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Chapter 1  
General Information

1.1 What this document is about 

This document discusses various issues related both to the operation of the program of the 
module itself and to the software for handling the module on the part of the PC.  The document 
is divided into three large chapters. 

This chapter contains information on the general principle of the module, which are 
determined by the firmware of the module itself.  All categories of users are recommended to 
read this chapter. 

Chapter 2 contains a description of the software for working with the module on the part of 
the PC, provided by L-Card.  It contains a description of the module configuration through the 
Configurator and a description of the demo program for displaying data received from the 
module. 

Chapter 3 is intended for those users who are going to develop their own software for 
working with the module or to connect the module to various SCADA-systems or other software 
systems.  It describes in detail the protocol of exchange with the module. 

This document does not describe the characteristics of the module, the electrical 
connection of sensors, power supply, VIB-8 module interfaces. For this information, please refer to 
the Hardware User Guide http://www.lcard.ru/download/vib-8_hw_guide_en.pdf. 

1.2 Basic features of the module 

This section describes the basic features of the module, implemented in the current regular 
firmware. These features will be addressed in more detail in later chapters. 

• The operation of the module is determined by the configuration stored in the
nonvolatile memory. That is, it is enough to configure the module once, after which it
will work independently according to the recorded configuration (even after a power
reset), and, on the part of the user program, it will be sufficient only to read the data
received from the module.

• The module polls from 1 to 8 sensors in quasi-parallel mode, sequentially cycling
through the allowed channels. The polling cycle of one channel is 10s.

• The module does not transmit the total stream of counts at the original ADC frequency,
but provides access to the module already calculated by the module itself, as well as to
the samples saved by the module.  Sample is a continuous sequence of counts from one
channel at a frequency of 10 kHz for a time from 1 to 5s.

http://www.lcard.ru/download/vib-8_hw_guide_en.pdf
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• For each channel, you can set your voltage-to-acceleration units conversion factor
according to the parameters of the connected sensor.

• For each channel, the module detects signs of an open and short circuit

• For each channel, the module calculates two measurements:  RMS of acceleration and
RMS of vibration velocity using bandpass filters

• The upper and lower frequency settings of the filter are performed individually for each
measurement

• For each measurement, you can set the thresholds for the two alarm levels, as well as
the threshold for changing the value.

• The module allows configuring up to 32 events, each of which has its own logic of
actuation based on the signs of malfunction, alarms and the threshold crossing for
changes in the measurement values.

• The module can store data samples both from the periodic timer and from the events.

• The module stores the last 10 samples for each channel.

• The module exchanges via Modbus-TCP (Ethernet interface) and Modbus-RTU (RS-485
interface), which are widely distributed and supported, in particular, by many SCADA
systems.  The module can work simultaneously on both interfaces.

1.3 General description of the logic of the module 

When starting, the VIB-8 module performs the following sequence of actions: 

1. Checks the sign of the long press of the hardware reset button ("R"). If this sign is
detected, the module performs a reset and a transition to the emergency boot mode, as
described in Chapter 1.8.  Otherwise, the download is performed in normal mode, as
described below.

2. Performs an initial memory check and checks the Ethernet interface. If a failure is
detected, the module interrupts the loading process.  In this case, the module's "Work"
LED  starts flashing rapidly to indicate an error.

3. Reads the configuration from the module's nonvolatile memory.  If no configuration is
found, the default configuration is used (described in Chapter 1.8).

4. Configures the exchange interfaces (Ethernet and RS-485) according to the configuration
parameters.

5. Goes to the main data collection and processing cycle in accordance with the
configuration parameters before changing the configuration or power off.
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In the main working cycle, the module sequentially polls each channel allowed in the 
configuration, one after another.  The poll cycle is as follows: 

1. The first allowed channel is selected.

2. The sensor supply current is fed only to the currently selected channel

3. Waiting for the sensor to be set (not less than 2 seconds)

4. Collection of the data from this channel for a fixed time (8 seconds). Part of the time is
needed to complete the transients of the bandpass filters.  The remaining time is used to
calculate the measurement values.

5. Next allowed channel is selected and step 2 is repeated.

Thus, the polling time of one channel is always fixed and equal to 10 seconds. 

Based on the received counts for each cycle, the module performs the following processing: 

1. Determines if there is an open or short circuit in the channel.

2. If the channel is ok, the module calculates the measurement values (RMS of vibration
acceleration and vibration velocity) using the filters specified in the configuration.

3. Compares the obtained values with the setpoints to determine the markers of alarms, as
described in Chapter 1.5.

4. Determines the deviation of the value from the base magnitude and checks if the change
limit is not exceeded, as described in Chapter 1.6.

5. Updates the state of events according to their logical condition, as described in Chapter
1.7. 

6. Based on the change of the event states and the periodic timer, the module checks
whether the set of samples with the data of the current cycle should be stored.  If
necessary, it replaces the oldest sample of this channel with a new one.

1.4 Sets of samples 

The sample is a set of consecutive counts of one channel for a fixed interval of time.  The 
counts are stored not at the initial frequency of the ADC (100 kHz), but after performing the 
decimation to 10 kHz with the use of an anti-aliasing FIR filter, which clears out the frequencies 
above half of the resulting sampling rate.  The drop in the AFC of a given filter starts at a 
frequency of 3 kHz. 

Samples are saved for each channel separately.  For each channel, the module stores the 
last 10 samples. 

Saving of samples can occur both by a periodic timer and by customizable events. 
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Saving of samples by periodic timer is performed throughout allowed channels once during 
the interval specified in the settings.  As soon as this interval since the last time the samples 
were saved periodically has elapsed, the module waits for the poll of the first allowed channel, 
and then stores samples from the next poll of each allowed channel. 

Also, specific samples can be configured to be saved for each event when it occurs, as 
described in Chapter 1.7. 

Together with the sample, additional information is stored, including the state of the 
measurement channel corresponding to the polling cycle, which data are used as a basis for 
storing the sample, and also the indication on the event, for which the sample was saved. 
Counts of samples are transmitted in the form of 32-bit codes, while the information on the 
sample already contains coefficients for converting codes both to volts and to mm/s2. 

1.5 Determination of the markers of alarms 

For each calculated measurement, the module can be given thresholds (setpoints) for 
determining two levels of alarms:  "Warning" and "Stop".  For each level, the following is 
specified: 

• Threshold comparison condition

• Upper threshold

• Lower threshold

Depending on the condition, either both thresholds can be used, or only one of the two or 
none of both at all.  The following conditions are available: 

• Prohibited: alarm check is not performed. The alarm marker is always in the third state
(see below).

• Above: alarm if the measurement value exceeds the upper threshold

• Below: alarm if the measurement value is below the lower threshold

• Out of interval: alarm if the measurement value is above the upper threshold or below
the lower threshold

• Within the interval: alarm if the measurement value is below the upper and above the
lower thresholds

Each time a measurement is received, the module checks the conditions for each alarm 
level.  These values are readable through the interface along with the measurement values, and 
are also used in the event logic. 

The marker values for each alarm level are calculated independently from each other and 
the conditions of the markers can be set arbitrarily. Typically, "Stop" is used as a higher alarm 
level compared to "Warning".  In this case, more stringent conditions are used for the "Stop" 
alarm and when the vibration is increased, the "Stop" marker becomes active first, and then 
both markers become active (in this case, the "Warning" marker is always active with the active 
"Stop" alarm marker). 
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In this case, the alarm marker can actually take three values: 

• False: no alarm

• True: alarm

• Z: the third state, which can be conditionally called as uncertain.  The alarm markers
accept this state if the channel is faulty (short or open circuit), and if the alarm condition
check is prohibited.  This state is treated in a special way in the logic of events.

1.6 Threshold for changing the value 

For each measurement, you can also set the threshold for changing the value in percentage 
of the scale set by the user for this measurement.  This threshold is checked as follows: 

• Once the module has received the first valid value for a given measurement, it stores it
as the base value.

• When the subsequent valid values are received, the module calculates the deviation of
this value from the stored base value

• If the deviation does not exceed the preset threshold, the marker for exceeding the
threshold is reset if it was preset.  No more actions are performed, the basic value
remains the same.

• If the deviation exceeds the threshold, a marker for exceeding the threshold is set and
the current value is stored as the base value.  In this way, subsequent measurements
will already be compared to the new base value.∙

• If a channel fault is detected, the base value is reset.  If the channel fails, the deviation is
not checked, but the first valid value is expected in accordance with the first paragraph.

Thus, if the measurement value is gradually changed, then when the interval of the set 
value is exceeded, the marker of exceeding the threshold for changing the value will be 
activated for one collection cycle.  This marker in conjunction with the base value and the 
current deviation from the base, is available for reading by the interface.  The marker of 
exceeding the threshold of change can also be used in the logic of events. 

1.7 Logic of events 

Up to 32 different events can be configured in the module.  Each event can be either in the 
active or in non-active state.  The state is determined using the configured logic of event.  The 
input conditions for the construction of the triggering logic can be the following markers 
associated with a given measurement: 

• Fault: active if a fault is found in the channel to which the measurement refers
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• Warning: a sign of execution of the alarm condition  of the "Alarm" level for a given
measurement

• Stop: the sign of the "Stop" level alarm condition for this measurement

• Deflection threshold: a sign of exceeding the threshold for changing the value for a
given measurement

These signs can be combined into a logical expression using standard AND logical elements 
(true only if both input signs are true), OR (true if at least one sign is true), NOT (change of true 
to false and vice versa ).  The total number of used signs and logical elements in the logic of 
triggering one event is limited to 32 elements. 

The Z-state for alarm signs is processed in a special way:  inputs with such a state are not 
considered in logic.  That is, if the value on one input "AND" or "OR" is in the third state, then 
the result of both these elements corresponds to the value of the second input.  If the value of 
Z is present at all inputs of the logic element, then the output of the logical element 
corresponds to Z.  If the result of the entire logical expression is Z, then the event is in an non-
active state. 

The event state can be read by the interface.  In addition, events can be used to save 
samples.  Each event can be assigned a list of channels, the samples of which will be stored. If 
the event has changed from non-active to active state, then the nearest sample will be stored 
for each configured channel (if there is a channel, according to the calculation of the 
measurement markers of which the event triggered, then the current sample that corresponds 
to this calculation is saved, for the remaining channels the next sample is received). 

1.8 Reset the module configuration and emergency boot mode 

By pressing and holding (for 10 seconds) the hidden hardware reset button (marked "R" on 
the module case), the module performs the following operations instead of the standard boot: 

The module goes into loader mode for the possibility of an emergency firmware upgrade via 
Ethernet.  This allows you to perform the update even in cases where for some reason the 
firmware will be installed with a trouble that does not allow updating in the regular way. 
However, when the module is operated in a regular way, this feature should not be needed.  In 
this mode, the module's LED "PIT"  flashes rapidly, and the "RAB" LED is extinguish 

• The module is reset to its default settings.  This makes it possible to restore the known
interface settings, if they were forgotten, in order to know how to connect and
configure the module.  When resetting, the following parameters are set:

– Modbus TCP (Ethernet): IP-address 192.168.0.1, TCP-port 502.

– Modbus RTU (RS485): device address 192, baud rate 115200 baud, parity bit
disabled.

These parameters are sufficient for connection. The remaining parameters can be 
specified already through the interface using the Configurator. 
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• The module goes into loader mode for the possibility of an emergency firmware upgrade
via Ethernet.  This allows you to perform the update even in cases where for some
reason the firmware will be installed with a trouble that does not allow updating in the
regular way.  However, when the module is operated in a regular way, this feature
should not be needed.  In this mode, the module's LED "PIT"  flashes rapidly, and the
"RAB" LED is extinguished.  The module will be in bootloader mode before the firmware
is updated or until a normal reset by briefly pressing the "R" button (or turning off the
power).

Thus, if you only need to reset the module settings, you must first perform a long press of 
the reset button, then wait for the LED "PIT" to flash rapidly and perform a normal reset with a 
short press of the reset button to load normally with the default settings.



11 

Chapter 2

Software Provided

The following free software is provided for working with the VIB-8 module: 

• VIB8 Configurator: the program is intended to configure the VIB8 module. Also, it allows
you to update the firmware module.  A detailed description of the program is given in
Section 2.1.  The installer for Windows can be downloaded from

http://www.lcard.ru/download/vib8configurator-setup.exe.

• VIB8 View: a demo program that displays data from the module:  measurement values,
channel health indicators, alarm markers, event states, and graphics with samples per
channel.  A detailed description of the program is given in Section 2.2.  The installer for
Windows can be downloaded from http://www.lcard.ru/download/vib8view-setup.exe.
The program is intended to test the functionality of the module. In case its functionality is
not enough, the user can connect the module to SCADA-system or other software
complexes with integrated Modbus protocol support, write the program independently or
order the development of specialized software in the L Card company.

In the case of customer requests, versions of these programs under Linux OS may also be 
provided. 

2.1 Configurator 

The VIB8 Configurator program (hereinafter simply the Configurator) is used to change the 
module settings.  To function, the module must be at least once configured. When the settings 
are transferred to the module, they are recorded to the nonvolatile memory and will be used by 
the module until the next configuration record or until the settings are reset to the default 
values by pressing the reset button for a long time, as described in Chapter 1.8. 

The main program window is shown in Figure 2.1. 
At the top, the main program menu is displayed (for Windows applications as standard), as 

well as a toolbar that provides quick access to the main menu items.  In the text, the description 
of actions will  

http://www.lcard.ru/download/vib8configurator-setup.exe
http://www.lcard.ru/download/vib8view-setup.exe
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Fig. 2.1:  The interface of the VIB8 Configurator 

indicate their location in the menu, but it is always implied that they can be called from the 
toolbar or via hot keys.  The toolbar also displays the status of the connection to the module. 

The rest of the screen is occupied by the configuration editor, which consists of several 
sections of settings, each of which will be described in the following chapters.  Partitions tabs 
are located in a natural order to create a configuration, that is, usually when creating a new 
configuration, you need to make settings, starting with the leftmost tab and ending with the 
rightmost one, because part of the parameters of the latter may depend on the former. But 
there is always an opportunity to go to any section and change some settings. 

2.1.1 Editable configuration and configuration of the module 

To run the Configurator and edit the configuration in it, the module itself may not be 
required.  Сonfigurator stores its copy of the module settings: the current editable 
configuration, which is changed by the user in the editor window. 

The current editable configuration can always be saved to a file to be transferred to another 
computer or to save the current copy (or a few of them) to have a possibility to return to it 
later.  To do this, use the menu item "Configuration" → "Save configuration to file ...", and then 
select the file name in the dialog box that appears and save.  To restore the configuration from 
the file, you need to use the menu item "Configuration" → "Download configuration from file 
..." and select the previously saved configuration file in the dialog box, then the configuration 
from the file will be loaded and displayed in the editor instead of the current edited 
configuration (which will be lost if not saved).  At any time, you can reset the current edited 
configuration and start creating it from scratch by selecting "Configuration" → "New 
Configuration". 



13 

When exiting, the configurator always saves the current edited configuration in its settings 
and loads it the next time it is run, so it is not required to save the configuration specially to be 
able, when you re-start, to continue editing it from the same place. 

When connecting to the module (as described in Chapter 2.1.2), two additional actions 
appear to synchronize the edited configuration with the module configuration: 

• To save the current configuration to the module, select the menu item "Configuration" →  
"Write configuration", as a result of which the module configuration will be updated and 
will correspond to the program configuration being edited. In the event that the settings of 
communication interfaces were changed during the precess of recording the configuration, 
to enable them, reboot the module, which can be executed automatically by command.  In 
this case, a corresponding message will be displayed (Figure 2.2).  If you select "Yes", the 
module will be rebooted.  

 

Fig. 2.2:  Warning about the need to reboot when changing the interface settings 

If the interface parameters have not changed, the module updates the settings on the fly 
and reboot is not required.  In this case, upon completion of the recording, the message 
shown in Figure 2.3 will be displayed. 

 

Fig. 2.3: The message about the successful recording of the settings in the module∙  

• To read the configuration from the module, select the menu item "Configuration" → "Read 
configuration", by which the current edited configuration will be replaced (it will be lost if it 
was not saved to the file) to the current configuration read from the module. There are no 
additional messages for this action, only the editor is updated according to the read 
configuration. 

When communicating with the module (see Chapter 2.1.2), the "Read module configuration 
automatically" dialog is available in the connection dialog.  If this option is ticked, the module 
configuration will be read immediately after the connection and displayed in the editor 
window.  This option is convenient when you need to connect to a configured module to view 
its configuration and change it if desired, because the displayed configuration, when connected, 
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immediately matches the configuration of the module without manual reading.  When you 
need to load a previously created configuration into the module, reading the configuration from 
the module can be unuseful and you can disable this option. 

2.1.2 Connection to the module 

To write a configuration to a module, view its current configuration, or perform additional 
service actions (update the firmware), you must establish a connection with the module. 

The connection can be made using any of the supported interfaces:  Ethernet or RS485. To 
connect, you need to know the configured interface parameters for the module.  If the settings 
are not known for some reason, you can reset the settings to their default values by pressing 
the reset button for a long time, as described in Section 1.8. 

After successful connection to the module, the connection status LED on the toolbar will be 
displayed in green, and the module information (serial number, firmware version) of the 
connected module will be displayed to the right of it (Figure 2.4).  Also, actions that require a 
module connection are available.  

 

Fig. 2.4:  Displaying the connection status of the module and the information on the connected 
module 

2.1.2.1 Connection to the module via Ethernet 

To connect to the module via Ethernet, select the menu item "Connection" → "Establish 
connection ...".  As a result, a dialog will open (Figure 2.5), in which you must enter the 
configured IP address of the module.  It should be  

 

Fig. 2.5:  Dialog for connecting to the module via Ethernet interface 

noted that, for a successful connection, the specified IP address must be accessible from the 
computer on which the Configurator is running.  When connecting to a local network or directly 
"point-to-point", the computer must have an address from the same subnet as the module 
address. 
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2.1.2.2 Connection to the module by RS485 

To connect to the module via RS485, select the menu item "Connection" → "Establish 
connection via RS485 ...".  As a result, a dialog will open (Figure 2.6), in which you must enter 
the following parameters:  

 

Fig. 2.6:  Dialog for connecting to the module via RS485 interface 

• Port: you must specify the COM port through which the RS485 bus is accessed. In the 
dialog box, all the existing COM ports on this computer are available for selection.  This 
can be either the physical COM port number when using the RS485 to RS232 adapter, or 
the virtual COM port number when using the RS485 to USB adapter, which can be 
viewed in the Windows Device Manager. 

• Device address: the device address on the Modbus bus specified in the module settings. 

• Transmission speed - RS485 transmission speed. It should correspond to the value 
specified in the settings of  the module. 

• Parity bit: use of the parity bit for RS485 transmission. Must match the specified value in 
the module settings. 

2.1.3 Configuring interface parameters, common collection parameters and 
channels 

The first page of the configuration editor is divided into two halves: the settings for the 
communication interfaces and general collection settings are displayed on the left, the channel 
settings are on the right (Figure 2.7).  
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Fig.2.7: Interface and Channel Settings Page 

2.1.3.1 Configuring interface parameters and general collection parameters 

In the "Interface and data collection parameters" table, the names of the customizable 
parameters are displayed in the first column, and the second column contains the values 
corresponding to these parameters.  To edit the value (as in the remaining tables), you can 
double-click on the cell, or select the cell with the left mouse button and start typing the value 
on the keyboard (the exception is the logical elements for which the flag field is displayed, 
which you can tick/untick with the left mouse button). 

In this table, you can set the following values: 

• The user name of the device.  In this setting field, the user can specify an arbitrary string 
that will be associated with this particular module.  In the current firmware, this value 
has no impact on the logic of the module. 

• IP address: the IP address assigned to the module when operating over Ethernet.  It 
represents 4 numbers from 0 to 255, separated by dots.  The module always uses an 
explicit static address.  Each module must have a unique address among all connected 
devices and computers on the network.  This value should be specified when connecting 
to a specific module. 

• Subnet Mask: determines which part of the IP address refers to the network address, 
and which one to the address of the module within the network.  For addresses in the 
192.168.x.x range, the subnet mask is 255.255.255.0, which means that the first 3 
numbers in the address correspond to the network address, and the last to the device 
address inside the network. 

• Gateway: the IP address of the gateway.  It is used when working on Ethernet, if the 
computer and the module are in different logical networks.  If the connection to the 
module comes from an address that does not belong to the same network as the 
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module address, the module sends a response to the address specified by this setting.  
In the local network it has no meaning. 

• RS485: Enabled: sets whether the RS485 interface is enabled.  If not ticked, the module 
does not use the RS485 interface at all.  The Ethernet module works always, regardless 
of any settings. 

• RS485: Modbus address: determines the Modbus address of the device.  It is used when 
connecting multiple devices to the same RS485 interface to indicate which device is 
being requested. Each slave device connected to one RS485 interface must have its own 
unique address.  It can take values from 1 to 255.  This address is indicated when 
connecting to the device via the Modbus bus. 

• RS485: Baud rate: determines the baud rate of the RS485 interface. 

• RS485: parity: determines how the additional 9th bit is used when transmitting a byte of 
data over RS485.  If "Disabled" is set, only 8 data bits are transmitted, otherwise the 
parity/oddity marker of the first eight bits is transmitted in the ninth bit to check the 
integrity of the data. 

• Modbus: the maximum value of the scale: for data that is transmitted via Modbus as the 
percentage of the user scale (type U16S: chapter 3.1.1), this setting determines a code 
that corresponds to a value of 100%.  The maximum code is 65535. 

• Sampling Time (ms): determines the duration of all the saved samples (both for events 
and for a periodic timer) in milliseconds. It can be from 1000 to 5000 ms. 

• Interval of saving samples (in seconds): time of periodic saving of samples by timer.  
Samples will be stored for each allowed channel once per given interval, regardless of 
whether there are events. 

2.1.3.2 Configuring the collection channels 

In the "Channels" table, you can configure from which channels data will be collected, as 
well as parameters shared by the entire channel. 

Each row in the table presents a channel, and each column refers to a parameter.  The 
following columns are presented: 

• On: determines whether the collection from this channel is allowed (whether the 
module will poll this channel during the channel scan cycle). 

• Channel: displays the channel number to which this line refers (modification not 
available). 

• Transformation ratio: the coefficient determining the correspondence of the electrical 
value and physical value.  It is set in mV/g.  Must match the sensor connected to this 
channel. 
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2.1.4 Adjustment of measurement parameters 

Each channel has  a set of measurements, i.e. the resulting values, which are calculated 
from the data from the measuring channel.  In the current version, the VIB-8 module can 
calculate two types of measurements: 

• RMS of vibration acceleration 

• RMS of vibration velocity 

The Configurator always creates two corresponding measurements for each allowed 
channel (Section 2.1.3.2).  The measurement settings are divided into two tables, each of which 
is located on its page:  "General parameters" and "Settings".  In each table, each measurement 
has its own row, and each parameter has a column.  The number of rows varies depending on 
the number of allowed channels.  

 

Fig. 2.8:  The page for setting general measurement parameters 

The following parameters are displayed in the table of general measurement settings 
(Figure 2.8): 

• Channel: this column displays the channel number to which the measurement 
corresponds. 

• Measurement: this column displays the name of the measurement (vibration 
acceleration or vibration velocity) to which the line corresponds. 

• Units of measurement: this column displays the measurement units of the current 
value.  All values associated with this measurement, unless specified otherwise, are 
presented in these units. 

• Minimum and Maximum: these parameters specify the limits of the user scale.  The 
resulting value is limited to these limits, i.e. if the actual measurement goes beyond 
these limits, it will be replaced by the value of the specified limit.  All the values 
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represented as a percentage of the scale are calculated with respect to the scale 
specified by these two parameters. 

• Failure Value: specifies the value, with which the calculated measurement value will be 
substituted, in the event that a channel fault is detected. 

• Deflection threshold: sets the threshold for changing the value of the measurement 
magnitude in percent of the scale, as described in Section 1.6. 

• HPF and LPF: these parameters specify the cutoff frequency of the used high and low 
pass filters, respectively.  The HPF determines the lower monitored frequency, and the 
LPF - the upper one.  Outside these frequencies, the AFC begins to gradually attenuate. 
In addition to the value, each setting has a flag.  If the flag is unchecked, then this filter is 
not used at all.  Limit values depend on the type of measurement (2 - 3000 Hz for 
vibration acceleration and 2 - 1000 Hz for vibration velocity).  

 

Fig. 2.9:  Setpoint page for measurements 

In the "Setpoints" table (Figure 2.9), thresholds and conditions are set for the determination 
of alarm characteristics, as described in Chapter 1.5: 

• Channel and Measurement: these display the channel number and type of 
measurement to which this line of the table refers. 

• Warning: Condition: Condition for checking the alarm of the "Warning" level. 

• Warning: Bottom and Warning:  Top: Bottom and top threshold, respectively, for alarms 
of the "Warning" level.  The choice of the condition determines whether or not the 
settings in these fields can be adjusted. 

• Stop:  Condition: Condition for checking the alarm of the "Stop" level. 

• Stop:  Bottom and Stop:  Top: Bottom and top threshold, respectively, for alarms of the 
"Stop" level.  The choice of the condition determines whether or not the settings in 
these fields can be adjusted. 
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2.1.5 Configuring the events 

On the "Events" page (Figure 2.10), you can configure the event parameters and the logic of 
their operation, which are described in Chapter 1.7.  

 

Fig. 2.10:  Event settings page 

The main part of the page is occupied by the field, in which the logic of operation of the 
event being edited at the moment is set.  The upper right corner shows the current event 
selection menu for editing, adding and deleting events. 

Initially, there are no configured events in the configuration. To add an event, you need to 
press the button with a "+" sign in green in the upper right corner of the editor page. After that, 
the event will be displayed in the field of the current event selection to the left of the add 
button and, in the control scheme configuration field, one element will appear corresponding 
to the event itself (Figure 2.11). 

 

Fig. 2.11:  Creating a new event 
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You can add up to 32 events in this way.  In the "Event" field, select which event is currently 
displayed in the field of the scheme editor (Figure 2.12).  If you press the red button with a 
cross to the right of the Add Event button, the current edited event will be completely deleted 
(with the subsequent event numbers decreasing by 1). 

The settings for the event itself are edited directly in the element on the diagram 
corresponding to the event.  Here, you can configure the allowance of the event, specify a 
custom name, and select which channels will be saved from this 

 

Fig. 2.12:  Selecting an adjustable event 

event. For the latter, you should click the left mouse button on the field to the right of the 
"Samples from" label, which will open the channel assignment dialog (Figure 2.13).  

 

Fig. 2.13:  Assigning channels for saving samples by event 

It displays all the allowed channels.  It is necessary to check the necessary and click "OK", 
after which the list of channels will be listed in the element of the event on the scheme (Figure 
2.14). 

 

Fig. 2.14:  Event with a configured name and channels for saving samples 
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The logic for triggering an event is specified in the form of a block diagram, where the inputs 
of one elements are connected to the outputs of the elements.  That is. the creation moves 
from right to left.  To connect a new element, drag the cursor to the unconnected input 
(highlighted in red) and then click with the left mouse button.  As a result, an element selection 
dialog will appear (Figure 2.15) from the standard set of elements described in Chapter 1.7. 

After selecting an element, it will be added to the scheme and the output will connected to 
the corresponding input. Figure 2.16 shows how the scheme looks out if you connect the "OR" 
element to the input of the event. 

If you press the left button on the already connected input, the new element will be 
inserted between the output of the previously connected element (it will be connected to the 
first  

 

Fig. 2.15:  Element selection dialog for connecting to the input  

 

Fig. 2.16:  An event with a connected one logic element at the input 

the input of the new one) and the input to which the element was added.  That is, if, in the 
previous scheme, you left-click on the input of the event of the element and select the "AND" 
element, then the scheme shown in Figure 2.17 will be obtained.  
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Fig. 2.17:  Event with inserted second logical element 

If you right-click on the input, a menu with a full list of available actions will be displayed 
(Figure 2.18):∙  

• "Connect ..." - add a new element to the unconnected input (similar to pressing the left 
mouse button on the unconnected input). 

•  "Insert element..." - insert a new element between the connected input and the output of 
the previously connected element (similar to pressing the left mouse button on the 
connected input). 

•  "Delete all connected elements" - all items connected to this input 

 

Fig. 2.18:  Context menu for connecting / removing logical elements 

elements will be removed from the scheme. That is, when this action is selected in Figure 
2.18, the "AND" and "OR" elements will be deleted. 

•  "Delete one connected element" - only the element whose output is directly connected to 
the selected input will be deleted, and the elements connected to the first input of the 
remote element will be connected to the input to which the output of the deleted 
element was connected (i.e., if In this case, the "AND" element will be deleted in Figure 
2.18, and "OR" is connected to the input of the event element). If the removed element 
had more than one input and additional elements were connected to both, the elements 
connected to the second input will be removed from the scheme. 

When deleting elements, an appropriate confirmation of the action will be requested 
(Figure 2.19).  

 

Fig. 2.19:  Warning when deleting a logical element 

When the element of the input condition is added, a dialog for selecting the measurement 
appears, the condition for which will be used as the output value (Figure 2.20). In the "Channel" 
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table, you must select the channel to which the measurement belongs (all the allowed channels 
are displayed), and in the "Measurement" table select the type of measurement and click "OK".  
The selected measurement is displayed in the element in the "Measurement" field as <channel 
number> / <measurement name>. When you click on this field with the left mouse button, the 
measurement selection dialog again opens to change it. 

Also, in the added "Input Condition" item, you can choose which of the characteristics 
associated with the selected measurement will be used, as shown in Figure 2.21. 

In the final logical scheme, all inputs must be connected.  An example of a completed logic 
scheme is shown in Figure 2.22.  In this scheme, the event is active if the "Stop" level alarm has 
been triggered in either of two measurements (vibration acceleration or vibration velocity ), the 
channel is normal, and there is no alarm on the fourth  

 

Fig. 2.20:  Selection of the measurement for the input condition  

 

Fig. 2.21:  Selection of the input condition 

channel by vibration acceleration.  If there was no association by "AND" with the negation of 
the fault, then, in case of fault, the entire upper branch would not be used in the condition and 
the condition would work if there was no alarm on the fourth channel.  
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Fig. 2.22:  Example of a complete configuration of the logical condition for an event 

2.1.6 Updating the firmware of the module 

Configurator also allows you to update the firmware.  The update can be performed both 
via Ethernet and RS485.  To update, you need two files - the actual firmware file (the .bin 
extension) and the firmware signature file.  The signature file corresponding to the new 
firmware should be along with the firmware file and have the same name with the extension 
.sig. 

For updating via Ethernet, the TFTP protocol is used and its operation should not be blocked 
by the Firewall (it can be disabled for the time of update or you can configure the rules for TFTP 
permission). 

To update, select the menu item "Additional actions" → "Update firmware ...", then select 
the firmware file in the opened dialog.  The module will be put into bootloader mode and a new 
firmware will be transferred to it, which will be checked by the module and written into its 
nonvolatile memory.  The progress of the update is shown in an individual window (Figure 
2.23).  

 

Fig. 2.23:  The progress bar for updating the firmware 

If for some reason the firmware fails, the module waits 30 seconds for the boot loader 
mode, after which, if it has not received a valid firmware, it will return to the operating mode 
with the previous firmware and can be connected to it again in a regular manner.  In the loader 
mode, the "POWER" indicator flashes rapidly in green while in the "POWER" operating mode it 
is constantly on. 
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2.2 VIB8View demo program 

VIB8 View program is designed to display all measurement results of the VIB-8 module.  The 
module must be pre-configured with the VIB8 Configurator. 

The main program window is shown in Figure 2.24.  

 

Fig. 2.24:  The interface of the VIB8View program 

Similar to the Configurator, in the top part, there is the menu of the program with basic 
actions, as well as a toolbar that provides quick access to the main menu items, and also shows 
the status of the connection to the module. 

To start displaying the data, you need to communicate with the module via one of the 
supported interfaces, in the same way as described in Chapter 2.1.2 in the description of the 
Configurator.  After that, the program will update the interface in accordance with the current 
settings of the module and will start displaying the data, as shown in Figure 2.25. 

After connection, VIB8 View immediately reads the latest samples from the module for each 
channel, the status of the channels with measurements and the state of the events.  Further, 
the program monitors the data update in the module and, when detected, reads the 
corresponding data from the module and updates the displayed values in the program 
interface. 

Because the module polls the channels in sequence and the data on different channels are 
time-separated, then when the status of the channels and samples is displayed, the time that 
the corresponding data was read is also displayed (the time of the data acquisition by the 
module itself is not known, since the module does not have a clock).  This time allows you to 
orient yourself on the time that the data was received and which channels are being polled 
now.  Thus, if you initially read the current values after connection, the time of all parameters 
will approximately correspond to the time of the connection to the module itself.  When the 
connection is established for a sufficiently long time and the module has already polled all 
channels after the connection was established, the read time approximates the time it takes for 
the data to be received by the module (with a slight delay for the program response time).  
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Fig. 2.25:  Displaying sample data and module status 

The VIB8 View program automatically monitors the configuration of the module and 
updates the interface accordingly.  That is, it is possible to simultaneously connect to the 
module from both VIB8 View and from the Configurator and change the module configuration 
without reconnecting to VIB8 View (except for changes to the interface parameters that require 
the module to be reloaded).  The main screen of the program is divided into four areas: 

• In the upper left part, two graphs are shown with the time and frequency representation 
of the last sample for each allowed channel. The data are displayed in electrical units 
(Volts) without being converted into physical units. See the color matching of the 
channels, as well as change the allowance/prohibition of displaying the part of the 
channels on the graph, in the table below the graphs, as will be described later. When 
you double-click on a graph, you can manually set the scale (display boundaries). 

• In the lower left part, a table with the parameters corresponding to the samples shown 
in the graphs above is displayed.  These parameters are calculated by the program 
according to the sampling data, and not by the module itself.  Each row of the table 
corresponds to the permitted channel, and the column refers to the parameter.  Until 
the connection to the module is established, lines are displayed referring to all eight 
channels.  When the connection is established, only the lines corresponding to the 
channels allowed in the module configuration are visible.  The following parameters are 
displayed in the table: 

– Channel: shows the channel number to which this line matches.  The color of the 
text of the inscription corresponds to the color of the lines The flag in this field 
allows you to enable or disable the display of data on this channel on the graph. 

– Time: shows the time when the program read the last sample for this channel. 

– Events: shows the number of the event on which this sample was saved in the 
module.  If there was no event, and the sample was saved by the periodic timer, 
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then the field is displayed empty.  If several events related to this sample were 
triggered, all numbers will be listed separated by commas. 

– DC: the value of the constant component of the signal in Volts 

– AC (RMS): RMS value of the variable signal component in Volts. 

– The frequency of the peak: the frequency of the harmonic in the spectrum with the 
largest amplitude 

– Amp. of the peak: amplitude of the maximum harmonic in the spectrum 

– SNR, THD, SINAD, SFDR, ENOB: additional parameters calculated from the spectrum 
of the sample, the value of which corresponds to the article Analog Devices 
"Understand SINAD, ENOB, SNR, THD, THD + N, and SFDR". 

• The table with the data for all permitted measurements is displayed in the upper right 
corner.  These values (in contrast to the parameters calculated from the sample) are 
obtained from the module itself and are represented in physical quantities.  The number 
of rows in the table corresponds to the number of allowed measurements in the module 
configuration.  The columns correspond to the following parameters: 

– No.: this column indicates the number of the measurement to which the given row 
of the table corresponds, in the form <channel number> / <measurement number 
within the channel>.  When you hover over this field, a tooltip with the 
measurement name appears. 

– Time - Indicates the :time when the program read the latest data on the channel to 
which the measurement corresponds. 

– F: The indicator shows the sign of a malfunction.  Common to all dimensions of the 
channel.  If it is green, the channel is OK, if a fault is detected, in red.  The type of 
malfunction is shown in the tooltip when you hover the mouse over the fault 
indicator blinking red (Figure 2.26). 

 

Fig. 2.26:  Displaying information about a channel failure detection 

http://www.analog.com/media/en/training-seminars/tutorials/MT-003.pdf
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– A, D: Alarm signs of the "Warning" and "Stop" levels, respectively.  Green color of 
the indicator corresponds to the absence of alarm, red color indicates alarm, if the 
indicator is not lit, then the sign corresponds to the third state (undefined) 

– Baseline: the base value of the measurement as a percentage of the scale from 
which the deviation is calculated, as described below.  If the first valid value has not 
yet been received, then an empty field is displayed. 

– Delta: deviation of the current value from the base value as a percentage of the 
scale.  The deviation is equal to the difference between the FS% and Baseline 
column values.  This deviation is compared with the change threshold, as described 
in Section 1.6.  If the base value is not valid, an empty field is displayed. 

– FS%: current measurement value as a percentage of the scale. 

– Value: the current value of the measurement in physical units. 

• The table with the current state of events is displayed in the lower right corner.  Each 
customized event has its own line.  The columns show the following information: 

– No.: the number of the configured event 

– S - indicator of the status of the event.  If it is green, the event is not active (the 
condition is not met), if the event is active, then it is lit in red (Figure 2.27).  

 

Fig. 2.27:  Displays the status of the event upon activation 

– Name: the user name of the event specified during the configuration. 
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Chapter 3 

Description of the module exchange protocol  

Exchange with the module is carried out via the Modbus protocol.  Supports work on both 
Modbus TCP (via Ethernet) and Modbus RTU (via RS485).  Modbus TCP uses the standard TCP 
port - 502.  The module can work via both interfaces simultaneously.  The module supports 
several simultaneous connections from clients via Modbus TCP.  In this case, there must always 
be one client (master) on the RS485, and there can be several devices if each has its own 
address on the Modbus bus. 

Common fixed address space is used for both interfaces, which is described in the next 
section.  The following sections describe separately the sequence of work with these registers 
for performing certain operations. 

3.1 Address space of Modbus registers 

3.1.1 Types and designations used 

The following data types are used to describe registers: 

• U16 is a 16-bit unsigned integer value that occupies one register. 

• U16S is a 16-bit unsigned value that is scaled by the code specified in the settings.  Used to 
transfer the value as a percentage of the scale.  For all values of this type, a general setting 
is defined that defines a code that corresponds to a value of 100%. 

• U32 is a 32-bit unsigned integer value that occupies two registers.  At this address, the 
lower 16 bits are stored, at the address + 1, the highest 16 bits. 

• float is a 32-bit floating-point value.  It occupies two registers (with the specified address 
and the next address).  At the specified address, the lower 16 bits are stored, at the address 
+ 1, the higher ones 

• STRN is a string of ASCII characters, the maximum length of N bytes that occupies N/2 
registers in a row, starting at the specified address.  The end of the string is denoted by a 
zero-numbered character.  The least signficant byte of the first register contains the first 
character, the high byte contains the second character, the lowest byte of the second 
register contains the third character, and so on. 
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• IPAddr — IPv4 address. It occupies two registers.  It is stored as 4 bytes, each of which 
contains the value of one part of the address divided by a period.  The first number of the 
address is stored in the low byte of the first register, the second number is stored in the 
high byte of the first register, the third number is stored in the low byte of the second 
register, and the fourth number is stored in the high byte of the second register. 

• TYPENAME : an underscore is used to denote a composite type, i.e. set of registers, each of 
which is described in a separate table with the address in regard of the beginning of the 
set.  Used when a block of the same structure can be present in different places in the 
address space, to avoid repeating the description. 

For addresses specified by the formula, the following notations are used: 

• I: the number of the input channel of the module (0-7) 

• S: the sample count number relative to a given count (0-61) 

• M - the measurement number (0-7) 

• E - the number of the event setting (0-31) 

• L - the number of the logic element of the event logic (0-31) 

The "Attr" column indicates which operations are possible with this register (R - reading, W - 
record). 

3.1.2 Modbus address space registers 

Address Name Type Attr Description 
1 DEVNAME STR32 R Device name:  VIB8. 
17 SERIAL STR32 R Serial number of the device. 
33 FWVER STR32 R Line with the firmware version. 
49 BRD_REV STR16 R Row with the revision number of the 

board. 

97 DEVMODE U16 R 

The module operation modes: 
∙ 1 - loader mode 
∙ 2 - operating mode 
∙ 3 - test mode 

98 LAST_WR_ERR U16 R 
The error code for the last write 
operation. 

     

1024 + I ST_CH_UP_ID U16 R 

ID of the last update of the status 
registers of the corresponding 
channel.  Increases by 1 every time 
you update. 
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1032 + I ST_WF_RDY_CNT U16 R 
The number of saved samples for this 
channel. 

1040 + I ST_WF_LAST_ID U16 R 
ID of the last saved sample by the 
specified channel. 

1048 ST_SET_UP_ID U16 R 

The number of the update of the 
settings.  Each time the module 
settings are updated without 
rebooting, this value is incremented 
by 1. 

1049 SVC_ADC_USUP U16 R 

The value of the measured voltage on 
the service ADC of the power supply 
control. One bit corresponds to 10 
mV. 

1050 ST_EVENTS U32 R 

The state of the configured events.  
Each bit corresponds to each event.  If 
the bit is set, then the event is active 
(the condition is fulfilled). 

     

1280 + 88*I CH_STATE CHST R 

A set of 88 registers describing the 
current state of the corresponding 
channel.  The composition of the 
registers is described in the table 
below. 

36876 WF_RD_CH U16 RW 
The channel number for which the 
sample is being read. 

36877 WF_RD_ID U16 RW The sample ID to be read. 

36878 WF_RD_OFFS U32 RW 
The number of the first read sample 
count. 

36880 + 2*S WF_RD_DATA U32 R 

A 32-bit count code with the sample 
number (S + WF_RD_OFFS) of the 
sample with WF_RD_ID of the 
WF_RD_CH channel.  S can be from 0 
to 61.  To convert the code to volts 
and physical units, the coefficients 
from WF_INFO_K_E and 
WF_INFO_K_P are used. 

     

37120 WF_INFO_CH U16 R 
The channel number for which the 
sample is read (value written in 
WF_RD_CH). 

37121 WF_INFO_ID U16 R 
The sample ID that is read (the value 
written in WF_RD_ID). 
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37122 WF_INFO_SIZE U32 R 
The total number of counts in the read 
sample. 

37124 WF_INFO_FREQ float R Sampling rate (Hz) 

37126 WF_INFO_K_E float R 

The conversion factor to convert from 
the count code to the electrical value 
(V) for the sample to be read: 
V =SAMPLE*K_E 

37128 WF_INFO_K_P float R 
The conversion factor from the 
electrical unit to the physical unit (in 
m/s2):  A=V *K_P 

37130 WF_INFO_EVENTS U32 R 

An event mask indicating events, for 
which the sample was saved (if 0, 
then the sample is stored by the 
periodic timer).  The set bit means 
that the event is active when the 
sample is saved, and for this bit it has 
been configured to store the sample 
from that channel. 

37132-37151 WF_INFO_RESVD U16[20] R 
Reserve fields with information about 
the sample (read by zeros). 

37152 WF_INFO_CHST CHST R 
The state of the channel to which the 
sample refers, at the time the sample 
was saved. 

     

45056 CUR_SETTINGS SET R 

Current settings of the module that 
the module uses for processing at the 
moment (they do not change 
directly). 

53248 MUT_SETTINGS SET RW 
Changeable module settings.  Used to 
transfer settings for their subsequent 
recording and updating. 

61440 SETTINGS_CMD U32 W 

Writing a special 32-bit word to this 
register results in implementation of 
the command associated with the 
settings. 

61455 
SETTINGS_ 
UP_REBOOT_REQ 

U16 R 
If the read value is not 0, then the 
module must be rebooted to take 
effect of the recorded settings. 

65280 REBOOT_CMD U16[4] W 
Recording of 4 registers with special 
values leads to a reboot of the 
module. 
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3.1.3 CHST channel state registers (88 registers) 

Address Name Type Description 

0 CH_STATUS U16 

Channel status. Determines whether there 
is data on the channel and whether they 
are valid. Possible values: 

∙ 0xFFFF: no data on the channel (the 
initial value at startup or after 
updating the settings, insofar no cycle 
is performed on the channel) 

∙ 0 - the data is valid, the channel in 
good condition 

∙ 1 - short circuit of the sensor 
connection lines 

∙ 2 — an open circuit in the sensor 
connection lines 

1-7 CH_RESVD U16[7] Reserve fields (read as 0). 

8 + 10 * M MEAS_TYPE U16 

Type of measurement with the number M 
(duplicates the value from the module 
measurement settings). 

∙ 0 — measurement not used 
∙ 1 — vibration acceleration 
∙ 2 — vibration velocity 
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9 + 10 * М MEAS_ST_FLAGS U16 

Flags of the measurement state. 
The flag with three states (tribool) is coded 
with 2 bits (00 - false, 01 - true, 10 - Z).  
Thus, the least significant bit of the flag can 
also be used as a sign of flag activity, and 
the highest bit as a sign of reality value. 
Field bit values: 

∙ 0 - 1 — fault sign 
(tribool) 

∙ 2 - 3 — warning sign 
(tribool) 

∙ 4 - 5 — stop sign (tribool) 
∙ 6 - 7 — reserve (read as 00) 
∙ 8 — sign of the validity of the value  

MEAS_BASELINE 
∙ 9 — a sign that the deviation of the 

value from MEAS_BASELINE exceeds 
the specified  threshold for changing 
the value 

∙ 10 - 15 — reserve (read as 000000) 

10 + 10 * M MEAS_VALUE float Value of measurement in physical units. 

12 + 10 * M MEAS_FS_PERC U16S 
The value of the measurement as a 
percentage of the specified user scale. 

13 + 10 * M BASELINE_PERC U16S 

The baseline value of the measurement 
(with which the current value is compared 
to determine the excess of the deviation 
threshold).  Set as a percentage of the user 
scale.  Valid only if the corresponding flag is 
set in MEAS_ST_FLAGS. 

14-17 + 10 * 
M 

MEAS_RESVD U16[4] Reserve fields (read as 0). 

3.1.4 Registers with SET settings (7456 registers) 

Address Name Type Description 

0 CUSTOM_NAME STR64 

A string with a user-defined device 
name (UTF8).  Information setting 
that does not affect the operation of 
the module. 

32 IP_ADDR IPAddr IPv4 a device address 
34 IP_MASK IPAddr Subnet mask. 
36 IP_GATE IPAddr IPv4 a gateway address. 
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38-95 IP_RESVD 
 Reserved for subsequent Ethernet 

settings. 

96 RS_ENABLED U16 
Whether work is allowed for RS485 
(0 - no, 1 - allowed). 

97 RS_DEVADDR U16 
The address of the device on the 
Modbus bus for RS485 operation 
(from 1 to 255). 

98 RS_BAUDRATE U32 
Data transmission speed by 
RS485 in baud 

100 RS_PARITY U16 

Application of a parity bit for 
RS485 communication: 

∙ 0 — not applied 
∙ 1 — parity 
∙ 2 — non-parity 

101-111 RS_RESVD 
 Reserved for extending RS485 

settings. 

112 MB_SCALED_VAL U16 
The code value that corresponds to 
100% for the data type 
U16S. 

113-127 MB_RESVD 
 Reserved for extending Modbus 

protocol settings. 

128 WF_ACQ_TIME U16 
Time of sample saving in ms (from 
1000 to 5000). 

129 CH_EN_MASK U16 

Mask of allowed channels.  If the bit 
from 0 to 7 is set to 1, then the 
collection from the corresponding 
channel is allowed and it 
participates in the channel polling 
cycle. 

130 WF_PERIODIC_S U32 
Time of periodic saving of samples 
in seconds (from 10 and more). 

132-159 ACQ_RESVD 
 Reserved to extend the general 

settings for data collection. 

    

160 + 384 * I CH_SENSOR_K float 
Transducer conversion factor in 
mV/g. 

162-223 + 384 * I CH_RESVD 
 Reserved for general channel 

settings. 

224 + 384*I + 40*M MEAS_TYPE U16 
Type of measurement.  Codes are 
described in the description of the 
register 
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CHST.MEAS_TYPE 

225 + 
40*M 

384*I + 
MEAS_RESVD1 U16 Reserved field. 

226 + 
40*M 

384*I + 
MEAS_SP_ALERT SP 

Setpoints for the "Warning" level 
alarm. 

232 + 
40*M 

384*I + 
MEAS_SP_DANGER SP 

Setpoints for the "Stop" level alarm. 

238 + 384*I + 40*M MEAS_MIN_VAL float 
The minimum value of 
measurement in physical units (the 
lower limit of the scale). 

240 + 384*I + 40*M MEAS_MAX_VAL float 
The maximum value of the 
measurement in physical units (the 
upper limit of the scale). 

242 + 384*I + 40*M MEAS_CLAMP_VAL float 

Value in the event of a failure in 
physical units.  If the measurement 
is not valid, then this value is read 
as the current measurement value. 

244 + 384*I + 40*M 
MEAS_CHANGE_ 
THRESHOLD 

float 

The threshold for the deviation of 
the value from the baseline value in 
% of the scale.  If the deviation is 
above the threshold, the 
corresponding condition is activated 
and the baseline value is updated. 

246 + 
40*M 

384*I + 
MEAS_IIR_HP IIR 

High pass filter settings. 

250 + 
40*M 

384*I + 
MEAS_IIR_LP IIR 

Low pass filter settings. 

254-263+ 384*I 
40*M 

+ 
MEAS_RESVD2 

 Reserved to extend the 
measurement settings.  

     

3232 + 144 * E  EVENT_NAME STR32 Custom event name with number E 
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3264 + 144 * E  EVENT_FLAGS U16 

Bit mask with flags.  In order for the 
event to be processed, permissions 
and validity must be established.  
Bits: 

∙ 0 — whether the event is valid 
(if 0, then the event settings 
do not make sense) 

∙ 1 — whether the calculation of 
the event condition is allowed 
(if 0, the calculation of logic is 
not performed and the event 
is always non-active) 

∙ 15 - 2 — reserve 

3265 + 144 * E 

 

EVENT_WF_CHS U16 

Bitmask indicating which channels 
need to store samples when an 
event occurs. 

3266-3278 + 144 *E EVENT_RESVD  Reserved to extend event settings. 

3279 + 144 * E EVENT_RUNG_CNT U16 

Indicates the number of elements in 
the event logic.  Should be in the 
range from 1 to 32.  The elements 
are located in the reverse Polish 
sequence. 

3280 + 144*E + 3*L EVENT_RUNG_COND U16 

The least significant byte indicates 
the condition of the element L of 
the logic of event E: 

∙ 0 — no operation (value of Z) 
∙ 1 — sign of measurement 

invalidity (channel failure) 
∙ 2 — warning sign for 

measurement 
∙ 3 — stop sign for measurement 
∙ 4 — sign of exceeding the 

deviation from the baseline 
value for measurement 

∙ 5 — logical "AND" 
∙ 6 — logical "OR" 
∙ 7 — logical "NOT" Highest byte 

- reserve. 

3281 + 144*E + 3*L EVENT_RUNG_MEAS U16 

Indicates the measurements for 
conditions 1-4.  The lowest byte is 
the channel number, the highest 
byte is the measurement number. 
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3282 + 144*E + 3*L EVENT_RUNG_RESVD U16 
A reserved field for extending the 
configuration of the logical 
element. 

3.1.5 Registers of setting the setpoints (6 registers) 

Address Name Type Description 

0 SP_COND U16 

Condition type for checking the setpoint: 
∙ 0 — setpoint disabled 
∙ 1 — triggers if the value is higher than 

SP_THRESHOLD_HI 
∙ 2 — triggers if the value is lower than 

SP_THRESHOLD_LO 
∙ 3 —  triggers if the value is out of 

range  SP_THRESHOLD_HI or below 
SP_THRESHOLD_LO) 

∙ 4 — triggers if the value in the range 
(below SP_THRESHOLD_HI and above 
SP_THRESHOLD_LO) 

1 SP_RESVD U16 Reserved. 

2 SP_THRESHOLD_LO float Lower setpoint threshold in physical units 

4 SP_THRESHOLD_HI float 
The upper setpoint threshold in physical 
units 

3.1.6 IIR filter setting registers (4 registers) 

Address Name Type Description 

0 IIR_EN U16 
Sign of the use of this filter (0 - not used, 1 - 
used). 

1 IIR_FC U16 Cutoff frequency in tenths of Hz. 
2-3 IIR_RESVD  Reserved. 

3.2 Monitoring of data updates and changes in the status of the 
module 

The register block, starting at address 1024, is intended to track changes in the module.  
These registers are specially assembled into one block, so that only one read operation is 
always sufficient to check the availability of new data.  It also includes the current state of the 
customizable events.  If this information changes, you can use it to determine what data has 
been updated and which registers you need to read to obtain new data: 
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• Changing the counter in one of the registers ST_CH_UP_ID indicates the update of the 
status of the corresponding channel and, by this, you can read the block of CH_STATE 
registers for the corresponding channel to update the current data. 

• To track the appearance of the currently saved samples in the module, the set of 
registers ST_WF_RDY_CNT and ST_WF_LAST_ID is used.  By the values of these registers, 
one can always tell which samples with which IDs are currently available for reading on 
the corresponding channel. 

• Changing the counter in the ST_SET_UP_ID register indicates a change in the module 
settings.  Accordingly, if the application uses information about the settings of the 
module, then you need to update the information by reading the block of registers 
CUR_SETTINGS. 

• The current status of events in the ST_EVENTS register is available directly in the status 
and does not require additional readings 

In this case, if desired, you can ignore the status registers, if you want to read only 
information about the state of the channels, but simply read the necessary registers from the 
CH_STATE block at a specified interval.  This will lead to unnecessary calls, but it will simplify the 
reading algorithm, which can be useful for using data from the module in the SCADA-system, 
where it is enough to set only the address of the desired register to read the value of the 
variable. 

3.3 Reading samples through Modbus registers 

Samples are stored separately for each channel.  Each sample has its own ID, i.e. a 16-bit 
counter corresponding to the number of the saved sample for a certain channel from the 
beginning of the module's operation or from the moment of updating the settings. 
The number of each subsequent sample is increased by 1 (going from 0xFFFF to 0).  The value of 
the sample ID is independent for each channel.  Thus, the sample is determined by its ID and 
channel number. 

Accordingly, by the registers ST_WF_RDY_CNT and ST_WF_LAST_ID , you can always tell 
which sample IDs are available in the module's memory.  The last saved sample has an ID from 
ST_WF_LAST_ID, the previous one (ST_WF_LAST_ID - 1), and so on till (ST_WF_LAST_ID - 
ST_WF_RDY_CNT + 1). 

To read sample counts and information about it, it is necessary to write the channel number 
and sample ID in the registers WF_RD_CH and WF_RD_ID, respectively (and when reading the 
counts, also the number of the first count in WF_RD_OFFS).  It depends on the values in these 
registers, the samples and information about which sample will be read from the registers 
WF_RD_DATA and the set of registers WF_INFO_ *. 

To read the information and sample data, it is recommended to use the Modbus function 
"Read / Write Multiple Registers (23)" if possible, in order to write in registers WF_RD_CH / 
WF_RD_ID / WF_RD_OFFS and read the information/sample counts in one operation.  This 
allows you to not only reduce the number of operations (because the write and read operations 
are executed per one call), but this also ensures that if different clients try to read samples 
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simultaneously, the other client will not break the process of reading the sample by changing 
the value of WF_RD_CH / WF_RD_ID / WF_RD_OFFS at the moment immediately after the 
current client writes these registers and before reading the actual data/information about the 
samples.  It is always recommended to write down all three values in each read-write operation 
to ensure correct operation of several clients.  If separate read and write operations are used, 
the values WF_RD_CH / WF_RD_ID / WF_RD_OFFS (or WF_INFO_CH / WF_INFO_ID  should also 
be read when reading) and verify that they correspond to the recorded values, repeating the 
attempt if the other client has changed the values. 

First of all, the information about the sample should be read, which can always be read in 
one read operation.  It is here where the actual sample size in the number of counts is 
contained, as well as the coefficients for the conversion of counts into electrical and physical 
units, and other information. 

It should be noted that the sample size and offset when reading samples are specified in 
counts (and not in registers), each of which occupies two registers. 

In one Modbus operation, 125 registers or 62 counts can be read (60 when also reading 
back the values of the registers WF_RD_CH / WF_RD_ID /.)  Accordingly, the entire sample must 
be read by 62 (60) counts, changing the values of WF_RD_OFFS.  If an attempt is made to read 
outside the sample (i.e., if WF_RD_OFFS + S> = WF_INFO_SIZE), the reading will fail with an 
error.  Also, reading can be completed with an error if the sample is deleted during the reading 
(if the oldest sample is read and the new one is stored on the same channel during the reading). 
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