3
Polled
] Pallsting
Filter $GPGGA
Delimiter : umptesnth element 2
Decoding
Offget B
Maximum length 8

[ffzet relative

B Copy | ﬂ,Easte | + Frevious | * Memxt | q/QK | x Cancel | ? Help |

Custom time settings

Only activate the setting if you require different settings for this channel. Other-
wise, general settings are used. Refer to User-defined protocol.
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« Timeout

Sets the maximum permissible time that may elapse between a query (poll
string) and its response, or between two sequential responses (without poll
string) before an error status is given. In the event of an error, a "wire-
break" status is displayed (refer also to the table in Status monitoring).

o Pause

Sets the waiting time between two queries using a poll string. The poll string
is resent once this time has elapsed.

Polled

« Poll string

The string entered here will be sent to the user according to the time frame
defined using Pause. This is required when a user sends a response (a
value) only after he has been “prompted". Leave the field empty if the user
doesn't require prompting to send.

Enter the string as text. ASCII characters that cannot be entered directly,
e.g. carriage return (CR) or line feed (LF), can be entered using % and the
ASCII value in hexadecimal format: Enter CR as %0D and LF as %0A.

. Filter
If the user sends multiple responses (messages or comments), you can use
a filter to retrieve the responses you require in this channel. Enter the mes-
sage's beginning, e.g. $GPGGA.

« Delimiter
If the filtered message contains multiple elements, use this delimiter to
determine how these elements are separated and which element (n‘th ele-
ment) is to be used for this channel.

Decoding

. Offset

Truncates the first character of the message as set under Polled. This means
the message is evaluated from this offset. You can set the offset from the
absolute beginning of the message (default) or relative to the first character
with the Filter(Offset relative to filter).

« Maximum length
Evaluates the message only up to the character given here. All other char-
acters are ignored.

484 LAN

This window enables network data to be input or amended. Changes to settings
are only adopted after clicking Save .
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After changing the IP address or net mask, the device
is then only accessible via the new address. The PC's IP
address (and any subnet mask) then also requires
amending to establish a connection if required.

Activate DHCP (used DHCP) so that the device can obtain an IP address auto-
matically from a DHCP server in the network. If no DHCP server is available in the
network, enter a (strong) IP address and (sub) net mask.

Settings 'Ethernet controller' (LAM2 - 1000Base-Tx) @

Auctive
Channelname  LANZ - 1000Base-Tx

Location Connector: "LANZ"

Description Ethernet 10/100/1000 Mbit/s Fullduplex

Main settings | Advanced settings | Information

IP settings [ CHEP server
IP address  192.168.251.252
Uze DHCP 192.168.240.0

Micf el EF, 255, 2400 192.168.240.10
192.168.240.50

MTU 1500

Gateway 192,165,254, 254

+ Frevious | * Mext | \/QK | x Cancel | ? Help |
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Ask your network administrator whether your network requires MTU and gateway

information. Otherwise, leave the default setting of 1500 for MTU. A gateway
address is required only if connections are to be established to other networks.
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5.1 Device memory

You can find out how to configure the memory groups under Common device set-
tings in the page with the same name Device memory

Settings for USB export

| kanalkonfiguration ‘Speichergruppe’
4] Akl
Kanalname Stocage Groupl
Einheit X
Ot
Beschoodbung  Stores measused Data
| Grndemstelungen | Weilsre Emstebungen | Speichemodus | Kanaliste| USE-Expott | infomationen
USE export
7] estoubt

Sncnymm elaul

§ vonerger| § Nochoer| [ WS OK | X abbeechen | P e |
Letzte Anderung: 26.08.2011 15:16:59,572

Select this option to enable the export of date from a memory group to a USB

memory stick: allowed.
Refer also to Data transfer to USB memory stick.
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6 Connection examples
This Section shows you connection examples of typical sensors and actuators. It
explains the available connection options and how to configure your sensors and
actuators.
Topics
6.1 Connecting sensors
Measuring voltage at analogue input
Sensors with voltage signal can be directly connected.
Spannung Analog Input
+ +
The largest measurement range is £ 10V bipolar or 10 V uni-
polar.
The smallest range is £ 156mV bipolar and 156 mV unipolar.
Measuring 20 mA current at analogue input
For sensors with current signals you must connect what is known as a load res-
istor to the device input terminals. Suitable resistors are available as accessories.
Stram Analog Input
+ +
0/4.. 20mA @ sooa [] |-
Measuring temperatures with a thermocouple at analogue
input
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Thermocouples can be directly connected. Use the configuration dialogue to set
the type (J, K, T, R, etc.).
Tharmoakemeant Analog Input

+ -+

TR _

Hint

Cold junction compensation required for the thermocouple is integ-
rated into the device. Enter the compensation channel as the Refer-
ence Junction in the Advanced settings tab (for the same I/O
module).

Measuring temperatures / resistances at analogue input

Connect resistor or temperature probes with 4-wire technology when possible.
This connection method provides the best results since current path and meas-
uring circuit are separate. Measurement current in 2- or 3-wire connectors flows
through both, or one, measurement lines. Voltage drops on the measuring line can
therefore distort readings.

Several constant-power sources are available within the device to supply power.

Widerstand Stromguelle
4 ER®)) I
Anakog Input
+
PT100, .| ]
- |ar returm

These sources deliver 1 mA.
They can measure resistance values of up to
10 kW.

Sensor at a digital input

Digital inputs have two variants:
« Inputfor level (detection)
. Inputs for frequency measurement or counting
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Not every input can be used for both functions.
Level detection

Metzteil Sensor Digital Input
" »
I DO O

24V {::h-

+ '
{ r
-

’Pt

h £

;|

The I/O modules AAST, ADFT, AMDT, DIOT, and IOIT OTPT have
digital inputs for level detection.

For reliable detection, the input signal must have a "low" level ran-
ging from 0 ... 1.5V, a "high" level ranging from 3.5 ... 90V and a
minimum pulse width of 1 ms. A maximum of 50 signal changes per
second (maximum signal frequency) can be recorded.

Frequency measurement/pulse counting

Sensor

Metzteil Digital Input

The I/O modules ADFT, and AMDT DIOT have digital inputs for fre-
guency measurement/pulse counting.

For reliable detection, the input signal must have a "low" level ran-
ging from0 ... 1.5V and a "high" level ranging from 3.5 ... 90 V. The
maximum measurable signal frequencies are 50 kHz for the ADFT
and AMDT module and 30 kHz for the DIOT module.

ProfiMessage Manual Delphin Technology AG

Dezember 2015 209



ProfiMessage elphin

Technology

6.2 Connecting actuators

Actuator at an analogue output

Analog Output

Strom
+
hax. 6S0R [p 0, 20meéd

¢ 44

=

=

puts.

' The I/O modules AAST and ADIT have power sources as analogue out-
The maximum permissible load resistance of the actuator is 650 Q.

Analog Output

Spannung

)&

Min. 2,5kR I_JI] 0.0

L4

—c

The I/O modules ADFT and AMDT have power sources as analogue
outputs.

The minimum permissible load resistance of the actuator is 2.5 kQ.

Actuator at a digital output, resistive load

To connect an actuator at a digital output requires an external supply voltage of
between 5 VDC and 50 VDC (24 V in the examples).

Metzteil Alctor Digital Qutput

- @

24V
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The maximum switching voltage is 50 V and the maximum switching
currentis 2.5 A.

Actuator at a digital output, inductive load

To connect an actuator at a digital output requires an external supply voltage of
between 5 VDC and 50 VDC (24 V in the examples).

Netzteil  Aktor Digital Output
|- vf -4—3:_?

24V e
+
The maximum switching voltage is 50 V and the maximum switching
currentis 2.5 A.
To protect the output's electronic switches we recommend switching
to recovery diodes in parallel with inductive loads.
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Measurement technology notes

This Section contains general information and recommendations on using meas-
urement technology.

Topics
Galvanic isolation

Each of the devices’ inputs, the Ethernet, external BUS (where available), CAN1
and COM1, CAN2 and COM2 and COM3 interfaces, are all galvanically isolated from
the central unit (CPU and power) as well as from each other. The CAN1 and COM1
or CAN2 and COM2 ports are not galvanically isolated from each other. For system
reasons, the USB interface is not isolated.

The diagram shows the individual galvanic isolating properties of the devices. The
does not have external BUS, so two Ethernet interfaces are available.
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o——{ Eingang 1 ... .—

S 1 Power
o— Eingang 8/16 F

O—— USB

E Gahansche Trennung

CPU

o— Ext. BUS
C——{ AN+ COM1
o—— CANZ + COM2

O COM3

YHNE

See also Shielding.
7.2 Earthing

The PE terminal for the power supply is the ground terminal for the device. This
terminal is internally connected to the metal housings of the USB/LAN and COM
ports but has no connection to the OV terminal(s).
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QOO
24V 0V PE
Power

1

oV
18.. 28V, /12 .. 36V, +10%

Connect the PE terminal with a = 2.5mm2 cable to the protective earth of your
power supply.

Refer also to Shielding, Galvanic isolation.

7.3 Earth loops

By linking sensor, measurement device, and computer, connections then exist
between different ground points. Unless the individual devices are connected to
protective earth, this electro conductive connection creates an electrical circuit
between the devices. The result is what is known as an earth or ground loop
(shown red in the example).

This can have the following effects:

« In practice the earthing points U1 to U3 shown in the graph do not neces-
sarily possess equal potential. Constant or changing potential differences
can occur between the earthing points due to the earthing plan and wiring.
Compensating currents then occur in the sensor and communication cir-
cuits.

. Interference in the sensor or communication circuits, for example through
electromagnetic fields, enable parasitic currents to occur within the circuit.

Compensation and parasitic currents lead to interference or noise voltage at the
input of the measuring instrument and thus constant or shifting errors in meas-
urement.
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Computer

Messgerat

Sensor

Sensorkabel Kommunikationskabel

Prevent earth
loops.

Sensor—measurement device earth loop

Galvanic isolation of the inputs to the central device, means earth loops via the
sensor circuit as shown in the example, can not occur within the device . Earth
loops can however occur between the sensors of different channels of a module.
To avoid such loops, we recommend the use of earth-free sensors or signal
sources.

See also Potential differences.

Measuring device—computer earth loop

Most of the device's interfaces are galvanically isolated towards each other and
towards the central device. The earth loop through the communication circuit as
shown in the example does not occur with this device.

Use these interfaces to connect the device to PCs, PLCs or to other manufacturers’
equipment.

See also Galvanic isolation.

Shielding

Measurement signals can be disrupted by the occurrence of magnetic and electric
fields in the measuring circuits, for example generated by neighbouring current-
carrying circuits. Shielded cables should therefore always be used for sensor cir-
cuitry and kept at least 50 cm away from other current-carrying circuits.

The smaller the sensor signal and/or the higher the sensor impedance, the more
important good shielding becomes for a low noise, accurate reading.
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To prevent earth loops, earth the shield on one side of the circuit only (see
example).

a) Sensors without earth

Earthing of the shield is in this case one-sided and directly at the device (PE con-
nection on the power supply).
See also Earthing.

Sensor Analog Imput
BiEE =2

b) Sensors with earthing

When the use of earth-free sensors is not possible, earth the shield only or attach
it to the sensor's earth potential (see example).
See also Potential differences.

Sensor Analog Imput

i
i

7.5 ESD protection

[

—h

The device and the ADGT 3.0 module have earth terminals specifically for ESD pro-
tection (ESD, ElectroStatic Discharge ) of the inputs.
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Sensor
| L -
PE-Klemmean \x

| PE-Klemme Power

»

Connect this with PE labelled terminal(s) viaa =2.5 mm2 cable to the protective
earth of your power supply.
See also Earthing.

Discharge static before coming into contact with the
connecting terminals. Simply touch a housing with pro-
tective earth, or the PE terminal. Inputs can be dam-
aged if static is not discharged.

7.6 Potential differences

Potential differences can, in principle, always occur between reference potentials
of multiple-sensor measurement signals that are connected to the analogue inputs
of an I/O module. The following figure shows the sensor signhals as green arrows
and U mess, and the potential difference between the two sensor signals as an

arrow and U Difference’
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Sensor 1 E/A-Modul

-
|Ynews |

Diffaranz

Sensor 2

- T~
[V |

The reference potential of a measurement circuit of an analogue input for a device
occurs by a change of channel of the sensors' different reference potentials.
Depending on the input circuit of the various device inputs, the difference voltage

Difference between certain channels, may not exceed specified maximum values.
These are the *Permissible differential voltages from channel to channel’ specified
in the Technical specifications.

WARNING!

Connecting terminals carry electrical potential from the
attached sensors/actuators.

Before coming into contact with the connections, ensure
the power is off. Check for any voltages at the connecting
terminals when the attached sensors have varying degrees
of electrical potential or when they have high electrical
potentials with earthing, for example, when measuring elec
trical current for a mains voltage phase.

Differences in electrical potential between two channels of
a module can not be determined from the measurement
data.
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Info

If the connected sensors have different potentials and high currents
are expected in the event of a short circuit between the sensor poten-
tials, take measures to protect the device and the measurement
installation from subsequent damage.
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8 Technical specifications

Main device
o AAST, ADGT, ADIT and ADVT
« ADFT
. DIOT, IOIT and OTP

8.1 Main device

General information
Weight, approx. |1 kg
Dimensions 200 x 73 x 120 mm
Material Plastic housing
Humidity 20 ... 80%, non-condensing
Temperature 220°C - +60 °C
range
Supply 1) 12...28VAC£ 10%or 12 ... 36V DC £+ 10%
Power input, 10W
approx.

. Mounting rail 35 mm according to DIN EN 60715 or screw
Mounting ..
fixing

Processor 400 MHz PowerPC with integrated FPU
ROM 8 MB of solid state FlashROM
SRAM 0.5 MB, battery-backed
DRAM 128 MB of DDR

Real-time clock | 100 ms resolution, battery-backed

Backup battery | CR2450 lithium battery, backup time of at least 10 years

Basic configuration, firmware upgrade, configuration load-

Web server . .
ing and saving

1) The ADFT module requires a minimum 18V AC/DC supply

Ethernet interface
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Eigsrnet stand- 10/100Base-T (half and full duplex), auto-negotiation
TCP/IP, UDP, ICMP, HTTP, SMTP, NTP Modbus TCP Cli-
Protocols
ent/Server
Connector RJ45 (8-pin connector TP)
Galvanic isolation | 1.5 kVeff

USB interface

Interface type USB master

Transmission speed USB 1.0 Full Speed (USB 1.1 compatible)

Power for external devices | 5 V max. 500 mA (High Power)

Connector USB connector type A

External bus (Ext. BUS)

Interface type | CAN 2.0B, ISO 11898-1, ISO 11898-2

Baud rate max. 1 Mbaud

Connector LP-3-pin terminal block (e.g. Wieland type 8113B/3VL)

Galvanic isolation | 1 kV

COM1:

Interface

RS-485 interface
type

Baud rate | max. 12 Mbaud

Connector | 9-pin D-SUB connector, pin assignment according to IEC61158

.Galva'nlc 1 kV (no isolation to CAN)
isolation
Features Built-in PROFIBUS controller hardware 1) DP V1 slave, redundant
according to PNO document No. 2212 V1.2
1) The identification number for Message, as allocated by the German

PROFIBUS User Organization (PNO), is 0x09B8. Further information can be found
in the GSD file. Refer to PROFIBUS GSD file and PROFIBUS protocol.

CAN (CAN bus)
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Interface | -An 2.08, ISO 11898-1, ISO 11898-2
type
Baud rate max. 1 Mbaud
Connector 9-pin D-SUB connector, pin assignment according to CiA
DS102-1 (pin 2 and pin 7)
Gglvanlc eal- 1 kV (no isolation to COM1)
ation
COM2:
Interface RS-485 interface
type
Baud rate | max. 12 Mbaud
Connector | 9-pin D-SUB connector, pin assignment according to IEC61158
.Galva'nlc 1 kV (noisolation to COM3)
isolation
Features Built-in PROFIBUS controller hardware 1) DP V1 slave, redundant
according to PNO document No. 2212 V1.2
1) The identification number for Message, as allocated by the German

PROFIBUS User Organization (PNO), is 0x09B8. Further information can be found

in the GSD file. Refer to PROFIBUS GSD file and PROFIBUS protocol.

COM3

Interface type RS-232 interface

Baud rate

max. 5 Mbaud

Connector

9-pin Sub-D connector, three pins used

Galvanic isolation | 1 kV (no isolation to COM2)

COM4:
Interface RS-232 interface
type
Baud rate | max. 5 Mbaud
Connector 9-pin D-SUB connector, pin assignment according to DIN 41 652,

part 1 (ISO 4902) (such as PC connector assignment)
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_Galva_nlc 1KV

isolation

8.2 I/O modules: AAST, ADGT, ADIT and ADVT

wAnalogue inputs

AAST: 4
. ADGT: 8
Number of inputs
ADIT: 10
ADVT: 15
Connections Terminals, max. diameter 2.5 mm?2

Voltage measuring = 156 mVto + 10 V (bipolar) and +156 mV to +10 V (uni-
ranges polar)

+£20mA,0...20mAand 4 ... 20 mA

Current measurement requires a load resistance of 10 ...
500 Q

AAST, ADIT and ADVT: Max. of 600 measurements/s
ADGT: Max. 60 measurements/s

Sequential sampling, A/D measurement time for each
channel individually adjustable

Current meas-
urement ranges

Sampling rate

Resolution 24 bits (about 7 decimal digits)
Input impedance > 1 GQ, with ADGT > 10 MQ

+£0.01 % of measurement

Voltage/current: range/end value

Measurement error Pt100: +0.1 K
(BO) Pt1000 +0.1K

£0.1% of end value following com-

Thermocouples: ;
pensation

Built-in cold junction, external optional

NiCr-NiAl (K), NiCr-CuNi (E), NiCrSi-NiSi (N), Fe-CuNi (L),
Fe-CuNi (J), Pt10Rh-Pt (S), Cu-CuNi (U), Pt13Rh-Pt (R),
Cu-CuNi (T), Pt30Rh-Pt6Rh (B), W5Re-W26Re (C)
Measuring ranges -270 °C... 2320 °C, depending on ther-
mocouple

Resistance Pt50 to Pt5000, Ni50 to Ni5000, YSI400

Thermocouples

Delphin Technology AG Message Manual
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2-wire, 3-wire and 4-wire connection
probe/thermometer 1 mA reference current
Measuring range -270 °C... 850 °C

Resistance meas-

0..10kQ
urement

pH measurement Integrated temperature compensation
Self-calibration DC offset, cyclical; frequency adjustable

Low pass 6 ... 1000 Hz. The cut-off frequency is auto-

Digital filter matically adjusted to the sampling rate.

Potgntlal !solatlon of 750V DC
main device

Dielectric with-
stand voltage of the 110 V
channel

Permissible dif-
ferential voltage
from channel to
channel

ADGT V2.0: 400V DC
ADGT V3.0: 650V DC
AAST, ADIT and ADVT: 110 V

Analogue outputs

AAST: 4
Number of outputs
ADIT: 1
Output signal 0/4...20 mA, maximum load resistance 650 Q
Resolution 16 bit
Signal error +0.05%

Potential isolation 750 V from channel to channel and to main device

Digital inputs for level detection

Number of inputs AAST: 2
High level 3,5..90V/2mA (typ. 2,7 mAat5
V)
Low level 0..1.5vV/0..1.5mA
Refresh rate 1 kHz (1 ms)
Minimum pulse width that can be eval-
1ms
uated
Maximum signal frequency 50 Hz
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Potential isolation 2.5 kV
Reverse polarity protection 1 kv
Digital outputs

AAST: 2
Number of outputs
ADIT: 1

Switching voltage max. 50V DC
Switching current max. 2.5A DC
Flyback diode Integrated
Potential isolation 2.5 kV

8.3 I/0 modules: DIOT, IOIT and OTPT

Digital inputs for level detection

DIOT: 12, including 11 for frequency meas-

] urement/pulse counting
Number of inputs

IOIT: 24
OTPT: 1
High level 3,5..90V/2mA (typ. 2,7 mAat5V)
Low level 0..1.5V/0..1.5mA
Refresh rate 1 kHz (1 ms)
Minimum pulse width that can 1ms

be evaluated
Maximum signal frequency 50 Hz
Potential isolation 2.5 kV
Reverse polarity protection 1 kv

Digital inputs for frequency measurement/pulse counting

Number of inputs DIOT: 11

High level 3,5..90V/2mA (typ. 2,7 mAat5V)

Low level 0..1.5vV/0..1.5mA

Gate time 1 ms ... 6000 ms, adjustable in increments of 1 ms

Frequency measurement 0 ... 30 kHz

Measurement error 0..1kHz: £1 Hz
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>1..10kHz: £5Hz
>10... 30 kHz: £10 Hz

Counter width 16 bit
Potential isolation 2.5 kv
Reverse polarity protection 1 kV
Digital outputs

DIOT: 16
Number of outputs IOIT: 1
OTPT: 24

Switching voltage max. 50V DC
Switching current max. 2.5ADC
Flyback diode Integrated
Potential isolation 2.5 kV

8.4 ADFT I/0O module

Analogue inputs

Number of inputs 8

Connections Terminals, max. diameter 2.5 mm2

Voltage measuring ranges +156 mVto £10V

+£20mA,0...20mAand 4 ... 20 mA
Current measurement ranges Current measurement requires a load res-
istance of 10 ... 500 Q

Measurement frequency range

(-3 dB) 0 ... 4000 Hz

10 ... 5000 Hz, in 10 stages, individually
adjustable for each channel.

Channels with the same sampling rate can
be sampled simultaneously.

Sampling rate

Sampling rate 10 ... 8000 measurements/s

Resolution 14 bits (approx. 1.2 mVin the 10 V range)

AC/DC coupling DC coupling preset, switching via DIP
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switch in the device.
Input impedance 0.8 MQ

Measurement £0.1 % from uni-
range £1.25Vto polar measurement
+10V: range

£0.2 % from uni-
polar measurement
range

Measuring range £
0.625V:
Measurement error (DC)
£0.2 % from uni-
polar measurement
range

Measuring range +
0.312V:

+0.4 % from uni-
polar measurement
range

Measuring range +
0.156 V:

Optional digital low-pass filter 6. Order for
sampling rates of 100 to 5000 Hz.

The cut-off frequency is automatically adjus-
ted to the sampling rate.

Anti-aliasing filter

Dielectric withstand voltage of

the channel + 250V DC

Permissible differential voltage

from channel to channel ey e

Analogue outputs

Number of out-
puts

Output signal 0..10V/0..4mA

Resolution 12 bits (approx. 2.4 mV)

Signal error + 0.25% of output range or £ 25 mV

Terminals "-" are connected with 1 kQ to the internal ana-

Earth reference
logue ground

Digital inputs for level detection

4, including 2 for frequency meas-

Number of inputs urement/pulse counting
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High level 3,5..90V/2mA (typ. 2,7 mAat5V)
Low level 0..1.5V/0..1.5mA
Refresh rate 1 kHz (1 ms)
Minimum pulse width that can
2.5ms
be evaluated
Maximum signal frequency 50 Hz
Potential isolation 2.5 kV
Reverse polarity protection 1kV

Digital inputs for frequency measurement/pulse counting

urement

Number of inputs 2
High level 3,5..90V/2mA (typ. 2,7 mAat5V)
Low level 0..1.5V/0..1.5mA
. 250 ms ... 5000 ms, adjustable in increments of
Gate time
250 ms
Frequency meas- 0.2 Hz .. 50 kHz

Measurement error

0.2 Hz ... 100 Hz: £ 1% of the input frequency
>100 Hz: £1 Hz

Potential isolation 2.5kv

Reverse polarity pro-

tection LY

Digital outputs

Number of outputs | 4

Switching voltage [ max. 50V DC

Switching current | max. 2.5A DC

Flyback diode Integrated

Potential isolation | 2.5 kV

Message Manual
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8.5 AMDT I/O module

The AMDT I/0O module for vibration measurement is discussed in a separate sec-
tion.

Refer to AMDT I/O module. Technical specifications are available here: AMDT 1/0
module technical specifications.
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AMDT I/0 module

This section of the documentation describes using and configuring the AMDT 1I/0O
module.

The AMDT I/0 module has been designed for vibration measurement. The I/O mod-
ule utilises a DSP (digital signal processor). The processor's firmware (= software
in the I/0 module) enables many functions for signal processing.

The documentation is provided under the following headings for optimum over-
view:

. Hardware

« Function

« Configuration and operation

The relevant subjects can be reader independently under their individual sections.
Select only the section you require.

The content is based on the following version:
« ProfiSignal CD: V3.1.4
« Device firmware: V232
« AMDT board: V2.0x
« AMDT firmware: V3.58

Copyright © 2003-2012 Delphin Technology AG. All rights reserved.

This document's content, especially text, images, and graphics are protected by
copyright. When not otherwise stated, the copyright belongs to Delphin Tech-
nology AG, Lustheide 81, in 51427 Bergisch Gladbach, Germany.

All the trademarks and brands used in this manual refer only to the respective
product or trademark holder. Delphin Technology claims no rights other than
those to its own trademarks and brands.

Hardware

Project planning and design

The Message system is made up of a base device and optional extension
devices (the graphic shows a Message system). A device cannot be exten-
ded.
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Erweiterungsbus

1

B
bl i

-

Druck - Temperatur - Drehzahl - Schwingungen -Durchfluss - Digital /0 - Zahlerstande

Each installed I/O module communicates with a CPU via an expansion bus. The
AMDT I/O module provides the fastest sampling and transfer rates. Specific con-
ditions need to be taken into account when planning a system.

Rules for hardware setup

One AMDT 1I/0 module can be installed in any one slot. Full function is avail-
able. When setting parameters, take into account the maximum transfer rate
of 10000 measurement values/s.

Two AMDT I/0 modules can be installed in any of the available slots. Ensure
adequate ventilation when both AMDT I/0O modules are installed in the base
device. Full function no longer available. Both AMDT modules can con-
tinuously transmit characteristic values, but only one AMDT can continuously
transmit time signals or frequency spectra.

Two synchronised AMDT I/O modules can be installed in any of the available
slots. Synchronization requires additional wiring and occupies digital-
input/output 4. Ensure adequate ventilation when both AMDT I/O modules
are installed in the base device. Synchronization is available only in the
"batch recoding" operating mode. Both AMDT modules can transfer time sig-
nals, frequency spectra and characteristic values continuously and syn-
chronized. Refer here to section Synchronizing two AMDT modules.

There or more AMDT I/O modules cannot be installed.

Rules concerning the number of useable analogue inputs

Using a digital high- or band-pass filter limits the number of analogue filters
(depending on board version) to 1 ... 4. An overview is available in the sec-
tion on digital filters.

Using a digital integrator limits analogue inputs (depending on board ver-
sion) to 1 ... 4. An overview is available in the section on integrators.

The application "Measuring vibrations using acceleration sensors” (using a
digital band pass filter and integrator) limits the number of analogue inputs
(depending on board version) to 1 ... 4. Details on this application are avail-
able in the "Applications using AMDT" manual.
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« The application “"Bearing diagnostics using envelope spectrum” (using
digital demodulation filter) limits (depending on board version) analogue
inputs to 1 ... 4. Details on this application are available in the "Applications
using AMDT" manual.

Rules concerning phase measurement

. Beaware of the following when using phases to evaluate characteristic val-
ues in rotating machinery: Phase measurement can be used only for low rota-
tion speeds (typ. < 500 rpm). Acquisition of 1 to 10 signal periods within a
time signal block is normal. Refer here to the sections on Main vibration
phase and Phase of 1X/2X/3X/xX vibration.

Connector panel (industrial)

AMDT Motes:
V2.0

5 g|gllsg|gllsl|gls
2|5 JE:
clale|z||elelelslel - |6l ol «|ow|le|l~|lolalc®
T|B|IT|T ;I?J?Jﬁs'i B B B T T k] ] B B B
ElE|E|E(B[E\S|2(E(E| E|E|E|E|E|E|E|E|E|€E
513|13|2/23\2(3|2/2| 2|3|2|2|2|2|2|2|2|32
(&) (SRR SUUUUU (=] (&) o o (=] (%] (%] o o o
-5 £ £s £5 85 85 85 2. 84 B4 23
2t 23 23 32 3B 32 32 32 3F 3E 3E| 28
age a8& 88 f f f f f f é f
1|2|3|4|5|6|7]|8]|9|10}11/12/1314|15/16/17|18|19}20(21|22|23|24|25|26[o7|28]20|30|31|32

Information on connections

Refer to Technical specifications.

Analogue inputs

Voltage signals from a max. of £10 V in a frequency range DC ... 8000 Hz can be
connected. Input resistance is 0.8 MQ. Current signals from 0/4 ... 20 mA are pro-
cessed using terminating resistors (to be wired between the '+' and '-' con-
nectors).

DC coupling is factory set. Switching is possible using a DIP switch within the mod-
ule.

The permitted total voltage difference between channels is 100 VDC.

Analogue outputs
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Outputrangeis 0 ... 10 V, max. load is 4 mA (min. 2.5 kQ).
The '-' connector is connected at 1 kQ to the internal analogue earth point.

Digital inputs / counters

Square signals/pulses from 5V / 12 Vor 24 V can be connected.

Low-level is <1.5 V; high-level is > 3.5 V; common '-' connector, potential isol-
ation.

Frequency measurement for signals from 0.2 Hz to 30 kHz.
Digital outputs

Switching voltage at a max. of 50 VDC. Switching current at a max.: 2.5 ADC.
Common '+' connector. Potential isolation.

Shielded cabling

The I/O module enables measurement in the signal range DC ... 8 kHz. This
requires the use of shielded (single-sided shielding connected to protective earth)
or twisted pair cables.

Sensors

Information on connecting special sensors is available in the "Applications using
AMDT" manual.

913 Connector panel (laboratory)
om Chz Cha Ché Ch§ ChE ChT Cha Chit Ch10  Ghi1 ©h12 Ch11-14 Ch15-18 Ch1S  Chi16
Outr Outs In+ In+ In- Ouae Out- Out-
& 20000000
AD 8] [ais]
e & 00000000
Out- Out- In+ In+ In- Outs Out- Qut-
Analog Input Ch13  Ch14 Ch11-14 Ch1518 ChIT  Chig
AMDT-L
Information on connections
Refer to Connector panel (industry).
914 Block diagrams
Block diagram for hardware
Delphin Technology AG ProfiMessage Manual
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Opto-Koppler,
CAN-Interface
Analog Input 1.8 I Analog Output 1..2
Anti-
erstarker Filter andler DSP andler
Digitaler
Signal-
: Prozessor
4 Opto- Schmitt- Opto- . 4
—* Koppler Trigger o Koppler [ TrGabar =
N

Digital Input 1..4 Zahler 1 Digital Output 1.4

Signalspeicher/ Programm-
Datenspeicher, Speicher,
SRAM Flash-EPROM

Block diagram for an analogue input signal

SW-Anti-Alias-Filver
= Tiefpass r
4.8, Ordn. E

=N

Progr, Verstarkung H\W-Anti-Alias-Filter AD-Wandler
V=1, 64 & kHz, 4.Ordn. fsr = 20480 Hz

gl D o

Dezimation
iz = 256 ... 20480 Hz Zeitsignal

fs1
f52 Fraquanz-

spekirum

FFT
Kennwarte
z.B. Effektivwert

=l
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915 Technical specifications
Specifications may change as part of ongoing technical developments.
Topics
9151 Galvanicisolation
Each of the devices’ inputs, the Ethernet, external BUS (where available), CAN1
and COM1, CAN2 and COM2 and COM3 interfaces, are all galvanically isolated from
the central unit (CPU and power) as well as from each other. The CAN1 and COM1
or CAN2 and COM2 ports are not galvanically isolated from each other. For system
reasons, the USB interface is not isolated.
The diagram shows the individual galvanic isolating properties of the devices. The
does not have external BUS, so two Ethernet interfaces are available.
> - E Ul o -
e | - .
©—— Eingang 816 “7
O— USE
) “ Gahanische Trennung
o—| Etnemet __n
CPU
o Ext BUS 4“
=2 1 CANT+ COM1 F ~-.
o—— CANZ + COM2 4“
o - COM3 F .
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See also Shielding.
9152 Analogue inputs

Properties

8 Analogue inputs. Resolution 14 bit Differential inputs. Impedance 0.8 MW.
A potential difference totalling up to 100 V is permitted between the differential
inputs ('-' connector). Input protection to £250 V.

Sampling frequency

Real synchronous/parallel sampling.
. Batch sampling: A max. sampling frequency of 20480Hz for 8 channels. This
gives a total sampling rate of approx. 160000 measurement values/s.
« Continuous sampling: A max. sampling frequency of 1024/2048/4096 Hz
for 8/4/2 channels. This gives a total sampling rate of approx. 8000 meas-
urement values/s.

Signal bandwidth / Anti-aliasing filter (HW)

Signal bandwidth is DC to 8kHz +0.8kHz.

Transfer rate for measurement data

Max. 10000 measurement values/s.

Measurement ranges

Seven voltage measurement ranges are available:

Measurementrange V. +10 5 +2.5 £1.25 +£0.625 +£0.312 +£0.156

Resolution mV 1.2 0.60.3 0.15 0.08 0.04 0.02

0/4 ... 20 mA signals can be converted to voltage signals using terminating res-
istors of, for example, 50/100/250 Q. Resistors are to be externally attached
between the '+' and '-' connectors.

Precision

DC precision is factory set using calibration and adjustment. Basic precision is
+0.1 to £0.4 % of the (unipolar) measurement range.

Measurementrange V. £10 £5 £2.5 £1.25 +£0.625 +£0.312 +£0.156
mV £10 £5 £2.5 £1.3 *1.3 £0.9 0.6
% 0.1 0.10.1 0.1 0.2 0.3 0.4

DC precision

For 0/4 to 20 mA signals, terminating resistors need to be used that have an accur-
acy greater than 0.1 %.
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AC coupling

The differential input is factory set as DC-coupled. Switching to AC coupling is pos-
sible using DIP switches on the signal conditioning board. The DC part of a signal
is eliminated through a HW-filter. Cut-off frequency is around ca. 4 Hz.

The DC part of a signal can also be eliminated through a SW-filter (i.e.through the
DSP).

Scaling / sensor compensation

Channels can be individually scaled. Scaling takes place in the required unit (e.g.
+ 100 pm for distance/clearance sensors or £50 g for acceleration sensors). Zero
offset/correction and amplification adjustment can be performed using sensor
compensation.

Anti-aliasing filter (SW)

The (SW) anti-aliasing filter's frequency limit is set automatically at 40 % of the
sampling frequency setting. This filter is optional. It is a digital deep pass of the
8th or 4th order with Butterworth characteristic.

Application

Analogue inputs deliver continuous or event-triggered recording of vibration sig-
nals or of signals requiring rapid sampling.

Analogue outputs

Properties

2 analogue outputs. Voltage range 0 to 10 V. Resolution 12 bit and 2.4 mV.
Board V2.0x: Output range restricted to 0.3 Vt0 9.7 V.

Board V2.1x: Outputrange O to 10 V.

Max. load of 4 mA at min. 2.5 kQ.

Refresh rate

Determined by source channel (e.g. set-point channel).
Typical rates are 0 to 10 Hz. Dependent on DSP load.

Precision

DC precision is factory set using calibration and adjustment.
Basic precision is £0.25 % of the output range, i.e. £25 mV.

Scaling

Delphin Technology AG ProfiMessage Manual
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Channels can be individually scaled. Scaling takes place in the required unit (e.g.
0 to 100 um for distance/proximity sensors or 0 to 50 g for acceleration sensors)

Application

Analogue outputs are used as monitors for specific measurement data (e.g. rota-
tion speed or vibration amplitude). Also as signal generators (z. B. set-point
ramp).

9154 Digital inputs
Properties
4 digital inputs. Potential isolation up to 2.5 kV. Polarity prtection up to 1 kV.
Low level 0...1.5V/0... 1.5 mA. High level 3.5... 90V / 3 mA.
Refresh rate
Digital inputs are sampled at 1 kHz (1 ms). The minimum pulse width of a signal
that can be analysed is 1 ms. Recommended pulse width is >2.5 ms. Maximum
continuous signal frequency is 50 Hz.
Application
Digital inputs are used as trigger sources with simultaneous frequency or rotation
speed (for rotating machinery) measurement and phasing (reference) acquisition
are simultaneously carried out.

9155 Counter
Properties
2 or 4 digital inputs (see above) are each equipped with 16-bit counters. Choice of
pulse counting in the 0 to 65535 range, or frequency measurement in the 0.2 Hz
to 30 kHz range. Automatic switching of measurement mode at 100 Hz
Refresh rate
Counters are sampled at 4 Hz (250 ms). The minimum pulse width of a signal that
can be analysed is 0.02 ms. Recommended pulse width is >0.1 ms.
Frequency measurement precision
Basic accuracy is £1 % of the input frequency up to 100 Hz and £1 Hz above
100 Hz.
Application
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Digital inputs are used as trigger sources with simultaneous frequency or rotation
speed (for rotating machinery) measurement and phasing (reference) acquisition
are simultaneously carried out.

9156 Digital outputs
Properties
4 digital outputs. Galvanic isolation up to 2.5 kV. Switching voltage at max.
50V DC. Switching current max. 2.5A DC. Protector diode integrated. Flyback
diode external.
Refresh rate
Determined by source channel (e.g. timer channel). Typical range 0 ... 10 Hz;
dependent on DSP load.
Application
The digital outputs report warnings or alarms (e.g. generated via limit values for
vibration characteristic values). Signals are also delivered for process control.

916 Appendix

9.16.1 AC coupling for analogue inputs
An analogue input's DC coupling can be switched to AC coupling via two DIP
switches on the signal conditioning board.
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Two switches require activating. Analogue input 1 is located on the right.

Switch position Function ‘

OFF (up) AC coupling

ON (down) DC coupling

AC coupling is based on 0.1 pF (50 V) serial capacitors — these provide a high-
pass cut-off frequency of 4 Hz.

9.16.2 External switching

The following includes examples of external switching.
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External divider for analogue inputs and measurement range
+25V or £20V

An extended measurement range of £25 V or £20 V can be achieved with a sym-
metrical external resistor divider. The recommended wiring appears as follows:

1/O-Modul AMDT 1/0-Modul AMDT
5K

oder

The resistor accuracy class should be (depending on requirements) 0.1% to 1%.
Inputimpedance is reduced here to 25 or 20 kQ. Measuring point scaling must be
increased using the DataService Configurator PC software by the factor 2.5 or 2.0.

External AC coupling

AC coupling can be achieved with symmetrical capacitors. The recommended wir-
ing appears as follows:

1/O-Madul AMDT
D 711
0,1...1 uF / 50V
K 112

Non-polarized capacitors must be used. The input high-pass has a cut-off fre-
quency of 4 ... 0.4 Hz.

External AC coupling is useful for mobile systems. For fixed installations, refer to
AC coupling for analogue inputs.

External power supply for ICP® / IEPE acceleration sensors

Basic feed and coupling of measurement signals can be achieved with three com-
ponents. The recommended wiring appears as follows:
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E IO-Modul AMDT

-
0 g

1 pF / 50V

[ 5]1 2

The sensor is powered through a constant current diode. An external source of
24V DCis required. The dynamic signal undergoes capacitive separation from the
static DC operating point voltage. The capacitors and the AMDT input resistors
form a symmetrical high-pass with a cut-off frequency of 0.4 Hz.

Function

Operating mode

Batch recording

Batch recording is the preset operating mode for the I/O module. Recording, ana-
lysis and measurement data transfer takes place in chronological sequence. The
DSP is then on standby for the next trigger event.

Signal sampling can take place at up to 20.48kHz, parallel across 8 channels.
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"Hauptamplitude® 5

The above graphic represents the generation of measurement data in relation to
common triggers. The transmission of the measurement data is time delayed.

The timing of the entire cycle depends primarily on the user configuration. The
main factors here are as follows:
« Recording time
Determined by the quotient of the “number of samples” and the “sampling
frequency.” Example: 1024 / 2560 Hz = 400 ms.
« Analysis time
Determined by the number of active analogue channels and the computation
time required for digital filtering, FFT analysis, characteristic value com-
putation and monitoring. Example: approx. 10 ms/channel for a 1024-point
FFT.
. Measurement data transmission time
Determined by the number of selected 'active' channels “analogue input” and
“FFT/spectrum”. The transmission rate of approximately 10000 meas-
urement values/s or 100ms for 1024 measurement values.

9.212 Continuous recording
The the I/O module runs continuously in this operating mode. Recording, eval-
uation and measurement data transmission take place by DSP continuously and
simultaneously.
The maximum sampling frequency depends on the volume of measurement data
thatis to be simultaneously transmitted. The sampling frequency is typically 1kHz
parallel for 8 analogue channels with simultaneous transmission of time signals
and some characteristic values.
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Triggerzeitpunkt, Start Triggerzeitpunkt, Stop

Eingangs-

Signal »
Messwert

“Zeitsignal”

Messwert | ‘
"FFT/Spektrum” Al oty Al b Ll

Messwert . - .
“Peak-Peak-Wert" >
!lesswert . i & - &

Hauptamplitude’ i

The above graphic represents the generation of measurement data in relation to
common triggers. The transmission of the measurement data is time delayed.

The max. sampling frequency is limited to the continuous measurement data trans-
mission of maximum roughly 10000 samples/s and to the power of the DSP.
Depending on the user configuration, the following rates can be achieved:

No. of parallel or active

Transmitted measurement data
H ELLES

Time sig- FFT/ngdrum Characteristic

nall) values3)
X _ X 1024 2048 4096 Hz
Hz Hz
— X X 2230 Y 10240 Hz
Hz Hz
_ _ X 5120 [ 10240 20480 Hz
Hz Hz

1) Time signal block, each with 1024 samples
2) FFT with 1024 samples or 400 lines

3) 3 characteristic values from the time range and 3 characteristic values from the
frequency range
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9.213 Signal simulation
In signal simulation, the signals measured by analogue input 1 ... 8 are discarded
and replaced by demo signals computed by the DSP. This operating mode enables
users to perform test runs without having to actually connect signals. A choice of
signals and modulation types are available.
Signal 1
Description: Harmonic signal
Channel 1 ... 8: Sine, 1000 mVpp, 50 Hz
Time signal and frequency spectrum:
1000000 -
A00.000
0.000-
-500.000+
-1000.00+
iy
‘Im]_m]- ......
mm- ................................
500,000+
400.000 -
mm- ................................
0.000 - T X L T . : X T E
0.0 200.0 400.0
Hz
Signal 2
Description: Signal with three frequency components
Channel 1 Sine with 3 components, 1000 mVpp, 100 Hz / 200 mVpp, 200 Hz / 40
mVpp, 300 Hz
Channel 2 ... 8 with 2 ... 8-fold amplitude
Time signal and frequency spectrum:
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i

1000.000 1

500.000 1

0.000—

-500.000

-1000.00

S00.000~

1L 1111 T S
2000000~
0000t

Hz

Signal 3

Description: Signals with paired phase shifts
Channel 1/3/5/7: Sine, 1000 mVpp, 50 Hz, 0°
Channel 2/4/6/8: Sine, 500 mVpp, 50 Hz, -90 °
Time signal:

i
1000.000 -

500.000 1

0.000—

-500.000

-1000.00

Signal 4

Description: Signal with transient progression
Channel 1 ... 8: Sinus, emerging/fading, 1000 mVpp, 50 Hz
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Time signal:

fm

1000.000
500,000
0.000

-500.000

-1000.00

Signal 5

Description: Signals with increasing phase shift
Channel 1: Sine, 1000 mVpp, 10 Hz, 45 °
Channel 2 ... 8 with phase 90 ... 360° and 2 ... 8-fold amplitude

Time signal:

i

4000.000
2000.000 -
-0.000 -

-2000.00

-4000.00 -

Signal 6

Description: Signals with frequency components and paired phase shifts appro-

priate to the "shaft vibration" application

Channel 1/3/5/7: Sine with 3 components, 320 mVpp, 40 Hz, 30° / 80 mVpp, 80
Hz, 40° / 16 mVpp, 120 Hz, 50°

Channel 2/4/6/8: Sinus with 3 components, 240 mVpp, 40 Hz, 300° / 60 mVpp,
80 Hz, 220° / 12 mVpp, 120 Hz, 140°

Each channel with an amplitude offset of -7000 mV

Time signal, frequency spectrum and orbit:
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Signal 7

Descri
Chann
Chann

ption: Signals with low frequency
el 1: Sine 1000 mVpp, 1.25 Hz
el 2 ... 8: same signal with 2- to 8-fold amplitude

Time signal:

Modulation

Optional modulation varies the demo signal from measurement to measurement.
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Modulation 1: Modulation of amplitude, +50 % to -50 %, for 32 measurements
Modulation 2: Modulation of frequency , +50 % to -50 %, for 32 measurements
Modulation 3: Modulation of phase, +45 to -45 , for 32 measurements
Modulation 4: Modulation of offset, +1000 mV to -1000 mV, for 32 measurements
Modulation 5: Noise in the range of £5 % of amplitude
Example:

i
2000000 -+

1000.000 -

0,000

-1000.00

-2000.00

Modulation 6

Two anomalies of £20 % of amplitude at position 3/16 and 11/16 of signal dur-
ation.

Example:

00— == - ==L,
00
[/

-500 =

-1000 -

T T T T
27,000 sec 27200 sec 27,400 sec 27 600 sec

9.214 Synchronising two AMDT modules

Synchronisation enables 8 + 8 = 16 analogue signals (almost) to be sim-
ultaneously triggered and sampled. Synchronization is available only in the "batch
recoding" operating mode.
User example:
Synchronisation of vibration measurement from 8 + 4 = 12 analogue signals. 8
analogue inputs are assigned to a master and 4 analogue inputs to a slave. Periodic
external trigger pulse (from a rotating shaft). Connected to digital input 1 of mas-
ter and slave.
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Additional wiring

Synchronisation requires additional wiring. Digital input 4 and digital output 4 are
connected diagonally. The feed voltage and reference mass should also be con-
nected at the same time.

Wiring as user example:
Externer Trigger-lmpuls

| N | |
I/O-Modul AMDT 1/0O-Modul AMDT
Master oV 24v 24V 0V Slave
DIN1+ 1 - 1 DIN1+
DINZ+ 2 2 DIN2+
DIN3+ 3 3 DIN3+
DIN4+ 4 4 DIN4+
DIN1._.4- 5 5 DIN1_4-
DOUT1. 4+ 6 6 DOUT1. 4+
DOUT1- 7 7 DOUT1-
DouT2- 8 8 bouTz2-
DouUT3- 9 TEM* TES* g9 DOUT3-
DOUT4- 10 10 DOUT4-
The connections in blue are are always required.
Configuration/settings
Operating mode settings are as follows:
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Grundeinstellungen Weitere Einstellungen

—kadul-lnfarmationes
Hardware-Typ: AMDT
Hardwareersion: 212

CaM-1D: 100229

—hadul-Murrmer

T -

—Synchronization 2weier Module

Akt

@) Maszter (715lave

—Firrmware-Update

Firrmware automatizch aktualisieren

One AMDT I/0 module is configured as “master”, and the other as “slave".

Overview of possible trigger settings:

Master, Slave,

External trigger signal Trigger source Trigger source

Digital signal, wired to master and slave Digital input Digital input
Digital signal, wired only to master Digital input ~ Master
Analogue signal, wired only to master  Analogue input Master

None Time period Master

Configuration/setting for triggering is as follows:
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Zetrgnal [ FFT/Spekinm | Dirshzahimess.
Grurderstehngen | Wwsters Enslelungen | Betistsa Triggenng Aulzaichniung
Quele
Troger-Dusle Tigger¥.anal
Digial-Eingang - Digital Input #1 -
TriggerPeriode
1000 s 000
Moadkes Polastst
Pegsl & Positiv
2 Flarke Hegaliv

SthS!np-Trlggﬁ
[ ke frzahl Triggerimpulse 1 i'

Master and slave settings are identical.

Setting guidelines

1. Digital input 4 and digital output 4 are used internally for synchronisation.
Both channels should be set to inactive. The Source value should be set to
manual value for digital output 4.

:ﬁ Drigital Ingiat 1 A
445 Dighal Input 2 A
ﬁ Drigital Input 3 A
g Drigital Dutpust 1 En
15 Dighal Qutput 2 En

%45 Digeal Outps 3 Ein

2. The configuration to the "master” must be manually changed only after con-
figuration to the “slave” is manually changed so that the handshake stays in
step.

3. If noexternal trigger signal is used, the time period (with the master) must
be set larger than the natural cycle (recording time + computing time + 2 x
measurement data transmission time) so that the handshake stays in step.
See timing diagram.

Procedure
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The outcome of synchronisation: Triggering takes place (almost) simultaneously
Measurement data (time signal/frequency spectrum) are transmitted con-

secutively.
Timing diagram as user example
Triggerzeitpunkt Triggerzeitpunkt
' Aufzeichnungszeit ! Aufzeichnungszeit

Master: | |
Zeitsignal 1 von 8 /V\/\/\ /\/\/v\l
Slave: _ |
Zeitsignal 1 von 4 /\/\/\/\ /\/\/\/\

Externer Trigger-Impuls m _nrn_n_n;(nn n Jq7 i rn n Mni

Master: 1 |
Trigger-Freigabe (TEM*) — 2 (I
Rechnen 1 [~
Messwerte senden | !
Slave: 5
Trigger-Freigabe (TES*) | L
Rechnen I [~
Messwerte senden 1
4
1 Synchrone Triggerung, Beginn der Aufzeichnung
2 Beginn der Auswertung (FFT-Analyse, Kennwert-Berechnung, etc.)
3 Master sendet Messwerte (Zeitsignal, Frequenzspektrum)
4 Slave sendet Messwerte (Zeitsignal, Frequenzspektrum)
5 Master und Slave sind bereit fir nachste Triggerung

922 Triggering and recording

Properties

. Software trigger via time interval, periodically within the range 1 ms to 60 s.

« Hardware trigger via analogue input or digital input

« Trigger threshold, edge, and polarity adjustable

« Batch recording at a sampling frequency in the range of 256 Hz to 20480 Hz
(for 1 to 8 channels)

« Continuous recording at a sampling frequency in the range of 256 Hz to
1024 / 2048 / 4096 kHz (for 8/4/2 channels)

« Recording depth of max. 8192 or 4096 samples for each channel, max. 8 syn-
chronous channels

« Pre-trigger in the range of 0 to 100% of recording depth

. Start-stop trigger function for externally determined recording depth

Hardware trigger operating modes
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The trigger signal is best received from one of the four digital inputs. One of the
eight analogue inputs may alternatively be used with a preset threshold.

Triggerzeitpunkt

Parametrierte
Aufzeichnungszeit

Eingangs-Signal T/\ ’\ f\ f\ f\ /\ /\
(Analog) | VIVV VV VYV

Trigger-Signal ’
) (Digtal) T 1 | "

Eingangs-Signal V\ PWiWillriwi' [\ .
(Analog) ‘ \j V \/ \-/ V U \j Anzahl
; Trigger-Impulse

Trigger-Signal | =
b (Digital) T | | ; ol
. | honng -

A\ 4

Note on above diagram:

In example a) the trigger signal starts recording. Recording stops when the record-
ing time parameter has been reached (refer to the next section).

In Examples b) and c), the trigger signal controls starting and stopping of the
recording - irrespective of the trigger pulse parameter. In the event that the stop
trigger does not occur, recording is limited to the recording time parameter (refer
to next section).

Recording parameters

A vibration signal is recorded with respect to the time signal according to three
parameters: sampling frequency, number of samples and recording time. A fre-
quency spectrum is determined according to the parameters: frequency range,
number of lines and frequency resolution.

Parameters are closely related to each other. The following table provides an over-

view:
Parameter Symbol Calculation Example
Sample rate Sample rate fs - 2560 Hz
Number of Number of ns _ 2048
samples samples
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Parameter Symbol Calculation Example
. . . . _ 2048 / 2560 Hz
Recording time |Recording time | tr tr=ns/fs — 800 ms
Frequency Frequency fra fra=fs/ 2560/ 2.56 =
range range 2.56 1000 Hz
Number of Number of nli nli=ns/ 2048/ 2.56 =
lines lines 2.56 800
Frequency res- | Frequency res- fre e = s 2560 Hz/ 2048 =

olution

olution

1.25Hz

9.221 Redundant trigger source

When triggering takes place via an external digital signal, the trigger source can
be automatically switched in the event of a trigger signal failure. There are two
options:
« 1-level redundancy
There is a switch to the time-period trigger if a trigger signal on digital-input
fails.
« 2-level redundancy
There is a switch to the trigger signal on digital input 2 if the trigger signal
on digital input 1 fails. If digital-input 2 also fails, there is a switch to the
time period trigger.

Configuration examples:

Grundeinstelungen | Weiters Einstellungen | Belriebsat |
Zeitsignal | FFT/Spektum

Triggeiung | Auifzeichnung
Drehzahimess.

Madus fir Zahler

Irngpulszaihung

@ Frequenzmessung Toszed 1000 s

Direhzahimessung

Quelle Digital Input #1 -

Redundanz Modus
Aus

("] Einsluﬁg 4—.—

Zweizhulig
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Zeitsignal I FFT/Spekirum Drehaahimess,
Gundenstelungen | \Weitere Einstellungen | Betiisbsan Trggeng | Aufeeichrung
~uele
Trigger-Quels Trigges-Kanal
Dighal-Ergang - Digital Input #1 -
Trgger-Periode Trigger-Schwelle Pre-Trigger
£000 s 0.00 - 0
Moduss 1 Folaiitat
) Pegel @ Posiliv
@ Flanke *) Medgativ
Start-"Stop-Trigger
[ Akt Anzahl Tiggerimpulse 1 i‘

Function and visualisation example:

T FFT/Kaskaden

2000000
4l . 20012007 095546294
15000004 | T -
(. ‘:l A
=
/ 1
10000004 : . I :
. .
I :
I
5000001 ]
o :
— 7\
g :
o000+ * « = M02007 (95418766
00 2000 4000 £00.0 800.0
Hz
2

1

Note on above diagram: A frequency spectrum is measured here approximately
every 3 seconds. If the external trigger signal fails, measurement is triggered with
a time period of 6 s. Event 1 marks the failure of the trigger signal from digital
input 1. Event 2 marks recovery of the trigger signal.
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Time signal

Every vibration signal recorded is initially saved to the buffer of the I/O module.
The “analogue input” channel delivers a block of measurement data (e.g. 2048
amplitude values over time). This block is referred to as a time signal.

Properties

« 128 to08192 samples, sampled synchronously/in parallel at 256 Hz to 20480
kHz

« Variable pre/post history and/or trigger point

. Digital filters, integrators etc. can be used

. Data compression can be used for transmission and storage.

Topics
Digital filter

Properties

« Choice of filter type: low-pass, band-pass, high-pass or demodulation filter
. Filter orders of 2 ... 8, preset Butterworth characteristic

« Adjustable cut-off frequency in the range 1 Hz ... 10 kHz

. Adjustable filters for each channel

Application

High-frequency interferences are filtered out of the acquired signal. Or only the
desired frequency range is filtered out for analysis.

Restrictions

The digital filters are also subject to these restrictions if applicable:
« Board V2.00toV2.12
For 1 ... 4 analogue inputs: all filters available, max. order is 8.
For 5 ... 8 analogue inputs: only low-pass is available, max. order is 4.
« Board V2.13 and higher
For 1 ... 8 analogue inputs: all filters available, max. order is 6.

Digital integrator

Properties

« Numerical integration of the recorded vibration signal
« Fixed scaling factor preset at 1000.

Application
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For measurements using acceleration sensors, a vibration velocity signal (unit
m/s2) is converted into a vibration speed signal (unit mm/s). Refer to the "Applic-
ations using AMDT" manual.

Restrictions

The digital integrator is also subject to these restrictions:
« Board V2.00toV2.12
For 1 ... 4 analogue inputs: Integrator available
For 5 ... 8 analogue inputs: Integrator not available
« Board V2.13 and higher
For 1 ... 8 analogue inputs: Integrator available

When digital integration is enabled, measurement-range checking or
wire-break monitoring will not take place.

FFT analysis/frequency spectrum

Vibration signal recordings are initially saved to a buffer within the I/O module.
Options are available to then perform an FFT analysis or to compute a frequency
spectrum. Each analogue input channel is provided with an additional “FFT/spec-
trum” channel. This delivers a block of measurement data (e.g. 800 amplitude val-
ues concerning frequency).

Properties

« An “FFT/spectrum” channel can be created separately (for each analogue
input).

« FFT algorithms for 1024, 2048, or 4096 points or with 400, 800, or 1600
lines.

« Frequency range, number of lines and frequency resolution can be set.

. Standard window functions 'Hanning', 'Flat Top', etc. can be chosen.

. Data compression can be used for transmission and storage.

Scaling

“FFT/spectrum” channels can be individually scaled. Scaling takes place in the
required unit (e.g. £ 100 pym for distance/clearance sensors or £50 g for accel-
eration sensors).

Application

Analysis of characteristic frequencies and their amplitudes for a measured vibra-
tion signal.
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Characteristic values

Vibration signal recordings are initially saved to a buffer within the I/O module.

Options are available to then perform an FFT analysis or to compute a frequency
spectrum. It is then possible to calculate various characteristic vibration values
from the vibration signal and/or the frequency spectrum.

One or more additional characteristic value channels are available for each ana-
logue input channel. These then deliver characteristic values for vibration data
(e.g. root mean square, a spectrum's peak amplitude etc.).

Properties

« 1 to 30 characteristic value channels can be set up/created separately (for

each analogue input)
« Simple configuration using selection lists
« Automatic assigning to source channel

Characteristic values

Characteristic

value

1 ngukéto-peak T Difference between maximum and minimum
2 Artihm. Average ([T or DC component
3 True root mean T _

square (TRMS)

Frequency of the , .
4 main vibration F Frequency of the spectrum's peak amplitude
5 Am_plltgde o.f the F Spectrum's peak amplitude

main vibration
6 Rotation speed T Frequency/rotation speed
7 P.hase.of the main T,F |—

vibration

Amplitude of the Amplitude of the single rotational and syn-
8 . . F - -

1X vibration chronous vibration components

Phase of the 1X Phase of the single rotational and syn-
9 ) . T, F ) -

vibration chronous vibration components

Amplitude of the Amplitude of the double rotational and syn-
10 . . F - -

2X vibration chronous vibration components
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Phase of the 2X Phase of the double rotational and syn-

11 . . T,F . .
vibration chronous vibration components
Maximum vect. Maximum sum of vectorial values of two sig-

12 T, 2
sum nals (at an order of 90°)

13 Artihm. a\,/,erage T, 2 |"Artihm. average of the product of two signals
of product
Frequency of max- .

e i e, Bemel ||z Frequency of the peak amplitude for preset
1 frequency band 1
Amplitude of max-

15 [imumline, band |F Peak amplitude for preset frequency band 1
1

16 TMS AN, oEel F RMS value for preset frequency band 1
Frequency of max- .

17 |imumline, band |F Frequency of the peak amplitude for preset
2 frequency band 2
Amplitude of max-

18 [imumline, band |F Peak amplitude for preset frequency band 2
2

19 leMS value, band F RMS value for preset frequency band 2
Frequency of max| .

20 |imumline, band |F Frequency of the peak amplitude for preset
3 frequency band 3
Amplitude of max-

21 [imumline, band [F Peak amplitude for preset frequency band 3
3

22 ;TMS VIS, [P F RMS value for preset frequency band 3

23 [ Maximum value T Maximum/largest value

24 | Minimum value T Minimum/smallest value

25 [Amplitudeof the [F Amplitude of the triple rotational and syn-
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Characteristic
value
3X vibration chronous vibration components
Phase of the 3X Phase of the triple rotational and synchronous
26 . . T, F . .
vibration vibration components
Amplitude of the Amplitude of x-fold rotational and syn-
27 ; . F - .
xX vibration chronous vibration components
Phase of the xX Phase of the x-fold rotational and synchronous
28 . . T, F . .
vibration vibration components
29 | Total value E Weighted sum for all lines of a frequency spec-
trum.
Weighted sum for all lines of a frequency spec-
30 |Residual value F trum, excluding the lines of harmonic com-

ponents

Type: T = determined from time signal, F = determined from frequency spectrum,
2 = determined from 2 source channels

Scaling

Scaling automatically taken from source channel (for amplitude values) or appro-
priately preset (for frequencies or phase angles).

Application

Analysis of characteristic values of a vibration signal - for time and frequency
ranges. For example, determining the root mean square of a vibration signal or the
peak amplitude of a spectrum.

Mathematical definition

Mathematical definitions for all the available characteristic values are listed in the
following sections.

9251 "Maximum value", "minimum value" characteristic values
Maximum value
The DSP determines (finds) the maximum value (or highest positive value) of the
time signal and delivers the amplitude value.
Minimum value
Delphin Technology AG ProfiMessage Manual
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The DSP determines (finds) the minimum value (or lowest negative value) of the
time signal and delivers the amplitude value.

Alt)

&
&
=

Smooth curve / Discard anomaliesplating

Smooth curves prior to determining characteristic values may be applicable to peri-
odic signals that have noise or distortions. These two settings are available in the
Options tab:

Peak-to-peak characteristic value

The DSP calculates the peak-to-peak value of the time signal, i.e. the difference
between the most positive and most negative amplitude values.

Alt)

<
<
-

Options Smooth curve/Discard anomalies

Smooth curves prior to determining characteristic values may be applicable to peri-
odic signals that have noise or distortions. These two settings are available in the
Options tab:
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10000 10000

10000 10000

[CIkurve glatten <

[ AusreiBer entfernen

9253 "Artihm. Average"
The DSP calculates the arithmetical average of the time signal.

#—1
_]_.-‘ — . Z _x“
n d=ik
mit
X = Ampﬂfudﬂ‘ ZLIm Abt‘as!punk! ]
n = Anzahl Abtastwerfe
¥ = Arithm. Mittelwert

The arithmetical average is also referred to as a signal's steady or DC component.
This characteristic value is available even when the “without steady component”
option is enabled for an analogue input (see configuration/settings for analogue

input).

Using window function

10000 10000

[ Fensterfunktion anwenden < fmm—

Select this option to calm measurement data for a static vibration. A weighting is
then applied prior to the arithmetic average being calculated. The signal's peri-
phery is weighted lower and its middle higher.

9.254 "True Root mean square (TRMS)"characteristic value

The DSP calculates the root mean square of the time signal.

Delphin Technology AG ProfiMessage Manual
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B
y= l & .I'Iz(f] &t

0
mit
x(t) = Amplitude zum Zeitpunkt t
T = Aufzeichnungszeit
y = Echt-Effektivwert

Discretization enables a good approximation to the above formula.
For 1 ... 8 analogue inputs: Integrator available

The accuracy for TRMS calculations on sine signals depends on the
number of signal periods acquired. General rule: Errors are <3% for
more than 2 periods; Errors are <1% for more than 4 periods.

9.255 "Frequency of main vibration" characteristic value

The DSP determines (finds) the largest amplitude in the frequency spectrum and
delivers the frequency of this line.

Alf)

.I.l‘ ||...||.||‘|||-.. ' ¢

9256 "Amplitude of the main vibration" characteristic value

The DSP determines (finds) the largest amplitude in the frequency spectrum and
provides the value of the amplitude for this line.

A(f)

.|.|‘ ||...||.||‘|||;.. ailijic.. ¢
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9.25.7 "Phase of main vibration" characteristic value

Phase angle measurement is useful only for low fre-
quencies/rotation speeds. The evaluation procedure
(see below) shows why. Further information on phase
angle definition and on measurement precision etc. is
available under Measuring the phase angle.

This characteristic value can be determined only when
a cyclical digital pulse is connected to a digital input/-
counter (e.g. the square wave pulse of a rotating
shaft). This signal delivers a stable base frequency fn
as well as a phase reference or trigger signal.

The DSP normalizes the time signal (internally, hidden) to an integral multiple of
the basic frequency fn.

A(t) 106
- [

Triggersignal

Using the frequency spectrum associated with the line index fn, the DSP determ-
ines the line/vibration component's phase angle 0 ... 360°.

A(f)

i - af,

Gemessene Grund-Frequenz

9.258 "Amplitude of the 1X/2X/3X/xX vibration" characteristic value

This characteristic value can be determined only when

a cyclical digital pulse is connected to a digital input/-

counter. This signal delivers the stable basic frequency
L. fn.

Delphin Technology AG Message Manual
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Using the frequency spectrum for the line index fn/2fn/3fn/xfn, the DSP determ-
ines the amplitude of this line/vibration component.

Alf)

H 1 1 f
fa 2fn 3fp

Gemessene Grund-Frequenz

Acquisition of an accurate fn via the digital frequency input is essen-
tial, as is the highest possible resolution for the frequency spectrum.
In the event of deviations between the measured frequency and fre-

quency spectrum's line index, evaluation of the next line takes place.

Only freely definable components (amplitude of xX vibration) can be set in the
range 0 ... 100 x fn. The corresponding configuration dialogue (Main settings tab)
has a “Rotation speed factor” field:

Grundeinzstellungen | wWeitere Einstellungen|

Skalierung
-10000 -10000
10000 10000

Drehzahl-Faktor 4
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9.259 "Phase of the 1X/2X/3X/xX vibration" characteristic value
Phase angle measurement is useful only for low fre-
quencies/rotation speeds. The evaluation procedure
(see below) shows why. Further information on phase
angle definition and on measurement precision etc. is
available under Measuring the phase angle.
This characteristic value can be determined only when
a cyclical digital pulse is connected to a digital input/-
counter (e.g. the square wave pulse of a rotating
shaft). This signal delivers a stable base frequency fn
as well as a phase reference or trigger signal.
The DSP normalizes the time signal (internally, hidden) to an integral multiple of
the basic frequency fn.
A(t) 1/f
- L
I I
t
| | |
M M |
Triggersignal
Using the frequency spectrum for the line index fn/2fn/3fn/xfn, the DSP determ-
ines the 0 ... 360° phasing of this line or vibration component.
A(f)
f
: ' i
T 3 3fn
Gemessene Grund-Frequenz
Only freely definable components (phase of xX vibration) can be set in the range 0
... 100 * fn. The corresponding configuration dialogue (Main settings tab) has a
“Rotation speed factor” field:
Delphin Technology AG Message Manual
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Grundeinstellungen | YWeitere Einstellungen

-10000

10000

-10000

10000

Direhzahl-Faktor

4

=

9.25.10 “Rotation speed”

elphin

Technology

The DSP determines (finds and counts) the number of signal periods in the time
signal. From this, the DSP determines the signal frequency (f = 1 / T) or rotation

speed (n = 60 * f). Edge and threshold values can be set.

Alt)

T

This frequency measurement has upper and lower frequency limits — frequencies
outside this range cannot be clearly determined (i.e. have insufficient accuracy).

The following table provides an overview as an example:

Sample rate Number of samples

Lower limit Upper limit

fs ns
10240 Hz 2048 10 Hz 1024 Hz
2560 Hz 2048 22.5Hz 256 Hz
512 Hz 2048 0,5Hz 51 Hz
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Frequencies can be measured between the lower limit at 2*fs/ns and the upper
limit at fs/10 for selected parameters (recording parameters). The measurement
value equals 0 beyond these limits.

Below is the corresponding configuration dialogue (Main settings tab):

9.25.11 "Maximum vect. sum" characteristic value
The DSP performs vectoral addition of all amplitude values from the time signals of
two consecutive channels (e.g. analogue input 1 and 2) and then determines the
maximum. The characteristic value must be set for the first of the two consecutive
channels.
z 2

I = "1.I' X £ Yi

mit

x; = Amplitude im Abtastpunkt i, erster Kanal

v; = Amplitude im Abtastpunkt i, zweiter Kanal

2; = Vektorielle Summe im Abtastpunkt i
Options Smooth curve/Discard anomalies
Smooth curves prior to determining characteristic values may be applicable to peri-
odic signals that have noise or distortions. These two settings are available in the

9.25.12 "Artihm. average of product”
The DSP performs multiplication of all amplitude values from the time signals of
two consecutive channels (e.g. analogue input 1 and 2) and then determines the
arithmetical average. The characteristic value must be set for the first of the two
consecutive channels.
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mit

a; = Amplitude im Abtastpunkt i, erster Kanal
b = Amplitude im Abtastpunkt i, zweiter Kanal
x; = Produkt im Abtastpunkt i

i |
=% X
== Z :
mit
x; = Amplitude(Produkt) zum Abtastounkt i
n = Anzahl Abtastwerte
y = Arithm. Mittelwert

In the case of “electrical power measurement", this characteristic
value corresponds to the measured variable P (= active power) for
current and voltage input variables.

9.2513 "Frequency of maximum line, band 1/2/3" characteristic value

The DSP determines (finds) the largest amplitude within a limited frequency band
of the frequency spectrum and delivers the frequency of this line. The frequency
band is determined via the middle fm and the width fw. The frequency band can
be fixed or adapted to rotation speed.

A(f) Band 1

-y

frm

Refer also to Amplitude of maximum line, band1/2/3

9.25.14 "Amplitude of maximum line, band 1/2/3" characteristic value

The DSP determines (finds) the largest amplitude within a limited frequency band
of the frequency spectrum and provides the amplitude of this line. The frequency
band is determined via the middle fm and the width fw. The frequency band can
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be fixed or adapted to rotation speed.

In the mode “frequency band adapted to rotation
speed”, this characteristic value can be determined
only when a cyclical digital pulse is connected to a
digital input/counter (e.g. the pulse of a rotating shaft).
This signal provides the basic frequency fn.

A(f) Band 1

—

Below is the corresponding configuration dialogue (Main settings tab):

Example 1: Fixed frequency band. The characteristic value provides the largest
amplitude of the frequency spectrum within the band 100+5Hz or 95 to 105 Hz.

Grundenslelungen| weiters Einstalungen

@ Festes Frequenzhand
Dreheahl-adapbertes Frequenzhand

Frequenzhand
Mitte Breibe
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Example 2: Frequency band adapted to rotation speed. Dual synchronous shaft
vibration is monitored in a system with a rotating shaft. The frequency band mid-
point is shifted proportionally and automatically from 20 to 100 Hz for an operating
rotation speed from 600 to 3000 rev/min (10 to 50 Hz). The width of the fre-
quency band is £5 Hz.

Guundeinsielungen | iskere Einstelungen

10000 0
10 1000
Festes Freguenzhand
@ Drehrahl-adaptiertes Frequenzhand
Drehaahl Frequenzhand
Mithe Breite

Mn 600 1fmin kit Hz ] Hz
Max 3000 1jmin 100 Hz 1] Hz

fm
[Hz]
100
50
10
L | |
[i] B00 1200 1800 2400 3000 [Wrmin]
Q 10 20 30 40 30 [Hz)
ProfiMessage Manual Delphin Technology AG

Dezember 2015 272



ProfiMessage

Delphin
Technology
9.2515 "RMS value, band 1/2/3" characteristic value
The DSP determines (calculates) the RMS value (root mean square) using all the
lines within a narrow frequency band of the frequency spectrum. The frequency
band is determined via the middle fm and the width fw. The frequency band can
be fixed or adapted to rotation speed.
y=
mit
¥ = Amplitude der Linie i im Frequenzband
n = Anzahl der Linien im Frequenzband
k = Index der Linie mit der kleinsten Frequenz im Frequenzband
= Index der Linie mit der gréfiiten Frequenz im Frequenzband
y = berechneter RMS-Wert
A(f) Band 1
: i E
L] [ ]
[] 1 1
[ ] ' [
: | ‘ :
H| I ! I 1, I Ly f
; ¥
H fm H
H :
L} fw [
L L |
The following formula is also available (Alternative formula):
—
- | | - f=m 2
J - 2 ZJ .txl
Refer also to "Amplitude of maximum line, band 1/2/3" characteristic value
Note
It is recommended that the frequency band be set so that the left and right limits
are lie between the spectral lines. Each spectral line will then clearly lie within or
without.
kz(_ﬂ,,—%fw)+a FF!EUm+%fw}+ﬂ n=m-k+1
mit a = Frequenzauflésung
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Example

A sampling frequency of 2560 Hz and 4096 samples delivers a frequency spec-
trum with 1600 lines and a frequency resolution of 0.625 Hz. A frequency band
midpoint of 100 Hz and a width of 6 Hz are set. This results in values for k, m and

n are:

_ AP Y
ﬂz(mﬂ—?ﬁjfﬂ‘ﬂﬁ mi‘i(lﬂﬂ+§-ﬁjvﬂ.525
k21552 m< 164.8

k=156 m= 164

n=164-156+1=29

9.25.16 "Total" characteristic value

The DSP determines (calculates) a weighted sum for all quadratic lines of a fre-
quency spectrum.

mit

x; = Amplitude der Linie i im Frequenzspektrum
n = Anzahl der Linien im Frequenzspektrum

y = Summenwert

A(f)
f
: i H
fr 2fn 3f,
Gemessene Grund-Frequenz
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For a single ideal line (sine wave), the total value and effect-
ive value match.

9.25.17 “Residual value”
The DSP determines (calculates) a weighted sum of all quadratic lines of the fre-
quency spectrum, excluding the three harmonic components and, when applic-
able, a freely definable component of choice.
This characteristic value can be determined only when a cyclical
digital pulseis connected to a digital input/counter (e.g. the pulse
from a rotating shaft). This signal provides the basic frequency fn.

mn-1 J+l i+l
p= -*{Zx DN A WD W7
i=0 I=f=1 f=k=1 i=I=1 i=m=I1
mit
= Amplitude der Linie i im Frequenzspektrum
n = Anzahl der/Linien im Frequenzspektrum
Jk/1 = Index der Linie bei f, / 2f, / 3f,
= Index der Linie bei xf,
y = Restwert
A(f)
1 1 f
fn 2fn 3

Gemessene Grund-Frequenz

Acquisition of an accurate fn via the digital frequency input is essen-
tial, as is the highest possible resolution for the frequency spectrum.
In the event of deviations between the measured frequency and fre-

quency spectrum's line index, evaluation of the next line takes place.
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The three harmonic components and the freely definable components can be pro-
cessed as required. These components are each calculated using three lines in the
above formula. 1/3/5 lines are configurable.

Below is the corresponding configuration dialogue (Main settings tab):

[ Grundeinstebungen | Websre Einsishugen

[#] aneed 1. 2. /3. Harmonische sublrahieren
Anted . Harmonisdhe subtrahisren

-

Breite der harmonischen 3 -ﬁ
Anteis (in Linien)

The characteristic value cannot be generated without a rotation pulse. The DataSer-
vice Configurator then displays an error:

=
£ 3 Analog Input 1
LE:_T Analog Inpat 1 FitS pectmm
DS_E& Analog Input 1 Mear)yal
Usﬁ& £nalog Inpat 1 PeakPeakd/al
. Dﬁh Analog Input 1 Remainder/al

926 Frequency and rotation speed measurement

Measuring of current frequencies/rotation speed on rotating equipment and
determining the rotation speed as additional information for the frequency spec-
trum.

Properties

« Frequency measurement via 2 free-running counters (16 bit)
« Connected to digital input 1/2
« Signal frequency from 0.2 Hz to 30 kHz
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. Frequency measurement or pulse counting operating modes
« Gate times for frequency measurement within the range 250 ¥ 5000 ms

Operating mode

Settings are made for both counter channels for operating mode frequency meas-
urement or pulse counting and gate time.

Frequency measurement

The appropriate measuring process is automatically selected. The time interval of
registered pulses is measured in the range 0.2 to 100 Hz (or 12 % 6000 rpm)
range. In the >100 to 30 kHz range, the number of pulses are measured per gate

time.

A gate time setting of 1000 ms is recommended. The table shows the values for 1
pulse/rotation, a gate time of 1000 ms and a sampling frequency of 1000 Hz:

Frequency Rotation speed Pulse interval

evaluated periods

in Hz in rpm in ms
0.2 12 5000 1
0.5 30 2000 1
1 60 1000 1
2 120... 500 ... 2
5 300 ... 200 ... 5
10 600 100 10
20 1200 50 20
50 3000 20 50
100 6000 10 100
200 ... 12000 5 200 ...
500... 30000 2 500 ...
1000 60000 1 1000
2000 - 0.5 2000
5000 = 0.2 5000
10000 - 0.1 10000
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Fr(?quency Rota_tlon speed Puls_e interval evaluated periods
in Hz in rpm in ms
20000 = 0.05 20000
30000 — 0.033 30000

The following applies to the range >100 to 30 kHz: Lower gate times enable meas-

urement data to be updated faster. Higher gate times provide higher res-
olution/measurement precision.

Gate time Resolution
in milliseconds in Hz
5000 0.2
2000 0.5
1000 1
500... 2
250 4

9.2.7 Measuring of phase angle

Phase angle measurement is useful only for low fre-
quencies/rotation speeds. The evaluation procedure
(see below) shows why. See also Phase of main vibra-
tion or Phase of 1X/2X/3X/xX vibration.

Phase angle definition

The phase angle definition corresponds to a sine definition associated with a trig-
ger point. Conversion to a cosine definition is explained below.

The following example has two sighals. Two signal periods are acquired. Signal 1
has a phase angle of 0 degrees. Signal 2 has a phase angle of 90 degrees. Mark 3
shows the trigger point.
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10000,000

5000000
1y - L . RO TNNY U SO SRNININL SUS . A——
-5000.000 4

10000000 <
0,000 e

542,196 mee

Measurement accuracy

Measurement accuracy is determined by acquisition of the fn basic frequency via
the digital frequency input.

Select the settings Sampling frequency and Number of samples to enable acquis-
ition of more than one but less than ten signal periods in a time signal block. This
achieves an accuracy of =1 ... 5 degrees for the phase angle.

The following table is for a frequency spectrum with 2048 and 4096 lines.

Acquired sig- 2 5 10 20

nal periods

Measurement

deviation +1 degrees £2 degrees +3 degrees +5 degrees £10 degrees
phase angle

The rule of thumb for a measurement deviation of £5 degrees:

£o=1.10% L

i
mif
fin = Hauptfrequenz des Eingangssignals
f; = Abtastfrequenz
n = Anzahl Punkie

Examples
Sample rate 2560 Hz 2560 Hz 1280 Hz
Number of samples 2048 4096 4096

Input signal range for a measurement devi- 1.25to 0.625 to 0.3125to
ation of £5 degrees 25 Hz 12.5Hz 6.25 Hz

Converting a sine definition to a cosine definition
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The phase angle is given in the range 0 ... 360 degrees. The following table shows
a comparison between sine and cosine definitions:

Sine 0 30 60 90 120... 150... 180...

Cosine 270 ... 300 ... 330 360/0 30 60 90

Sine 210 240 270... 300... 330 360 degrees

Cosine 120 ... 150 ... 180 ... 210 240 270 ... degrees

Conversion takes place via a calculation channel using the formula “Phaseout =
(Phaseln + 270) MOD 360".

s Scfware charnels

[ a| Phasedn 10,0 gead
[fix] Phase-Dut 30,0 grad
o | Ak

Kananame Phase-Dut
Embeit rad
Dt

Beschrebung  Calouates vanous anthmebc operations

Giundeinslebngen Weters Einstehumgen

Fiomrest
[varD+270) % 360
@ Kanal
wall W Wt Fhaseln
9.28 Monitoring
The "threshold value" software channel of the base device monitors characteristic
values against threshold values. Threshold channels can be logically linked and
output to digital outputs. In the same way, functions can be integrated into the
monitoring, such as averaging, computations or time procedures.
Refer to the section on software channels in the device manual.
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9.3.1 Configuration with DataService Configurator

Technology

The program DataService Configurator gives a hierarchical display of a system's
connected components. The following image shows 8 "analogue input" channels.

Analogue input 1 has additionally derived channels.

= DataService Konfigurater
Verbinden Ansicht Extras Hilfe

[ Verbindungen| Kande| Datenbank | Alamienung | Scheduler | Benutzervemwalung|

|Kana| \ IHB:BSWBI':

E

= =% Piofideszage ‘ProfiMessage-SMN41030570°, PolD 232-..
M System Moritar
= g E/8 Modul 1; AMDT Modd AMDT'
= ;E}. Analog [nput 1
LE:’ Analog Inpul 1 FitSpectium
05 Anzlog Ingut 1 MeariVal
05 . Ainalog Input 1 PeakPeakVal
i+ :g} Aunalog Input 2
:E} Analog Input 3
:E}. Analog Input 4
:E} Aunalog Inpul &
:E} Analog Input &
:g}. Analog Input 7
3> Analog Input 8

226 Blocks
S026,25 mif
5041 .35 mi
16,85 miv'
(0E0,92 mi
452472 mif
0,00
0,00 mi
366 mif
365 m
244 mf
1.22 mvf

The‘Analogue Input x' channel delivers time signals (as blocks of measurement
data). The value shown here is the maximum value of the time signal.
The‘Analogue Input x FftSpectrum' channel produces a frequency spectrum (as a
block of measurement data). The value shown here corresponds to the spectrum's

highest amplitude.

The following image shows all the other channels from the AMDT I/O module: 2
analogue outputs, 2 counters, 4 digital inputs and 4 digital outputs. The two coun-

ters belong to the first two digital inputs.
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1@ Analog Oubput 1 138%
;ﬂl Analog Output 2 128X
||[#+s Counter 1 0.00Hz
||| Counter 2 000 Hz
. :ﬁ Digital Inpuat 1 A
. :ﬁ Digital Inpist 2 By
- :ﬁ Digital Inpuat 3 fus

. :ﬁ Diigital Inpust 4

: ﬁ Drigital Oispust 1
zﬁ Digital Oigtput 2
ﬁ Digital Oigpust 3
3'1_“' Drigikal Dtput 4

Overall function is organized according to channels. As a rule, each channel deliv-
ers one measurement value. Channels can be added or deleted.

Configuring/setting the entire I/0 module

Open the configuration dialogue via the context menu (right-click) or double-click
an I/0 module.
=gy ProfiMessage Profiessage-SN410305T0, PolD 232-., -|Werbunde...| Gerdt

# [E5] System Moritar K.analg

Sl /A Hodd 1; Eigenschaften

1 :D‘ Analog 1y Eanal mit Unterkanilen [ Verknipfungen lgschen

:p‘ Anziog ) Kenfiguration *
§ffs Ansiogl| Kanal speichesn in k
:D" Ansop Abhingigen Kanal erzeugen k

The dialogue is described in Configuration/settings for I/O module.

Configuring/setting single channels

Open the configuration dialogue via the context menu (right-click) or double-click
a channel.
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= g EA Modul 1: AMDT Modu .. 0 Blocks | Ok
T :g} ) Eigenschaften
;p. Aralod L d
:b" Arsiod Eanal speichem in ¥
:E)- Analod FFT/5pektrum erzeugen
:g} Arvaled Kennwert erzeugen 3

The dialogue is described in Configuration/settings for analogue input.

Adding/deleting an FFT/spectrum or characteristic value chan-
nel

Add channels using the analogue input's context menu (right-click). Delete a chan-
nel using that channel's context menu.
= Edh Modu 1: AMDT Modul. 0 Blocks | Ok

+ ;D- TR
m} Arvaloy Eigenschaften
=D' Aralod Konfiguration 3
:t" &naloy Kanal speichern in 3

zD’ Ansiod FFT/Spektrum erzeugen
1alog
:p_ Analod Kenmwert erzeugen [

The dialogue is described in Configuration/settings for FFT/spectrum.

9.3.1.1 Configuration/settings for I/O module
I/0 module settings are simultaneously effective for all analogue inputs. The most
important settings are on the tabs: Operating mode, Triggering and Recording.
rOperating mode tab
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Zeilsignal | FFT./Spekinen | Diehzahimess.
Gunderstelungen [ Weilsie Einslelungen | Betriebzat | Tiggenng | Aulzeichnung
Badzeschrang
o

@) Micht-kontinuierich

FFT-Analse
[ ket

Ubertragens Messdaten
|| Zeitzignal
|1 FFT/ Spekturm
[¥] Kenrmverte

Simudation
] Akl
Sigriak 1

b L

Muodulation 5

Recording

Choose the setting for the main operating mode:

Batch: Recording, analysis and measurement data transfer takes place in chro-
nological sequence. Refer to the section Batch recording.

Continuous: Recording, evaluation and measurement data transfer takes place in
parallel. Refer to the section Continuous recording.

FFT analysis

To enable/disable internal FFT analysis. This setting affects the options available
on the Recording tab.

Transmitted measurement data

To globally set which of the three measurement data types are to be transmitted,
irrespective of whether the corresponding channels have been created and are act-
ive.

Simulation
To enable signal simulation. Refer also to the section Signal simulation.

Triggering tab
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Zeksignal | FFT/Spekinam Drehashimess.
Gundsinstelungen | Waitere Einstelngen | Bettiebsant Trggenmg | Aufzeichiung
Quelle
Trigger Guelle
Zeilpeliods - Foein anal
Trigger-Pariods
i] ] 1,00 i
Modus Polantat
Peage! @) Posite
@) Flargs Megatiy
Start-/Stop-Trigger
AT 1 :II

Trigger source

A trigger event starts recording (i.e. signal acquisition). Select from four trigger-

source options:
« Time period

The I/O module's internal time counter is used to generate periodical trigger

events.
« Analogueinput

The trigger source is one of the module's eight analogue inputs.

« Digital input

The trigger source is one of the module's four digital inputs.

« Master

The trigger source is a second AMDT I/O module. Refer to Synchronizing a

second AMDT.

Trigger channel

Selects the triggering channel. This is always one of the I/O module's own chan-

nels.

Trigger period

To set a time period, between two trigger events, in therange 1 ms ... 60 s range.
Note: A short time period can extend the actual period when the total time is

greater for recording, evaluation and data transmission.
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Trigger threshold

For analogue input triggering, it sets the threshold value at £0 ... 100% of the
input measuring range.

Pre-Trigger

This option is available only for the batch operating mode.

For triggering via analogue or digital input, it sets the amount of signal pre-history
as 0...100% of recording depth (i.e. signal length).

Mode and polarity

Sets the type of resolution. Analogue input: Over-run or under-run of the
threshold/limit value. Digital input: For logical 1 or logical 0.

Start-stop trigger and number of trigger pulses

This option is available only for the batch operating mode.

This option dynamically controls the recording signal length for analogue or digital
input triggering. Refer to the section Triggering and recording.

Recording tab

Zeitsignal I FFT /Spekinum | Dishzahimess.

Grdeinsielungen | WelleEistebungen | Betishsat | Tiiggeung | Aulzeichrung
Berutze Analog Engange

] B
#Abtaziung

Oversamplng Fakbor g

Abkactiregquenz: 2560 - Hz

Argahl Purikhe 2048 -

Audizeichungezeil: 800 mz

Frequenzspane: 1000 Hz

Anzahl Lirden: 200

Frequenzsullasung 1.25 H:

Analogue inputs used
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Operation can reduce the number of analogue inputs from 8 to 4/2/1. This
reduces the time for evaluation and for measurement data transmission, or
increases the trigger rate. Some functions are available only for settings of <4
channels. Refer also to the section Project planning

This setting takes priority over the analogue inputs
marked as active.

Sample rate

Sets the sampling frequency in the 256 Hz to 20480 Hz range. The setting is
applied to all selected analogue inputs. The Operating mode settings affect the
options that are available here.

Number of samples

The number of samples is set (i.e. measurement values) in the 128 to 8192 range
for a time signal. The setting is applied to all selected analogue inputs. The Oper-
ating mode settings affect the options that are available here.

Recording time

Information about the time signal. It is determined from the sampling frequency
and the number of samples and then displayed here.

Frequency range/number of lines/frequency resolution

Information about the frequency spectrum. It is determined from the sampling fre-
quency and number of samples and then displayed here.

Time signal tab
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Gundeinstelungen | Weitere Einstelngen | Betiebsan | Triggewng | Aufzsichnung
Zeitsignal FFT/Spekium | Drehzahimess.
Kosmpression
Melhode K.eing -
1
;
Folaritat
5 yrnrnebne
@) Posilry

MNegatiy

Compression
Time signals can be compressed prior to transmission. This can reduce trans-
mission speed and increase storage capacity in the data logger memory. Select the
required Method:
« None
The time signal is transmitted without compression
« Log. compression (h-law)
Amplitude values undergo logarithmic compression, whereby the com-
pression factor is 2:1. The amplitude error following decompression is £2%
max.
« Delta coding
Amplitude values are transmitted as absolute (for minor changes) or relative
(as differences). The compression factor ranges between 2:1 and 1:1. No
compression/decompression loss.
e« Minimum/maximum
valuesThe time signal is reduced to the local maximum or minimum. More
information is available in the "Applications using AMDT" manual (see section
“Generator air-gap monitoring”).

FFT/Spectrum tab
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GJmhﬂmn: Wedere Emnstelungen Bediighsarl [ Tiiggenng | Aufzeichnung
Zeksignal | FFT /S pekirum Diehzahlmess.
Fensterdurktion
Tup Hanning -
Fompression
Hethods Feime -
=
Mittehang
Methode Kene -
Anzabl der 1 a
Messweite =i
Ordnungzanalse
[ Akt

Window function

Enables a weighting function for the time signal. The weighting is applied prior to
running the FFT analysis. Options are "Hanning" (recommended for high fre-
quency precision) or "Flat Top” (recommended for high amplitude precision).

Compression

Frequency spectrums can be compressed prior to transmission. This can reduce
transmission speed and increase storage capacity in the data logger memory.
Select the required Method:
« None
The frequency spectrum is transmitted without compression.
« Log. compression (p-law)

Amplitude values undergo logarithmic compression, whereby the com-
pression factor is 2:1. The amplitude error following decompression is £2%
max.

Averaging

A frequency spectrum can be averaged within the device via measurement cycles
n=2..32.

The intermediate block values setting transmits a frequency spectrum of the cor-
responding averaging level (1, 2, 3, ..., n) for each measurement.
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The End block value setting transmits a frequency spectrum of the corresponding
averaging level only after n measurements.

Order analysis

When order analysis is enabled, the evaluation software (e.g. ProfiSignal) will be
informed that the measured frequency spectrum is to be displayed as an order
spectrum. The spectrum is then normalized to the measured rotation speed. This
requires that rotation-pulse is connected and frequency measurement is activ-
ated.

Rotation measurement tab

Grunderstellungen | Wekere Emsbellungen | Betrisbzat [ Triggeng ] Aulzeichrung
Zeitsignal | FFT /5 pektium Drehzahimess
Mods flis Zahler

Impulzzahiung
@ Frequenzmessung Torzeit 1000 ms

Drehzshimessung
Dl Diigetal Inpuit #1 -

Redundanz-Modu:
@ Aus
Emnstufig
Zwesstig

Counter mode

Both counters are assigned directly to the first two digital inputs.
Two modes are possible:

« Pulse counting

. Frequency measurement

Settings are simultaneously effective for both counters. Pulse counting is con-
secutive (16-bit = 65536) and reset is not possible. Frequency measurement
takes place automatically in Hz. More information is available in the section Fre-
quency and rotation speed measurement

Rotation speed measurement, source
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Sets one of the digital or analogue inputs as the source for measuring rotation
speed to which the FFT analysis is assigned. Key word: Rotation speed stamp for
frequency spectrum and order analysis.

Digital input 1 or 2 should be used as the setting when frequency measurement
takes place via one of these inputs.

Redundancy mode

Two rotation speed sensors and two digital inputs can be operated to achieve
redundancy. Refer here to Redundant trigger source.

9.31.2 I/O module status/measurement block counter
Measurement data is recorded, evaluated and transmitted according to the I/O
module settings and trigger events.
The DataService Configurator program displays a counter for the number of recor-
ded measurement data blocks, as status information for the AMDT I/O module.
gy Efb Modd 1: AMDT Modubs aMDT! 478 Blocks
&3> Analog Input 1 2517 mv
3} :t). #fanalog lrput 2 £1.75 mf
e, Arslas lreud 3 R
9.3.13 Configuring/settings for an analogue input
Refer also to the technical specifications for analogue inputs.
Active
Activating this channel transmits the time signal as a measurement data block fol-
lowing each triggering. Unrequired channels should be deactivated.
Additional settings for all “analogue input” channels can be found
in the time signal tab for the I/O module. Refer to section Con-
figuration/settings for I/O module.
Main settings tab
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Senzoiypp Modus Anechlize
[Smuu '] [hnnla ']
Messhereich
[ +4- 10000,00 m -]
Skabsnng
Mesowet Shaermoet .11
Min  -10000,00 i 000,00 i + ik
Max 1000000 iy 10000,00 ' ”
Py —
12
|rreartienng
Ok Glaichanbeil Fenzsterfunkhion amvenden
| Gleieheichiung

Sensor type/Mode/Measurement range

Defining the input measurement range. Sensor type enables selection between a
voltage and current interface. Mode enables selection between a bipolar and uni-
polar measurement range. Measurement range enables selection of one of 7 pos-
sible measurement ranges from £10000mV to £156mV.

Scaling/Unit

The four scaling fields contain scaling as a choice of 2 points of a linear allocation.

Example: Enter the unit g and the following scaling values for acceleration sensors
with a sensitivity of 100mV/g:

Skabesung
Mestmeait Shalerwel
W 10000 m 1. g
Max 10000 L 1.00 g
Inversion

Activates signal inversion. Takes place following recording and prior to evaluation.

Without steady component
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Eliminates a signal's steady component (also known as: DC component). Takes
place following recording and prior to evaluation. The steady component is still
available as a measurement value (arithmetic average characteristic value).

Using window function

Select this option to calm measurement data for a static vibration. Weighting is
then applied prior to the arithmetic average being calculated. The signal's peri-
phery is weighted lower and its middle higher.

Rectification

Activates signal rectification. Takes place following recording and prior to eval-
uation.

Additional settings tab

Grundeinstellungen ' siters Einstellungen | Enweiterte Einstellungenl Filter-Einstellungen | Senzorkomektur

Ergatzwert

1] ' "] Ersatzwert erzwingen [Simulation]

Formatierung

M achkommastelen

Replacement value

The value set here is transmitted as a measurement value when a normal meas-
urement value is missing.

Format

The required number of decimal places for the measurement value is set, e.g. for
display in the program DataService Configurator.

Advanced settings tab
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Glundeinstellungenl wieitere Einstellungen |  Erweiterte Einstellungen FiIter-EinsteIIungenl Sensorkonekturl

Ubemwachung

Mezsbereichzprifung

[ Drahtbruchiiberwachung
-100,00

100,00

Fenmnwert
@ Maximalwert

(@) Arithm. Mittelwert

Anti-tliaz-Filter [Sw]
@ Automatisch

) Kein

Kaompressior

[ Keine Kompression fir Zeitsignal

Measurement range check

This option monitors whether the input signal remains within the voltage range
(e.g. £10 V).

Wire break monitoring

This option monitors whether the arithmetical average (DC component) of the
input signal remains within the set voltage range.

Anti-aliasing filter (SW)

The anti-aliasing filter software is a digital low-pass with a cut-off frequency
around 40 % of the set sampling frequency. Select automatic to work with FFT ana-
lysis.

Compression

The I/O module can be set to compress measurement data for transmission of all
active analogue inputs. Refer to the time signal tab in section Con-
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figuration/settings for I/O module. This option enables individual analogue inputs
to be excluded from such compression.

Filter settings tab
| Glundeinstellungenl Weitere Einstellungenl Erweiterte Einstellungen|  FilterEinstellungen | Sensorkamettur

Filker

100

Tiefpasz, Grenzfrequenz
200 Hz

Integrator
@ Keine

() Integration [ = 1000)

Filter

Activates digital filtering of the time signal. Options are low-pass, band-pass or
high-pass filters. A Butterworth characteristic is preset. Filter order is auto-
matically set internally. Cut-off frequencies can be set at the 1 Hz to 10000 Hz

range.
Using a digital high- or band-pass filter limits the num-
ber of analogue filters (depending on board version) to
1 ... 4. An overview is available in the section on digital
filters.

Integrator

Activates numerical integration of the time signal. The scaling factor is fixed at a
preset value of 1000.

Examples of application:

For measurements using acceleration sensors, a vibration velocity signal (unit
m/s2) is converted into a vibration speed signal (unit mm/s). Refer to the "Applic-
ations using AMDT" manual.
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Using a digital integrator limits analogue inputs
(depending on board version) to 1 ... 4. An overview is
available in the section on integrators.

Sensor compensation tab

| Grundenstebungen| Wisters Einstebungen | Enwederte Emstebungen | FiterEnstelungen| Sersorkonektur |

I

Modus
Difsed + Steigung (2 Kalbrierpunkte] -

!Ccﬂriﬁpuﬂw:

_ | Richtiger Wert (g) |G=ml:1ml.'f Wert (g) | Import
L ]n 0,12 [—]
2 10000 2992 | Erod

Mode/ Calibration points

With active sensor compensation, compensation of zero point and amplification are
performed. A simple variance analysis is used. Input is required of two points from
the linear characteristic curve.

9.3.14 Configuration/settings for FFT/spectrum

Main settings tab
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Ak
k.analname FitSpectrum
Hz
Ot

Beschreibung  Frequenzspektum

Grundeinztellungen | wWitere Einstellungen
Skalierung
-10000 -10000
10000 10000
Active

Activating this channel transmits a frequency spectrum as measurement data, fol-
lowing each triggering. Unrequired channels should be deactivated.

Scaling

The "FFT/spectrum" channel is derived from one of the analogue input channels
and therefore inherits its scaling. The effective scaling is grayed-out here.
9.3.15 Configuration/settings for characteristic value

To add a characteristic value, click the source analogue input and right-click to dis-
play the required context menu - refer to image below. To delete, use the chan-
nel's context menu.
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:B" Eigenschaften
Eenfiguration 3
Kanal speichermn in 4

:E,_| FFT/Spektrum erzeugen ]

;B)'Z Kemnwen erzeugen [ Peak-Peak-Wert

:p. Ao Inpust H04 | an Arithm. Mittehsert

zp Analog Ingut HOS It Echt-Eff ebtiauwert

:b. Analog bnput HOS ie Frequenz der Hauptschwingung

zb. Analog Ingut BO7? Ir Amplitude der Haupl:dmingmg

;b Analog bnput B0 It Drehzahl

ﬁ Anslog Oulput BOS i Phase der Hauptschwingung

$2 Anslog Outpust §10 I Amplitude der 13 Schwingung

& ﬁ Diacitsl gt 11 Ein|C Phase der 1x Schwingung

:f, Diigital Input 12 A0 Amplitede der 2x Schwingung

:5 Diagatsl Input H13 Auzld Phase der 2x Schwingung

;f, Digital Input 814 ol Maximum der vektoriellen Summe

E Dicptsl Qulpat 515 It Arithrn. Mittelwert des Produktes

55’. Diigital Outpust H16 I# Frequenz der Maximallinie, Band 1

E Dbl Dudpust 517 I Amplitude der Maximallinie, Band 1

ﬂ Digatal Qutpast B18 It RMS-Wert, Band 1

[|]s2e Counber #20 000Hz | C Frequenz der Maximallinie, Band 2

{13+ Counber #21 IJ.EI:IHz_t Amplitude der Maximallinie, Band 2
RM5-\Wert, Band 2
Frequenz dér Maxmallinig, Band 3
Amplitwde der Maximallinie, Band 3
RMS-Wert, Band 3
Maximal-Wert
Iinimal-Wert
Amplitede der 3x Schwingung
Phase der 3x Schwingung
Amplitede der xX Schwingung
Phase der xX Schwingung
Summenwert
Restwert

Refer also to characteristic values for technical specifications of particular char-

acteristic values.

Main settings tab
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Here is an example of a “peak-to-peak” characteristic value:

Akt

K.analname PeakPeal!/al
Hz
Ort

Beschreibung  Spitze-5 pitze-Wert

Grundeinztellungen | wWitere Einstellungen
Skalierung
-10000 -10000
10000 10000
[ Kurve glatten
[] Ausreifier entfernen
Active

Activating this channel transmits the selected vibration/wave characteristic value
as measurement data following each triggering.

Measurement range/Scaling/Unit

The “Characteristic value" channel is derived from one of the analogue input chan-
nels and therefore inherits its scaling. The effective scaling is grayed-out here.
Exceptions are those characteristic values that deliver frequency or phase meas-
urements. Scaling is then preset to Hz or ° (degrees).

Refer also to Characteristic values for additional settings options.

9316 Configuring/setting for analogue output

Refer also to the technical specifications for analogue outputs.
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Output is always in therange 0 ... 10 V.
Main settings tab
[ Gndeinstehurgen| wistere Einstshungen | Envebate Einstelungen | Sensoekorrskiu
Quell=
Kansl » TestSignl - _EJ || Sitatus vererben
Skalienng Anschiuss
Skalerneedt Auggabewet [m]  Ausgabebersich
Min 000 0,00 010
Wax 1000000 10000,00 29
30

Blelastbarkeil max 4 mé

Source

Source selects from various signal sources:
« Application: Output data is controlled via a ProfiSignal application.
« Channel: Output data is controlled via a DataService channel.
« Manual value: Output is entered and determined manually.

Scaling

Defines the physical basis for the output unit of measurement. In the example 0 ...
100 is assigned the output value 0 ... 10 V.

9.3.1.7 Configuration/settings for digital input

Refer also to the technical specifications of digital outputs.

Main settings tab
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[ Grndsinstedungen| wiskers Einstskuigen

Arngchiuss
Irvoeitizl
Low: 0. 15VDC /0. 15mé
High 35 .. 0VDC £ 3 ek
Inversion

Activates logical inversion.

9.318 Configuration/settings for counter

Refer also to the technical specifications for the counter and the section on Meas-
uring frequency and rotation speed.

The (measuring frequency or counting pulses) mode is set in the Rotation speed
measurement tab. Refer to configuration/settings for I/O module.

Unit
The preset unit for frequency measuring is Hz. Enter the required unit here.

Main settings tab
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[ Grndeinstedurgen| wiskere Einstehugen | Sensorkorekiur

] Anschlusy
Mesgyeert Sheabanvert
Mn 0 0
Max 1 1
1
.l ‘
ey
T ilt‘w
- ® =ai
5
Lowsr 0. 1.5¥DC /0. 1.5 mé
Highe 3.5 ... S0%DIC /3 mé
Scaling

The conversion factor setting is given here for the required unit of measurement.
It's given as a choice of 2 points of a linear allocation.

9.3.19 Configuration/settings for digital output

Refer also to technical specifications for digital outputs.

Main settings tab
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' Elw-dcimlelmmﬂ'_ ‘wesbere Einstelungen
wieiteguells
Kanal v  ImplGen-3s - ﬂ ¥ S1akus versiben
Ancchiusy
Invwertieel
(7]
ﬁ-ﬁ#*-&‘ﬂ
+ -
o ;%
L L] ‘
- bad
1
7
max. SOVOC / 25ADC
Source

Source selects from various signal sources:
. Application: Output data is controlled via a ProfiSignal application.
« Channel: Output data is controlled via a DataService channel.
« Manual value: Output is entered and determined manually.

Inversion

Activates logical inversion.

9.3.2 Visualisation using ProfiSignal
The ProfiSignal software is a complete solution for use in the area of data logging,
analysis and visualization. It supersedes former products, for example, VibroLab,
BasisPaket or Process visualisation.
The following images show examples of a time signal diagram and a frequency
spectrum diagram:
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93.3 Update firmware

Firmware for the AMDT I/O module is included in the device firmware. Firmware

updates take place via the device's ethe

rnet interface and any internet browser.

Refer to the sections on firmware updates in the device manual.

The device's power s

Method

ProfiMessage Manual

upply must not be interrupted dur-

ing the firmware update, or damage may occur to the
equipment that will require repair.
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« Open your internet browser.
« Enter the IP address of the device (example):

E) ProfiMessage - Web Configuration - Maozilla Firefoox

Datel  Gearbeiten  Ansicht  Chronk  essreichen  Extras  Hife

= | & 192.168.251.158
&2

. Click Update firmware.

« Enter the file with the new firmware in the New firmware file field (click
Search to find the file on your PC).

« Then click Start firmware update.

The firmware upgrade takes 4 to 6 minutes.

@ ProfiMessage "ProfiMessage.example.com”
Delphin

Technology
Update firmware and reboot
RZ22 (Build 6526)
FIA)

Do not switch off power or reboot when updating firmware.
The device may become unusable and has to be repaired at factory!

Current Firmwane: R221, Bulld 6526 (ProfiMessage-Firmware-110627-r221-builds526.tar.bz2)
Mew Firmware file: | Dunchsuchen. ]

Stan firmwane update

The device will reboot (restart) after the update. A message is displayed during
loading and when a restart has been completed:
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Update firmware

R224 (Build 6850)
e

&
UpdateFirmware $Rev: 6484 §

Stripping header... QK.
Decompressing archive... OK.
Unpacking updater... QK.
Executing updater...

FirmwareUpdater $Rew: 6433 £
Unpacking archive... Done.
Updating from R224, Build 6850 (ProfiMessage-Firmware-110912-r224-build6250.tar. bz2)
to R225, Build 6914 (ProfiMessage-Firmware-110920-r225-build6914.tar. bz2)

Checking Kernel... Writing.., Done. Verifying... Done.
Checking RamDisk... Not provided.
Checking U-Boot... Writing... Done. Yerifying... Done.
Stopping Services...

Shutting down FRoG: [ OE ]
Shutting down PoND: [ ©OE ]
Starving HY watchdog: [ OK ]

Copying files... Done.

o System is rebooting now. Please standby about one minute...

The process finishes about one minute later. Then return to the home page (Back).
9.4 Information on applications

The "Applications using AMDT" manual contains information on typical industrial
applications. It includes information on the fundamentals of applications, advice
on connections, examples of configurations, and much more.
The manual deals with the following subjects:

« Measurement of absolute bearing vibration

« Measurement of relative shaft vibration

« Generator air gap monitoring

9.5 Information on older AMDT hardware

This appendix explains the features and differences of older hardware versions.
AMDT board versions V1.0 to V1.2 were manufactured and supplied from 2000 to
2005.
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AMDT V1.0 ... 1.2 AMDT V2.0

Measurement
ranges

+10 V, alternatively £25 V or
+2.5 V adjustable via jump-
ers

+10V, £5V, £2.5V, £1.25V,
+625 mV, £312 mV, £156
mV, adjustable via software

Preset DC-coupling, choice of

e pEiTing ezl AC-coupling via DIP switch
Max.

sampling fre- | 25 kHz 20.48 kHz

quency

Oversampling | No Yes

Anti-aliasing
filter

Set by hardware (SMDs), pos-
sible to replace the signal con-
ditioning board

Automatically adapts, with
digital filter (DSP)

A potential difference

A potential difference totalling

Potential isol- | totalling £2.5 Vis permitted | up to 100 V is permitted

ation between the differential between the differential inputs
inputs ('-' connector). '-' connector).

Inputpro- | 1025V to 250 V

tection

Digital inputs

AMDT V1.0 ... 1.2 AMDT V2.0

Input hysteresis No Yes

Input current, type 8 mA 3 mA

Updating Coupled to analogue inputs (trig- Independent
ger)

Counter

Frequency meas- 0.1 Hz to 100 MHz 0.2 Hz to 30

urement ) kHz

U IS PIRes Pre-parameterised Automatic

cedure

Updating ;Zgll:l)pled to analogue inputs (trig- Independent

Delphin Technology AG
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Analogue outputs
AMDT V1.0 ... 1.2 AMDT V2.0 ‘
Outputrange| 10V 0-10V
Updating Coupled to analogue inputs (trigger) | Independent
Digital outputs
Updating Coupled to analogue inputs (trigger) | Independent

Other

AMDT V1.0 ... 1.2 AMDT V2.0

Supply voltage | 24 V 12o0r24V

Digital filter

AMDT V1.0 ... 1.2 AMDT V2.0

Low-pass/high- Low-pass for analogue input 1 ... 8,
Availability | pass/band-pass for ana- | High-pass/band-pass for analogue
logueinputl...8 input1...4
Filter . . .
order Adjustable, 2/4/6/8 Automatically optimised , 4 or 8
Filter pro- . .
Batch or continuous Always continuous
cedure

Digital integrator

AMDT V1.0 ... 1.2 AMDT V2.0

Basic integrator for analogue | Basic integrator for analogue

Availability input 1... 8 inputl1... 4

Integrator pro-

Batch or continuous Always continuous
cedure

Measuring phases
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AMDT V1.0 ...

1.2 AMDT V2.0

Yes for low rotation speeds, via time-zoom pro-

Availability | No cedure

Envelope spectrum (for roller-bearing diagnostics)

AMDT V1.0 ... 1.2 AMDT V2.0

Availability | Yes, via sequential mode | Yes, for analogue input1 ... 4
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10 Data transfer to USB memory stick

Acquired data saved to the device memory during operation can be copied to a USB
memory stick without having to connect the device to a PC. There are two options
for the transfer of data:

1. Data transfer without configuration

2. Data transfer with type of transfer configured on the device

The prerequisite for both options is the capability of transferring data to a USB
memory stick. See Device memory.

Use a FAT32-formatted USB flash drive with an LED that blinks dur-
ing the data transfer.

Data transfer without configuration

1. Plug in the USB memory stick.

2. After detection of the USB memory stick, data is transferred to the USB stick
from the enabled storage groups. The transfer is complete when the USB
stick's LED stops blinking.

The data is copied only and is not deleted from the device.

3. Remove the USB memory stick.

Configuring data transfer

1. Insertthe USB memory stick into a PC running the DataService Configurator
program.

2. Open the configuration dialog from the *Memory’ group's Save USB export
Configuration context menu.
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USE Export Kenfiguration speichern @
Aligemen |
Madnale Grdlle sner Teddstei [ -
[ TrHame [Modus [Startzed Distum [ Stast Ubrzek [Endezen Datum  |Ende Uhized |
| |Sicrage Group 1 |inkiemeniel 2206.201 13555 220623 135526 |
Sloeage Group 2 | simaly 2206 2011 135525 22106 2013 135526
W | Storage Group 3 | emmalig 2206301 1355:26
Expoitkoniiguistion speichem unter. 31 e [] e [ Abbiechen | | Hile

3. Select the required (memory) mode:
One-off: Data is saved for the specified period.
Incrementally: All newly data acquired since the last save is saved. Saving
takes place after removal and reinsertion of the USB memory stick.

4. Enter the USB memory stick's drive (in the dialog's lower left corner).

5. Click Save.

The configuration file is saved in XML format to the USB memory stick.
6. Remove the USB memory stick.

When the USB memory stick is inserted into the device the XML configuration file is
read and the corresponding data transferred to the USB memory stick. The data is
copied only and is not deleted from the device.
Saving ends when either:
. all data from the selected memory group(s) for the set time periods has been
saved in full
or
. thedate has been saved with a time-stamp of the current time.

The data transfer is complete when the USB stick's LED stops blinking. A new sav-
ing process begins only on removal and reinsertion of the stick.
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11.11IS0O 9001 certificate
LQ Lloyd's Register
z | LRQA

ZERTIFIKAT

Hiermit wird bescheinigt, dass das Qualitdtsmanagementsystem von:

Delphin Technology AG
Lustheide 81, 51427 Bergisch Gladbach
Deutschland

durch Lloyd's Register Quality Assurance gepriift und bewertet wurde und
den folgenden Normen zum Qualitadtsmanagement entspricht:

1SO 9001:2008
Das Qualitdgtsmanagementsystem ist anwendbar fir:

Entwicklung, Herstellung und Wartung von Dataloggern,
Monitoring- und Messdatenerfassungssystemen,
einschlieBlich zugehoriger Software.

Zertifikat Erstmalige Zulassung:  27. Juni 1996
Registrier-Nr: KLN 0201756
Bestehendes Zertifikat:  01. Juli 2014

Dieses Zertifikat ist gUltig bis: ~ 30. Juni 2017

r f =
M- Wk
Ausgestellt von: Lloyd's Register Quality Assurance GmbH
Fir und im Auftrag von: Lloyd’s Register Quality Assurance Limited

Dieses Dokument unterliegt der unten stehenden Bestimmung
For und im Auﬂrag von Hiramford, Middlemarch Office Village, Siskin Drive, Coventry, CV3 4FJ, United Kingdom

LRQy Auditierung und Zertifizierung durchgefuhn. Diese Verfshren md!nmnlkq& iberwacht.
Die Verwendung des UKAS- Miwdw:w:lqu!ow! b('dcl.ul Gass LROA Gber gemaB den im oot Aktivitaten verfigt.
Register = ing Lioyels Register QAL and thei mployee e agerts . sl sod collectly.refred 01 s s
R ot Reger s ey bt Lo o s o s o Cmage o e e 5 g 1 st S ) s e o
b et st ot et kg o ot petion At e b e T s e e L e e T
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11.2 EC declaration on conformity

EG-Konformitatserkldarung
EC-Declaration of Conformity

Hersteller / Manufacturer: Delphin Technology AG

Anschrift / Address: Lustheide 81
51427 Bergisch Gladbach, Deutschland / Germany
Tel.: +49(D)2204/97685-0
Fax.: +49(0)2204/97685-85

Kontaktperson / Contact: Claudia Gobel
Vorstandsvorsitzende / CEO

Produkt / Product: Expert Series
Expert Logger (100/200/300)
Expert Transient / Vibro (8/16)

Hiermit erkldren wir, dass die oben genannten Produkte in ihrer Konzeption und Bauart
sowie in der von uns in Verkehr gebrachten Ausfiihrung den grundlegenden Sicherheits-
und Gesundheitsanforderungen der unten genannten EG-Richtlinien entsprechen. Bei
einer mit uns nicht abgestimmten Anderung der Geriite verliert diese Erklérung ihre

Giiltigkeit.
Hereby we explain that those corresponds to ab i d products in its
and design as well as in cir the ion the f safety and health

requirements of the European Community Directive mentioned below brought by us. In
the case of a change of these products not coordinated with us this explanation loses its

validity.

2004/108/EG Richtlinie des Europédischen Parlaments und des Rates vom 15. Dezember
2004 zur Angleichung der Rechtsvorschriften der Mitgliedsstaaten Gber die
elektromagnetische Vertraglichkeit.

2004/108/EC Directive of the European parliament and the council of 15 December 2004

on the approximation of the laws of the Member States relating to
electromagnetic compatibility.

Angewandte Spezifikationen / references to the specifications:

EN 61010-1:2010 Sicherheitsbestimmungen fiir elektrische Mess-, Steuer-, Regel- und
Laborgerate — Teil 1: Allgemeine Anforderungen
Safety requirements for electrical equipment for measurement, control and
laboratory use - Part 1: General requirements

EM 61326-1:2012 Elektrische Mess-, Steuer-, Regel- und Laborgerdte — EMV-Anforderungen —
Teil 1: Allgemeine Anforderungen
Electrical equipment for measurement, control and laboratory use — EMC
requirements - Part 1: General requirements

EN 300328 v1.8.1 Elektromagnetische Vertréglichkeit und Funkspektrumangelegenheiten
(ERM) - Breitband-Ubertragungssysteme - Dateniibertragungsgeréte, die im
2,4 GHz-ISM-Band arbeiten und Bandspreiz-Modulationstechniken
wverwenden; Harmonisierte EN, die wesentliche Anforderungen nach
Artikel 3.2 der R&TTE-Richtlinie enthalt.
Electromagnetic compatibility and Radio spectrum Matters (ERM) -
Wideband transmission systems - Data transmission equipment operating in
the 2.4 GHz ISM band and using wide band modulation techniques;
Harmonized EN covering the essential requirements of article 3.2 of the
R&TTE Directive.

orezic_ Cludi Gl Cobd!

Datum / Date Name / Name Unterschrift / Sign
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Index

Adder 96

Advanced channel selection 62
Advanced settings tab 57
Alarm clock 153

Analogue input 80

Analogue output 93

Average 119

Basic channel selection 61

Basic Settings 20

Batch alarms 137

Beispiele\:Anschluss von Aktoren 210
Beispiele\:Anschluss von Sensoren 207
Buttons 22

Calculation channel 132
CAN-Schnittstelle\:Konfiguration 168
CAN interfaces 168
CE symbol 11
Channel configuration (LogMessage/ProfiMessage) 52
Channel configuration (overview) 50
Channel group 113
Channel selection 61-62
Clock 70, 152

settings 70
Clock frequency errors 152
Cold junction 80
COM-Schnittstellen\:Anschlussbelegung 26
COM connection 175
COM interfaces 26
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Counter 155

Data transfer to USB 310

Daylight saving time 152

DCP 52

Delay 100

delete module entries 77
Delphin-CAN-Protocol 52

Device configuration (LogMessage/ProfiMessage) 52
Device connections 22

Device displays 22

Differentiator 97

Digital-Eingang\:mit Frequenzmessung 90
Digital-Eingang\: mit Zahlfunktion 90
Digital input 90, 93

Digital output 95

Displays 24

E/A-Module\:Anschlussbelegung 29
Earth loops 214

Earthing 213

EC declaration on conformity 313

Edge trigger 63
Erweiterungs-Bus\:maximale Gesamtléange 52
ESD protection 216

Establish device connection 14

Examples 207, 210

Expansion bus 52

Explorer view 52
Extension-Bus\:maximale Gesamtlange 52
Extension bus 52

Extension device 52
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Flip-flop 97

Galvanic isolation 212, 235
Gateway 203
Getting started 13

Hysteresis 100

I/0 modules 29
Inherit status 64
Install 34, 39, 44
Install battery 44
Install I/0 module 34
Install memory card 39
Install module 34
Install programs 13
Integrator 112
Interfaces 161

IP address 203

ISO 9001 certificate 312

Kanalauswahl\:einfache 61
Kanalauswahl\:erweiterte 62
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LAN-LEDs 24
Latching 100

LED indicators 24
LEDs 24

Level trigger 63
Limit value 100
Linearisation 113
Load resistance 84
Logic 114

Login 68, 73

Markers 118
Master/Slave 52
Measurement range monitoring 80
Modbus 162, 164, 182-183, 185
Master 164, 183
Protocol 182
Slave 162, 185
TCP Client Server 162
Module information 77
Module number 77
Module settings 77
Module synchronisation 52

Network 203
Network settings 14, 203
Ni xxx 85

Operating hours counter 97
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Ports (TCP, UDP) 14
Ports used (TCP, UDP) 14
Potential differences 217
Power input 23

Power supply 23

Power Supply 23
PROFIBUS 179
PROFIBUS\:Ausgang 179
PROFIBUS\:Eingang 179
PROFIBUS\:Kanal 179

Pt xxx 85

Pulse generator 101
Pulse width modulation (PWM) 132
PWM 132

Quick Start 13

Reset 22
Resistance sensor type 82
Resistance thermometer sensor type 85

Safety advice 10

Sensor type current 83

Sensortyp Strom 0/4 ... 20 mA 84
Set network address 14

Setpoint (software channel) 138
Settings for USB export 206
Shielding 215

Slave device 52
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Software 13

Software channels 96
Statistics 142

Status generator 144
Status monitoring 145
Stopwatch 146

Stratum 152

Subnet mask 203

Supply voltage 23
Symbols in document 11
Symbols used 11
Synchronisation chain 152
Synchronisation type 70
System monitoring 65, 148

Tauschen\:Batterie 44
Tauschen\:E/A-Modul 34
Tauschen\:Speicherkarte 39
Technical specifications 220
Technische Daten\:Zentraleinheit 220
Temperature formats 85, 87
Terminal assignment module 29
Terminal blocks assignment 29
Terminating resistor 52
Thermocouple sensor type 87
Threshold 100

Time and clock settings 70
Time delay 158

Timezone 70, 152

Trigger (software channel) 151
Trigger options 63

UDP-Scan 14
Unix time 152
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USB 24

USB memory stick 310
Use multiple devices 52
User 68, 73

User management 68, 73

Voltage sensor type 81

Wire break monitoring 80
World time 152
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