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1 Introduction

1.1 What is L-VIS?

L_vi S LLOYTEC

LOYTEC Visualization

networks under control

L-VIS is a highly flexible and easy to configure device to display and control data in
BACnet and CEA-709 networks. The L-VIS configuration software can be run as a
standalone program as well as an LNS® plug-in and supports the use of both static and
dynamic network variables in a project to allow easy integration in any kind of CEA-709
network.

The key features of the L-VIS device family are:
e Simple, graphical programming via the supplied configuration software.
e  Support for alarming, scheduling and trending.
e Direct interface to one or more LINX automation servers via OPC XML-DA.
Available data points on the servers are easily imported for use in the LVIS

project from the corresponding LINX project files.

e  Support for Modbus/TCP in master or slave mode and in parallel to OPC and the
control network interface (BACnet or CEA709, depending on the model).

e Support for international projects by using UCS-2 encoding, a character set
defined by the Unicode standard (ISO-10646), which covers the entire basic
multilingual plane (BMP) and allows text in any language to be displayed.
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Display of data as numeric value, user-defined text or graphic elements,
horizontal and vertical bars, trend logs, or analog meters. A special element is
available to display date and time in form of digital or analog clocks.

Input of data via a numeric keypad, alphanumeric keyboard, direct drag of a bar,
selection from a dropdown list of texts or graphic elements, or touch and release
events (via action objects).

Mapping of values to colors, to allow an element to change any of its colors
depending on the current value of one or more data points.

Supports layers and transparency for all display elements. Layering is simply
defined by the order of objects in the tree view, which may be changed easily by
moving the objects around as required.

Support for numeric operations on data points, including a simple if/else
statement.

Possibility to change location and visibility of objects during device operation
based on data point values, allowing implementation of pop-up panels.

Template system for easy reuse of similar building blocks, with automatic
rerouting of data points to a different data set for each instance and limited
possibility for individual changes of position, color, or other properties at each
template instance.

Input voltage: 24V AC or DC

The LVIS-3E100 and LVIS-3E11x models (CEA-709) also provide:

Up to 1000 network variables and alias variables.
524 address table entries.

Up to 100 LonMark scheduler objects. Each scheduler object may control up to
64 data points in 107 daily schedules and manage up to 1000 entries in the
time/value table. Up to 256 value templates may be defined for each scheduler,
with a total data size of up to 1kB per value template.

An optional LonMark calendar object, defining exception days for the local
schedulers. The calendar object supports up to 100 date patterns with a total of up
to 1000 date entries.

Optional alarm server functionality provided by a SNVT alarm 2 output NV
contained in the node object of the device.

FT-10/LPT-10 or Ethernet-IP852 operation selectable via a jumper on the device
or via a setting in the device configuration. When in FT-10 mode, the device can
still be reached via its Ethernet port for fast project download.

A lamp actuator object, to control the backlight from the network. This object
was used to control the internal relay on the older LVIS-3ECTB devices.

A switch object to provide a standard switch and dimmer function, as available
on other CEA-709 devices. The switch input for this object is the INO connector.
Both INO and INT1 inputs are also available as system registers, for internal use.

A temperature sensor object which outputs the current value of the external
temperature sensor (optional).
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A real time keeper object, which outputs the current system time.

8 L-VIS functional blocks which can be used to place static or dynamic NVs
related to the data points used in the project.

Network scanning to find other device on the network and help in creating the
required network variables on L-VIS.

The LVIS-ME200 and LVIS-ME21x models (BACnet) also provide:

Up to 512 server objects, accepting COV subscriptions. Available object types
are analog, binary and multi-state, each as input, output, or value object.

BACnet/IP or MSTP connectivity (selectable via jumper or device configuration
setting) as well as integrated router, BBMD, and slave proxy functions when the
device is connected to both networks at the same time.

Network scanning to find other devices and their objects in the network and use
them on the L-VIS device without the need to manually enter device and object
instance numbers.

Supports COV subscription and polling of remote server objects with automatic
selection of the best method (COV if available). See also the PICS document for
details regarding the BACnet protocol implementation.

Support for Modbus/RTU in addition to Modbus/TCP. Master and slave mode
are supported. Modbus/RTU can not be used together with BACnet/MSTP, since
both protocols use the same physical interface.

The LVIS-3MEx models have the following extended features:

Support BACnet and CEA709 operation at the same time. All features listed
above for the CEA709 and the BACnet flavors of LVIS apply to all devices of
the LVIS-3ME series as well. LVIS-3ME devices maintain full binary backward
compatibility to all projects written for LVIS-3E11x/ME21x devices.

Provides an OPC UA Server in addition to the OPC XML-DA server.

Significantly improved CPU, memory, and storage capacity to support larger and
more complex projects than their predecessors.

1.2 Available Models

All available LVIS models along with their basic characteristics are shown in Table 1:
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Model Network Type Display Colors Touch
LVIS-3E100 CEA-709 5.7 320x240 256 color VGA resistive
LVIS-3E112 * CEA-709 12 800x600 65k color ARGB resistive
LVIS-3E115 * CEA-709 157 1024x786 65k color ARGB resistive
LVIS-ME200 BACnet 5.77 320x240 256 color VGA resistive
LVIS-ME212 * BACnet 12”7 800x600 65k color ARGB resistive
LVIS-ME215 * BACnet 15” 1024x786 65k color ARGB resistive
LVIS3ME7-Gx Universal 7 800x480 256k color ARGB capacitive
LVIS-3ME12-Ax Universal 12 800x600 256k color ARGB resistive
LVIS-3ME15-Ax Universal 15” 1024x768 256k color ARGB resistive
LVIS-3ME15-Gx Universal 157 1024x768 256k color ARGB capacitive

Table 1: Available L-Vis devices

* These models are still supported and will receive software updates, but can no longer be
ordered. The direct replacement for the 12” models (CEA-709 and BAChnet) is the LVIS-
3MEI12-Al, replacement for the 15” models is either the LVIS-3ME15-A1 (mechanically
and optically identical), or one of the models with glass front (LVIS-3ME15-Gx).

This manual also applies to the L-WEB product family, since this configuration software is
also used to design the user interface for L-WEB OPC clients, like LWEB-800, LWEB-

802, LWEB-803, and the graphical views of LWEB-900.
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2 What’s New in L-Vis

2.1 New in L-Vis 5.1.0

This section describes major changes and new features in L-Vis 5.1.0

2.1.1 Support for new models

This is the first version supporting the new LVIS-3ME model series. Note that since the
LVIS-3ME family is based on a different hardware platform, a different firmware image
must be used (Ivis 3me 5 1 0.dl). The new devices support CEA709 as well as BACnet
communication at the same time, so there are no separate models for CEA709 and BACnet.
The LVIS-3MEI12 and LVIS-3ME15 are 100% backwards compatible to projects created
for their predecessors LVIS-3E112/ME212 and LVIS-3E115/ME215 respectively.

2.1.2 Math objects as input data points

L-Vis math objects can now be used in all places where input data points can be used,
including cascaded math objects. This saves on internal registers for calculation results and
keeps the project simple, because the formula is located at the exact place where its result is
being used. It is no longer necessary to locate the math object, identify the register used for
the calculation result and searching for the place where this register is finally used as input.

2.1.3 New pre-installed fonts

The setup package contains a number of new true-type fonts for use in L-Vis and L-WEB
projects. Have a look at the new choices in fonts\loytec and fonts\truetype.

2.1.4 More operations supporting undo

The new configuration software now allows changes done to base paths of templates or
template instances as well as changes done to an entire batch of data points via the data
point reference manager to be undone. For example, a batch reassign of data points can now
be undone conveniently in case the reassign lead to undesired results.

2.1.5 L-WEB projects use true-type fonts for the preview

Since recent LWEB-802/803 client software is able to use embedded true type fonts in most
cases, the configuration software now also shows the project preview using true type fonts,
instead of the pre-rendered pixel fonts which LWEB-802 would use as a fallback in case
the embedded true type font can not be used. Note that some combinations of web browser
and font may still cause LWEB-802 to fall back to the pre-rendered pixel font.

2.1.6 Improved performance and memory usage

Especially with larger projects, the new configuration software provides a significant
performance improvement for many operations, as well as reduced memory consumption.
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2.1.7 Dual-Ethernet with Separate Networks

L-VIS models with two Ethernet interfaces can now be configured to work with separate
and isolated IP networks. For example, one Ethernet interface can be accessed over HTTPS
from a WAN connected to Ethernet 2 while the building network services are running
locally on the LAN connected to Ethernet 1. For configuration, the device provides separate
Ethernet tabs in the port configuration which allow selecting the offered services on each
interface.

2.1.8 WLAN Interface

In combination with the external LWLAN-800 interface, all models equipped with a USB
host interface provide new configuration tabs for wireless IP networks. Similar to the
second Ethernet interface, one can choose which protocols are available on the wireless
network. The wireless interface can be configured as a WLAN client, access point, or mesh
node. Using the latter, a wireless mesh network of LOYTEC devices can be built.

2.1.9 OPC UA Server

The new LVIS-3ME model series provide an OPC UA server. This server supports the
OPC UA binary protocol and exposes the same OPC tags as the OPC XML-DA server. In
addition, OPC UA offers superior security features as well as a more efficient data transfer.
For more information on the OPC UA server please refer to Section

2.1.10 Alarm Server Ack-All Data Point

Alarm servers now provide a special ackAll property data point. When writing TRUE on
that data point all currently active alarms on the alarm server are acknowledged.

2.1.11 Format Strings in E-Mails

Data point variables used in e-mail templates can now use format strings to specify their
numeric appearance in the e-mail text.

2.1.12 Output NVs with Integrated Feedback

Output network variables (NVs) are used to send updates to remote nodes. In order to poll
back the actual value of the remote variable, a feedback data point had to be created for the
output NV. Now changing the direction on the NV from output to value, an integrated
feedback function is activated without the need for an extra data point. This becomes
especially useful in data point templates.

2.2 New in L-Vis 5.0.0

This section describes major changes and new features in L-Vis 5.0.0.

2.2.1 Usability Improvements

The LCD preview and the object tree were optimized and extended for better usability. It is
now easier to work directly in the LCD preview and both views provide better support for
working with multiple selected objects.

See the new Sections 9.2 and 9.3 for a detailed description of the new features. There are
also changes regarding vector control drawing mode, like the new angle locking function.
Please review Section 10.5.11.1 for an update.

2.2.2 Modbus Support

All L-Vis devices are now supporting Modbus. Both Master and Slave mode is supported.
In addition to Modbus/TCP, which is supported on all devices and in parallel to all other
communication interfaces, BACnet devices can also be configured to support Modbus/RTU

Version 5.1 LOYTEC electronics GmbH



L-VIS User Manual 22 LOYTEC

223

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

instead of BACnet MS/TP on the RS485 interface. Please take a look at Chapter 12 about
Modbus on L-Vis devices, as well as Section 11.6.6 about special properties of Modbus
data points and Section 16.5 about new project settings regarding Modbus.

Improved Web-Ul

There are new configuration pages to manage the HTTPS server certificate (Section 8.2.24)
as well as to update the device firmware (Section 8.2.25). Display of the system log and
some of the statistics pages have been improved. On some devices, there are now two
options to restart the device. The Reboot Device command restarts the L-Vis application
program only, whereas the Cold Reboot command reboots the entire operating system.

Improved OPC Client

Performance and stability of the integrated OPC client, which is used to communicate with
LINX devices using OPC XML-DA, has been improved.

Improved OPC Server Management

Especially in combination with the LINX configuration software 5.0.0 or newer, handling
of OPC server references in LWEB projects was simplified to be completely automatic for
all common use cases. In cases where user intervention is needed, the dialogs presented to
the user are now easier to use and understand.

Nested Template Paths

It is now allowed to specify base paths for a template such that one base path is a sub
directory of another base path. The new algorithm will assign each data point reference to
the most specific base path. See the new section 10.15.5 for a detailed discussion.

Position Lock

Position locking was improved and can now be applied to individual controls, not only to
collections. When a control is locked, a small lock sign is added to the normal icon in the
tree view. The combined lock/unlock command was changed into separate lock and unlock
commands, to make it clear what happens for example when the command is applied to a
multiselection. Please review Section 9.5.7 for updated information.

Absolute Paths for Show Page

When using an object path instead of a direct link for a show page action, the path can now
start with a forward slash, making it relative to the root menu instead of relative to the page
on which the action is located. Please review Section 10.9.2 for updated information on
page links in show page actions.

Improved Boot Update Handling

The data point update flag System Startup is now independent of the flag Poll on Startup
which may be available for certain network technologies such as CEA709. In previous
versions, setting the System Startup update flag also enabled the Poll on Startup function of
the referenced data source. Please see Section 10.6.2 for details on data point updates
during system start.

2.2.10 Improved Usage Report

The data point usage report window, which can be accessed via the context menu of a used
data point, was improved to show not only usage by other data points, like a connection to a
trend or schedule, but also references from objects in the L-Vis project. The button to
navigate to one of the referencing objects can be used to move the selection in the object
tree and the LCD preview to the corresponding object in the L-Vis project. See Section
11.6.4 for details.
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2.2.11 Improved Project Builder

The automatic project builder was improved with new options. Please review Section
17.3.1 for a description of the new options and see Section 17.3.4 about the new possibility
to use the project builder to create custom pages for a set of similar devices.
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3 Getting Started

3.1 Installing the L-VIS Configuration Application

To install the L-VIS Configuration software, execute the setup program and follow the
instruction of the installation wizard. The setup program adds an entry for the L-VIS
Configuration software to the start menu. For the use with LNS® based network
management tools, it registers the configuration software as LNS® plug-in. Before the
LNS" plug-in can be used in a network management tool it has to be registered in the LNS®
project. Please refer to the documentation of your network management tool how to
register an LNS® plug-in in a network management project. During the registration process
of the L-VIS Configuration software plug-in, LNS® device templates are created for the
FT-10, and IP-10L (Ethernet) versions of the device.

3.2 Connecting to the Device

There are several ways in which the configuration software can be run and used to
configure a device. While this is straight forward for BACnet models, it is important to
know the advantages and limitations of each method for CEA-709 devices.

NOTE:

All devices running firmware 4.0 or newer will require user authentication to establish a
fully functional connection. The default password for firmware 4.0 is admin. A/l newer
firmware versions use loytecdu as the factory default. Note that a basic connection without
password may be possible (inquiry of device model, firmware, and status), but any access
to the device configuration will fail if a password is required and was not provided during
initial connection.

3.2.1 CEA-709 Devices

CEA-709 devices may be configured in several different ways:
e Through LNS® (software run as LNS® plug-in).
e Viaa TCP/IP connection (using FTP/Telnet or SSH).
e Viaa CEA-709 connection (FT-10 or IP-852).

Each of these methods has some advantages and some limitations in what they can do.
Please see the following detailed description of the individual connection methods.
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3.2.1.1 LNS® Connections

This method connects to the device from within the LNS®™ based network management tool.
The software is run as a plug-in and all communication with the device is done through
LNS®, meaning that you can use any network interface which is supported by LNS®.

If your device is integrated into the network using an LNS® based tool (your device is
managed by LNS®) and you need to add or remove static network variables from your
project or otherwise change the static interface of the device, you must use this connection
method to download your project, since the configuration software needs to do several
adjustments to the LNS® database during this process.

If your changes to the project do not cause changes to the static network interface, for
example you are just working on the graphics, adding or modifying controls and so on, it is
more efficient to use one of the other connection methods. The configuration software will
detect any change in the static network interface beforehand and display a warning before
you commit to the project download.

Starting with version 4.0.2 of the configuration software, this operating mode can be
combined with a parallel TCP/IP connection to transfer project data efficiently while
maintaining a connection to the LNS database for database updates.

ADVANTAGES:
e No need to set up TCP/IP connectivity (optional, to speed up project download).
e Easy device selection from within your management software.

e Automatically updates the LNS® database and re-commissions the device, if the
static interface of the device changes due to the downloaded project.

e Functions are available to export and import current bindings to and from the
device into CSV files.

e Any dynamic network variables created on the device will automatically show up
as usable data points in your project, including the name of the functional block
in which they are located.

e Network scans can be done in the LNS® database. This scan method is fast and
provides the most complete information about other devices in the network,
compared to other scan methods (see also section 3.2.1.2).

e Option to automatically create network bindings from local static NVs to their
counterparts on other devices in the network, if the local NVs were created from
a network scan and therefore contain the required remote NV information.

LIMITS:

e If no parallel IP connection is used, the transfer of large projects or a firmware
upgrade is slow due to the limits of the communication channel. This is
especially true for devices in FT-10 mode. Use a recent version (3.2.0 or newer)
of the configuration software and the device firmware, to allow the use of ZIP
compression for project files. This will considerably speed up the download
process. If possible (version 4.0.2 and newer), use a parallel IP connection for
project download.

3.2.1.2 TCP / IP (Ethernet) Connections

This method connects to the device through a standard TCP/IP channel. Depending on the
device model and firmware version, different protocols are available to choose from:
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e Active or passive FTP: This method is supported by all devices. Because data is
transferred using the FTP and telnet protocols, the PC running the configuration
software must be able to establish an FTP and a telnet connection to the device.
Depending on the routers and firewalls present between the PC and the device,
only active or only passive mode may be working. Active FTP requires special
FTP protocol support to be enabled in NAT routers, passive FTP requires the
FTP data port to be open for incoming connections in the firewall. If neither of
these requirements are met, HTTP or SSH connection must be used instead.

e HTTP: This method uses web services to communicate with the device over a
single port (usually port 80). The device must be running firmware 4.6.0 or
newer. Since the same port and protocol is also used by the Web-Ul, no
additional setup in the firewalls of PCs or routers is necessary. LVIS-3E11x and
LVIS-ME21x devices also support encrypted connections via HTTPS (enable the
option to use a secure connection).

e SSH: LVIS-3E11x and LVIS-ME21x devices support encrypted connections via
SSH (enable the option to use a secure connection but do not enable the HTTP
option). In this case, only one TCP port (usually port 22) is used for the entire
communication between the PC and the device. This method can be used in cases
where the web server of the device is disabled for security reasons and therefore
the HTTP method is not available.

TCP/IP connections are possible even when the device operates in FT-10 mode, since the
IP port is always active. The IP address, network mask and gateway must be configured via
the setup menu on the device. The device must be restarted once for the new settings to take
effect.

In the configuration software, the IP address or DNS name of the device can be used to
establish a connection. Each connection can be named and saved in a connection list, which
is stored in the system so that the list is available when the software is run the next time.

When connecting to devices running firmware version 4.0.0 or newer, the correct admin
password must be entered in this dialog to establish a connection for project up- and
download.

ADVANTAGES:
e Very fast data transfer, suitable for large projects.
e Best way to update the firmware of a device fast and secure.

e Communication is possible even when the device is not commissioned or
otherwise not reachable on the CEA-709 port.

e No LNS" or special network interface hardware is required. The standard
Ethernet port which is available on every PC is enough.

LIMITS:

e No connection to LNS (if present) and therefore no way to update the database in
case the new project changes the static interface of the device. Projects which add
or remove static network variables or otherwise change the static interface may
not be loaded via this method if the device is part of an LNS database, since the
database will be out of sync after the download and cannot be repaired by the
user (only the configuration software can apply the necessary changes). Use the
LNS connection method in this case (see section 3.2.1.1).

e Any dynamic network variables which were created on the device using a
network management tool will show up as usable data points in the project, but
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the available information is limited to the data stored in the device. For example,
the functional block in which the NVs were created will be unknown since this
information is only stored in the LNS database and is not available on the device.

e Network scans are conducted by the device itself, using a built-in scanner engine.
This scan is slower than an LNS® scan and cannot provide as much information,
for example device names will have to be set manually.

3.2.1.3 CEA-709 (FT-10 / CEA-852) Connections

In this mode, the communication channel is CEA-709 via a LOYTEC NIC such as a NIC-
USB, NIC-PCI or NIC-852. The device must first be commissioned (assigned a network
address), either by using the same network management tool as used for the other nodes in
the network or by entering a suitable unused address in the CEA-709 setup menu. In the
connection dialog of the configuration software, a suitable unused subnet/node address
must be entered for the network interface card of the PC. The address of the device may
either be entered manually as well, or can be detected automatically by either entering the
unique node ID or by pressing the status button on the device. Once the address is known,
the connection can be given a name and saved just like the TCP/IP connections, so that the
procedure is only necessary when the address of the device changes.

Connecting via CEA-709 is most suitable when the device is not connected to the IP
network and a non-LNS network management tool is used for integration.

ADVANTAGES:

e  Works even when the device is not connected to an IP network, thus no need to
set up TCP/IP settings for the device.

e Download is faster compared to LNS® connections, due to an optimized file
transfer protocol.

e  Works independent of the used network management tool.
LIMITS:

e Only works when the device is commissioned. A download of a new project
which changes the static interface of the device will therefore break the
connection, since the device will have to reset its CEA-709 network
configuration in that case. The device must then be re-commissioned in the
network management tool and the connection must be re-established.

e Especially in FT-10 mode, project downloads can still be slow. The same is true
for firmware downloads. If possible, the TCP/IP connection method should be
used for such tasks. Transfer speed is considerably improved when there are no
routers with limited buffer size between the PC and the device. Routers which are
able to handle large packets (254 byte) will have no real impact on the transfer
speed. Routers which allow a maximum packet size of 64 bytes only will degrade
the transfer speed.

e  Only network interface hardware from LOYTEC can be used for this type of
connection. Any LOYTEC NIC may be used to run the configuration software,
that is, the software is not registered to specific network interface hardware.

e There is currently no way to conduct a network scan using this connection
method, since the built-in scanner engine on the device can only be controlled
using a TCP/IP connection.
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3.2.2 BACnet Devices

To configure BACnet devices, the software is always run standalone and a connection to
the device is made over TCP/IP. The PC must be able to establish a connection using one of
the TCP/IP protocols listed in section 3.2.1.2. If NAT routers or firewalls are located
between the PC and the device, the SSH or HTTP/HTTPS protocols are preferred over
FTP/Telnet. Check your firewall rules if necessary. Note that SSH and HTTPS connections
are not possible for the LVIS-3E100 and LVIS-ME200 devices. Use HTTP in this case or
make use of a VPN tunnel if connecting to a device in a remote building over the internet.

NOTE:

In case FTP is used over a wide area network and a connection is not possible, try to
change the passive FTP option. In some cases only one of the two methods is working,
depending on firewall settings and NAT router capabilities on both ends of the connection.
In the worst case, when the configurations on both ends are contradicting each other,
neither active nor passive FTP may be possible. If possible, always use encrypted protocols
like SSH or HTTPS for WAN connections and avoid FTP.

3.3 Quick Start Tutorial CEA-709

This tutorial describes the steps to create a first demo project and load the project into a
CEA-709 device, like the LVIS-3E100. The tutorial assumes that the configuration
software is already installed and the LNS® plug-in is registered as described in the prior
section. For the LNS® specific part of this tutorial, the LonMaker® 3.1 network
management tool is used. Other network management tools, which are based on LNS® 3 or
above, which support dynamic network variables and the LNS®™ Plug-in Interface can be
used as well for this tutorial (e.g. Newron’s NL220, SPEGA’s Alex 3 Professional).

3.3.1 Add the device to the network

The first step is to integrate the device into an existing network. Depending on the device
type and the type of network used, this step is either done on the device or on the PC using
network management software. In any case, the device first needs to be physically
connected to the network and a suitable power supply.

3.3.1.1 CEA-709 with LNS: Create the L-VIS device in the LNS database

Add the L-VIS device to your LNS network project. Since the L-VIS configuration plug-in
already creates the device templates, the device configuration can be read from the device
template. Choose the device template which matches the network interface mode (FT-10 or
IP-10L) of your device. The Node ID of the device can be entered manually. Optionally, a
service pin message can be sent by pressing the status button located at the bottom of the
device, or by selecting the Send Service Pin Message command in the Setup—>Commands
menu of the L-VIS device (see 7.3).

Set the device configured online during the commission phase, so that the device will be
able to communicate with other nodes on the network and with the configuration software.

NOTE:

Do not integrate the device into your project by uploading the device interface properties
from the device before you registered the plug-in. This is important because if you upload
the definitions from the device, you will create a template of your own and the
configuration software will then fail to create the real device template, once you register it.
In this case, you must remove the device and the template from the database and re-run the
plug-in registration.

3.3.1.2 CEA-709 without LNS: Assign a network address

Use your network management tool to add the device to the database and assign a network
address to it. Alternatively, go to the CEA-709 page of the setup menu and enter a suitable
network address manually, then press the button ‘SET ONLINE’ to activate the address.
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3.3.2 Create Dynamic NVs (LNS only)

In this example, we will create two dynamic network variables of type SNVT switch on the
device, one input and one output, and bind them together (turnaround binding) to show how
to display and send out data.

NOTE:

If your network management tool does not support dynamic NVs, just skip this step. The
required data points will then be created from within the configuration software in a later
step (as static NVs).

First, we need a functional block to place the new network variables in. Create one of the 8
available L-VIS functional blocks (for example L-VIS[0]) to hold the two variables. Next,
create the two switch variables. For the complementary NV required to create the dynamic
NV, browse to the Switch object of your L-VIS device and select one of the two switch
variables available there (the direction does not matter). More information about dynamic
network variables can be found in section 14.5.

NOTE:

Make sure to set the poll attribute to CLEAR when you create the output variable,
otherwise you will not be able to send out any values through this NV. Also, the poll
attribute of the input NV should be SET, so that L-VIS is able to fetch an initial value when
it boots up.

Now bind the output NV to the input NV, so that we can send/receive values.

3.3.3 Start the L-VIS Configuration Software

If possible, run the configuration software in plug-in mode from within your network
management tool. Open the context menu of the L-VIS device block in your drawing and
select Configure to start the configuration software.

NOTE:

For network management tools which do not support plug-ins, start the program in
standalone mode and connect to your device via TCP/IP or CEA-709 over a LOYTEC NIC.

When started in plug-in mode, a connection dialog will appear and ask for an optional IP
connection to the device. If the device can be reached via TCP/IP, enter the required data
here and press ‘Connect’, otherwise just press ‘Cancel’ to continue without IP connection.

The configuration software contacts the device, finds out what model and firmware version
it is, selects the correct settings and disables the corresponding menus, so that you may not
change them. The main window will show an empty L-VIS project.

The list of dynamic network variables available on the device is automatically read in and a
list of corresponding data points to access the NVs is generated. These data points will be
used in a later step. If no dynamic NVs were created in the previous step, the required NVs
and data points will be created in the configuration software later on.

NOTE:

In case the device was not commissioned yet, or there are other communication problems,
the plug-in will display a warning message, saying that it could not communicate with the
device and therefore was not able to determine model or firmware version. In this case, you
have to commission the device or find out why it cannot be commissioned. Typical errors
are devices in the wrong mode (jumper set for CEA-852 but connected to FT-10 or vice
versa) or communication problems on the channel itself. Especially on a channel as
complex as CEA-852, there are a number of possible reasons why you may not be able to
communicate with the device.

The main window is divided in tree major sections:

Tree View: On the left side of the main window is a tree view showing all objects you
created so far and how they relate to each other, for example a menu object may have menu
item objects attached to it, a menu item object may have page objects and sub-menu objects
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attached, and a page object contains the elements to display and enter data (these elements
are called controls in this manual). You may navigate through this tree and select an object
from it or drag and drop objects to move them around in the hierarchy, for example grab a
control from one page and drop it on another page. An empty project contains only a root
menu and a folder object where global objects can be placed, which are not directly related
to the user interface, for example alarm generators.

Property View: On the top right of the main window is a property view, which shows a
number of property pages, where you can adjust the properties of the currently selected
object. The number and kind of property pages changes according to the selected object,
but some of the more basic property pages are available all the time. Feel free to browse
through the available pages and see what you can adjust there.

LCD Preview: To the lower right of the main window is the preview of the project as seen
on the LCD when the project is downloaded. This is not a functional simulation of the L-
VIS device, but a layout guide and preview of individual menus and pages. The preview
changes according to the currently selected object. Since the configuration software comes
with a library of the layout code used in the various firmware versions of the device, the
preview is always accurate to the pixel. Should the layout or appearance of controls change
with firmware versions, the configuration software is able to track these changes and
display the page exactly as it will appear on the device you are currently connected to.

NOTE:

You may select, move, and resize your controls directly inside the LCD preview. Also, there
are context menus available for each control, which you can open by a right click on the
control in the preview. The cursor keys can be used to move controls one pixel at a time
and to resize the control, when the shift key is held down.

3.3.4 Create Static NVs (if no dynamic NVs available)

In case the network management tool used for the tutorial does not support dynamic
creation of NVs on the device, the NVs required for this tutorial must now be created
manually using the data point manager window. This window is accessible either from the
tool bar (the icon left to the connect button), or from the main menu Edit -> Datapoints....
Please skip forward to section 11.16.2 for a description of how to create local network
variables. Following this description, create one input NV and one output NV, both of type
SNVT switch.

3.3.5 Create Menu Structure and Pages

The next step is to design a simple test page for this tutorial and use the two data points.
The empty project shows the root menu with no entries (menu items). You may change the
name of the root menu as well as its colors and other properties, such as the width of the
menu or its scroll-bar, using the property pages to the right of the tree view (make sure the
root menu object is selected, which should be the case right after you started the software).
The menu object is described in detail in section 10.2.

First, add a menu item to the root menu. To do this, right click on the root menu object in
the tree view and select Add Item from the context menu. A new menu item is created and
connected to the menu object. The new menu item is automatically selected, so that you
may browse the property pages and see what you want to change. The name of the item
object can be changed in the Name box of the General property page. This changes the
name of the object in the object tree and has no effect on the appearance of the menu item
on the device. To change the text of the item itself, go to the Common Properties page
and change the contents of the Text box. The display in the preview window changes as you
type, so you can immediately see the results. You may want to change the font to the
12x16-ROM-Fixed-R font, so you get a larger item which is easier to select on the touch
screen. The menu item object is described in detail in section 10.3.

Repeat the steps above to add another menu item and call it ‘Setup’. Again, change the Text
of the item to read something like ‘Setup’ and change the font to make the item a
comfortable size. This item will be used to enter the devices setup menu.
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NOTE:

The device will check the last item of the root menu and see if it has any pages or sub-
menus attached to it. If the item has no further objects attached (this is called a return item)
and is located at the last position in the root menu, then the device will connect its setup
menu to this item. If the item is used, the device will create a default item to reach the setup
menu, but this will most likely not fit the design of your other menu items, so it is best to
always add a setup item yourself and configure it the way you want it to look.

Finally, add a page to the first of the two menu items. This page will be displayed when the
user selects the first menu item from the root menu. Open the context menu of the menu
item (right click on the item in the tree view) and select Add Page. In order to see this page
right after the device started, make this page the projects default page. Open the context
menu of the page in the tree view and select Set as Default. The page object is described in
detail in section 10.4.

3.3.6 Add Controls to the Page

The next step is to place some objects on the page to view and control the values of the two
network variables. These objects are called controls in this manual, since they allow the
user to control the data points and display their current value. A number of different control
styles are available to choose from. In this example, we want to display the current status of
the switch input using a text control for the state and a numeric control for the value. To
control the switch output, we use a bitmap control for the state and a bar control for the
value.

To create the required controls, either right-click on the page object in the tree view and
choose the control type you want from the context menu, or select the page in the tree view
and right click in the LCD preview area to reach the same context menu. Add one text
control, one bitmap control, one numeric and one bar control to your page.

Now place the controls on your page so that they do not overlap each other. Grab and drag
them with the mouse or enter position and size in the Screen Coordinates section of the
Common Properties page. To resize the controls with the mouse, move the pointer to the
lower right corner of the controls area in which the value is displayed, that is, disregard any
decorations around the value area, like the scale of a bar control. For most control types, the
value area fills the entire space of the control, except for the selection frame. For more
complex controls, like bars and trend logs, you can view the value area by changing the
Container color on the Color property page. Then grab the control at the lower right corner
of the container area.

NOTE:

The position and size you set on the Common Properties page also refers to the value area
of the control, not to the selection frame around it. This is done so that for example the
width and height of a bar does not change when you enable or disable tick marks or scale.
These are just seen as decoration which can be turned on and off while the area of the
value display remains stable.

Adjust the properties of each control as you like or leave them at the defaults, which should
be fine for this demo. Bitmaps will be added to the bitmap control in a later step.

3.3.7 Connect the Data-Points

At this point, connect data points to the controls. Especially for text and bitmap controls, it
helps to connect the data points early, since the configuration of the controls property will
depend on the data point connected (you will see why this is the case in a minute).

To add a data point to a control, select Add Data Point... from the controls context menu. A
dialog will appear which is used to manage and select data points. This dialog is explained
in detail in chapter 10.14, for now we just use it to select our data points, which should have
been created for us already. Select the folder Local NVs from the tree view at the left of the
dialog. There should be two items, one for the input NV and one for the output NV we
created earlier.
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NOTE:

In case you created the dynamic NVs after you started the plug-in, the data points will not
be there yet. In this case, close the data point dialog and push the button two positions right
from the connect button. The tool-tip of this button reads ‘Update Data Points’. It will re-
scan the currently available dynamic NVs on the device and create the required data points
for you. If you added NVs while the plug-in was open, hit the update button to get the
required data points added to your project automatically.

From the two items available in the data point list, select the input data point and expand its
items by a left click on the small plus sign left of the data point. The expanded view will
show two sub-elements, one for the state component of the NV and one for the value
component. A data point is selected by a double click or by selecting one or more points
and clicking the Select button.

Use the above procedure to add the state part of the input NV to the text control, the value
of the input NV to the numeric control, the state of the output NV to the bitmap control and
the value of the output NV to the bar control.

NOTE:

When you add the state of the input NV to the text control, another object called a mapping
table will be created automatically and will be initialized to map the three known states of
the switch state to standard state texts. You may select this mapping table and change the
texts as well as assign different colors to the individual texts in the mapping table. Mapping
tables are discussed in detail in section 10.7, for now you can leave the table alone.

All the controls should now have one data point connected, with the text control and the
bitmap control having a data point and a mapping table. The bitmap control needs some
more work, since we need to assign graphics to the individual values of the connected data
point.

To do this, select the mapping table object which was automatically created and attached to
the bitmap control. On the Mapping property page, select one of the entries in the list, for
example the entry for the value -1, which maps to the text SW_NUL. Click on the button
Select... and select a suitable graphic to show for this state. A library of icons in PNG
format is installed together with the configuration software. You may also draw your own
graphics as well. For best results, save them in PNG format for icons including
transparency or JPG format for full-page background images.

NOTE:

Almost any bitmap format like BMP, JPG, GIF, PNG, TIF, and so on may be used. Vector
graphics in SVG format can be imported as well, but some of the more advanced features of
SVG are currently not supported. However, these are normally not present in icon images.

Working with graphics is covered in section 17.6 of the manual.

Once you selected a bitmap file, the bitmap control will resize itself automatically to fit the
selected icon. Repeat the process for the remaining states until all states have a bitmap
assigned to them. Use different bitmaps, so that you can distinguish between the individual
states. The size of the control will always be the width of the widest icon and the height of
the tallest icon.

You can test the look of your bitmap control by selecting the individual states in the
mapping table and watch the LCD preview. The state which is selected when you write the
project to the device will become the default state of the control.

3.3.8 Write the Project to the L-VIS device

We are now ready to write the project to the L-VIS device, but first the project should be
saved in a file on the PC. Although it is possible to read the project back from the device, it
should not be considered a 100% safe place for the project to be, since the device may erase
the project in case it finds a severe error which would otherwise prevent it from booting up
again. If the erase jumper at the back of the device is set, or the Remove Configuration...
command is selected from the File menu, the project in the device may be lost as well, so it
is a good idea to have a backup copy ready on the PC. To save the project, select Save as...

Version 5.1

LOYTEC electronics GmbH



L-VIS User Manual 33 LOYTEC

from the File menu and enter a project name. To write the project to the L-VIS device,
press the button with the red down arrow in the toolbar or select Write Project to the
Device... from the Connections menu and confirm the dialog.

NOTE:

If you created static NVs, a warning message will appear, stating that the static interface of
the device will change and that the software will need to adjust the definition of the device
in the database. If you commissioned the device in the database already, make sure to
download the project in plug-in mode, otherwise it will be necessary to replace the device
in the database (new program ID) and re-commission. See Chapter 13 about standard
procedures for CEA-709 devices for detailed information about this topic.

3.3.9 Test the

Once the project file is written to the device, the L-VIS reboots and shows the tutorial
project on the display.

If the NVs were created statically in the project, they should now be available on the device
in the network management tool (a refresh of the display or database in the network
management tool may be required to make them appear). You can now bind the output NV
and the input NV together. In case of dynamic N'Vs, this was already done earlier.

Project

You should now be able to use the device to set the state and the value of the output switch
NV and immediately see the results on the input NV, since the two were bound together.

To change the state, press the bitmap control. A dropdown list with the tree icons you
assigned to the tree states in the mapping table will appear. Now select the desired icon to
set the state.

NOTE:

Whenever an element is selected from a dropdown list of icons or texts, the device will
search the mapping table to find the value associated with the selected element. This value
will then be assigned to the output data points which are connected to the control.

The new state will be sent out and will be received immediately by the input NV. The new
state should now be displayed on the text control, using the texts which you specified in the
mapping table.

To change the value, select the bar control and move the bar up and down. The current
value will be sent out, received back in, and should be visible immediately on the numeric
control.

3.4 Quick Start Tutorial BACnet

This tutorial describes the steps to create a first demo project and load the project into a
BACnet model, like the LVIS-ME200. The tutorial assumes that the configuration software
is already installed on the PC.

3.4.1 Add the device to the network

The first step is to integrate the device into the network. Power on the device and wait until
the boot process has finished. Open up the menu and go to the TCP/IP setup page to set a
suitable IP address, network mask and gateway for the device or turn on DHCP to enable
automatic IP configuration, if available in your network. Switch to the BACnet setup page
and enter the desired device ID number. If the device is connected via MSTP, set the
correct baud rate and node number, if connected via BACnet/IP set the desired port number
(the default should be OK in most cases).
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NOTE:

The device can only operate either on MSTP or BACnet/IP. The currently selected interface
is shown on the BACnet setup page for your reference. To select the desired interface,
either set the jumper at the back of the device as explained in section 6.1 (LVIS-ME200) or
activate the desired interface directly on the BACnet setup page or via the web UL

Reboot the device for the changes to take effect.

3.4.2 Start the L-VIS Configuration Software

Run the installed L-VIS configuration software from the start menu of your desktop.
Connect to the device by pressing the Connect button from the tool bar, or select the menu
item Connect to the Device... from the Connection menu of the main window.

In the connection dialog, enter the IP address or DNS name of the device, the desired
connection mode (FTP/Telnet or secure connection via SSH if your device is not an LVIS-
ME200), adjust the port numbers if necessary and enter the admin password if the device
firmware is 4.0.0 or newer.

The configuration software contacts the device, finds out what model and firmware version
it is, selects the correct settings and disables the corresponding menus, so that you may not
change them. The main window will show an empty L-VIS project.

The main window is divided in tree major sections:

Tree View: On the left side of the main window is a tree view showing all objects you
created so far and how they relate to each other, for example a menu object may have menu
item objects attached to it, a menu item object may have page objects and sub-menu objects
attached, and a page object contains the elements to display and enter data (these elements
are called controls in this manual). You may navigate through this tree and select an object
from it or drag and drop objects to move them around in the hierarchy, for example grab a
control from one page and drop it on another page. An empty project contains only a root
menu and a folder object where global objects can be placed, which are not directly related
to the user interface, for example alarm generators.

Property View: On the top right of the main window is a property view, which shows a
number of property pages, where you can adjust the properties of the currently selected
object. The number and kind of property pages changes according to the selected object,
but some of the more basic property pages are available all the time. Feel free to browse
through the available pages and see what you can adjust there.

LCD Preview: To the lower right of the main window is the preview of the project as seen
on the LCD when the project is downloaded. This is not a functional simulation of the L-
VIS device, but a layout guide and preview of individual menus and pages. The preview
changes according to the currently selected object. Since the configuration software comes
with a library of the layout code used in the various firmware versions of the device, the
preview is always accurate to the pixel. Should the layout or appearance of controls change
with firmware versions, the configuration software is able to track these changes and
display the page exactly as it will appear on the device you are currently connected to.

NOTE:

You may select, move, and resize your controls directly inside the LCD preview. Also, there
are context menus available for each control, which you can open by a right click on the
control in the preview. The cursor keys can be used to move controls one pixel at a time
and to resize the control, when the shift key is held down.

3.4.3 Create Data Points

In order to have some data points which can be controlled and displayed, it is necessary to
either create some server objects on the L-VIS device or have other BACnet devices
accessible in the network. To keep the tutorial independent of other devices, we use the data
point manager window to create a few local server objects. This window is accessible either
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from the tool bar (the icon left to the connect button), or from the main menu Edit ->
Datapoints.... Please skip forward to section 11.16.3 for a description of how to create local
server objects. Following this description, create one analog input object and one binary
input object. You should get one output data point for each of the input server objects.
Using these data points, the value of the server objects can be written.

To demonstrate how to display the value of remote server objects (usually located on other
devices in the network), we will use our own server objects and pretend they are located on
a different device. To do so, we first need to download the project to the device, so that the
server objects are actually created on the device. Press the button with the red down arrow
in the toolbar or select Write Project to the Device... from the Connections menu and
confirm the dialog. After the device rebooted, open the data point manager window again,
right-click on the folder named BACnet Network Scan and select the item Scan BACnet
Network.... Discover the devices on the network, select the L-VIS device, and scan it for
objects. Close the scan dialog and use the two server objects found by the scanner to create
corresponding client mappings. Please see section 11.16.4 for a detailed description.

At this point, there should be two data points in the folder called Server Objects and two
data points in the folder called Client Mappings. The client mapping points are input points
which basically refer to the current value of the server objects located on our own device,
but the same procedure can be used to refer to any other server objects on other devices.

3.4.4 Create Menu Structure and Pages

The next step is to design a simple test page for this tutorial and use the data points to set
and display values. The empty project shows the root menu with no entries (menu items).
You may change the name of the root menu as well as its colors and other properties, such
as the width of the menu or its scroll-bar, using the property pages to the right of the tree
view (make sure the root menu object is selected, which should be the case right after you
started the software). The menu object is described in detail in section 10.2.

First, add a menu item to the root menu. To do this, right click on the root menu object in
the tree view and select Add Item from the context menu. A new menu item is created and
connected to the menu object. The new menu item is automatically selected, so that you
may browse the property pages and see what you want to change. The name of the item
object can be changed in the Name box of the General property page. This changes the
name of the object in the object tree and has no effect on the appearance of the menu item
on the device. To change the text of the item itself, go to the Common Properties page
and change the contents of the Text box. The display in the preview window changes as you
type, so you can immediately see the results. You may want to change the font to the
12x16-ROM-Fixed-R font, so you get a larger item which is easier to select on the touch
screen. The menu item object is described in detail in section 10.3.

Repeat the steps above to add another menu item and call it ‘Setup’. Again, change the Text
of the item to read something like ‘Setup’ and change the font to make the item a
comfortable size. This item will be used to enter the devices setup menu.

NOTE:

The device will check the last item of the root menu and see if it has any pages or sub-
menus attached to it. If the item has no further objects attached (this is called a return item)
and is located at the last position in the root menu, then the device will connect its setup
menu to this item. If the item is used, the device will create a default item to reach the setup
menu, but this will most likely not fit the design of your other menu items, so it is best to
always add a setup item yourself and configure it the way you want it to look.

Finally, add a page to the first of the two menu items. This page will be displayed when the
user selects the first menu item from the root menu. Open the context menu of the menu
item (right click on the item in the tree view) and select Add Page. In order to see this page
right after the device started, make this page the projects default page. Open the context
menu of the page in the tree view and select Set as Default. The page object is described in
detail in section 10.4.
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3.4.5 Add Controls to the Page

The next step is to place some objects on the page to view and control the values of the two
local server objects. The objects on the page are called controls in this manual, since they
allow the user to control the data points and display their current value. A number of
different control styles are available to choose from. In this example, we want to display the
current status of the binary object using a text control and the value of the analog object
using a numeric control. To control the binary objects value, we use a bitmap control and
for the analog objects value a bar control.

To create the required controls, either right-click on the page object in the tree view and
choose the control type you want from the context menu, or select the page in the tree view
and right click in the LCD preview area to reach the same context menu. Add one text
control, one bitmap control, one numeric and one bar control to your page.

Now place the controls on your page so that they do not overlap each other. Grab and drag
them with the mouse or enter position and size in the Screen Coordinates section of the
Common Properties page. To resize the controls with the mouse, move the pointer to the
lower right corner of the controls area in which the value is displayed, that is, disregard any
decorations around the value area, like the scale of a bar control. For most control types, the
value area fills the entire space of the control, except for the selection frame. For more
complex controls, like bars and trend logs, you can view the value area by changing the
Container color on the Color property page. Then grab the control at the lower right corner
of the container area.

NOTE:

The position and size you set on the Common Properties page also refers to the value area
of the control, not to the selection frame around it. This is done so that for example the
width and height of a bar does not change when you enable or disable tick marks or scale.
These are just seen as decoration which can be turned on and off while the area of the
value display remains stable.

Adjust the properties of each control as you like or leave them at the defaults, which should
be fine for this demo. Bitmaps will be added to the bitmap control in a later step.

3.4.6 Connect the Data-Points

At this point, connect data points to the controls. Especially for text and bitmap controls, it
helps to connect the data points early, since the configuration of the controls property will
depend on the data point connected (you will see why this is the case in a minute).

To add a data point to a control, select Add Data Point... from the controls context menu.
The dialog which was used before to create the required data points will appear for
selection of the desired data points. This dialog is explained in detail in chapter 10.14. For
now we just use it to select the data points which should be connected to the control. A data
point is selected by a double click or by selecting one or more points (multi-select is
possible using the shift key) and using the Select button.

Use the above procedure to add the binary client mapping to the text control, the analog
client mapping to the numeric control, the binary server object to the bitmap control and the
binary client mapping to the bar control.

NOTE:

When you add the binary point to the text control, another object called a mapping table
will be created automatically and will be initialized to map the two known states of the
binary data point to the state texts listed in the objects properties. You may select this
mapping table and change the texts as well as assign different colors to the individual texts
in the mapping table. Mapping tables are discussed in detail in section 10.7, for now you
can leave the table alone.

All the controls should now have one data point connected, with the text control and the
bitmap control having a data point and a mapping table. The bitmap control needs some
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more work, since we need to assign graphics to the individual values of the connected data
point.

To do this, select the mapping table object which was automatically created and attached to
the bitmap control. On the Mapping property page, select one of the entries in the list, for
example the entry for the value 0, which maps to the text OFF. Click on the button Select...
and select a suitable graphic to show for this state. A library of icons in PNG format is
installed together with the configuration software. You may also draw your own graphics as
well. For best results, save them in PNG format for icons including transparency or JPG
format for full-page background images.

NOTE:

Almost any bitmap format like BMP, JPG, GIF, PNG, TIF, and so on may be used. Vector
graphics in SVG format can be imported as well, but some of the more advanced features of
SVG are currently not supported. However, these are normally not present in icon images.
Working with graphics is covered in section 17.6 of the manual.

Once you selected a bitmap file, the bitmap control will resize itself automatically to fit the
selected icon. Repeat the process for the remaining states until all states have a bitmap
assigned to them. Use different bitmaps, so that you can distinguish between the individual
states. The size of the control will always be the width of the widest icon and the height of
the tallest icon.

You can test the look of your bitmap control by selecting the individual states in the
mapping table and watch the LCD preview. The state which is selected when you write the
project to the device will become the default state of the control.

3.4.7 Write the Project to the L-VIS device

We are now ready to write the project to the L-VIS device, but first the project should be
saved in a file on the PC. Although it is possible to read the project back from the device, it
should not be considered a 100% safe place for the project to be, since the device may erase
the project in case it finds a severe error which would otherwise prevent it from booting up
again. If the erase jumper at the back of the device is set, or the Remove Configuration...
command is selected from the File menu, the project in the device may be lost as well, so it
is a good idea to have a backup copy ready on the PC. To save the project, select Save as...
from the File menu and enter a project name. To write the project to the L-VIS device,
press the button with the red down arrow in the toolbar or select Write Project to the
Device... from the Connections menu and confirm the dialog.

Once the project file is written to the device, the L-VIS reboots and shows the tutorial
project on the display.

3.4.8 Test the Project

You should now be able to use the device to set the state and the value of the two server
objects and immediately see the results on the client mapping input points, since they refer
to the local server objects.

To change the binary server object state, press the bitmap control. A dropdown list with the
two icons you assigned to the ON and OFF states in the mapping table will appear. Now
select the desired icon to set the state.

NOTE:

Whenever an element is selected from a dropdown list of icons or texts, the device will
search the mapping table to find the value associated with the selected element. This value
will then be assigned to the output data points which are connected to the control.

The new state will be written to the server object and will be received immediately by the
client mapping input. The new state should now also be displayed on the text control, using
the texts which you specified in the mapping table.
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To change the value of the analog server object, select the bar control and move the bar up
and down. The current value will be written to the object, received back in through the
client mapping, and should be visible immediately on the numeric control.
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4 Mechanical Installation

4.1 Dimensions and Mounting

For information about unit installation, please refer to the installation sheet that came with
your unit. This document is also available for download from the LOYTEC website.

4.2 Theft Protection

To protect devices of type LVIS-3E100 and LVIS-ME200, they can be fixed to the wall
mount frame with the supplied chain as shown in Figure 1.

Figure 1: Connecting L-VIS to the wall mount frame.
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5 Electrical Installation

5.1 Connection diagram

For information about unit installation, please refer to the installation sheet that came with
your unit. This document is also available for download from the LOYTEC website.

5.2 Electrical Characteristics LVIS-3E100/ME200

The electrical characteristics of the LVIS-3E100 and LVIS-ME200 devices are shown in

Table 2.
Characteristics Value
Operating voltage 24 VDC or 24 VAC + 10%
Power consumption 4 W, idle: 2W (backlight off)
In-rush current Up to 1000 mA @ 24 VAC
Operating temperature (ambient) 10°C to +40°C
Storage temperature -10°C to +50°C
Humidity (non-condensing) operating 10 t0 90 % RH @ 50°C
Humidity (non-condensing) storage 10 t0o 90 % RH @ 50°C
Switch input Floating contact
Ethernet connection 100Base-T
CEA-709 FT-10/LPT-10
BACnet/MSTP RS485, 1 Unit Load
Enclosure Stainless steel, anodized aluminum front panel E6CO
glgétréclilé;g)pphance Protection Class Class 1
[P Code (IEC 60529) Front: IP54 / Back: IP10
LCD display 320x240 pixels, 256 colors
LCD backlight LED backlight, 40 000 hours / auto off
Installation Wall mount

Table 2: Electrical characteristics 3E100/ME200

5.3 Electrical Characteristics LVIS-3E11x/ME21x

The electrical characteristics of the LVIS-3E11x and LVIS-ME21x devices are shown in
Table 3.
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Characteristics Value
Operating voltage 24 VDC £ 10%, or 90-265 VAC

Power consumption

12 inch: 14W, 15 inch: 17W, idle: 3.5W

In-rush current

Up to 3.7A @ 24 VAC, max. 40ms

Operating temperature (ambient) 10°C to +40°C
Storage temperature -10°C to +50°C
Humidity (non-condensing) operating 10 t0 90 % RH @ 50°C
Humidity (non-condensing) storage 10 to 90 % RH @ 50°C

Switch input

Floating contact

Ethernet connection

2x 100Base-T, integrated Ethernet switch for daisy-
chaining up to 20 devices

CEA-709 FT-10/LPT-10
BACnet/MSTP RS485, 1 Unit Load
Enclosure Stainless steel, anodized aluminum front panel E6CO

Electrical Appliance Protection Class
(IEC 61140)

Class I

IP Code (IEC 60529) Front: IP54 / Back: IP10

. 12 inch: 800x600 pixel, 15 inch: 1024x768 pixel,
LCD display 65k color TFT
LCD backlight LED backlight, 50 000 hours / auto off
Installation Wall mount

Table 3: Electrical characteristics 3E11x/ME21x

5.4 Electrical Characteristics LVIS-3MEXx

The electrical characteristics of the LVIS-3MEx devices are shown in Table 4.
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Characteristics Value
Operating voltage 24 VDC £ 10%, or 90-265 VAC (except 7” models)

Power consumption

See Table 5

Operating temperature (ambient) 10°C to +40°C
Storage temperature -10°C to +50°C
Humidity (non-condensing) operating 10 t0 90 % RH @ 50°C
Humidity (non-condensing) storage 10 t0 90 % RH @ 50°C

Switch input

Floating contact

Ethernet connection

2x 100Base-T, integrated Ethernet switch for daisy-
chaining up to 20 devices

CEA-709 FT-10/LPT-10
BACnet/MSTP RS485, 1 Unit Load
Enclosure Stainless steel

Front (-A models)

Anodized aluminum front panel E6CO

Front (-G models)

Glass

Electrical Appliance Protection Class
(IEC 61140)

Class I

IP Code (IEC 60529) Front: IP54 / Back: IP10

LCD display See Table 1

LCD backlight LED backlight, 50 000 hours / auto off
Installation Wall mount

Table 4: Electrical characteristics 3E11x/ME21x

The following table summarizes power consumption for the LVIS-3ME family.

LVIS-3ME7 Supply Power Current Peak
Active 24 VDC 50w 250 mA 310 mA
Standby 24 VDC 25W 160 mA 220 mA
LVIS-3ME12 Supply Power Current Peak
24 VDC 9.3 W 410 mA 490 mA
Active 110 VAC 113W 210 mA 880 mA
230 VAC 133W 140 mA 720 mA
24 VDC 29W 120 mA 240 mA
Standby 110 VAC 54W 90 mA 550 mA
230 VAC 50W 70 mA 370 mA
LVIS-3ME15 Supply Power Current Peak
24 VDC 94 W 440 mA 510 mA
Active 110 VAC 113 W 210 mA 860 mA
230 VAC 13.1W 150 mA 670 mA
24 VDC 42W 220 mA 280 mA
Standby 110 VAC 7.0 W 140 mA 560 mA
230 VAC 82W 80 mA 460 mA

Table 5: Power consumption LVIS-3MEx
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5.5 Touch Panel Cleaning Instructions

Clean and soft clothes with neutral detergent or with ethanol may be used for cleaning. Do
not use any chemical solvent, acidic or alkali solution.

5.6 Terminals and Jumpers

All connectors and configuration jumpers are accessible from the rear of the device. Check
the installation instructions that came with your unit. The following is a short summary of
the most important terminals:
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LVIS-3E100: Select IP-852 The unit can be operated on an IP-852 (IP-10) channel as well as on an

or FT-10 channel first. FT-10 or LPT-10 channel (BIP or MSTP for BACnet devices). The
LVIS-ME200: Select BIP or jumper labeled FT/IP or BIP/MSTP distinguishes between the 2 modes
MSTP mode ﬁrst. of operation. Please set Jumper in order to operate the device on an

IP-852 or BIP channel (IP mode) and remove the Jumper in order to
operate the device on an FT-10 / LPT-10 or MSTP channel.

Connect the Earth Ground Power is connected to the 3 position terminal labeled POWER. Please
wire to the earth ground stud. | use only power supplies with the characteristics shown in Table 2.
Connect earth ground to the stud labeled with the earth ground
symbol. Loosen the top nut and attach the earth ground wire to this

location.
FT-10, LPT-10 connection The FT-10 or LP-10 network is connected to the terminal labeled
(LVIS-3E100/3E11x) FT/LPT. The signal wires are connected to terminals A and B, the

shield if available is connected to terminal EARTH. This EARTH
terminal is internally connected to the main earth terminal.

BACnet MSTP connection When in MSTP mode, the RS485 bus is connected to the terminal
(LVIS-ME200/ME21x) labeled MSTP.

External temp sensor Up to four external temperature sensors can be connected to the
terminal labeled TEMP. Compatible temperature sensors are available
from LOYTEC under the part number L-TEMP1. The temperature
range of this electronic sensor specified as -55 to +125°C and the
accuracy is +/-0.5°Celsius within the range from -10 to +85°C. The
resolution of the sensor is 0.0625°C. The sensor device contains an
integrated circuit which is connected via a digital interface to the main
unit so that no further calibration is needed. Multiple sensor devices
are connected in parallel (bus topology).

The measured temperature is available in four internal system registers
(Sensor I Temp. to Sensor 4 Temp.) where the sensors are assigned to
the registers by increasing serial numbers of the sensor hardware.

The terminal cannot be used for direct connection of passive NTC or
PTC elements. DO NOT CONNECT ANY DEVICES OTHER THAN
L-TEMP1 SENSORS to this terminal.

External switch inputs Two external switches (push button or open-close) can be connected
between terminals INO and GND as well as IN1 and GND on the
connector labeled SWITCH. The status of the switches is available on
the device in two system registers Switch Input 1 and Switch Input 2.
On the LVIS-3E100 device, INO is also used to control the integrated
Lamp Actuator object which is always present as part of the static
interface of the device.

TCP/IP connection In case a CEA-709 unit is connected to an IP-852 channel or a BACnet
unit is connected via BACnet/IP, connect the Ethernet cable to the
connector labeled 100Base-T. The device also accepts 10Base-T
connections via this port.

All 7 inch, 12 inch and 15 inch devices have two Ethernet ports, which
can be connected internally through a switch or operate in separate

networks (WAN/LAN).
CLEAR jumper To remove the currently stored project from the device, set the jumper
(LVIS-3E100/ME200) labeled CLEAR, disconnect power and connect power again. Wait

until the unit has started and remove the jumper again.

Table 6: Terminals and Jumpers

5.7 LEDs and Buttons

All LEDs and buttons are either located at the bottom side of the unit enclosure (LVIS-
3E100 and LVIS-ME200) or at the top side (12 inch and 15 inch models). Please see the
descriptions below for their functionality.
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Status button Pressing the Status button sends out a service pin message on the IP-
852 or the FT-10/LPT-10 channel (CEA-709 models) or send out an
‘I Am’ message (BACnet models).

To reset the device to factory defaults, hold the status button pressed
while the unit boots and release the button within a few seconds
when all interface LEDs light up orange.

Reset button Behind the small hole next to the status button is the reset button.
Use a pin to reach the reset button in order to hard-reset the device.
Doing this may cause trend log data or other persistent data to be
lost or reverted back to earlier data. To avoid data loss, reset the
device via the configuration software or the setup menu (command

page).
Power LED The power LED lights up green as soon as power is connected.
Status LED The status LED lights up red when the internal persistent storage

device is accessed. Also, on CEA-709 models operated on an FT-
10/LPT-10 channel, this LED indicates the node status. The LED is
off if the node is configured online and flashing red with a period of
1 Hz if the node is in the un-configured state.

ACT 709 LED This LED indicates incoming and outgoing data packets on the
currently active communications channel. Only packets which are
ACT BAC LED addressed to the device are shown.

LINK Ethernet LED The LINK ETH. LED indicates a successful Ethernet link.

ACT Ethernet LED The ACT ETH LED shows activity on the Ethernet network.

ONLINE LED The ONLINE LED lights-up green if the node is in the configured
online state (CEA-709 models before firmware 4.0.0 only). Starting
(LVIS-3E1xx) with firmware 4.0.0, this LED indicates an active connection to the

built-in OPC server.

CNIP LED This LED either shows the current status of the IP-852 interface (in
IP-852 mode) or the status or the remote network interface, RNI (in
(LVIS-3E1xx) FT-10 mode).

IP-852: The LED lights green if the device is properly configured
and member of an IP-852 channel. The LED lights orange when the
device is configured in a channel but is waiting for updated channel
information from the configuration server. In case of errors, the
LED lights red.

RNI: The LED is dark if RNI is not supported by this device (older
devices do not have enough node IDs to support RNI). The LED is
green if the remote network interface is ready for connections and
orange if the device is currently in use. In case of errors, the LED is

red.
MSTP LED This LED shows the status of the MSTP interface, if the device is
operating in BACnet/MSTP mode. The LED is green for normal
(LVIS-ME2xx) operation, orange if there is no token and red if there are

communication errors.

Table 7: LEDs and Buttons
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6 Interface Configuration

6.1 Selecting the Interface

All L-Vis devices provide at least two different physical network interfaces. Depending on
the model, number and type of the available interfaces may vary. There are two basic types
of communication on these interfaces, which should be clearly distinguished:

e Communication with the configuration software or a building management
system like LWEB-900, to read and write configuration data, upgrade the
firmware, and retrieve diagnostic data from the device (configuration).

e Communication with other devices on various control networks, to send out new
data the user entered through the device and to receive new data which is then
displayed (operation).

One of the interfaces which is always available is an IP interface (Ethernet 10/100Base-T).
It is normally used for configuration but may also be used for operation, although different
protocols will be used for the two tasks, as shown in Table 8.

Depending on the model, there are specialized control network interfaces available, like
FT-10 on devices supporting the CEA-709 protocol, BACnet MS/TP for devices supporting
BACnet, or Modbus RTU on devices equipped with an RS-485 interface. Only the
CEA-709 interface is capable of being used for configuration, although performance will be
very low due to the limited bandwidth of the FT-10 interface. It is therefore advisable to use
the IP interface for configuration, if possible.

Which interfaces are used for normal operation is normally selected directly on the panel or
through the web interface starting with firmware version 4.0.0. For LVIS-3E100 and LVIS-
ME200 devices, there is also the option to set the IP jumper. The following table either lists
the required jumper setting (SET/OFF) or the interface mode to select on the panel or via
the Web-UI.

NOTE:

To activate the BACnet-IP/MSTP router of LVIS-ME200 or LVIS-ME?2 Ix devices, the Web-
UI must be used to enable both ports and set up BDT, ACL, and Slave Proxy as needed. Do
not use the simple port selector on the panel, since it will always enable the selected port
only, deactivating the other port and the router. Make sure to configure the correct MSTP
network number when enabling the router!

Note that most of the TCP/IP based protocols are active by default, but can be disabled
individually via the Web-U]I, if needed. While different TCP/IP based protocols can be used
at the same time, the RS-485 interface can only run one protocol at a time, which has to be
selected via the Web-UI. The FT-10 interface is always used for CEA-709 communication.
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Model Interface Task Protocol Setting
Configuration FTP/HTTP Via Web-UI
OPC XML-DA Via Web-UI
10/100Base-T ) -
Operation Modbus TCP Via Web-UI
LVIS-3E100
CEA-852 Jumper SET
FT-10 Configuration CEA-709 Jumper OFF
Operation CEA-709 Jumper OFF
Configuration FTP/HTTP Via Web-UI
OPC XML-DA Via Web-UI
10/100Base-T Operation Modbus TCP Via Web-UI
BACnet/IP Jumper SET
LVIS-ME200
Router BIP / MSTP Via Web-UI
RS-485 ) BACnet MS/TP Jumper OFF
Operation
Modbus RTU Via Web-UI
. FTP/HTTP .
Configuration SSH/HTTPS Via Web-UI
10/100Base-T OPC XML-DA Via Web-UI
LVIS-3E11x Operation Modbus TCP Via Web-UI
CEA-852 IP852 active
FT-10 Configuration CEA-709 FT-10 active
Operation CEA-709 FT-10 active
. FTP/HTTP .
Configuration SSH/HTTPS Via Web-UI
OPC XML-DA Via Web-UI
10/100Base-T Operation Modbus TCP Via Web-UI
LVIS-ME21x BACnet/IP BACnet/IP act.
Router BIP / MSTP Via Web-UI
RS-485 ) BACnet MS/TP MS/TP active
Operation -
Modbus RTU Via Web-UI
. FTP/HTTP .
Configuration SSH/HTTPS Via Web-UI
OPC XML-DA Via Web-UI
OPC UA Server Via Web-UI
107100Base-T Operation Modbus TCP Via Web-UlI
CEA-852 [P852 active
LVIS-3MEx BACnet/IP BACnet/IP act.
Router BIP / MSTP Via Web-UI
RS-485 . BACnet MS/TP MS/TP active
Operation
Modbus RTU Via Web-UI
FT-10 Configuration CEA-709 FT-10 active
Operation CEA-709 FT-10 active

Table 8: Available interfaces
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6.2 Configuring the IP-852 interface

Before the L-VIS device can be used on an IP-852 channel, the following things have to be
configured in the setup menu of the device (see also section 7.3):

1.

CEA-709 Settings: If not controlled by the IP jumper, select the IP852 interface
mode on the CEA-709 settings page. The currently active interface is listed at the
bottom of this page and the corresponding button is green, the button of the
currently inactive interface is red.

IP Settings: Configure the IP configuration of the L-VIS device. In the setup
menu of the device, configure the IP-Address, Net mask and Standard Gateway.
Reset the device when the IP configuration and interface mode selection is
finished.

CEA-852 configuration: After reboot, set the Escrow time, Aggregation time
and the MDS5 key on the CEA-852/RNI page of the setup menu. The CNIP port
setting should normally be set to 1628 and the NAT mode should be set to
automatic.

Configuration Server: Add the L-VIS device to an IP-852 channel. To do this,
either enter the IP address of the desired configuration server on the CEA-852/RNI
setup page or add the IP address of the L-VIS device to the channel list in a
configuration server, e.g. on an L-IP. In order to add the device by entering the
configuration server address, the server must have the auto-member option
enabled. No additional reboot is required.

Check configuration server: To check if the L-VIS device was correctly added
to the channel, enter the CEA-852/RNI page in the setup menu. The configuration
server field should now display the IP address of the configuration server.

6.3 FT-10 (LVIS-3E1xx/3MEX)

The device’s FT-10 port is fully compatible to the parameters specified by LONMARK for
this channel. FT-10 ports can also be used on Link Power (LP-10) channels. However, the
device does not provide the power supply for Link Power channels.

When using the Free Topology Segment feature of the FT, only one termination is required

and can be placed anywhere on the free topology segment (see Figure 2). A suitable

termination device, the LT-33, can be ordered from LOYTEC.

100 pF, 50V
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100 uF, 50V

Figure 2: FT Free Topology Termination.

In a bus topology, two terminations are required (Figure 3). These terminations need to be
placed at each end of the bus. LT-33 modules can be used in this configuration as well,
since they support both free topology and bus termination.
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Figure 3: Termination in an FT Bus Topology.

6.4 MS/TP (LVIS-ME2xx/3MEX)

BACnet MS/TP uses the RS-485 port and usually needs three wires (negative, positive, and
reference). Polarity must be connected correctly. When using 2-wire MS/TP, earth ground
must be connected to the negative terminal of the power supply. Never connect the positive
terminal of the power supply to earth ground! See the installation sheet that came with the
unit for wiring instructions. Each MS/TP network segment must be properly terminated.
Use an LT-04 network terminator connected at each of the two ends of the segment media.

The RS-485 transceiver of the device represents one full-load on the RS-485 bus.
Consequently, a minimum of 31 devices are supported on the MS/TP channel. More
devices may be possible, if they are half-load or quarter-load units. Please consult the third-
party documentation. If more MS/TP devices need to be connected, use an RS-485 repeater
to separate them electrically.

Logically, the MS/TP bus supports up to 255 devices. Each MS/TP device must be assigned
a unique MAC address. Up to 127 MS/TP masters can be connected. Make sure, that the
Max_Master setting includes the highest MS/TP master MAC address.

For operation of some slower devices on the MS/TP network it is recommended to set the
following properties of the device object to fine-tune communication on the network:

e APDU_Timeout = 60000 (1 min).
e APDU Segement Timeout = 40000 (40 sec).

e Optionally, disable MS/TP slave proxy if not needed in order to optimize bandwidth
usage: Slave Proxy Enable = { False }.

6.5 Modbus RTU (LVIS-ME2xx/3MEx)

Modbus RTU also uses the RS-485 port and can optionally be activated instead of BACnet
MS/TP. The topology of Modbus RTU consists of a trunk cable, to which the devices are
either connected directly or via short derivation cables. Without repeater, a maximum of 32
slave devices with full RS-485 unit load can be connected to the bus. If RS-485 transceivers
of slave devices are assured to pose only 1/2, 1/4 or even 1/8 unit load, a maximum of 64,
128, 256 slaves can be operated without a repeater, respectively. Alternatively, a repeater
may be used. In any case, a maximum of 247 slaves can be addressed.

Each Modbus RS-485 network segment must be properly terminated with an LT-04
network terminator connected at each of the two ends of the segment media. Some Modbus
slave devices might require a biasing terminator to guarantee a defined level on the wire
when being idle. Use an LT-B4 instead of the LT-04 on one end in this case.

The maximum length of the cabling depends on the Baud rate used. Without repeater a
maximum length of 1000 meters is possible at 9600 Baud. According to the Modbus
standard the derivation cabling must never exceed 20 m.
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6.6 Redundant Ethernet

6.6.1 Ethernet Cabling Options

Most of the L-Vis models are equipped with two Ethernet ports which can be connected
internally through an Ethernet switch. This allows for advanced cabling options to reduce
cabling costs or to increase network resilience. For this discussion, the term upstream is
used to designate the direction towards the network, which the devices are connected to.
Likewise, the term downstream is used to designate devices more distant to the network
which the devices are connected to.

Redundant cabling options are enabled by the Rapid Spanning Tree Protocol (RSTP) which
is implemented in most managed switches. Please note, that this is a feature of the switch,
not the L-Vis device, so LOYTEC cannot guarantee that this will work with a particular
switch model. In no case redundant cabling options will work with unmanaged switches
since it will create network loops. The older Spanning Tree Protocol (STP) should not be
used for this type of application, as it converges too slowly.

Star topology: In the most basic setup, a device is connected to an Ethernet switch with
one cable. This is called a star cabling because all devices are connected to a common
upstream device. In this setup, the cable and the switch are single point of failures.

Chain topology: Because the device itself acts as an Ethernet switch, this device can be
connected to a chain. This is a special form of the star topology. Its advantage is the
reduced cabling costs. The disadvantage is the connection loss to downstream devices when
an upstream device is powered-off, reset or removed. Also, the Ethernet bandwidth (100
MBit/s) is shared among all members of the chain. The last device has one unused Ethernet
port, as it is not allowed to create Ethernet loops without STP. The recommended
maximum number of daisy-chained devices is 20.

Fully redundant topology: Both Ethernet ports are connected to a different upstream
switch. Thus, a single cable or upstream switch problem can be tolerated. This topology
requires RSTP. In Figure 4, devices with IP addresses 192.168.44.10 to 192.168.44.12 are
connected in this way. This connection scheme increases switch and cabling costs, but
increases network resilience. Note that the upstream network is connected via the lowest-
numbered ports. If this is not possible, the ports need to be configured to the lowest STP
port priority value (which is the highest priority).

Upstream Switch 1 Upstream Switch 2

] 2] (3] <] pialnln

]

o[ R s,
Sw =
5 ) (] B 1
(=2} :
- % LVIS-3E115 % ©
© 192.168.44.11 o
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LVIS-ME212
192.168.44.12
1] [2]

Figure 4: Fully redundant Ethernet topology
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Ring topology: In this setup, the devices are connected in a chain and each end of the chain
is connected to a different upstream switch. This topology requires RSTP. If a single device
is powered off, the RSTP will automatically recalculate the spanning tree so that all other
devices in the chain are reachable. Only if two devices are power-off at the same time, the
devices between them will not have an Ethernet connection. In Figure 5, devices with IP
addresses from 192.168.44.10 to 192.168.44.12 are connected in this way. The
recommended maximum number of daisy-chained devices is 20.

Upstream Switch 1 Upstream Switch 2
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192.168.44.10 192.168.44.11 192.168.44.12
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192.168.44.2
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Figure 5: Ring Ethernet topology

6.6.2 Upstream Options

In case of redundant switches, there are two possible upstream topologies:

Single upstream connection: Switchl or Switch2 is connected to the upstream network
while the other switch only provides a redundant path to the end devices. The redundant
path is created by a direct Ethernet cable between Switchl and Switch2 which needs to be
plugged into a lower-numbered port than the end devices are connected to. If this is not
possible, the STP port priority for the cross-connection cable needs to be set to a low value.
The RSTP domain should be restricted to Switchl and Switch2. This can be done by
enabling a BPDU filter on the port on Upstream Switch 1. This will block all RSTP packets
to enter the upstream network. A sample setup for this topology is shown in Figure 6.

Upstream Switch 1

[ [2] [s] [4]

Direct Ethernet cable between Switch1 and Switch2
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Figure 6: Single upstream connection.

Redundant upstream connection: Switchl and Switch2 are both connected to the
upstream network, either to two ports on the same switch or to two redundant upstream
switches. In this case, RSTP is needed to ensure a loop-free topology between the upstream
switches, Switch1 and Switch2, so the RSTP domain includes the upstream network and the
chained L-INX/L-GATE devices. The configuration of Switchl and Switch2 need to ensure
that they are not selected as the root bridge. If possible, device communication should be

Version 5.1

LOYTEC electronics GmbH



L-VIS User Manual 52 LOYTEC

bound to a separate VLAN and MSTP (Multiple Spanning Tree Protocol) should be
employed to isolate the spanning tree operations. This topology is shown in Figure 4.

6.6.3 Preconditions

For the fully redundant and ring topology, the following preconditions have to be met:

e  The upstream switches have to support the Rapid Spanning Tree Protocol (RSTP),
as defined in IEEE 802.1w.

e  The upstream switches have to provide a broadcast storm filter.
e  Two distinct switches are required for each end of the device chain.

e  Both upstream switches are connected to the same Ethernet network.

6.6.4 Switch Settings

The switches which connect the devices to the network need the following settings. Note
that these are only recommendations or starting points. Each network with redundant
connections needs testing and verification to prevent network loops.

e  The STP bridge must be enabled.

e The STP bridge priority should be set to the minimum (61440), so that these
switches are not elected as root bridg