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Important Safety Instructions Waste Electrical & Electronic Equipment Common Safety Symbols
. WEEE
Class | apparatus construction. o
. . o Description
This equipment must be used with a mains power system with a This marking shown on the product or its literature,
protective earth connection. The third (earth) pin is a safety feature, indicates that it should not be disposed with other
do not bypass or disable it. The equipment should be operated only household wastes at the end of its working life. To Alternating current
from the power source indicated on the product. prevent possible harm to the environment or human

health from uncontrolled waste disposal, please
separate this from other types of wastes and recycle it
responsibly to promote the sustainable reuse of material |||
resources. Household users should contact either the
retailer where they purchased this product, or their local government

To disconnect the equipment safely from power, remove the power
cord from the rear of the equipment, or from the power source. The
MAINS plug is used as the disconnect device, the disconnect device
shall remain readily operable.

Protective conductor terminal

Caution, possibility of electric shock

>PPO® ¢ i

There are no user-serviceable parts inside of the unit. Removal of the office, for details of where and how they can take this item for
cover will expose dangerous voltages. To avoid personal injury, do not environmentally safe recycling. Business users should contact their )
remove the cover. Do not operate the unit without the cover installed. supplier and check the terms and conditions of the purchase contract. Caution

. . . This product should not be mixed with other commercial wastes for
The appliance must be safely connected to multimedia systems. .

. . . g disposal. _
Follow instructions described in this manual. Laser radiation
CAUTION Caution: Laser product

RISK OF ELECTRIC SHOCK

DO NOT OPEN
RISQUE DE CHOC ELECTRIQUE
NE PAS OUVRIR

Ventilation

CLASS 1
LASER PRODUCT

For the correct ventilation and to avoid overheating ensure enough
free space around the appliance. Do not cover the appliance, let the
ventilation holes free and never block or bypass the ventilators (if any).

WARNING

To prevent injury, the apparatus is recommended to securely attach to
the floor/wall or mount in accordance with the installation instructions.
The apparatus shall not be exposed to dripping or splashing and that
no objects filled with liquids, such as vases, shall be placed on the
apparatus. No naked flame sources, such as lighted candles, should
be placed on the apparatus.
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Symbol Legend

The following symbols and markings are used in the document:

WARNING! Safety-related information highly
recommended to read and keep in every case!

which is

ATTENTION! Useful information to perform a successful procedure;
it is recommended to read.

INFO: A notice which may contain additional information. Procedure
can be successful without reading it.

DEFINITION: The short description of a feature or a function.

TIPS AND TRICKS: Ideas which you may have not known yet but can
be useful.

Navigation Buttons

“*

@

Go backto the previous page. If you clicked on a link previously,
you can go back to the source page by clicking the button.

Navigate to the Table of Contents.
( Step back one page.

> Step forward to the next page.

Device Legend

The endpoint devices can be ordered with various colored front panel
but the transmitter is always red and the receiver is always yellow in
this manual for the sake of simplicity.

 MI——

Receiver

Transmitter

For the available colors of the front panel
sales@lightware.com.

please contact

Document Information

All presented functionsrefertotheindicated products. The descriptions
have been made during testing these functions in accordance with the
indicated Hardware/Firmware/Software environment:

Item Version

Lightware Device Controller (LDC) software 1.26.0b6
Lightware Device Updater V2 (LDU2) software 1.0.1b22

UBEX-PRO20-HDMI-F100 1.1.1
Firmware package

UBEX-MMU-X200 1.0.2

UBEX-PRO20-HDMI-F100 1.2
Hardware

UBEX-MMU-X200 1.0

Document revision: 1.2
Release date: 14-11-2018

Editor: Tamas Forgacs

Page Legend

The side color of the pages indicates the related application mode of
the device. If the page is no color-filled, the chapter is about general
information for both Extender and Matrix modes.

Introduction

Sample page for Matrix mode
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Introduction

Thank you for choosing Lightware’s UBEX families extender. In the first chapter
we would like to introduce the device highlighting the most important features

in the following sections:

DESCRIPTION
Box CONTENTS

>
>
» FEATURES
4

APPLICATION MODES

1.1.

Description

Lightware’s one of the most visionary development project is the
UBEX (Ultra Bandwidth Extender) product family. This offers a new
optical solution that provides 4AK@60Hz 4:4:4 uncompressed signal
extension with extra low latency for the user. It applies packet-based
transmission instead of the conventional method.

We use standard, certified 10 Gbps SFP+ optical modules which
support the hot swap connection, therefore they are interchangeable
by the user without powering off the device. There could be either
duplex multimode/singlemode modules (1-1 fiber for each direction
per 10 Gbps link) or bidirectional singlemode module (1 fiber for both
direction per 10 Gbps link). The maximum supported cable length is
400 m with multimode modules (OM4), and 10 km with short range
singlemode modules, or 80 km with long range singlemode modules.
In a typical application with standard, non-blocking 10 Gbps Ethernet
switch it is necessary to use both directions of the link. Therefore the
number of necessary fibers depends on the link speed and the optical
module: for 10 Gbps 1 or 2 fibers, for 20 Gbps 2 or 4 fibers are needed.
One of the primary advantages of the new architecture is scalability.

Full 2k HOIMi 2.0

GOHZ & %:%:% HGH DEFINITION MULTIMEDIA INTERFACE
Model Denomination

Ultra Bandwindth Extender HDMI interface Model number

UBEX-POZO-HDMI-100

ProLine product category Fiber (SFP+) interface

20 Gbit/s signal transmission

About the Serial Number

Lightware devices contain a label indicating the unique serial number
of the product. The structure is the following:

Year of the manufacturing (3-9, A-Y):
| 7=2017, 8=2018, 9=2019, A=2020, etc...

7A000941 —— 6-digit running sequence number

Month of the manufacturing (1-9, A-C):
1=January, 2=February, ..., C=December

1.2. Box Contents
1.2.1. UBEX-PR0O20-HDMI-F100

o e =

UBEX endpoint device IEC power cable UTP patch cable (3 m)

Safety and | Quick

\Warranty Start
\nfo Guide
/

Safety & warranty info,
Quick Start Guide

INFO: 10 GbE singlemode/multimode SFP+ modules can be ordered
separately for the UBEX endpoints. For the details please contact
sales@lightware.com.

1.2.2. UBEX-MMU-X200

7 > &=

UBEX-MMU-X200 IEC power cable UTP patch cable (3 m)
device (2%)

Satety and | Quick
\Warranty Start
\nfo Guidg
/

Phoenix® Combicon Safety & warranty info,
3-pole connector (2x) Quick Start Guide

INFO: 1 GbE singlemode/multimode SFP modules can be
ordered separately for the MMU. For the details please contact
sales@lightware.com.


mailto:sales%40lightware.com?subject=
mailto:sales%40lightware.com?subject=
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1.3. Features

C
I
O

&
£
-

Uncompressed 4K Support

Up to HDMI 2.0 4K 2160p@60Hz 4:4:4 video input or 4096x2160@60Hz resolution over a
20 Gigabit network with extra low latency.

Ethernet Based Extender
The UBEX system is Ethernet based, using 10 GbE, IGMPv2, and IPv4 protocols.

Pixel Accurate Reclocking

Each output has a clean, jitter free signal, eliminating signal instability and distortion caused by
long cables or connector reflections.

Frame Detector and Signal Analysis

The exact video and audio signal format can be determined such as timing, frequencies, scan
mode, HDCP encryption, color range, color space and audio sample rate.

HDCP 2.2 compliant

The UBEX extenders complies to the HDCP 2.2 standard. HDCP capability on the digital video
inputs can be disabled when non-protected content is extended.

Scaling the Output Image

Video scaling is the process of changing the size of a video frame in order to match the native
resolution of a display sink. It involves converting the resolution to a higher or lower format and
also a change in aspect ratio; typically from 4:3 to 16:9.

Frame Rate Converter

Frame rate conversion is available for the UBEX endpoints in transmitter and receiver operation
modes either. The most frequently used resolutions can be forced on both inputs or outputs.
Changeable Operation Mode

UBEX endpoint devices can be configured as transmitter or receiver in few simple step by the
user anytime.

Multi stream

UBEX endpoint devices are able to simultaneously transmit two video streams with embedded
audio via the SFP+ interface.

Dynamic Virtual Matrix

The Matrix Management Unit (MMU) can build up a dynamic virtual matrix with any number of
transmitters and receivers connected in one network. It displays a traditional crosspoint view
of the virtual matrix in the Lightware Device Controller (LDC) software, also displaying the video
streams which can be sorted by unique tags for the easy recognition.

Signal Bandwidth Management

The Matrix Management Unit can prioritize the video streams by the signal bandwidth. The
priority order is specified by the user based on the current application.

Color Space Conversion

Color space of the output video can be changed based on the type of the display device.

Seamless Switching (Clean Cut)

UBEX series extenders provide seamless switching (clean cut) technology which is the
capability to deliver consistent performance and reliability. The advantage of the technology is
that various environments with different video sources and displays will not impact signal loss.
Built-in Web Page

Easy access from a web browser to control and configure the Matrix Management Unit and the
UBEX matrix.

Modular SFP+ Interface

UBEX series extenders use standard, certificated 10 Gbps SFP+ optical modules which are plug
and play, so they are swappable by the user.

Local Video Output

User can attach a local monitor to observe the video signal sent through the SFP+ ports.
The resolution and clock frequency are the same with the HDMI inputs, no internal scaling or
conversion is applied.
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1.4. Application Modes

UBEX extender system has two main application modes:

= EXTENDER MODE - Point-to-point connection between one transmitter and one receiver;
= MATRIX MODE - Virtual AV matrix with more transmitters and receivers and a Matrix Management Unit

(MMU) which controls the AV network.

I ATTENTION! The endpoint firmware version v1.0.1 supports the Extender mode only.

INFO: The Extender or Matrix mode is set automatically in the endpoint device. If the device detects direct
connection with another endpoint device at the other side of the connection, the mode is set to Extender

mode; if the MMU connects to the device, the mode is set to Matrix mode.

The two modes bring different functionality and control methods for the endpoint and the MMU devices.

The following settings are available in the MMU only in case the Matrix mode:

= Operation mode setting (transmitter / receiver configuration for the endpoints)

= All network-related settings, e.g. DHCP setting, static IP address, etc.
= All HDMI port settings for the inputs and outputs

= EDID settings
= Reloading factory defaults

ATTENTION! Switching between the Extender and Matrix mode changes the LCD menu structure and
the LW3 command protocol tree of the endpoint device. It happens because of the control settings listed

above transfer between the endpoints and the MMU.

1.4.1. Typical Application - Extender Mode

Ethernet

(" CONTROL ROOM

E_

Laptop Blu-ray player

HDI\/IIl lHDMI

—— >
<

== 0
UBEX transmitter

on| [ o
L

Local display ~ Local display

A 4 CONFERENCE ROOM )
—
Display Projector
HDMI T THD'\/”
—wm.
> i =e
UBEX receiver
\ J

Application diagram of Extender mode

1.4.2. Typical Application - Matrix Mode

UBEX receiver

Matrix Management Unit

Ethernet

(&

D_

rTHEATER - N ( CONTROL ROOM N ( - CINEI\/IA\
Projector Projector
THDI\/II THDMI
M— —_—
G T < — :
.m;“_-,ﬁ.. < : J :-jﬁ.'
UBEX receiver UBEX receiver
Laptop Blu-ray player Blu-ray player
lHDMI lHDMI lHD'V”
B in
: L3 switch UBEX transmitter
UBEX transmitter (N )
J s h . J
4 N\ | A : N 7 )\
CONFERENCE ROOM 1 K S CONFERENCE ROOM 2
|| l_—-_—l . - e
Touch control Display Display ~ Projector
Ethernet THDN” - THDN” THDN”
A— A—
g Bl UBEX-MMU-X200 — B,

UBEX receiver

UBEX transmitter A— = | HOMI
HDMI THDMI Laptop HDMI UBEX transmitter
\_ Laptop PC ) ) Laptop PC )

Application diagram of Matrix mode

I ATTENTION! The endpoint firmware version v1.0.1 supports the Extender mode only.
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Product Overview

The following sections are about the physical structure of the device, input/
output ports and connectors; software and hardware capabilities:

FRONT AND REAR VIEW - UBEX-PRO20-HDMI-F100
FRONT AND REAR VIEW - UBEX-MMU-X200
ELECTRICAL CONNECTIONS

PORT DIAGRAMS

v v v v

2.1. Front and Rear View - UBEX-PR0O20-HDMI-F100

Front View

Rear View

!

@ ® 0 ©

Status LEDs

LCD screen

Jog dial
control knob

Reset button

AC connector

Ethernet
connectors

AR
T L

The LEDs give immediate feedback about
the current status of the endpoint device.
See the details in the Status LEDs section.

LCD screen showing the most important
settings and parameters in the front
panel menu. The available settings and
information depends on the current
application mode.

Easy setting and menu navigation by the
jog dial control. Keep dialing and click while
getting feedback on the LCD.

Reboots the device (the same as
disconnecting from the power source and
reconnecting again).

Standard IEC  connector
100-240 V, 50 or 60 Hz.

accepting

Standard locking RJ45 connectors for
1 Gbps Ethernet connections to control
the device, for user Ethernet access, and
firmware upgrade purpose.

0 HDMI input HDMI input ports with HDMI 2.0 support for
ports the source devices. (Only for Transmitter
operation mode!)
@ HDMI output HDMI output ports with HDMI 2.0 support
ports for sink devices. When the device is
configured as a transmitter the ports
operate as local HDMI outputs.
9 SFP+ port Optical port slots for 2x 10 GbE SFP+
slots modules or 10 GbE DAC cables. Ports can
be used for either singlemode or multimode
fiber optical connections.
Status LEDs
LIVE Transmitter / Receiver
1
-::.;\:— blinking | The device is powered and ready to use.
C off The device is not powered or out of operation.
STATUS Transmitter / Receiver
P on All measured temperature and voltage values are
within the limits.
_:‘.}:_ blinking Meafsu_red temperature or voltage value is out of
Ny the limits.
C off The device is not powered or out of operation.
LINK OK Transmitter / Receiver
P on The connection is established on SFP+ LINK 1 and
2 and the Link Aggregation is working.
NS TS blinkin The connection is established on SFP+ LINK 1 and
“ae 9 | 2 and LACP detection period is active.
No connection is established on one of the SFP+
C off )
links.
MMU AVAILABLE Transmitter / Receiver
Matrix mode is active; the communication is live
o on between the endpoint and the Matrix Management
Unit (MMU).
ol blinkin Matrix mode is active; no communication between
N 91 the endpoint and the MMU.
C off Extender mode is active; no communication
between the endpoint and the MMU.
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2.2. Front and Rear View - UBEX-MMU-X200

Front View

Rear View

©®@ 00 & 0 0 ©

reer s
‘

&

6006 o

Control Ethernet
port 1

Status LEDs

LCD screen

Jog dial control
knob

Reset button

USB connector

RS-232
connectors

Control Ethernet
port 2

Front panel RJ45 connector for control and firmware upgrade purpose. The port
supports 100 Mbps Ethernet connection, auto-negotiation, and auto-MDI/MDIX.

The LEDs give immediate feedback about the recent status of the device.

LCD screen showing the most important settings and parameters in the front
panel menu.

Easy setting and menu navigation by the jog dial control. Keep dial and click
while getting feedback on the LCD.

Reboots the device (the same as disconnecting from the power source and
reconnecting again).

Reserved for future development.

2 pcs 3-pole Phoenix connectors for serial communication. The connectors are
for controlling the device and connection with third-party system controllers.

Rear panel RJ45 connector for control and firmware upgrade purpose. The port
supports 1 Gbps Ethernet connection, auto-negotiation, and auto-MDI/MDIX.

Q Ethernet port
for UBEX
network

@ SFP slot for
1GbE SFP
module for
UBEX network

@ AC connector

RJ45 connector with 1 GbE support for connection to the UBEX network.
Connect the MMU and the L3 network switch by a CATx cable via the connector.
Use one of the UBEX network connectors (RJ45 or SFP) only in the same time to avoid
the network loop!

Optical port slots for an 1GbE SFP module for connection to the UBEX network.
Connect the MMU and the L3 network switch by LC fiber optical cable or DAC
cable. Ports can be used for either singlemode or multimode fiber optical
connections.

Use one of the UBEX network connectors (RJ45 or SFP) only in the same time to avoid
the network loop!

Standard IEC connector accepting 100-240 V, 50 or 60 Hz.

Status LEDs

LIVE

-:::::— blinking | The device operates normally, the core software is running.
@ on Device initialization is in progress.
C off The device is not powered or out of operation.

POWER
O on The device is powered and ready to use.
C off The device is not powered or out of operation.
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2.3. Electrical Connections

2.3.1.

The following sections describe all possible electrical connections of
the UBEX endpoint and MMU devices.

SFP / SFP+ Slots

DEFINITION: The small form-factor pluggable (SFP) is a
compact, hot-pluggable optical module transceiver used for both
telecommunication and data communications applications. It is a
popular industry format jointly developed and supported by many
network component vendors. *

DEFINITION: The enhanced small form-factor pluggable (SFP+)
UBEX endpoint devices and the Matrix
of the endpoint devices) slots for the fiber optical connections via

is an enhanced version of the SFP that supports data rates up to
Management Unit contain standard 1x SFP (in
SFP / SFP+ modules or DAC cables. The installed SFP / SFP+ modules

10 Gbit/s. *
the case of the MMU) and 2x SFP+ (in the case -
can be singlemode or multimode as well.

Endpoint devices MMU
Number of slots 2 1
Type of the slot SFP+ SFP
Maximum bandwidth 10 Gbps 1 Gbps
per slot
. . Audio, video,
Transmitted signal Ethernet Ethernet only

For the details about the DAC cable / SFP+ module installation see
the SFP+ Slot Connection section for the Extender mode and the
SFP / SFP+ Slot Connection section for the Matrix mode.

Maximum Allowed Optical Cable Length

The maximum allowed optical cable
length depends of the installed SFP+
modules. Always check the specification
of the optical modules before the fiber
optical cabling.

* Source: https://en.wikipedia.org/wiki/Small_form-factor_pluggable_
transceiver

2.3.2.

2.3.3.

2.3.4.

AC Power Connection

UBEX endpoint devices and the Matrix Management Unit
contain standard IEC power connector and works with
100 to 240 Volts AC, 50 Hz or 60 Hz power sources.

Connect the power cord to the AC input connector; the
extender is immediately powered on. After the booting
procedure the last configuration is loaded automatically.

HDMI Connector

The endpoint device provides standard 19-pole HDMI
connector for inputs and outputs with HDMI 2.0 support.
Always use high quality HDMI cable for connecting sources and
displays.

Ethernet Connector

UBEX endpoint devices and the Matrix Management
Unit provide standard RJ45 connectors for LAN and user
Ethernet access. Always use high quality Ethernet cable.

Wiring of LAN Cables

Lightware recommends the termination of LAN cables on the basis of
TIA/EIAT 568 A or TIA/EIA T 568 B standards.

:ﬁ
1
Top

Hill

|

Bottom Side
Pin | TIA/JEATS68A | Color and name TIA/EIAT568B | Color and name
1 7 white/green stripe white/orange stripe
2 @I | green solid ® ) | orangesolid
3 @)===== | white/orange stripe | @)= | white/green stripe
4 blue solid blue solid
5 white/blue stripe white/blue stripe
6 orange solid @I | green solid
7 f)mmmm | White/brown stripe white/brown stripe
8 brown solid brown solid

Wiring of LAN cables by types

WARNING! Never connect non-assembled CATx cable to the port
while the unit is powered, it may damage the device!

2.3.5.

2.3.6.

RS-232 Connector

The Matrix Management Unit contains a 3-pole Phoenix connector
which is used for RS-232 serial connection.

Pin nr. Signal Y4y,
ﬁﬁﬁ 1 Ground
2 TX data
3 RX data

RS-232 connector pin assignments
Compatible Plug Type
Phoenix® Combiconseries (3.5mm pitch, 3-pole), type:MC 1.5/3-ST-3.5.

You can find help for the correct wiring in the Cable Wiring Guide
section.

USB Mini-B Connector

UBEX series devices provide standard USB 2.0 mini B-type
connector for software control and firmware upgrade purpose.

INFO: The control USB port of the MMU is reserved for future
development.
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2.4.2. UBEX-PR0O20-HDMI-F100 - Receiver Mode 2.4.3. UBEX-MMU-X200

2.4. Port Diagrams

HDMIin 1 o Digtal video N HDMI out 1
Digital Video processor ﬁ
video - Scaler Digital video S
E@% Ethernet ; ’7 S+
F||r||‘ Link 1
o Video processor o and 2
Digital -FRC Digital video
video - CSC
HDMI in 2 S > HDMI out 2
Digital video
Port diagram of the F100 transmitter
Description

The transmitter can receive two HDMI video streams via the HDMI
input ports (HDMI in 1 and 2). The original video streams can be
transmitted over the local HDMI output ports (HDMI out 1 and 2). The
HDMI out 1 transmits the signal of the HDMI in 1, the HDMI out 2
transmits the signal of the HDMI in 2.

The video streams of the HDMI inputs are processed in the video
processors. The processor of the HDMI in 1 has video scaler, frame rate
converter (FRC), and color space converter (CSC) functions. The processor
of the HDMI in 2 has frame rate converter and color space converter
functions.

After the Ethernet packetizing the two video streams are transmitted
to the receiver via the SFP+ ports.

The unit has two 1 Gb/s Ethernet ports for control purpose and user
Ethernet access. This signal can also be transmitted to the receiver
via the SFP+ ports.

HDMI out 1

HDMI in 1 Digital video

Video processor
- Scaler
- Frame rate converter

Digital video

IP packets

LS”I?E: ; Ethekrne;t - CSC
and 2 epacketizer

Video processor
- Frame rate converter

Digital video
- CSC

Digital video HDMI out 2

HDMI in 2

Port diagram of the F100 receiver

Description

The receiver can receive two HDMI video streams via the SFP+ input
ports (SFP+ Link 1 and 2). The HDMI input ports do not accept signals
when the device is configured as receiver.

After the Ethernet depacketizing the streams are processed by the
video processors. The processor of the HDMI out 1 has video scaler,
frame rate converter (FRC), and color space converter (CSC) functions. The
processor of the HDMI out 2 has frame rate converter and color space
converter functions.

The streams received from the transmitter can be routed to any HDMI
outputs of receiver, so the stream from the TX - HDMI in 1 can be
switched to the RX - HDMI out 1 or 2, or both ones either.

The unit has two 1 Gb/s Ethernet ports for control purpose and user
Ethernet access. This signal can also be transmitted to the transmitter
via the SFP+ ports.

2.4.1. UBEX-PRO20-HDMI-F100 - Transmitter Mode 221 (B

UBEX NETWORK
RS-232 2

Control
Ethernet
Ethernet 1 switch

Control
Ethernet 2

Port diagram of the Matrix Management Unit

The UBEX-MMU-X200 can receive control signals from the
two serial ports (RS-232 1 and 2), and the two Ethernet ports
(Control Ethernet 1 and 2).

ATTENTION! The Control Ethernet 1 port (on the front panel)
supports 100 Mbps Ethernet only. The Control Ethernet 2 port (on
the rear panel) supports the 1 Gbps Ethernet connection.

INFO: The MMU does not transmit HDMI signals.

The CPU forwards the RS-232 and Ethernet signals to the SFP and CATx
ports and after a TCP/IP converting transmits it to UBEX endpoints.

The Functions of the Matrix Management Unit (in Matrix Mode):

= Dynamic crosspoint handling

= Network bandwidth utilization management
= EDID management

= Monitoring of the network and the endpoints
= Backup and restore

= Interface for third-party system controllers
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ExXTENDER IMODE

The following chapters are related to the Extender mode.

Extender mode = Point-to-point connection between a transmitter and a receiver.

For the Matrix mode see the Matrix Mode chapters.
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3. Installation - Extender Mode

Installation - Extender Mode

The chapter is about the installation of the device and connecting to other
appliances, presenting also the mounting options and further assembly steps:

>
>
>
4

MOUNTING OPTIONS
CONNECTING STEPS
SFP+ SLOT CONNECTION
STARTUP OF THE SYSTEM

UBEX series — User's Manual

3.1. Mounting Options

3.1.1.

Devices can be mounted in several ways, depending on the application.
Besides using with rack shelf, a mounting bracket is available which
offers easy mounting on truss systems with standard clamps. The
bracket can be also used for building the unit into the furniture:

Mounting bracket V2

ll“llllllllllllllll“i

1U high rack shelf

WARNING! Always use the supplied screws. Using different (e.g.
longer) ones may cause damage to the device.

ATTENTION! Pay attention to the ventilation holes when designing
the system especially when the extender is built into/under
furniture. Front and rear ventilation holes must not be covered.
If a UBEX device is installed in a closed space, the designer shall
provide satisfactory ventilation to prevent excessive heat build-up
inside.

INFO: The endpoint device is half-rack sized.
To order mounting accessories please contact sales@lightware.com.
Mounting Bracket V2

Mounting bracket V2 gives an opportunity to mount the device to any
furniture surface. Fasten the bracket on the side of the unit with the
provided screws and fasten it to a stand / board / truss / furniture.

Fixing the Bracket to the Device

Fasten the mounting bracket on the side of the unit with the provided
screws (4 pcs M3 screws per Mounting bracket V2).

WARNING! M3x6 size is the longest allowed screw for fixing the
ears to the housing. Using different (e.g. longer) ones may cause
damage to the device.

Furniture Mounting

3.1.2.

WARNING! Pay attention to the ventilation holes when designing
the system. Front and rear ventilation holes must not be covered.

INFO: The chipboard screws are not supplied with the mounting kit.
Rack Shelf Mounting

Allows rack mounting for half-rack, quarter-rack and pocket sized
units.

R Y S S S S S
! § 4 4 4 8 4 & ! §
1U high rack shelf provides mounting holes for fastening two half-rack

or four quarter-rack sized units. Pocket sized devices can also be
fastened on the self.

.% eeacate .‘wo_-,@o :

WARNING! Pay attention to the ventilation holes when designing
the system. Front and rear ventilation holes must not be covered.

INFO: The screws for the rack frame are not supplied to the device.
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3.2. Connecting Steps

Monitor Projector

=
T |

PC Blu-ray player Monitor 4KTV
= e J\
== B
UBEX transmitter
| ®

Touch panel Power

UBEX receiver

4

ul

Laﬁop Power

Connect singlemode or multimode (depends on the installed SFP+ modules) fiber optical cables
or DAC cables between the UBEX transmitter and the receiver. The Extender Mode is detected
and applied automatically in the device once the connection is established successfully.

Transmitter (TX) Side Receiver (RX) Side

Connect the transmitter and the source
devices (e.g. PC, Blu-ray player) using the
HDMI input 1 and 2 ports by HDMI cables.

Connect the sink devices (e.g. monitor,
projector) to the HDMI output 1 and 2
ports by HDMI cables.

Connect the local sink devices
(e.g. monitor, 4K TV) to the

Optionally connect the receiver to a
LAN in order to control the device.

HDMI output 1 and 2 ports by HDMI

cables. Connect the power adaptor to the AC

input on the receiver first, then to the
AC power socket.

Optionally connect the transmitter to a

LAN in order to control the device.

Connect the power adaptor to the AC
input on the transmitter first, then to
the AC power socket.

I WARNING! User Ethernet is also transmitted over the SFP+ interface so be sure not to create network loop!
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3.3. SFP+ Slot Connection

INFO: The SFP+ slots support the hot swap connection - the endpoint devices do not need to be powered
off before inserting or removing SFP+ modules or DAC cables.

3.3.1. Installation of SFP+ Modules

UBEX endpoint devices use SFP+ modules for the fiber optical connections.
The optical modules can be changed based on the current application of the
extender: it can be singlemode or multimode, or BiDi modules, up to 10 GbE
signal transmission.

INFO: It is recommended to install 2x 10 GbE SFP+ modules per endpoint in the case of HDMI 2.0
(4K@60 Hz 4:4:4) signal transmission.

Inserting and Cabling of SFP+ Modules

Step 1. Put up on the handle bar.
Step 2. Connect the module to the to one of the SFP+ port slot.
Step 3. Connect the LC connectors to the SFP+ modules.

INFO: The SFP+ modules have a side that clips to the connector on the port of the switch, and is designed
to prevent the module from being inserted the wrong way into the port. Do NOT force the module into the
port.

Removing SFP+ Modules

Step 1. Disconnect the LC connectors from the SFP+ module.
Step 2. Pull down on the handle bar.
Step 3. Gently slide out the SFP+ module from the slot.

3.3.2. Installation of DAC Cables

UBEX transmitter and receiver devices can be connected via DAC (Direct
Attach Copper) cables as well. The cable type must support 10 GbE signal
transmission.

INFO: It is recommended to install 2x 10 GbE DAC cables in the case of
HDMI 2.0 (4K@60 Hz 4:4:4) signal transmission.

Inserting the DAC Cables

Step 1. Push the plug of the DAC cable to one of the SFP+ port slot of the transmitter to stop.
Step 2. Push the other plug of the DAC cable to one of the SFP+ port slot of the receiver to stop.

Removing the DAC Cables
Step 1. Pull the handle bar of the plug and gently slide out the cable from the slot.
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3. Installation - Extender Mode

3.4. Startup of the System

The following section describes the startup of the UBEX extender system step-by-step from the beginnings
to the displayed video on the sink devices.

ATTENTION! Before powering on the system please check the Connecting Steps section to be sure all
installation steps are met with the connection requirements.

3.4.1. Switch on the Devices
Power on the UBEX transmitter, the receiver, the source, and the sink devices connected to the extenders.
INFO: After the booting procedure of the UBEX extenders is done, the last configuration is loaded
automatically.
3.4.2. Configure the Endpoint Devices
All endpoint devices are manufactured as transmitter (TX) by default. Set up the operation mode for the
endpoints that are to be used as receivers with the Front panel LCD menu. See the details in the Operation
Mode section.
3.4.3. Establish the Connection with the UBEX Extenders

Establish the connection between one of the UBEX extenders and the controller device via LAN network. It
is highly recommended to connect one of the extenders due to the following reasons:

= The two UBEX endpoints are visible each others in the case of correct SFP+ link connection.

= User Ethernet is also transmitted over the SFP+ interface so be sure not to create network loop!

Network Settings

Check the network settings of the UBEX extenders. You can find the factory default settings of the endpoint
in the UBEX-PRO20-HDMI-F100 section. The network settings can be changed using two different methods:
= via LCD menu - see the details in the Network section.
= via LDC software, in the Device discovery window - see the details in the Establishing the Connection
section.

Lightware Device Controller Software

All required settings can be done by control software, the Lightware Device Controller (LDC). See all the
details about it in the Lightware Device Controller - Extender Mode chapter.

Discovering the Device

Step 1. Open the LDC software. The Device discovery
window will launch automatically to
discover all available Lightware devices on
the network where the controller device is
connected to.

Step 2. Select the device (transmitter or receiver)
what you want to connect to and click on
the green Connect button.
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3.4.4. Check the Signal Status

The Crosspoint menu in the LDC software displays all important information about the incoming, transmitting,
and outgoing HDMI signals. For more detailed information see the Crosspoint Menu section.

UB% EXTENDER MODE CROSSPOINT  EDID MANAGEMENT  SETTINGS

@ Device Discovery

INPUT #1 PROPERTIES (TRANSMITTER) -]

Settings
UBEX TX - UBEX TX UBEX RX - UBEX RX

HOMIin 1 HDMI out 1 SFP+ Link1 HDMI out 1
£ atpgoa

HOMIin 2 HDMI out 2 HDMI out 2

£

Signal info

lock 594.00 MHz

MDS clock: 148.50 MHz)

The Crosspoint menu in the LDC software

Transmitter Side

Step 1. Check the HDMI signal status on the HDMIin 1 and 2 input ports - if the signal status indicator is green, the
signal is present; if it is grey, there is no incoming signal on the port.

Step 2. Check the HDMI signal status on the HDMI out 1 and 2 local output ports - if the signal status indicator is
green, the signal is present and sink device is connected; if it is grey, no transmitted signal on the port.

Step 3. Check the video streams in the Stream 1 and 2 panels - if the signal status indicator is green, the signal is
present; if it is grey, there is no incoming signal on the port. Also check the enable status of the stream
on the stream settings panel.

Receiver Side

Step 1. Check the Stream switcher - the desired stream is switched to the HDMI output port.

Step 2. Check the HDMI signal status on the HDMI out 1 and 2 output ports - if the signal status indicator is green,
the signal is present and sink device is connected; if it is grey, no transmitted signal on the port.

SFP+ Links
Check the connection status of the SFP+ links:

= Green arrows mean connection is established and TCP/IP packages are
transmitted successfully.

= Amber arrows mean connection is established but error happened during
the transmission of the TCP/IP packages - check the SFP+ connection.

= Red arrows mean no connection is established between the transmitter
and the receiver.
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3.4.5. Set the HDCP Settings UB% EXTENDER MODE CROSSPOINT  EDID MANAGEMENT  SETTINGS

Check the HDCP settings either on the input and output ports. For more details about HDCP technology see
the HDCP Management section.

Manufact... |Resolution ic Monitor Name Resolution i Monitor Name

- Open the HDMI in 1 and 2 pOI"[ properties LWR 4096x2160p25.00HZ 2chLPCM H4096x2160p25 i [3840x2160p60.00Hz | 2chLPCM HUHDp60_444
LWR 4096x2160p30.00HZ 2chLPCM H4096x2160p30 E2 (HDMI in 2) 1920x1080p60.00Hz 2chLPCM,8chLP... [Univ_HDMI_ALL
panel on the transmitter side and check the im0 ron woon
HDCP enable setting. Put a tick to enable HDCP .
capability on the port. LR Jsoi0 16055000 P Foopo0
v TTe 0 PN FH o[ AT
= Open the HDMI out 1 and 2 local output port e = R
LWR 4096x2160p60.00HZ 2chLPCM H2_4K_PCM
properties panels on the transmitter side and L. T T e (e
check the HDCP mode setting. TR LN EHFo_ DD AL
~ = Open the HDMI out 1 and 2 output port EDID Management menu in the LDC
roperties panels on the receiver side and
0 ph pk th HF[))CP de setti TIPS AND TRICKS: If there is no pre-installed factory EDID in the list which can fit with your system, a new
> checkthe mode Setling. EDID can be created via the EDID Creator wizard. See more details about it in the Creating an EDID - Easy
EDID Creator section.
INFO: UBEX extenders always authenticate the highest version of HDCP-encryption and cannot force the 3.4.7. Set the Scaler and the Frame Rate Converter
- lower version. T
fj Set up the scaler and the frame rate converter (FRC) for the best user experience. The forced resolution and
a) 3.4.6. Emulate the Correct EDID refresh rate are recommended to fit the supported resolution / refresh rate of the sink device.
4 Emulate the right EDID to the HDMI input ports of the transmitter. The EDID must be set according to the ATTENTION! Both output ports have FRC and CSC functions but the scaler is available for the HDMI out 1
N desired resolution / refresh rate of the stream. ort onl
- p Y.
- INFO: You can find detailed information about the EDID Management menu of the LDC software in the Scaler - Exambple
° EDID Management Menu section; about the technology in general please read the EDID Management P OUTPUT #1 SCALER PROPERTIES (RECEIVER)
- section. In our example the sink device is a 4K-ready monitor Settings
i i i Enable scaling
Navigate to the EDID Management in the LDC software. Set the right side of the panel to the Emulated EDIDs, apd we have to .d|splay a 4K60 Hz video on it. The ]
L : . signal is transmitted on the HDMI out 1 port of the Scaleto 5840x2160p50
and set the left panel to the Factory EDIDs. See the entire list of the pre-installed factory EDIDs in the Factory UBEX receiver
EDID List section. ’ Image posttion Fit o
Navigate to the Crosspoint menu and select the Scaler e Yl
Example panel on the receiver side. Set the Scale to setting to
For HDMl in 1 3840x2160p60, the Image position to Fit, the Color space o syne screen
] ] ) ) ) conversion to YCbCr 4:4:4.
In our example the incoming signal on the HDMI in 1 port is 4K UHD 60 Hz (3840x2160p@60Hz 4:4:4). Other
Frame Rate Converter - Example

Select the F137 memory address on the left side and also select the E1 EDID memory slot on the Emulated
side. Click on the Transfer button (the arrow in the middle) to emulate the selected EDID. In our example the other sink device is a full HD
For HDMI in 2 monitor with 50 Hz refresh rate and we have to display

a 1080p60 Hz video on that. The signal is transmitted on the HDMI out 2 port of the UBEX receiver.
In our example the HDMIin 2 port receives 1080p60 Hz signal (1920x1080p@60Hz). Navigate to the Crosspoint menu and select the FRC panel on the receiver side. Set the Resolution to force
Select the F48 memory track on the left side and also select the E2 EDID memory slot on the Emulated side. setting to 1920x1080p50, the Color space conversion to RGB.
Click on the Transfer button (the arrow in the middle) to emulate the selected EDID.
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UBEX Concept - Extender Mode

The following chapter describes the features of the device with few real-life
examples. The topics that are described:

UBEX series — User's Manual

4.1. Video Interface
4.1.1. Transmitter Mode

HDMI Input Modes

The transmitter can receive HDMI video streams from two HDMI 2.0
input ports. The signals can be up to 4K@60 Hz 4:4:4 in the case of
both inputs.

The stream of the HDMI input 1 can be rescaled and the frame rate
can be converted. The HDMI input 2 has frame rate converter but no
scaler function. The scaler settings are available in the LCD menu (see
the details in the TX HDMI Input 1 and 2 Ports section) and in the LDC
software (see the details in the Scaler Panel (TX Mode) section); the
frame rate converter settings (FRC) are available in the LCD menu (see
the details in the TX HDMI Input 1 and 2 Ports section) and in the LDC

4.1.2. Receiver Mode
HDMI Input Modes

The HDMI input ports of the receiver cannot accept video signals due
to software limitation.

HDMI Output Modes

The receiver can transmit HDMI video streams on two HDMI 2.0
output ports. The signal can be up to 4K@60 Hz 4:4:4 in the case of
both outputs.

The stream of the HDMI output 1 can be rescaled and the frame rate
can be converted. The HDMI output 2 has frame rate converter but no
scaler function. The scaler settings are available in the LCD menu (see
the details in the RX HDMI Output 1 and 2 Ports section) and in the
LDC software (see the details in the Scaler Panel (RX Mode) section);

f » VIDEO INTERFACE ilsi -
:' softyvare (éseehthe deta;}ls o tt?e_IFRC Flrame Rate Converter (gé(CMo_?ﬁ) the frame rate converter settings (FRC) are available in the LCD menu
o » ETHERNET CONTROL INTERFACE sectlon)._ oth inputs have built-in color space converter (. ). The (see the details in the RX HDMI Output 1 and 2 Ports section) and in
- » SFP+INTERFACE CSC settings are available between the scaler and FRC settings. the LDC software (see the details in the FRC - Frame Rate Converter
2 » FURTHER BUILT-IN FEATURES HDMI Output Modes Eg)s(cl\;lo_?ﬁ) sCeé:gon)ﬁBoth OUtpmS‘lhat])\l/e Euilt—in cotlr?r spatI:e con(;/eFr'I;eé
. The settings are available between the scaler an

: > SOFTWARE CONTROL MODES The HDMI output ports of the transmitter are HDMI loop-back ports settings.
- and can be used as local HDMI outputs. The HDMI output 1 transmits
- the signal of the HDMI input 1 port, the HDMI output 2 transmits the Summary Tables
ap signal of the HDMI input 2 port.
74 HDMI INPUTS
W Summary Tables HDMI input 1 HDMI input 2
; HDMI INPUTS Accepted signal (-] (-]
W HDMI input 1 HDMI input 2

Accepted signal up to up to HDMI OUTPUTS

4K@60 4:4:4 4K@60 4:4:4 HDMI output 1 HDMI output 2
Scaler v -
Output signal up to‘ . up to' .

Frame rate converter v v 4AK@60 4:4:4 4AK@60 4:4:4

(FRC) Scaler v -

Color space

converter (CSC) v v I(:IEaRrg)e rate converter v v

Color space
HDMI OUTPUTS converter (CSC) v v
HDMI output 1 HDMI output 2
: up to up to
Output signal AK@60 4:4:4 AK@60 4:4:4
Signal source HDMI in 1 HDMI in 2
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4. UBEX Concept - Extender Mode

4.1.3. HDMI Signal Transmission - Example

HDMI OUT 1 HDMI OUT 2
Local 4K TV Local monitor
E HOMIIN 2 HDMI OUT 2
Laptop HDMI IN 1 OPT womourt W
]

. EX®. y \

4K PC UBEX transmitter UBEX receiver HD monitor

The Concept

Two source devices are connected to the UBEX transmitter: a PC built with a 4K graphic card (output signal:
4K60) and a laptop (output signal: 1080p60). Two sink devices are also connected to the local output ports
of the transmitter: a local 4K TV and a local monitor.

The two streams from the PC and the laptop are transmitted to the UBEX receiver via the fiber optical line.
The receiver transmits the streams toward two source devices: a 4K TV and a full HD (1080p) monitor.

Available Crosspoint Settings

Transmitter Receiver
HDMI out 1 HDMI out 2 HDMI out 1 HDMI out 2
HDMI in 1 v - v v
HDMI in 2 - v v v

The local output ports of the transmitter are fixed: the HDMI out 1 transmits the HDMI in 1 stream, the
HDMI out 2 transmits the HDMI in 2 stream.

The streams coming from the transmitter can be switched between the two output ports of the receiver. For
example the HDMI in 1 stream can be switched to the HDMI out 1 and out 2 as well.

INFO: The crosspoint settings are available in LCD menu of the device (see the details in the RX HDMI
Output 1 and 2 Ports section) and in LDC software (see the details in the Crosspoint Menu section).
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Scaling Options

If the stream of the 4K PC is switched to the HD monitor on the HDMI out 1, it cannot display the high-
resolution video. The solution is the stream transmitted on the HDMI out 1 can be scaled for the sink device
which supports lower resolutions only. For example the 4K60 video is scaled to 1080p60 and the stream can
be displayed on the HD monitor as well.

The scaler is available on the receiver and transmitter side either. The stream of the HDMI in 1 can be re-
scaled and the transmitter transmits the optimized stream toward the receiver.

ATTENTION! The local outputs of the transmitter always display the received original video streams and
cannot be scaled.

Audio Channel Switching

4.1.4.

The audio channels of the streams can be switched on the outputs independently of the video routing. For
example the audio of the laptop can be switched to the stream of the 4K PC so the 4K TV displays the video
of the 4K PC and transmits the audio of the laptop. For further information, see the related LW3 command
in the Audio Stream Switching section.

Bandwidth Limitation

The UBEX endpoints can be transmitted two video streams at the same time up to 20 Gbps bandwidth.
When the bandwidth limit is exceeded, the priority of the streams is the following:

Transmitter Side

The stream of the HDMI in 1 has the higher priority and the stream of the HDMI in 2 will not be transmitted
until the bandwidth limit problem has been solved (the parameters of the video is still received by the
receiver). In that case the stream tile of the disabled stream become amber in the LDC software.

HDMI in 1 HDMI in 2

Status Stream tile (LDC)

The switched stream of the HDMI out 1 has the higher priority and the stream of the HDMI out 2 is going to
be disabled (the parameters of the video is still received). In that case the stream tile of the disabled stream
become amber in the LDC software.

Status Stream tile (LDC)

Transmitter side

Enabled Disabled Stream 2

Receiver Side

HDMI out 1 HDMI out 2
Receiver side Status Stream tile (LDC) Status Stream tile (LDC)
Enabled - Disabled Stream 2
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4.1.5. The Difference between the Scaler and the FRC - Example 4.1.6. Timing Modes

The following example helps to understand how works the scaler and the frame rate converter and describes UBEX receivers provide two different timing modes on both HDMI outputs:

the differences between them. = Free run: the receiver generates nominal clock frequency which is not bonded to the source. It means

Example for Downscaling TBC (time base correction) is applied in the stream which may cause frame repetition/drop between
minimum 1 and maximum 2 frames value. The seamless stream switching is available in this mode
only.

= Source locked: time stamps are transmitted with the stream from the source and the receiver can
generate accurate clock frequency; in this way the latency within one frame (up to 16 lines) can be
guaranteed. This mode is ideal for the video walls where the extra low latency is the most important

HDMI out 1

Scaler Enabled
Scale to: 1920x1080p60
Image position: Fit

& requirement.
Stream: | HDMI out 2 The setting is available in the LDC software (see the details in the HDMI Output Ports (RX Mode) section)
3840x2160p60 receiver > and by LW3 protocol commands (see the details in the Timing Mode Setting section).
FRC Enabled
LI Resolution: 1920x1080p60 4.2. Ethernet Control Interface
a
3 ) o _ _ _ The endpoint device can be controlled via Ethernet port. This interface supports any third-party system
U When the resolution of the stream is bigger than the supported resolution of the sink devices: controller with LW3 command protocol. The interface can be used to configure the device with Lightware
>3 » HDMI out 1: set the scaler for the supported resolution to fit the stream to the sink device. Device Controller and establish the connection to Lightware Device Updater software and perform firmware
» HDMI out 2: the frame rate converter crops the center part with 1080p resolution from the picture. upgrade.
Y Two Ethernet connectors provide a wide range of application possibilities:
f Example for Upscaling P g PP P
- = Control the device
0 = Firmware upgrade
Z HDMI out 1 « Create a local network
- Scaler Enabled . ; ; ;
- Scale to: 1920x1080p60 Daisy chain connection
X — Image position: Fit Port Diagram
= UBEX k®. Transmitter Receiver
HDMI out 2
i GIGABIT GIGABIT
800x600p60 receiver FRC Enabled > ETHERNET 1 ETHERNET 1
Resolution: 1920x1080p60 e
" k SFP+ OUT SFP+IN J m
When the resolution of the stream is smaller than the supported resolution of the sink devices: IGABIT Gigabit LINK Gigabit GIGABT
Ethernet SR BR) «—  |EA BA] <« | Ethemet
» HDMI out 1: set the scaler for the supported resolution and it fits the stream for the sink device. ETHERNET 2 Switch Switch ETHERNET 2
= HDMI out 2: the frame rate converter fills the extra image part with black pixels. ] f I ‘\, ol
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Ethernet Interface - Example 4.3. SFP+ Interface

UBEX transmitter 1 UBEX receiver 1 The endpoint devices are built with 2x 10 GbE SFP+ ports to transmit the video streams between the receiver

n and the transmitter.

A
Y

The following methods can be applied to connect the endpoint devices to each other:

Y UBEX transmitter 2 = 2x SFP+ transceiver modules up to 10Gbps bandwidth/modules. The modules can be singlemode
ﬂ o or multimode, built with LC duplex connectors or BiDi modules. The maximum allowed fiber optical

o cable length depends on the installed SFP+ modules. Always check the specification of the module!
A UBEX transmitter 3 = 2x 10GbE DAC cables

Y
ﬂ INFO: The maximum available bandwidth with the endpoint device is 20 Gbps which requires 2x 10 GbE

SFP+module or DAC cable to install. If one 10 GbE SFP+ module is installed only but the signal is 4AK@60 Hz
(which requires 14 Gbps to transmit), the signal transmission will be disabled. See more details about it

in the Bandwidth Limitation section.

A
Y

A INFO: For more details of the installation steps of SFP+ modules and DAC cables see the SFP+ Slot

- Y i i

a) Connection section.

] . .

g I 4.4. Further Built-in Features
— ‘ i 4.4.1. Device Cloning — Configuration Backup and Restore
Lanto B Optical fiber / DAC cable _ ) )

i ptop The device (configuration) cloning of UBEX

W series extender is a simple method that

a) The transmitters are connected to each other via LAN, the receivers connected to the transmitters via optical eliminates the need to repeatedly configure

. fiber or DAC cables. certain devices to have identical (non-

Z . . factory) settings. If the devices are installed

1_-. This way the laptop can control the system with Ethernet commands: in the same type of system multiple times

» » UBEX transmitter (1-3.). then it is enough to set up only one device to fit the user’'s needs and then copy those settings to the others,

g »  UBEX receiver (1-3.) thus saving time and resources.

W J).

I ATTENTION! When one of the extender is in firmware upgrade mode, the Ethernet communication will be See more information about the settings in the Configuration Cloning (Backup Tab) section.

lost during the upgrade procedure.
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4.4.2. Advanced EDID Management
Factory Preset EDIDs

The factory EDIDs (F1-F148) are factory preprogrammed and cannot be modified. These are the most
common signal formats. They are specially provided to force graphic cards to output only the exact pixel
resolution and refresh rate.

Universal EDID allows multiple resolutions including all common VESA defined resolutions. The use of
universal EDID is recommended for fast and easy system setup.

Sources and Destinations
The EDID memory consists of four parts:

= Factory EDID list shows the pre-programmed EDIDs (F1-F148).
= Dynamic EDID list shows the sink connected to the device's outputs (D1-D4). The unit stores the last
display devices’ EDID on either output, so there is an EDID shown even if there is no display device

':" attached to the output port at the moment.

:’ = User memory locations (U1 — U12) can be used to save custom EDIDs.

< = Emulated EDID list shows the currently emulated EDID for the inputs (E1-E2). The source column
= displays the memory location that the current EDID was routed from.

: The source reads the EDID from the Emulated EDID memory on the INPUT port. Any EDID from any of the
= User/Factory/Dynamic EDID lists can be copied to the user memory.

; There are two types of emulation: static and dynamic.

74 = Static EDID emulation: an EDID from the Factory or User EDID list is selected. Thus, the Emulated EDID
L remains the same until the user emulates another EDID.

= = Dynamic EDID emulation: it can be enabled by selecting D1-D4 EDID memory. The attached monitor’s
o EDID is copied to the input; if a new monitor is attached to the output, the emulated EDID changes
- automatically.

See more information about the settings in the EDID Management Menu section in the LDC software.

4.5. Software Control Modes

User has more possibilities to control the device besides the front panel LCD screen. The following list
contains the software control modes:
= Lightware Device Controller (LDC) - you can connect to the device via our control software using Ethernet
interface and control or configure the device as you wish. For the details see the Lightware Device
Controller - Extender Mode chapter.
= LW3 protocol commands: you can configure the device by using the full-range command set of LW3
protocol. For more details see the Programmers’ Reference - Extender Mode chapter.



MUODE

EXTENDER

“Aal)d

5. Front Panel LCD Menu Operations - Extender Mode

Front Panel LCD Menu Operations - Extender Mode

This chapter is about the operating of the device describing the functions
which are available by the front panel controls:

INTRODUCTION

THE TREE STRUCTURE OF THE LCD MENU
PORTS MENU - TRANSMITTER MODE
PORTS MENU - RECEIVER MODE

EDID MENU

SYSTEM STATUS MENU

SYSTEM SETTINGS MENU

v Vv Vv Vv Vv v v

5.1.
5.1.1.

5.1.2.

5.1.3.
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Introduction

Menu Navigation .
Menu selection

& set parameter

Menu navigation
& change parameter

/_\4 Turn

The front panel has a
color LCD that shows p
the most important l €S8
settings and parameters

structured in a menu. The

jog dial control knob can

be used to navigate between the menu items or change the value of
a parameter. The knob can be pressed to enter a menu or edit/set a
parameter.

Operation Mode Visualization

The current operation mode of the UBEX endpoint is displayed with
two methods on the LCD screen for the easier recognition:

= The color of the header is blue for the transmitter and white for
the receiver;
= ThereisaTXorRXlabel inthe main menu of the menu structure.

MAIN MENU TX

Main menu of the transmitter Main menu of the receiver

Parameter Selection

The blue colored line means the selected MAIN MENU X

menu/parameter, the green one means the
current setting.

TIPS AND TRICKS: The faster you rotate
the jog dial, the faster the parameter list
is scrolled.

EDID

System status
System settings

5.2. The Tree Structure of the LCD Menu

MAIN MENU X MAIN MENU RX
— Ports — Ports
—— TX HDMIl input 1 —— RX HDMI output 1
—— HDMI input —— Stream input
— Video settings — Video settings
—— Stream output —— HDMI output
—— TX HDMIl input 2 —— RX HDMI output 2
—— HDMI input —— Stream input
—— Video settings —— Video settings
L—— Stream output HDMI output
—— RX HDMI output 1 —— Overview
Stream input — EDID
HDMI output View
—— RX HDMI output 2 Save
Stream input —— System status
HDMI output —— Device info
—— TX HDMI output 1 —— Link status
—— TX HDMI output 2 —— Operation
L—— Overview —— Temperatures
—— EDID L—— Voltages
—— View —— System settings
—— Switch — Network
L—— Save —— Operation mode
—— System status —— Application mode
—— Device info —— Front panel
—— Link status —— Factory defaults
—— Operation —— Reset device
—— Temperatures L—— Bootload mode
L—— Voltages
—— System settings
—— Network
—— Operation mode
—— Application mode
—— Front panel
—— Factory defaults
—— Reset device
L—— Bootload mode

The tree structure of the
receiver mode

The tree structure of the
transmitter mode
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5. Front Panel LCD Menu Operations - Extender Mode

5.3. Ports Menu - Transmitter Mode

The most important settings and status LEdiE
information of the HDMI ports are available

in the Ports menu. TX HDMI input 2

RX HDMI output 1
RX HDMI output 2

menu of the transmitter: «Back

The four local HDMI ports and the two
remote HDMI ports are listed in the Ports

Local ports
TX HDMI input 1
TX HDMI input 2
TX HDMI output 1
TX HDMI output 2

Remote ports (RX side)
RX HDMI output 1
RX HDMI output 2

Select the desired input or output port and enter to see the submenus.

The following port diagrams help to identify and navigate to the
desired submenu:

( )

HDMI
! » HDMI out 1
SPIter ) vigeo settings

Video processor
- Scaler

- FRC

- CSC

HDMI'in 1

HDMI input
Stream output

FP
HDMI-TCP/P R ot
converter and 2

Stream output

Video processor

- CSC
HDMI

Video settings R
splitter > HDMI out 2

-
X
'

HDMI input

HDMIl in 2

N\ J
Port diagram - Transmitter mode
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5.3.1. TXHDMI Input 1 and 2 Ports

HDMI Input
The HDCP setting and information about the HDMI inputs are
displayed:
= HDCP enable - Enabled / Disabled
= +5V present
= Signal present
= Active resolution
= Total resolution
= Color space

Video Settings

The following settings can be set in the case of both input ports:

* Resolution Mode
— Passthrough: pass-through mode; the original resolution of
the stream is transmitted.
— Forced: the resolution which is set in the Resolution setting
menu is forced.
= Resolution Setting - select a resolution to force from the pre-
installed list. The entire list can be found in the Resolutions of
the Scaler / FRC section.
= Image Position - Center / Fit / Stretch
INFO: The Image position setting on the HDMI OUT 2 port is a read-
only parameter and fixed as "Center".
= Color space - Passthrough / Force RGB / Force YCbCr 4:4:4 /
Force YCbCr 4:2:2

Stream Output

The following settings and information is related to the video stream
coming from the input ports:

= Stream enable - Enabled / Disabled

= Signal present

= Active resolution

= Total resolution

= Color space

5.3.2. RX HDMI Output 1 and 2 Ports

INFO: The following port status information and settings are related
to the remote output ports of the receiver.

Stream Input

The following information is displayed in the case of both streams
transmitted to the receiver:

= Stream source - Stream 1 / Stream 2

— The source stream of HDMI outputs in the receiver can be
switched in this submenu.

= Signal present

= Active resolution

= Total resolution

= Color space

HDMI Output

The following information is displayed in the case of both output ports
of the receiver:

= Hotplug detect

= Signal present

= Active resolution

= Total resolution

= Color space

5.3.3. TXHDMI Output 1 and 2 Ports

The following information is displayed for both local output ports:

= HDCP Mode - Auto / Always

= Output 5V Mode - Always on / Auto / Always off
= Hotplug detect

= Signal present

= Active resolution

= Total resolution

= Color space



<ﬂ /ﬁ‘ ( ) 5. Front Panel LCD Menu Operations - Extender Mode UBEX series — User's Manual

5.3.4. Overview 5.4.1. RX HDMI Output 1 and 2 Ports HDMI Output
The current status of the input and output V33130 Stream Input The following information are displayed in the case of both output
ports is summarized in the Overview menu. £ & The following settings and information are related to the video stream ports of the receiver.

The icons display information about the port

i i i : = HDCP Mode - Auto / Always
and the incoming/transmitted signals. 12 Mo coming from the TX input ports y

RX01 f£.au& 3 . . ; = Output 5V Mode - Always on / Auto / Always off
TIPS AND TRICKS: Press enter on the RX 02 St_rean: enable - Enabled / Disabled » Hotplug detect

selected port for the settings and detailed ) Slgﬁa presen'F
status information. = Active resolution
= Total resolution

«Back = Signal present
= Active resolution

= Total resolution

Icon |lcon is blue (inactive) Icon is white (active) = Color space
= Color space
ﬁ Sink is not connected Sink is connected Video Settings .
] ) _ ) 5.4.2. Overview

..||| Signal is not present Signal is present The foIIowmg. settings can be set in the case of both input ports: The current status of the output ports is [mmmm—s —
| Q Signal is not encrypted with |Signal is encrypted with * Resolution Mode summarized in the Overview menu. The P
:' HDCP HDCP — Passthrough: pass-through mode; the original resolution of icons display information about the port and RX02 & “I:I
:' ﬂ No embedded audio is|Audio is embedded in the the stream is transmitted. the transmitted signals. =
; present video stream — Forced: the resolution which is set in the Resolution setting TIPS AND TRICKS: Press enter on the

. menu is forced. selected port for the settings and detailed [Py
5.4. Ports Menu - Receiver Mode - Resolution Setting - select a resolution to force from the pre- status information.
= The most important settings and status installed list. The entire list can be found in the Resolutions of
M information of the HDMI output ports are RX HDMI output 2 the Scaler / FRC section. Icon |Icon is blue (inactive) Icon is white (active)
a available in the Ports menu. i - .
‘; ot the desired ; Risryiew » Image Position - Center / Fit / Stretch ‘ Sink is not connected Sink is connected
£ Select the desired output port and enter to . - . .
ny see the submenus. <Back INFO: The Image position se"cltlng on"the HDMI OUT 2 port is a read- .|I| Signal is not present Signal is present
_ only parameter and fixed as "Center". : Sianal : rod with ISiaral P —
» ~ i i i i ignal is not encrypted wi ignal is encrypted wi
ol g::ié%”:l\fgnmgefgt diagrams help to identify and navigate to the = Color space - Passthrough / Force RGB / Force YCbCr 4:4:4 / Qe chp P HIgCP P
- ' Force YCbCr 4:2:2 No audio signal in the video|Audio is embedded in the
(" HDMI output A = No Sync Mode - the No sync mode feature generates an image ﬂ stream video stream

RX HDMI which can be displayed when there is no incoming signal on

output 1 the port. The following settings can be set for the Test Pattern

function:

— Always off - the test pattern function is disabled, the video
output port transmits the video signal of the selected input

HDMI output port.
RX HDMI — No signal mode - the video output port transmits the test

Video settings

Video processor
- Scaler

- Frame rate converter
- CSC

Video processor
- Frame rate converter
- CSC

Stream input

TCP/IP-HDMI
converter

Stream input

Video settings out 2
outpu pattern if there is no incoming signal on the selected input
\ < port.
Port diagram - Receiver mode — Always on - the video output port always transmits the test

pattern.
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5. Front Panel LCD Menu Operations - Extender Mode

5.5. EDID Menu

5.5.1.

5.5.2.

Advanced EDID Management is available
in the front panel LCD menu which allows
to view an EDID, switch, or save it to the
User EDID memory. See more information
about EDID technology in EDID Management
section. The EDID memory structure of
the device can be found in Advanced EDID
Management section.

View

Select the desired EDID memory block: FINeare] 2 A= L
Factory EDIDs, Last Attached EDIDs, User F8

EDIDs, or Emulated EDIDs (onIy.in case of the 1360x768p60.02Hz
transmitter). Select the Name item and press D1360x768060

the knob. Use the jog dial to step between P
the EDIDs. The following information can be

checked: «Back

= Preferred Resolution
= Monitor Name
= Audio Info

Switch
INFO: The Switch menu is available in the Transmitter mode only.

The submenu looks similar as the View
submenu but in this case, the Destination
is also listed. To change an EDID do the
following steps:

Step 1. Navigate to the EDID/Switch submenu.

Step 2. Select the Source EDID item and press
the knob. Use the jog dial to select the
desired EDID (F1-F144, U1-U12, or D1-D4) and press the knob.

Step 3. Select the Destination item and press the knob. Use the jog dial
to select the desired EDID memory (E1-E2, All) and press the
knob.

Step 4. Navigate to the Switch option and press the knob.

SWITCH
F8 = E1

3840x2160p60.00Hz

H_UHDp60_420
2chLPCM

«Back

v Switch

5.6. System Status Menu

Device Info

UBEX series — User's Manual

5.5.3. Save

The EDID of a connected sink can be saved SAVE
to the User EDID memory as follows: D1

Step 1. Navigate to the EDID [ Save submenu.

Step 2. Select the Source EDID item and press
the knob. Use the jog dial to select
the desired EDID (D1-D4) and press
the knob.

Step 3. Select the Destination item and press the knob. Use the jog dial
to select the desired EDID memory (U1-U12) and press the
knob.

Step 4. Navigate to the Save option and press the knob.

< (U1
1920x1080p60.00Hz
T24B301

2chLPCM
«Back

SYSTEM STATUS

The most important status information is

displayed about the extender in the menu. Link Status

Operation
Temperatures

«Back

Hardware- and software-related information are listed in the submenu,
e.g. device label - this is a user defined unique name which can be set
in the LDC software (see the details in the Status Tab section) or with
LW3 protocol command (see the details in the Set the Device Label
section), and serial number, firmware version, etc.

Link Status

The current status of the optical or DAC connection, advanced
information about the installed SFP+ modules, and the bonding state
are available under the menu.

Operation

The uptime and the operation time can be read out from the menu.

Temperatures

The recent temperature of the CPU, the system, and the FPGA are
displayed in the menu.

WARNING! If the front panel Status LED blinks, power off the
device immediately.

Voltages

The recent voltages of the device are displayed in the menu.

ATTENTION! If the front panel Status LED blinks, check the voltages
under this menu and power off the device.

5.7. System Settings Menu

5.7.1.

5.7.2.

Systemrelated settings are available inthe menu, e.g. network settings,
operation mode (TX / RX), reloading the factory default values, etc.

Network

The parameters of the network connection
can be set in this submenu. The first three
lines (IP, Subnet, and Gateway parameters)
show the current settings. If the DHCP option
is disabled, three more parameters are listed
which can be set for a static IP address:

= StaticIP,
= Static Subnet,
= Static Gateway.

NETWORK

Subnet
255.255.255.0

+ Save

«Back

ATTENTION! If you change the network settings, always press the
Save option under Network menu (not only in the submenu of the
parameter) to apply the new settings.

Operation Mode

The operation mode - the unit works as a
transmitter or receiver - can be set in the
submenu.

OPERATION MODE

Follow the steps to change the operation
mode:

Step 1. Navigate to the System Settings | PE-Pyan
Operation Mode submenu.

Step 2. Select the Switch Mode... option.

Step 3. Select the required mode: Transmitter
or Receiver.
Step 4. Confirm the selection, press the Yes.

Step 5. Wait until the device resets and
reboots. After booting up the unit
works in the selected mode. «No

Switch mode...

RECEIVER

Are you sure you
want to switch
and RESET device?
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5.7.3. Application Mode

5.7.4. Front Panel

Display Backlight

5.7.5.

5.7.6.

5.7.7.

The current application mode (Extender or Matrix) is displayed in this
submenu. For more details about the two modes see the Application
Modes section.

FRONT PANEL

The brightness of the LCD can be set from 1
to 10 on a scale.

Rotary Direction
CW Down

Rotary Direction «Back

The rotary direction of the jog dial control knob can be set in two ways:
CW Down (clockwise down) or CCW Down (counter clockwise down).

Factory Defaults

Selecting the submenu results in the factory default settings are
reloaded to device after areboot. See the entire list of restored settings
for the endpoint device in the UBEX-PRO20-HDMI-F100 section.

Reset Device

There is a possibility to reset the device. it results in a reboot only and
DOES NOT reload the factory default settings.

Bootload Mode

Special function for entering the firmware upgrade mode (bootload
mode). See more details about the firmware upgrade procedure in the
Firmware Upgrade - Extender Mode chapter.

UBEX series — User's Manual
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6.1. Install and Upgrade Step 3. Click the Download update button to start the upgrading.

Installation for Windows 0S -tl)-ztetol:]pdates can be checked manually by clicking the Check now
Run the installer. If the User Account Control drops a pop-up message

X INFO: After the installation, the Windows and the macOS application
click Yes.

has the same look and functionality.
During the installation you will be prompted to select the type of the L. .
installation: normal and the snapshot install: 6.2. Establishing the Connection

- : Step 1. Connect the device to a computer via Ethernet.
Normal install Snapshot install . . .
Available for Wind g 0s Available for Wind Step 2. Run the controller software; device discovery window appears
. ° vallaple Tor Winaows and mac vallaple Tor windows :
Lightware Device Controller - Extender Mode : — automatically.
The installer can update only this instance Cannot be updated
The device can be controlled by a computer through Ethernet interface with the Only one updateable instance can exist | More than one different version
Lightware Device Controller (LDC). The software can be installed on a Windows for all users can be installed for all users

PC or macOS. The application and the User’s Manual can be downloaded from Comparison of installation types

= www.lightware.com.
O ATTENTION! Using the Normal install as the default choice is highly
a) » INSTALL AND UPGRADE recommended.
3 » ESTABLISHING THE CONNECTION .
» CROSSPOINT MENU Installation for macOS AllDevices
: » PROPERTIES WINDOWS Mount the DMG file with double CIicking on it and drag the LDC icon — —_— —
= > DIAGNOSTIC TOOLS over the Applications icon to copy the program into the Applications
- folder. If you want to copy the LDC into another location just drag the
aj » EDID MANAGEMENT MENU icon over the desired folder.
74 » SETTINGS MENU .
L » CONFIGURATION CLONING (BACKUP TAB) Upgrading of LDC
. Step 1. Run the application.
» » TERMINAL WINDOWS (TX/RX MODES) p pp Device discovery window in LDC
o The Device Discovery window appears automatically and the program
- checks the available updates on Lightware’s website and opens the Change IP Address
I I This will change the IP address settings
update window if the LDC found updates. To modify IP address settings quickly U D s
The current and the update version number can be seen at the top of it is not necessary to enter the device's DHCP Fix IP
the window and they are shown in this window even with the snapshot settings/network menu, you can set EECETEIEENIYIPY
install. them by clicking the pencil icon beside  Address:
. . . . W sk: _
The Update window can also be opened by clicking the About icon @ the IP address. Defautgateway. |
and the Update button. You can see the new settings only in =y come
Step 2. Set the desired update setting in the Options section. this window.
» If you do not want to check for the updates automatically, Identifying the Device
uncheck the circle, which contains the green tick. Clicking on the icon makes the four front panel LEDs blink in green for
« f you want to postpone the update' a reminder can be set with 10 seconds. The feature helps to Identlfy the device itself in the rack
shelf.

different delays from the drop down list.
= If the proxy settings traverse the update process, set the proper
values then click the OK button.


http://www.lightware.com
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6.3. Crosspoint Menu

UB% EXTENDER MODE CROSSPOINT  EDIDMANAGEMENT  SETTINGS

INPUT #1 PROPERTIES (TRANSMITTER)
Settings
UBEXTX UBEXTX UBEXRX UBEXRX

The Crosspoint menu in Extender mode

The Concept

The Crosspoint menu displays the UBEX Transmitter (left side) and the Receiver (in the middle) connected to
each other. Clicking on a port or feature panel the Properties of the selected item appear on the right side.
Clicking on the P icon the properties section opens in new window. The selected port or feature panel
is highlighted with orange.

Legend of the Crosspoint Menu

0 Device Discovery  Clicking on the button results in returning to the Device Discovery window. The
connection with the current device will be terminated.

Q Main menu The available menu items (Crosspoint, EDID Management, and Settings) are
displayed. The TX/RX terminal windows are available under the Settings menu.
9 RX - HDMI out 1 Section of the HDMI out 1 port of the UBEX receiver. Available panels:
port = Stream switcher: select the source signal for the output port; Stream
1 is the signal of the HDMI in 1 port, Stream 2 is the signal of the
HDMI in 2 port of the transmitter. See the tile legend in the Stream
Switcher section.
= Scaler: settings of the scaler for the output port. See the details in the
Scaler Panel (RX Mode) section.
= HDMI out 1: the port properties of the HDMI out 1 port. See the details in
the HDMI Output Ports (RX Mode) section.

UBEX series — User's Manual

© ®© 0 0

TX - HDMlin 1
and local HDMI
out 1 ports

TX - HDMl in 2
and local HDMI
out 2 ports

TX - SFP+ output
ports

Link aggregation
status indicator

RX - SFP+ input
ports

RX - HDMI out 2
port

Properties
window

Section of the HDMI in 1/ out 1 ports of the UBEX transmitter. Available panels:

= HDMI in 1: the port properties of the HDMI in 1 port. See the details in
the HDMI Input Ports (TX Mode) section.

= HDMI out 1: the port properties of the local HDMI out 1 port. See the
details in the HDMI Output Ports (TX Mode) section.

= Scaler: settings of the scaler for the output port. See the details in the
Scaler Panel (TX Mode) section.

= Stream 1. the properties of the stream 1. See the details in the Stream
Properties Panels (TX Mode) section.

Section of the HDMI in 2 / out 2 ports of the UBEX transmitter. Available panels:

= HDMI in 2: the port properties of the HDMI in 2 port. See the details in
the HDMI Input Ports (TX Mode) section.

= HDMI out 2: the port properties of the local HDMI out 2 port. See the
details in the HDMI Output Ports (TX Mode) section.

= FRC: settings of the frame rate converter for the output port. See the
details in the FRC - Frame Rate Converter (TX Mode) section.

= Stream 2: the properties of the stream 2. See the details in the Stream
Properties Panels (TX Mode) section.

Status information and parameters of the SFP+ Link 1 and 2 of the transmitter.

Indicates the current status of the SFP+ links. See the details about the icons
in the Link Aggregation Status Indicator section.

Status information and parameters of the SFP+ Link 1 and 2 of the receiver.

Section of the HDMI out 2 port of the UBEX receiver. Available panels:
= Stream switcher: select the source signal for the output port; Stream
1 is the signal of the HDMI in 1 port, Stream 2 is the signal of the
HDMI in 2 port of the transmitter. See the tile legend in the Stream
Switcher section.
= FRC: settings of the frame rate converter for the output port. See the
details in the FRC - Frame Rate Converter (RX Mode) section.
= HDMI out 2: the port properties of the HDMI out 2 port. See the details in
the HDMI Output Ports (RX Mode) section.
The properties, available settings, and status information of the selected panel

are displayed in this section. Clicking fP on the icon the properties
section opens in new window.
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6. Lightware Device Controller - Extender Mode

Port Tiles 6.4. Properties Windows 6.4.2. HDMI Output Ports (TX Mode)

The port tiles and the colors of the displayed icons represent different 6.4.1. HDMI Input Ports (TX Mode) Clicking on the HDMI output 1 or 2 port icon results in opening the
states and information. Port properties. The most important signal and display information

Clicking on the HDMI input 1 or 2 port icon results opening the Port and settings are available from the panel:

properties. The most important signal information and settings are

(1 2= HDMI out 1

O —

[ 3840x2160p60 gt 7]
& a’” 7| 17.82Gbps

available from the panel:

INPUT #1 PROPERTIES (TRANSMITTER)

Settings
Port name

HDCP enable

HDMlin 1

OUTPUT #1 PROPERTIES (RECEIVER)

Settings
Port name HDMI out 1

HDCP mode Auto

Power 5V mode AlwaysOn v

Status Status
‘ 0 Port name +5V present Hotplug detect
; 0 Selected p?l‘t indicator . o f?gnal pres_:ent Monitor present present
uf If the frame is orange, the properties panel of the port is displayed. Signal type HDMI Signal present
> 9 Hotplug state HoeP ) ) _ Signal type HDMI
HDCP version HDCP 2.2 stream (HDCP 1.4 convertable) HDCP status HDCP 1.4
Source/sink is connected. HDCP version HDCP 1.4 stream
» ‘ Source/sink is not connected Signalinfo
n . Resolution 3840x2160p60 Signalinfo
a) o HDCP state P?xel clock . 594.00 MHz . Resolution 1920x1080p60
Z Signal bandwidth 17.82 Gbps (TMDS clock: 148.50 MHz) Pixel clock 148.50 MHz
) Signal is encrypted with HDCP 2.2. Color depth 8 bits per pixel Signal bandwidth 4.46 Gbps (TMDS clock: 148.50 MHz)
- Color space RGB Color depth 8 bits per pixel
X Signal is encrypted with HDCP 1.4. Audio present Bl ermes RGB
- Audio type PCM Audio present

© 00

Q(, The sink device is not compatible with the current HDCP
version.

Q(. Signal is not HDCP-encrypted.

Embedded audio presence
Embedded audio is present.

ﬂ Embedded audio is not present.

Bandwidth of the stream
Resolution / refresh rate of the stream

Signal present indicator
If turquoise, signal is present, if grey, signal is not present.

Sampling frequency N/A

Frame detector

Frame detector

FRAME DETECTOR

Port properties window of the HDMI in 1 (TX)

Available settings and tools:
= Port naming;
= HDCP setting (Enable / Disable);
= Frame Detector;
= Reloading factory default settings for the selected port.

Audio type PCM

Sampling frequency N/A

Port properties window of the HDMI out 1 (TX)

Available settings and tools:

= Port naming;

= HDCP mode (Auto / Always);

= Power 5V mode (Auto / Always on / Always off);

= Frame Detector;

= Reloading factory default settings for the selected port.
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6. Lightware Device Controller - Extender Mode

6.4.3. Scaler Panel (TX Mode)
I ATTENTION! The scaler is available at the HDMI in 1 port only.

Clicking on the Scaler panel on the HDMI input 1 of the transmitter
opens the Scaler properties. This feature allows to rescale the
incoming stream to other resolution and refresh rate and fit to the sink
device.

The most important signal and display information and settings are
available from the panel.
INPUT #1 SCALER PROPERTIES (TRANSMITTER)

Settings
Enable scaling
Scaleto 1920x1080p60
Image position Fit

Color space conversion No conversion

Other

FACTORY DEFAULTS

Scaler panel for the HDMI in 1 (TX)

Available settings and tools:

= Enable scaling: when it is ticked, the scaling is active; if it is not,
the scaler is in pass-through mode.

= Scale to: list of the available resolutions with refresh rate values.
The selected one will be applied on the video signal. See the
available resolution in the Resolutions of the Scaler / FRC
section.

= Image position (Stretch / Fit / Center)

= Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2);

= Reloading factory default settings for the selected port.

UBEX series — User's Manual

6.4.4. FRC - Frame Rate Converter (TX Mode)

Clicking on the FRC panel on the HDMI input 2 of the transmitter opens
the properties of the Frame rate converter.

OUTPUT #2 FRAME RATE CONVERTER PROPERTIES (RECEIVER)

Settings

Force resolution

Resolution to force 3840%2160p60

Image position Center

Color space conversion No conversion

CONFIGURE

No sync screen

Other

FACTORY DEFAULTS

FRC panel for the HDMI out 2 (RX)

Available settings and tools:

= Force resolution: when it is checked in, the FRC is active; if it is
not, the FRC is in pass-through mode.

= Resolution to force: list of the available resolutions with refresh
rate values. The selected one will be applied on the display
device. See the available resolution in the Resolutions of the
Scaler / FRC section.

= Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2);

= Reloading factory default settings for the selected port.

6.4.5.

Stream Properties Panels (TX Mode)

Clicking on the Stream 1 or Stream 2 panels on the transmitter side
opens the properties of the video input streams. The most important
signal information and settings are available from the panel.

STREAM #1 PROPERTIES (TRANSMITTER)
Settings

Stream name Stream 1

Stream enable

Signal info

Resolution

Pixel clock
Signal bandwidth
Color depth

3840x2160p60
594.00 MHz
13.15 Gbps

8 bits per pixel

Color space

Audio present
Audio type
Sampling frequency

Bandwidth limit reached

Frame detector

Frame detector

FRAME DETECTOR

Other

FACTORY DEFAULTS

Stream 1 properties panel (TX)

Available settings and tools:

= Stream naming;

= Stream enable: when it is checked in, the stream is transmitted to
the receiver; if it is not, the stream is muted.

= Frame Detector;

= Reloading factory default settings for the selected port.
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6.4.6. Stream Switcher INFO: When the signal bandwidth limit is exceeded, the stream of 6.4.8. FRC - Frame Rate Converter (RX Mode)
the HDMI in 1 on the TX side and the stream of the HDMI out 1 on
the RX side will be enabled. See more information in the Bandwidth
Limitation section.

The incoming streams from the transmitter can be routed to the HDMI
output 1 and/or 2 ports of the receiver.

Clicking on the FRC panel on the HDMI output 2 of the receiver opens
the properties of the Frame rate converter.

Legend of the Stream Tiles

6.4.7. Scaler Panel (RX Mode) QUTPUT #2 FRAME RATE CONVERTER PROPERTIES (RECEIVER)
Tile Selected | Signal Stream | SFP+ link | ATTENTION! The scaler is available at the HDMI out 1 port only. Settings
present enabled | bandwidth o . Force resolution
Clicking on the Scaler panel on the HDMI output 1 of the receiver opens
@ @ N/A N/A the Scaler properties. This feature allows to rescale the incoming Resolution to force 3840x2160p60
Stream 1 stream to other resolution and refresh rate and fit to the sink device. T — P
Signal is not present and stream is not selected. Thelmbolstfimpo;]tant siginal and display information and settings are Color space conversion | No conversion v
available from the panel.
@ ® N/A N/A No sync screen
Stream 1 OUTPUT #1 SCALER PROPERTIES (RECEIVER)
i) Signal is not present but stream is selected. Settings Other
fJ Enable scaling
< @ N/A @ N/A Scale to 3840x2160p60
3 Stream 1
The stream is disabled and not selected. Image position Fit FRC panel for the HDMI out 2 (RX)
" ® N/A ® N/A Color space conversion | vcberasd v Available settings and tools:
- NO Sync screen CONFIGURE = Force resolution: when it is checked in, the FRC is active; if it is
TJ The stream is disabled but selected. not, the FRC is in pass-through mode.
‘ Other = Resolution to force: list of the available resolutions with refresh
. @ @ @ @ rate values. The selected one will be applied on the display
- FACTORY DEFAULTS . . S .
X Stream 1 Sianal ot X bled. but bandwidth device. See the available resolution in the Resolutions of the
. Signalis present, stream is enabled, but bandwi Scaler / FRC section.
- is not enough for the transmission. . )
Scaler panel for the HDMI out 1 (RX) = Color space conversion (No conversion / RGB / YUV 4:4:4 /
® ® ® ® YUV 4:2:2);
Stream 1 — . Available settings and tools: = No Sync Screen (Test Pattern) settings;
g:gcnba;Azaggfﬁ?;'nsc;(’:ee?'lrgulshsﬁcl)ic’ithidt?annds;r;ggilgg' - Enable scaling: when it is ticked, the scaling is active; if it is not, »  Reloading factory default settings for the selected port.
9 - the scaler is in pass-through mode.
® ® ® ® = Scale to: list of the available resolutions with refresh rate values.
- X - The selected one will be applied on the video signal. See the
Signal is present, stream is selected, and the , L .
bandwidth is OK available resolution in the Resolutions of the Scaler / FRC
section.
!NFO: The ma).(imum ayailable bandwidth with the endpoint device = Image position (Stretch / Fit / Center)
is 20 Gbps which requires 2x 10 GbE SFP+ module or DAC cable to = Color space conversion (No conversion / RGB / YUV 4:4:4 /
install. If one 10 GbE SFP+ module is installed only but the signal YUV 4:2:2);

is 4K@60 Hz (which requires 14 Gbps to transmit), the stream tile

will be yellow. = No Sync Screen (Test Pattern) settings;

= Reloading factory default settings for the selected port.
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6.4.9. HDMI Output Ports (RX Mode)
Clicking on the HDMI output 1 or 2 port icon results opening the Port

6.4.10. SFP+ Link Panels (TX/RX Modes)

Clicking on the SFP+ Link 1 or 2 panel opens the properties of the
SFP+ connections. The most important signal information and the

6.4.11. Link Aggregation Status Indicator

Icon Description

properties. The most important signal and display information and
settings are available from the panel:

OUTPUT #1 PROPERTIES (RECEIVER)

parameters of the SFP are available from the panel.

LINK #1 PROPERTIES (TRANSMITTER)

SFP+ connection is established successfully and the
link aggregation is working successfully.

Settings Status
Port name HDMI out 1 Link state  Up
HDCP mode Auto Tx bandwidth ~ 6.34 Gbps Waiting for the link aggregation.
Wi Gbps
Power 5V mode Always On FEIETLNEA LB
Signalquality 100%

Timing mode Freerun No connection is established between the SFP+
i) links.
a) Status SFP Parameters
n) Hotplug detect Vendor name  FINISAR CORF. ] ] _ _

Monitor present N INFO: You can find possible causes and solution suggestions in
> onitor presen presen Fartnumber ~ FTLX1471D3BCL the Troubleshooting - Extender Mode chapter in the case of no

Signal present Revision A connection or link aggregation problems.
15 Signal type HDMI
ol HDCP status HDCP 1.4 Type Single mode
aj HDCP version HDCP 1.4 stream Temperature 34.57C
L N wavelength 1310 nm
ny Signal info
- Resolution 1920x1080p60 Signal strength  -1.72.dBm
X Pixel clock 148.50 MHz Maximal cablelength 10000 m
o Signal bandwidth 4.46 Gbps (TMDS clock: 148.50 MHz)

Color depth
Color space RGB

8 bits per pixel

Audio present
Audio type PCM

Port properties window of the HDMI out 1 (RX)

Available settings and tools:

= Port naming;

= HDCP mode (Auto / Always);

» Power 5V mode (Auto / Always on / Always off);

= Timing mode (Free run / Source locked).

= Frame Detector;

= Reloading factory default settings for the selected port.

SFP+ Link 1 properties panel (TX)
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6.5. Diagnostic Tools 6.5.2. No Sync Screen (Test Pattern)
6.5.1. Frame Detector The No sync screen feature generates an image which
o ) ) ) o o ) can be displayed when there is no incoming signal on the No sync screen settings
The ports can show detailed information about the signal like blanking intervals and active video resolution. port. The following settings can be set for the Test Pattern
This feature can be used for troubleshooting if compatibility problems occur during system installation. To function: Mode
access this function, open the port properties window and click on Frame detector button. Mod .
ode !
) = Always on: the video output port always transmits the
Resolution: 3840x2160p@60Hz Color
g 1 orizont 4400 pixels test pattern.
£ 2250 lines = Auto: the video output port transmits the test pattern . . . .
10 pikets Active pi 3840 pixels if there is no incoming signal on the selected input ' . "
e Active I 2160 lines port.
Lol b 72 lines = Always off: the test pattern function is disabled, the
Vertical front porch: & lines . . ] .
R . . video output port transmits the video signal of the
i Vertical sync width: 10 lines )
‘J Horizontal back porch: selected Input port.
B Horizontal front porch: 296 pixels Color
: 0 sync width: 88 pixels .
; D o _FE;Z::;;':jth' s Three ways are available to set the no sync screen color:
VS arity: = Click on the predefined color;
¥ Full vertical frame |  HSYNC frequency ! * Use the sliders;
0 ' HSYNC polarity: = Type the RGB code of the color.
a) =R el When the desired color is selected, press the Set color
3 Measured pixel clock: 594 MHz button to store.
i' Frame detector window
Port Tile
o Lightware’s Frame Detector function works like a signal analyzer and allows to determine the exact video . . HDMI out 2
- format that is present on the port, thus it helps to identify various problems. E.g. actual timing parameters The port tile of the HDMI outputs displays when No sync screen mode
; . ' ; ; tive. No Sync Screen
may differ from the expected and this may cause some displays to drop the picture. Is ac I
. Lo . o0 signa
Frame Detector measures detailed timings of the video signals just like a built-in oscilloscope, but it is much INFO: No sync screen will be active in the case of connected sink
easier to use. Actual display area shows the active video size (dark grey). Black area of the full frame is the device to the output port only. 0.00 Gbps

blanking interval which can contain the info frames and embedded audio data for HDMI signals. Shown
values are measured on the actual signal and not retrieved only from the HDMI info frames.
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6.6. EDID Management Menu

Advanced EDID Management can be accessed by selecting the EDID Management menu. There are two
panels: left one contains Source EDIDs, right one contains Destination places where the EDIDs can be
emulated or copied.

UBEXJ(( EXTENDER MODE CROSSPOINT EDID MANAGEMENT SETTINGS

@ Device Discovery

Monitor Name

2chLPCM Univ_HDMI_PCM
2chLPCM H1080p60_3D
D800x600p60 3840x2160p30.00Hz 2chLPCM,8ch... |Univ_4k_ALL
D1024x768p60 3840x2160p60.00Hz 2chLPCM H2_UHD_HDR
D1280x768p50 N/A N/A N/A
D1280x768p60 N/A N/A N/A
D1280x768p75 N/A N/A N/A
D1360x768p60 N/A N/A N/A
D1280x1024p50 N/A N/A N/A
D1280x1024p60 N/A N/A N/A
D1280x1024p75 N/A N/A N/A
D1400x1050p50 N/A N/A N/A
D1400x1050p60

D1400x1050p75

D1680x1050p60

D1920x1080p50

D1920x1080p60

D2048x1080p50

D2048x1080p60

D1600x1200p50

D1600x1200p60

Resolution

1920x1080p60.00Hz
1920x1080p60.00Hz

Monitor Name

D640x480p60
D848x480p60

Resolution

640x480p60.00Hz
848x480p60.00Hz
800x600p60.32Hz
1024x768p60.00Hz
1280x768p50.00Hz
1280x768p59.94Hz
1280x768p75.00Hz
1360x768p60.02Hz
1280x1024p50.00Hz
1280x1024p60.02Hz
1280x1024p75.02Hz
1400x1050p50.00Hz
1400x1050p60.00Hz
1400x1050p75.00Hz
1680x1050p60.00Hz
1920x1080p50.00Hz
1920x1080p60.00Hz
2048x1080p50.00Hz
2048x1080p60.00Hz
1600x1200p50.00Hz
1600x1200p60.00Hz

DELETE SELECTED SELECT ALL SELECT NONE

EDID Management menu
Control Buttons

Exporting an EDID (save to a Transfer button: executing
EXPORT file) > EDID emulation or copying
IMPORT Importing an EDID (load from DELETE SELECTED Deleting EDID (from User
afile) memory)
INFO Di'splay EDID Summary SELECT ALL Selectipg all memory places
window in the right panel
Opening Advanced EDID Editor Selecting none of the memory
EDIT with the selected EDID SIEEEOTINODE places in the right panel
CREATE Opening Easy EDID Creator
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6.6.1. EDID Operations

Changing Emulated EDID

Step 1. Choose the desired EDID list on the source panel and select an EDID. >
Step 2. Press the Emulated button on the top of the Destination panel.

Step 3. Select the desired port on the right panel (one or more ports can be selected); the EDID(s) will be
highlighted with a yellow cursor.

Step 4. Press the Transfer button to change the emulated EDID.
Learning an EDID

The process is the same as changing the emulated EDID; the only difference is the Destination panel: press
the User button. Thus, one or more EDIDs can be copied into the user memory either from the factory memory
or from a connected sink (Dynamic).

Exporting an EDID

Source EDID can be downloaded as a file (*.bin, *.dat or *.edid) to the computer. EXPORT
Step 1. Select the desired EDID from the Source panel (line will be highlighted with yellow).
Step 2. Press the Export button to open the dialog box and save the file to the computer.
Importing an EDID
Previously saved EDID (*.bin, *.dat or *.edid file) can be uploaded to the user memory: IMPORT

Step 1. Press the User button on the top of the Source panel and select a memory slot.

Step 2. Press the Import button below the Source panel.

Step 3. Browse the file in the opening window then press the Open button. Browsed EDID is imported into the
selected User memory.

I ATTENTION! The imported EDID overwrites the selected memory place even if it is not empty.
Deleting EDID(s)

The EDID(s) from User memory can be deleted as follows: DELETE SELECTED

Step 1. Press User button on the top of the Destination panel.

Step 2. Select the desired memory slot(s); one or more can be selected (“Select All” and “Select None” buttons
can be used). The EDID(s) will be highlighted with yellow.

Step 3. Press the Delete selected button to delete the EDID(s).
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6.6.2. Editing an EDID

Select an EDID from Source panel and press Edit button to
display Advanced EDID Editor window. The editor can read

6.6.3. Creating an EDID - Easy EDID Creator

Since above mentioned Advanced EDID Editor needs
=BiT more detailed knowledge about EDID, Lightware CREATE

6.6.4. EDID Summary Window

Select an EDID from Source panel and press Info button to INFO
display EDID summary.

weec

EXTENDER

and write all descriptors, which are defined in the standards, including
the additional CEA extensions. Any EDID from the device’s memory or
a saved EDID file can be loaded into the editor. The software resolves
the raw EDID and displays it as readable information to the user. All
descriptors can be edited, and saved in an EDID file, or uploaded to the
User memory.

EDID

or / Product Information
Display Parameters
Power Management and Features
Gamma / Color and Established Timings
Standard Timings
Preferred Timing Mode
2nd Descriptor Field
3rd Descriptor Field
Ath Descriptor Field

EDID Byte Editor

CEA Extension
General

Video Data

Audio Data

Speaker Allocation Data
HDMI

Colorimetry

Detailed Timing Descriptor #1
Detailed Timing

Detailed Timing

Detailed Timing

Detailed Timing

Detailed Timing Descriptor #6

Save EDID

EDID Editor window

introduced a wizard-like interface for fast and easy EDID creation.
With Easy EDID Creator it is possible to create custom EDIDs in four
simple steps. By clicking on the Create button below Source panel, Easy
EDID Creator is opened in a new window.

esolution & Interface

Select Resolution & Interface
y EDID Creator!

you are able to create a unique EDID according to your demands.
ded or changed in the Advanced EDID Editor later if needed.

Audio Format
Finish

and the prefen ution. If you don't find the proper
m format typ: , enter the resolution and the
best blanking times.

o |f you want to send audio then you must select HDMI or DisplayPort. DVI and VGA
do not support audio tran k
re not able to process HDMI signals. If you have a DVI display,

ill be 24bits/pixel by default.

Format type: Broadcast

Resolution: 640x480p60

P VGA VI

(=) HDMmI DisplayPort

Interface type:

EDID Creator window

General

Power Management
Gamma / Colors
Established Timi
Standard Timi
Preferred

2nd Descriptor Field
3rd ptor Field
4th Descriptor Field

CEA General
CEA Video
CEA Audio

CEA Speaker Allocation
CEAHDMI

CEA Colorimetry

CEA Detailed Timing Descriptors

General

EDID version:

EDID

Manufa ID:

Product ID: 8E09
Monitor serial number: Not present

msung Electric Company)

Year of manufac 2012
9
Digital

Serration on VS: =
Color depth: Undefined
: Not defined
RGB 4:4:4 & YCrCb 4:4:4
0.56
52cmX 29 cm

EDID summary window
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6.7. Settings Menu

6. Lightware Device Controller - Extender Mode

INFO: The Settings menu is available for the transmitter and the receiver separately. You can choose

which device you want to configure.

INFO: The available settings for the transmitter and receiver devices are the same.

6.7.1. Status Tab
UBEX(

EXTENDER MODE

Transmitter:
General

Product name UBEX-PRO20-HDMI-F100
MAC addres: 00:54:61
Hardware version V
Display and Control module version V
Devicelabel  UBEX-PROZO-HDMIF
Part number 91810001

Serial number 00005461

IDENTIFY UNIT

Temperatures

CPU Temperature 40.00°C (27 °Cmin, 50°C max)
1 Temperature 44.00°C (27 °Crmin, 56 °C max)
Temperature 43.75°C (27.21 “Grin, 55.

Speed 4642R.P.M

CROSSPOINT EDID MANAGEMENT

Operation Firmware versions

Current operation mode Transmitter Package version
Operation mode | Transmitter v CPU firmware version
CPU firmware updater version
System uptime 0 days 00h 07m 185
CPU loader version
Operation time 11 days

FPGATximage version

High temp operation time 0 days 00h 00m
FPGA Rx image version
Rxvideo chip firmware version

Txvideo chip firmware version

Voltages

Main 12V 12,16V (11.82Vmin, 12.24V max)
Main5V 510V
335V

3V 327V (28

SETTINGS

v1.1.0b6
v1.1.0b6
v1.0.1b3
v1.0.1b1
v1.1.0b4
v1.1.0b3
v1.3.0b1

v1.2.0b1

@ Device Discovery

Status tab in the Settings menu (TX)

The most important hardware and software related information can be found on this tab: hardware and
firmware version, serial numbers, temperatures, operation time, and voltage information. Device label can be
changed to unique description.

Operation Mode

The operation mode - the unit works as a transmitter or receiver - can be set on the Status tab. Follow the
steps to change the current operation mode:

Step 1. Select the desired Operation mode (Transmitter / Receiver mode).

Step 2. Confirm your selection, press OK.

Step 3. Wait until the device reboots. After booting up the endpoint operates in the selected operation mode.

Identify the Unit

Clicking on the button makes the four front panel LEDs blink in green for 10 seconds. The feature helps to
identify the device itself in the rack shelf.
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6.7.2. Network Tab
UBEXK

CROSSPOINT EDID MANAGEMENT SETTINGS

EXTENDER MODE

@ Device Discovery

Transmitter:

Network Settings

Current IP address

Current subnet mask

Current gateway address

Obtain IP address automatically (DHCP, AutolP)
P address 192.168.0.101

itic subnet mask 255.255.255.0

way address 192.168.0.1

APPLY CHANGES CANCEL LOAD FACTORY DEFAULTS

Network tab in Settings menu

IP address and DHCP settings can be set on this tab. Always press the Apply settings button to save changes.

Factory defaults settings can be recalled with a dedicated button. See the factory default settings of the
endpoint device in the UBEX-PRO20-HDMI-F100 section.

6.7.3. System Tab
UBEX(

EXTENDER MODE CROSSPOINT ~ EDID MANAGEMENT  SETTINGS

© Device Discovery

Load factory defaults Reboot device

FACTORY DEFAULTS

Download system log

SYSTEM LOG REBOOT

System tab in Settings menu

Three functions are available under System tab:
= Download system log - saving the file of the device.
= Load factory defaults - recalling factory defaults settings and values. All factory default settings f the
endpoint device are listed in the UBEX-PRO20-HDMI-F100 section.
= Reboot - rebooting the system.
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6.8. Configuration Cloning (Backup Tab)

6.8.1.

UB% EXTENDER MODE CROSSPOINT  EDIDMANAGEMENT  SETTINGS

€ Device Discovery

Create Device Configuration Backup File Restore Device Configuration from Backup File

Description (optional) Backup File

CREATE A FULL BACKUP

File Analysis Results

Use IP settings from backup file

Keep current IP settings

Apply the following IP settings:

IP addres:
Subnet mask 255.255.255.0

Apply DHCP IP settings

Backup tab

The configuration cloning of Lightware LW3 devices is a simple method that eliminates the need to repeatedly
configure certain devices to have identical (non-factory) settings. If the devices are installed in the same
type of system multiple times then it is enough to set up only one device to fit the user’'s needs and then copy
those settings to the others, thus saving time and resources.

Cloning Steps in a Nutshell

Installing multiple devices with the same customized configuration settings can be done in a few easy steps:
Step 1. Configure one device with all your desired settings with the LDC software.
Step 2. Backup the full configuration file to your computer.

Step 3. If needed, make some modifications to the configuration file using a text editor (e.g. Notepad). E.g.
modifying the static IP address is needed when DHCP is not used.

Step 4. Connect to the other device which has to be configured and upload (restore) your configuration file.
Step 5. Done! You can have as many entirely identical, customized devices as you like.
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6.8.2.

6.8.3.

Save the Settings of the Device (Backup)

Step 1. Apply the desired settings in the device (port parameters, crosspoint, etc.)
Step 2. Select the Settings / Backup tab from the menu.

Step 3. Write a short description in the text box on the left (optional).

Step 4. Press the Create a full backup button. You will be prompted to save the file to the computer. The default
file name is the following:

BACKUP <DEVICE LABEL> SN<SERIAL NUMBER>.LW3

Step 5. Set the desired file name, select the folder and save the file.

TIPS AND TRICKS: Using the exact product type in the filename is recommended since it makes the file
usage more convenient.

About the Backup File

The backup file is a simple text file which contains LW3 protocol commands. The first line is the description,
and the further lines are the commands which will be executed during the restore process. The file can be
viewed (and/or edited) by a simple text editor, e.g. Notepad.

I ATTENTION! Editing the command lines is only recommended for expert users.

See the entire list of saved data in the Content of Backup File section.
Upload the Settings to a Device (Restore)

WARNING! The configuration file is compatible with the same operation mode which is in the file. The
file of a transmitter can be restored to a transmitter and the file of a receiver can be restored to a
receiver only!

WARNING!: Please note that the settings will be permanently overwritten with the restored parameters
in the device. Recovery of the original settings is not possible.

ATTENTION!: The cloning is only successful when the backup file is downloaded from the same type of
source device as the destination device.

The Restoring Process
Step 1. Select the Settings / Backup tab from the menu.
Step 2. Click on the Choose file button on the right panel and browse the desired file.

Step 3. The file is checked and the result will be displayed in the textbox below. If the file is correct, the
settings can be restored.

Step 4. Choose the IP settings what you want to use after backup. You can apply settings from the backup file,
keep actual settings, set it manually in a dialog box or apply DHCP.

Step 5. Press the Start restore process button and click on the Yes button when asked.
Step 6. Reboot the device to apply the network settings after finishing.



weec

EXTENDER

“Aal)d
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6.9. Terminal Windows (TX/RX Modes)

e® © O

0@ O

LW3 PROTOCOL HELP

seno il cuean [REEEEET

LW3 protocol help

Edit mode

Warning mode

Terminal window

Command line

Protocol tree

Node list

Wam before enable editing

Selected node: /MEDIA/VIDEO/1T

[ ser Jf vavoa |

V &= VIDFO
Pl
| 4 LUl

> ms2
b XP

1
1
1
» W01 ype £
P i D2 0
> w03
P mos4
) i AUDIO otalS 4400x2250

3840x2160p60

P 88 ETHERNET —
» M EDID
P Bs MANAGEMENT
) b REMOTE

Pushing the button results a help window opening which describes the most
important information about LW3 protocol commands in HTML format.

The default appearance is the read-only mode. If you want to modify the
values or parameters, tick the option. You will be prompted to confirm your
selection.

If this box checked in, a warning window pops up when you enable Edit mode.

Commands and responses with time and date are listed in this window. Sent
command starts with >’ character, received response starts with ‘<’ character.
The color of each item depends on the type of the command and response.
The content of the window can be emptied by the Clear button. If the Autoscroll
option is ticked, the list is scrolled automatically when a new line is added.

Type the desired command and execute it by the Send button. Clear all current
commands and responses in the Terminal window by the Clear button.

LW3 protocol tree; select an item to see its content.

Correspondent parameters and nodes are shown which are connected to the
selected item in the protocol tree.

Manual button:  Manual (short description) of the node can be called and
displayed in the terminal window.

Set button: Saves the value/parameter typed in the textbox.
Call button: Calls the method, e.g. reloads factory default settings.
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7.1. Overview

The Lightware Protocol #3 (LW3) is implemented in almost all new Lightware devices (matrix switchers,
signal extenders and distribution amplifiers) since 2012. The protocol is ASClI-based and all commands
are terminated with a carriage return (Cr, ‘\r') and line feed (Lf, ‘\n") pair. It is organized as a tree structure
that provides outstanding flexibility and user-friendly handling with ‘nodes’, ‘properties’ and ‘methods’. The
Advanced View of the Lightware Device Controller software is the perfect tool for browsing and learning how
the LW3 protocol can be used in practice.

7.2. Protocol Rules

Programmers' Reference - Extender Mode 7.2.1. LW3 Tree Structure and Command Structure (Examples)
&=/
The device can be controlled through Lightware 3 (LW3) protocol commands 2 MEDIA
to ensure the compatibility with other Lightware products. The supported LW3 %& VIDEO
commands are described in this chapter. &= XP
= SourcePortCount
a » OVERVIEW SourcePortStatus
:) oo o DestinationPortCount Path of the method/property
u DestinationPortStatus Command type Method/property
a » SYSTEM COMMANDS DestinationPortAutoselect (GET/SET/CALL/MAN) Parameter
» VIDEO PORT SETTINGS - TRANSMITTER MODE [.] arameters
i l
14 » VIDEO PORT SETTINGS - RECEIVER MODE &01
u » AUDIO PORT SETTINGS @ S1 Command - » CALL /MEDIA/VIDEO/XP:switch(S1:D2)
0 » SYSTEM MONITORING COMMANDS :'022 Response —» <« mO /MEDIA/VIDEO/XP:switch
Z » SFP+ MODULE INFORMATION .S T T
n ’ . D1
: , EDID MANAGEMENT D2 Prefix of the response Method/property
o TWORK CONFIGURATION 03 Path of the method/propert
W » LW3 PROTOCOL COMMANDS - QUICK SUMMARY 04 property
@8 AUDIO
@8 ETHERNET
B EDID
B SYS
@8 MANAGEMENT
@8 REMOTE

7.2.2. General Rules

= All names and parameters are case-sensitive.

= The nodes are separated by a slash (/) character.

= The node names are comprised of the elements of the English alphabet and numbers.

= Use the TCP port no. 6107 when using LW3 protocol over Ethernet.

= Node paths describe the exact location of the node, listing each parent node up to the root.
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7.2.3. Command Types

GET command
The GET command can be used to get the child nodes, properties and methods of a specific node. It can also
be used to get the value of a property. Use the dot character (.) when addressing a property:
» GET /.SerialNumber
4 pr/.SerialNumber=87654321

GETALL command

The GETALL command can be used to get all child nodes, properties and methods of a node with one
command.

GETALL /EDID

n- /EDID/F

n- /EDID/D

n- /EDID/U

n- /EDID/E

pr /EDID.EdidStatus=D3:E1;D3:E2
m- /EDID:copy

m- /EDID:delete

m- /EDID:reset

m- /EDID:switch

m- /EDID:switchAll

SET command

A A A A A A A A A A VY

The SET command can be used to modify the value of a property. Use the dot character (.) when addressing
the property:

» SET /MEDIA/VIDEO/O1.HdcpMode=Always
<4 pw /MEDIA/VIDEO/O1.HdcpMode=Always

CALL command
A method can be invoked by the CALL command. Use the colon character (;) when addressing the method:
» CALL /MEDIA/VIDEO/XP:switch(S1:D1)
4« mO /MEDIA/VIDEO/XP:switch

MAN command

The manual is a human readable text that describes the syntax and provides a hint for how to use the
primitives. For every node, property and method in the tree there is a manual, type the MAN command to get
the manual:

» MAN /MEDIA/VIDEO/01.0utput5vMode

< pm /MEDIA/VIDEO/O1.0utput5vMode ["Auto” | "AlwaysOn" | "AlwaysOff"|
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7.2.4. Prefix Summary
DEFINITION: The prefix is a 2-character long code that describes the type of the response.

The following prefixes are defined in the LW3 protocol:

Prefix Description Prefix Description

n- anode pm a manual for the property

nE an error for a node m- a method

nm a manual for a node mO a response after a success method execution
ns a child node of a node mF a response after a failed method execution
pr a read-only property mE an error for a method

pw read-write property mm  a manual for a method

pE an error for the property

7.2.5. Error Messages
There are several error messages defined in the LW3 protocol, all of them have a unique error number.
» CALL /MEDIA/VIDEO/XP:switch(IA:01)
<« mE /MEDIA/VIDEO/XP:switch %E004:Invalid value

7.2.6. Escaping

DEFINITION: An escape sequence is a sequence of characters that does not represent itself when used
inside a character or string literal, but is translated into another character or a sequence of characters.

Property values and method parameters can contain characters which are used as control characters in the
protocol. They must be escaped. The escape character is the backslash ('\') and escaping means injecting
a backslash before the character that should be escaped (like in C language).

Control characters are the following: \ {} # % () \r \n \t
CALL /MEDIA/UART/P1:sendMessage(Set(01))
CALL /MEDIA/UART/P1:sendMessage(Set\(01\))

The original message:

The escaped message:
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7.2.7. Signature

7.2.8.

Subscribe to a Node

Get the Active Subscriptions

DEFINITION: The signature is a four-digit-long hexadecimal value that can be optionally placed before
every command to keep a command and the corresponding responses together as a group.

Each line is terminated with a carriage return (Cr, ‘\r’) and line feed (Lf, ‘\n’) characters. In several cases the
number of the lines in the response cannot be determined in advance, e.g. the client intends to receive for the
whole response and also wants to be sure, that the received lines belong together and to the same command.
In these cases, a special feature the ‘signature’ can be used. The response to that particular command will
also be preceded by the signature, and the corresponding lines will be between brackets:

1700#GET /EDID.*

{1700

pr /EDID.EdidStatus=F89:E1;D1:E2

m- /EDID:copy

m- /EDID:delete
m- /EDID:reset

m- /EDID:switch
m- /EDID:switchAll
}

A A A A A A A AV

INFO: The lines of the signature are also Cr and Lf terminated.
Subscription

DEFINITION: Subscription to a node means that the user will get a notification if a property of the node
changes.

A user can subscribe to any node. These notifications are asynchronous messages and are useful to keep the
client application up to date, without having to periodically poll the node to detect a changed property. When
the user does not want to be informed about the changes anymore, he can simply unsubscribe from the node.

ATTENTION! The subscriptions are handled separately for connections. Hence, if the connection is
terminated all registered subscriptions are deleted. After reopening a connection all subscribe commands
have to be sent in order to get the notifications of the changes on that connection.

Subscribe to Multiple Nodes

» OPEN /MEDIA/VIDEO/*
< o-/MEDIA/VIDEO/*

» OPEN /MEDIA/VIDEO
< o-/MEDIA/VIDEO

Unsubscribe from a Node

OPEN » CLOSE /MEDIA/VIDEO
o- /MEDIA/VIDEO 4 c-/MEDIA/VIDEO

o- /EDID

o- /DISCOVERY

Unsubscribe from Multiple Nodes

» CLOSE /MEDIA/VIDEO/*
< c- /MEDIA/VIDEO/*

A A AV
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7.2.9. Notifications about the Changes of the Properties

When the value of a property is changed and the user is subscribed to the node, which the property belongs
to, an asynchronous notification is generated. This is notification is called as the ‘change message’. The
format of such a message is very similar to the response for the GET command:

4 CHG /EDID.EdidStatus=F48:E1
A Short Example of How to Use the Subscription

There are two independent users controlling the device through two independent connections (Connection #1
and Connection #2). The events in the rows occur after each other.
OPEN /MANAGEMENT/LABEL

o- /MANAGEMENT/LABEL

GET /MANAGEMENT/LABEL.DevicelLabel

pm /MANAGEMENT/LABEL.DeviceLabel=UBEX-PRO20-HDMI-F100
GET /MANAGEMENT/LABEL.DevicelLabel

pm /MANAGEMENT/LABEL.DevicelLabel=UBEX-PRO20-HDMI-F100
SET /MANAGEMENT/LABEL.DevicelLabel=TX_ServerRoom

pw /MANAGEMENT/LABEL.DeviceLabel=TX_ServerRoom

CHG /MANAGEMENT/LABEL.DeviceLabel=TX_ServerRoom

Explanation: The first user (Connection #1) set a subscription to a node. Later the other user (Connection #2)
made a change, and thanks for the subscription, the first user got a notification about the change.

Connection #1

Connection #2

A A V 4 V 4 V a4 V9

= Connection #1

7.2.10. Legend for the Control Commands

Format Description
<in> Input port number

<out> Output port number

<port> Input or output port number

<parameter> Variable, which is defined and described in the command.

Batched argument: the underline means that more expressions or parameters can be
placed using a semicolon, e.g. 1101;1102;1401 or 1101:0301;1302:0201

» Sent command

<expression>

< Received response
Space character
| Separator line ("or" character)
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7.3. System Commands
7.3.1. Set the Device Label

INFO: The device label can be changed to a custom text in the Status Tab of the LDC software.

Command and Response

» SET:/MANAGEMENT/LABEL.DevicelLabel=<Custom_name>
<4 pw+/MANAGEMENT/LABEL.DeviceLabel=<Custom_name>

The Device Label can be 39 characters long and ASCIl characters are allowed. Longer names will be
truncated.

Example

» SET /MANAGEMENT/LABEL.DevicelLabel=UBEX-RX_Conference
<« pw /MANAGEMENT/LABEL.DeviceLabel=UBEX-RX_Conference

7.3.2. Querying the Product Name
I ATTENTION! The name of the product is a read-only parameter and cannot be modified.

Command and Response

» GET+/.ProductName

< pr+/.ProductName=<Product_name>
Example

» GET /.ProductName
< pr/.ProductName=UBEX-PRO20-HDMI-F100

7.3.3. Query the Firmware Version

Command and Response

» GET+/MANAGEMENT/UID/PACKAGE.Version

< pr</MANAGEMENT/UID/PACKAGE.Version =<firmware_version>
Example

» GET /MANAGEMENT/UID/PACKAGE.Version
4 pr/MANAGEMENT/UID/PACKAGE.Version=v1.1.1b1
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7.3.4. Identify the Device

Calling the method results the blinking of the front panel status LEDs for 10 seconds. This feature can be
used to help to identify the device itself in the rack shelf.

Command and Response
» CALL:-/MANAGEMENT/Ul:identifyMe()
<« mO+/MANAGEMENT/UlL:identifyMe
Example

» CALL /MANAGEMENT/UL:identifyMe()
< mO /MANAGEMENT/UL:identifyMe

7.3.5. Display Custom Text on the LCD

Calling the method makes a custom message display on the LCD screen for 5 seconds. This feature can be
used to help to identify the device itself in the rack shelf.

ATTENTION! Applying of escaping is required in this method. See the details about it in the Escaping
section.
INFO: The following characters are not allowed in the <text> parameter: () {} # % \\ \r \n \t

Command and Response

» CALL:/MANAGEMENT/Ul:displayMessage(<text>)
< mO+/MANAGEMENT/Ul:displayMessage

I'm here!

Example

» CALL /MANAGEMENT/Ul:displayMessage(I'm here!)
<« mO /MANAGEMENT/Ul.displayMessage

7.3.6. Query the Operation Mode

Command and Response

» GET-/SYS/MB.OperationMode

< pr+/SYS/MB.OperationMode=<operation_mode>
Parameters

The <operation_mode> can be Transmitter and Receiver.

Example

» GET /SYS/MB.OperationMode
4 pr/SYS/MB.OperationMode=Receiver
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7.3.7. Set the Operation Mode 7.3.9. Application Mode Selection
I ATTENTION! This operation always requires rebooting the device! INFO: See the details about the two modes in the Application Modes section.
The operation mode (transmitter or receiver) of the device can be changed based on the required application. INFO: The Auto mode is the recommended application mode setting.
Command and Response Command and Response
» CALL-/SYS/MB.setOperationModeAndReset=<operation_mode> » SET-/SYS/MB.ApplicationModeSelection=<application_mode>
<4 mO0+/SYS/MB.setOperationModeAndReset=<operation_mode> < pw+/SYS/MB.ApplicationModeSelection=<application_mode>
Parameters Parameters
The <operation_mode> can be set to Transmitter or Receiver. Identifier Parameter description Value Explanation
Example The endpoint device detects the
. _ . application mode automatically
» CALL /SYS/MB.setOper§t|onModeAndReset-Transmnter Auto based on the connected remote
W 4« mO /SYS/MB.setOperationModeAndReset=Transmitter —annlication modes The application mode of device.
28 7.3.8. Query the Application Mode PP - the endpoint device. Extender The endpoint device is forced to be in
5 The application mode of the device can be Extender or Matrix. See the details about the two modes in the Extender n.10de. — -
>3 Application Modes section. Matrix The endpoint device is forced to bein
Matrix mode.
: Command and Response
L o Example
) » GET-/SYS/MB.ApplicationMode o _
5 « pr/SYS/MB ApplicationMode=<application_mode> » SET /SYS/MB.ApplicationModeSelection=Auto
c 4 pw /SYS/MB.ApplicationModeSelection=Auto
= Parameters . . . .
L 7.3.10. Setting the Rotary Direction of the Jog Dial Knob
r Identifier Parameter description Value Explanation Command and Response
o Extender The endpoint device is in Extender o
- <application modes The application mode of mode. 4 SET~/MANAGEMENT/UI.Rotaryl'Dlrec.tlon—<parameter>
PP - the endpoint device. Matri The endpoint device is in Matrix <« pw+/MANAGEMENT/UI.RotaryDirection=<parameter>
atrix
mode. Parameters
Example Identifier Parameter description Value Explanation
» GET /SYS/MB.ApplicationMode 0 The rotary direction of down is
4 pr/SYS/MB.ApplicationMode=Extender ; Rotary direction of the jog clockwise (CW).
<parameter> .
P dial control knob 1 The rotary direction of down is
counter clockwise (CCW).
Example

» SET /MANAGEMENT/UI.RotaryDirection=1
<« pw /MANAGEMENT/UI.RotaryDirection=1
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7.3.11. Setting the Brightness of the LCD Screen

Command and Response
» SET-/MANAGEMENT/UIl.DisplayBrightness=<parameter>
< pw+/MANAGEMENT/UI.DisplayBrightness=<parameter>
Parameters

The <parameter> of display brightness can be set between 0 and 10 values.

Example

» SET /MANAGEMENT/UI.DisplayBrightness=5
< pw /MANAGEMENT/UI.DisplayBrightness=5

7.3.12. Control Lock
Enable/disable the operation of the jog dial control knob.

Command and Response

» SET-/MANAGEMENT/UI.ControlLock=<parameter>
< pw+/MANAGEMENT/UI.ControlLock=<parameter>

M ODE

Parameters

Identifier Parameter description Value Explanation
Lock/unlock of the jog dial 0 The jog dial control knob is unlocked.

<parameter> - ,
control knob 1 The jog dial control knob is locked.

Example
» SET /MANAGEMENT/Ul.ControlLock=1
4 pw /MANAGEMENT/UI.ControlLock=1
7.3.13. Restarting the Device

Calling the method results the endpoint restarts — the connection with the remote device and the signal
transmission will be terminated. After rebooting the configuration settings are reloaded and the connection
with the remote device is established again.

EXTENDER

Command and Response

» CALL-/SYS:reset()
4« mO-+/SYS:reset=

Example

» CALL /SYS:reset()
4 mO /SYS:reset=

7.3.14. Restore the Factory Default Settings

Command and Response
» CALL-/SYS:factoryDefaults()
<« mO0-/SYS:factoryDefaults=
Example
» CALL /SYS:factoryDefaults()
<4 mO /SYS:factoryDefaults=

The device is restarted, current connections are terminated, and the default settings are restored. See the
complete list in the UBEX-PRO20-HDMI-F100 section.
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7.4. Video Port Settings - Transmitter Mode
INFO: Video port numbering can be found in the Resolutions of the Scaler / FRC section.

7.4.1. Query the Status of Source Port

Command and Response

» GET+/MEDIA/VIDEO/XP.SourcePortStatus
< pr+/MEDIA/VIDEO/XP.SourcePortStatus=[<| >;...;< >]

The response contains 5 ASCII characters for each port. The first character indicates the mute/lock state,
the next four characters represent a 2-byte HEX code showing the current state of the input ports.

Example

» GET /MEDIA/VIDEO/XP.SourcePortStatus
4 pr /MEDIA/VIDEO/XP.SourcePortStatus=TOOAF, TOOEF

Legend TOOAF
Letter Reserved character, always T. 4J |
Bvte 1 { Reserved character, always 0.
yt Reserved character, always 0.

Byte 2 { Embedded audio / HDCP status
Signal present / Connection status <

Example and Explanation (for input 1, TOOAF)

Byte 1 Byte 2
Character 2 Character 3 Character 4 Character 5
BIT 7-6 BIT 5-4 BIT 3-2 BIT 1-0 BIT 7-6 BIT 5-4 BIT 3-2 BIT 1-0
Signal .
Reserved Reserved Reserved Reserved Em'bedded HDCP status present e
audio status status
status
00 Unknown
01 Reserved
No
Not . Not
10 Reserved Reserved Reserved Reserved embedded No signal
. encrypted connected
audio
Embedded Signal
11 audio Encrypted 9 Connected
presents
presents
T 0 0 A F
00 00 00 00 10 10 11 11
Reserved No embedded Not Signal
Reserved Reserved Reserved Reserved ) Connected
audio encrypted presents
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The Most Common Received Port Status Responses

T 0 0 0 A
00 00 00 00 00 00 10 10
TOOOA
Reserved Not
Reserved | Reserved | Reserved | Reserved Unknown Unknown No signal
connected
T 0 0 A A
00 00 00 00 10 10 10 10
TOOAA R .
eserve
N N N
Reserved | Reserved | Reserved | Reserved ° embgdded ot No signal ot
audio encrypted connected
T 0 0 A B
00 00 00 00 10 10 10 11
TOOAB
Reserved No embedded Not .
Reserved | Reserved | Reserved | Reserved ) No signal Connected
audio encrypted
T 0 0 A F
00 00 00 00 10 10 11 11
TOOAF R .
eserve -
N N |
Reserved | Reserved | Reserved | Reserved © emb'edded ot Signa Connected
audio encrypted presents
T 0 0 E F
00 00 00 00 11 10 11 11
TOOEF o ;
eserve -
Embedded Not Signal
Reserved | Reserved | Reserved | Reserved ) © 'gna Connected
audiopresents | encrypted presents
T 0 0 B F
00 00 00 00 10 11 11 11
TOOBF R .
eserve -
N |
Reserved | Reserved | Reserved | Reserved © embfedded Encrypted signa Connected
audio presents
T 0 0 F F
00 00 00 00 11 11 11 11
TOOFF o ;
eserve -
Embedded Signal
Reserved | Reserved | Reserved | Reserved ) Encrypted '9 Connected
audio presents presents
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7.4.2. Query the Status of Destination Port

Command and Response

» GET-/MEDIA/VIDEO/XP.DestinationPortStatus
< pr/MEDIA/VIDEO/XP.DestinationPortStatus=<0_>;<0 >

The response contains 5 ASCII characters for each port. The first character indicates the mute/lock state,
the next 2-byte long HEX code showing the current state of the output ports.

Legend
See at previous section.
Example

» GET /MEDIA/VIDEO/XP.DestinationPortStatus
< pr/MEDIA/VIDEO/XP.DestinationPortStatus=TO0BF;TOOEF

a
a) Example and Explanation (for output 1, TOOBF)
U T 0 (] B F
2 00 00 00 00 10 11 11 11
Reserved i
v Reserved Reserved Reserved Reserved No embfedded Encrypted Signal Connected
J audio presents
- . . .
a) 7.4.3. Query the Video Crosspoint Setting
Z I ATTENTION! This option is available only in the transmitter.
'_"' Displays the current crosspoint setting which stream is transmitted to the output ports of the receiver.
-
o) Command and Response
- » GET+</MEDIA/VIDEO/XP.DestinationConnectionList
< pr/MEDIA/VIDEO/XP.DestinationConnectionList=<S >;<S >
Legend
<S > Stream number
Example

» GET /MEDIA/VIDEO/XP.DestinationConnectionList
< pr /MEDIA/VIDEO/XP.DestinationConnectionList=S1;S2

S1 stream from input 1 is connected to the D1 sink, S2 stream from input 2 is connected to the D2 sink.
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7.4.4. Switching the Stream
I ATTENTION! This setting is available in the transmitter only!

Command and Response
» CALL+/MEDIA/VIDEO/XP:switch(<S >:<D_>)
<« mO+/MEDIA/VIDEO/XP:switch

Example

» CALL /MEDIA/VIDEO/XP:switch(S2:D1)
<« mO /MEDIA/VIDEO/XP:switch

S2 stream is switched to D1 sink (01 output port).
7.4.5. Enable/Disable the Stream

Command and Response

» SET:/MEDIA/VIDEO/<S >.Enabled=<logical_value>
<« pw+/MEDIA/VIDEQ/<S >.Enabled=<logical_value>

Parameters
Identifier Parameter description Value
. The stream is unmuted or true
<logical_value>
muted. false

Example

» SET /MEDIA/VIDEO/S1.Enabled=true
<4 pw /MEDIA/VIDEO/S1.Enabled=true

Explanation
The stream is enabled (unmuted).
The stream is disabled (muted).
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7.4.6. Resolution Mode Setting

Command and Response

» SET+/MEDIA/VIDEO/<S >.ResolutionMode=<resolution_mode>
< pw+/MEDIA/VIDEO/<S >.ResolutionMode=<resolution_mode>

Parameters
Identifier Parameter description = Value Explanation
Pass-through mode - the original stream is
Pass . .
) transmitted to the receiver.
) Resolution mode . . .

<resolution_mode> setting The receiver forces the resolution set in the
Forced ResolutionSetting for the stream and transmits

it to the receiver.
Example

» SET /MEDIA/VIDEO/S1.ResolutionMode=Forced
<« pw /MEDIA/VIDEO/S1.ResolutionMode=Forced

7.4.7. Resolution Setting

Command and Response
» SET:/MEDIA/VIDEO/<S >.ResolutionSetting=<resolution>
<« pw+/MEDIA/VIDEO/<S > ResolutionSetting=<resolution>
Example

» SET /MEDIA/VIDEO/S2.ResolutionSetting=1600x1200p60
<« pw /MEDIA/VIDEO/S2.ResolutionSetting=1600x1200p60

INFO: The entire list of available resolutions can be found in the Resolutions of the Scaler / FRC section.
7.4.8. Scaler - Image Position Setting

ATTENTION! The scaler settings are available for the stream of the HDMI input 1 port only. HDMI input 2
will always center the input image on the output image of enforced resolution.

Command and Response
» SET:/MEDIA/VIDEO/<S >.ImagePosition=<image_position>
< pw+/MEDIA/VIDEO/<S,>.ImagePosition=<image_position>

Parameters
The <image_position> can be set to Center, Stretch, or Fit.
Example

» SET /MEDIA/VIDEO/S1.ImagePosition=Fit
< pw /MEDIA/VIDEO/S1.ImagePosition=Fit
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7.4.9. Color Space Converter Setting

Command and Response

» SET:/MEDIA/VIDEO/<S >.ColorSpaceSetting=<color_space>
<« pw*/MEDIA/VIDEQ/<S >.ColorSpaceSetting=<color_space>

Parameters
Identifier Parameter description Value Explanation
Pass-through mode - the original color
Pass space of the stream is transmitted to the
sink device.
<color_space> Color space setting RGB Forced RGB color space.

YCbCr 4:4:4 Forced YCbCr 4:4:4 color space.
YCbCr 4:2:2 Forced YCbCr 4:2:2 color space.
Example

» SET /MEDIA/VIDEO/S2.ColorSpaceSetting=YCbCr 4:4:4
<« pw /MEDIA/VIDEO/S2.ColorSpaceSetting=YCbCr 4:4:4

7.4.10. Query the Timing Mode

The query returns with the current status of the timing mode. See more details about it in the Timing Modes
section.

ATTENTION! The timing mode can be changed in the receiver only. See the related LW3 protocol command
in the Timing Mode Setting section.

Command and Response

» GET:/MEDIA/VIDEO/<S >.TimingMode

< pr</MEDIA/VIDEO/<S >.TimingMode=<timing_mode>
Parameters

The <timing_mode> can be Freerun or SourceLocked.

Example

» GET /MEDIA/VIDEO/S1.TimingMode
< pr /MEDIA/VIDEO/S1.TimingMode=SourcelLocked
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7.4.11. HDCP Setting (Input Port) 7.5. Video Port Settings - Receiver Mode

HDCP capability can be enabled/disabled on the input ports, thus, non-encrypted content can be enforced 7.5.1. Enable/Disable the Stream
so that non-HDCP compliant displays can be used. See more information in the HDCP Management section.

Command and Response
» SET+/MEDIA/VIDEO/<D >.Enabled=<logical_value>
<« pw*/MEDIA/VIDEO/<D >.Enabled=<logical_value>

Command and Response

» SET</MEDIA/VIDEO/<I| >.HdcpEnable=<logical_value>
< pw+/MEDIA/VIDEO/<| >.HdcpEnable=<logical_value>

Parameters

Parameters

The <logical_value> can be set to true or false. Identifier Parameter description

: The stream is unmuted or

Example <logical_value> muted

» SET /MEDIA/VIDEO/12.HdcpEnable=true

_ Example
4 pw /MEDIA/VIDEO/12.HdcpEnable=true
. » SET /MEDIA/VIDEO/D1.Enabled=t
7.4.12. HDCP Setting (Output Port) / / /D1.Enabled=true

<4 pw /MEDIA/VIDEO/D1.Enabled=true
HDCP capability can be set to Auto/Always on the output ports, thus, non-encrypted content can be

Value Explanation
true The stream is enabled (unmuted).
false  The stream is disabled (muted).

transmitted to a non-HDCP compliant display. See more information in the HDCP Management section. 7.5.2. Resolution Mode Setting
Command and Response Command and Response
» SET+/MEDIA/VIDEO/<O >.HdcpMode=<HDCP_mode> » SET:/MEDIA/VIDEO/<O >.ResolutionMode=<resolution_mode>
< pw+/MEDIA/VIDEO/<0_>.HdcpMode=<HDCP_mode> <« pw*/MEDIA/VIDEQO/<0 > ResolutionMode=<resolution_mode>
Parameters Parameters
The <HDCP_mode> can be set to Auto or Always. Identifier Parameter description  Value Explanation
Example Pass Pass-through mode - the original stream is
Resoluti d transmitted to the sink device.
- . esolution mode
» SET/MEDIA/VIDEO/O1.HdcpMode=Always <resolution_mode> setting The receiver forces the resolution set in the
< pw /MEDIA/VIDEO/O1.HdcpMode=Always Forced ResolutionSetting for the stream and transmits
it to the sink device.
Example

» SET /MEDIA/VIDEO/O1.ResolutionMode=Forced
<« pw /MEDIA/VIDEO/O1.ResolutionMode=Forced
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7.5.3. Resolution Setting 7.5.5. Color Space Converter Setting
Command and Response Command and Response
» SET:/MEDIA/VIDEO/<O >.ResolutionSetting=<resolution> » SET:/MEDIA/VIDEO/<O >.ColorSpaceSetting=<color_space>
<« pw+/MEDIA/VIDEO/<0 >.ResolutionSetting=<resolution> <« pw*/MEDIA/VIDEQO/<0 >.ColorSpaceSetting=<color_space>
Example Parameters

» SET /MEDIA/VIDEO/0O2.ResolutionSetting=1600x1200p60

Identifier Parameter description Value Explanation
< pw /MEDIA/VIDEO/02.ResolutionSetting=1600x1200p60

Pass-through mode - the original color
INFO: The entire list of available resolutions can be find in the Resolutions of the Scaler / FRC section. Pass space of the stream is transmitted to the

. . sink device.
7.5.4. Scaler - Image Position Setting <color_space> Color space setting RGB Forced RGB color space.

I ATTENTION! The scaler settings are available for the stream of the HDMI output 1 port only. HDMI output 2 YCbCr 4:4:4 Forced YCbCr 4:4:4 color space.

will always center the input image on the output image of enforced resolution.

W YCbCr 4:2:2 Forced YCbCr 4:2:2 color space.
a) Command and Response
. . . Example
o » SET:/MEDIA/VIDEO/<O, >.ImagePosition=<image_position> )
3 « pw+/MEDIA/VIDEO/<0.>.ImagePosition=<image_position> » SET /MEDIA/VIDEO/02.ColorSpaceSetting=YCbCr 4:4:4
<« pw /MEDIA/VIDEO/02.ColorSpaceSetting=YCbCr 4:4:4
Parameters _
14 7.5.6. Query the Timing Mode
The <image_position> can be set to Center, Stretch, or Fit. ) o . L o
ul The query returns with the current status of the timing mode. See more details about it in the Timing Modes
o Example section.
3 » SET /MEDIA/VIDEO/O1.ImagePosition=Stretch Command and Response
- 4 pw /MEDIA/VIDEO/O1.ImagePosition=Stretch > GET+/MEDIA/VIDEO/<O > TimingMode
A < pr</MEDIA/VIDEO/<0 >.TimingMode=<timing_mode>
a

Parameters

The <timing_mode> can be Freerun or SourceLocked.

Example

» GET /MEDIA/VIDEO/O1.TimingMode=SourcelLocked
< pr /MEDIA/VIDEO/O1.TimingMode=SourcelLocked



MODE

EXTENDER

“Aal)d

7. Programmers’ Reference - Extender Mode

7.5.7. Timing Mode Setting

The timing mode is set with the following command. See more details about it in the Timing Modes section.

Command and Response
» SET:/MEDIA/VIDEO/<O >.TimingModeSetting=<timing_mode>
<« pw*/MEDIA/VIDEO/<0 >.TimingModeSetting=<timing_mode>
Parameters

The <timing_mode> can be set to Freerun or SourceLocked.

Example

» SET /MEDIA/VIDEO/02.TimingModeSetting=SourceLocked
4 pw /MEDIA/VIDEO/02.TimingModeSetting=SourcelLocked

7.5.8. No Sync Screen (Test Pattern) Mode

The No sync screen feature generates an image which can be displayed when there is no incoming signal on
the port. The following method turns on or off the Test Pattern function:
Command and Response

» SET:/MEDIA/VIDEO/<O >.NoSyncMode=<nosync_mode>
<« pw*/MEDIA/VIDEO/<O >. NoSyncMode=<nosync_mode>

Parameters
Identifier Parameter description Value Explanation
AlwaysOff The test pattern is not displayed on the
output.
Test pattern mode . The test pattern is displayed if there is no
<nosync_mode> . NoSignal ; - :
setting video is received on the output port.
AlwaysOn The test pattern is displayed on the output

even there is an incoming signal.

Example

» SET /MEDIA/VIDEO/O1.NoSyncMode=NoSignal
<« pw /MEDIA/VIDEO/O1.NoSyncMode=NoSignal
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7.5.9. No Sync Screen (Test Pattern) Color Setting

The No sync screen feature generates an image which can be displayed when there is no incoming signal on
the port. The following method sets the displayed color defined in RGB code.

Command and Response
» SET:/MEDIA/VIDEO/<O >.NoSyncColor=<RGB_code>
<« pw*/MEDIA/VIDEO/<O >. NoSyncColor=<RGB_code>
Example

» SET /MEDIA/VIDEO/O1.NoSyncColor=128,128,128
<« pw /MEDIA/VIDEO/O1.NoSyncColor=128,128,128

7.5.10. HDCP Setting

HDCP capability can be set to Auto/Always on the output ports, thus, non-encrypted content can be
transmitted to a non-HDCP compliant display. See more information in the HDCP Management section.

Command and Response
» SET:/MEDIA/VIDEO/<O >.HdcpMode=<HDCP_mode>
<« pw*/MEDIA/VIDEO/<0 >HdcpMode=<HDCP_mode>
Parameters

The <HDCP_mode> can be set to Auto or Always.

Example

» SET /MEDIA/VIDEO/O1.HdcpMode=Always
<4 pw /MEDIA/VIDEO/O1.HdcpMode=Always

7.6. Audio Port Settings

7.6.1. Audio Stream Switching
The audio channel of the input streams can be switched to another HDMI output of the receiver.
I ATTENTION! The audio switching is available in the transmitter only.

Command and Response
» CALL+/MEDIA/AUDIO/XP:switch(<S >:<D _>)
<« mO-+/MEDIA/AUDIO/XP:switch

Example

» CALL /MEDIA/AUDIO/XP:switch(S2:D1)
<« mO /MEDIA/AUDIO/XP:switch

S2 stream audio is switched to D1 port.
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7.6.2. Enable/Disable the Audio Stream - Transmitter Mode 7.7. System Monitoring Commands
Command and Response INFO: The following commands are independent of the current operation mode, they work both in
> SET+/MEDIA/AUDIO/<S, > Enabled=<logical_value> Transmitter and Receiver modes.
< pw+/MEDIA/AUDIO/<S >.Enabled=<logical_value> 7.7.1. Query Connected Device Presence
Parameters Connected property indicates that cable or device is connected to the port.
Identifier Parameter description Value Explanation Command and Response
. The stream is unmuted or ~ true  The stream is enabled (unmuted). > GET:/MEDIA/VIDEO/<| >|<0,>.Connected
<logical_value> muted. false  The stream is disabled (muted) < pr+/MEDIA/VIDEO/<| >|<O >.Connected=<parameter>
Example Parameters
» SET /MEDIA/AUDIO/S1.Enabled=true Identifier Parameter description Value Explanation
W « pw /MEDIA/AUDIO/S1.Enabled=true . 0 Connected
. . . <parameter> Connectgd qewce or 1 Not connected
0 7.6.3. Enable/Disable the Audio Stream - Receiver Mode cable indicator
= F Unknown
< Command and Response
>3 Example
» SET+/MEDIA/AUDIO/<D >.Enabled=truelfalse
: « pw+/MEDIA/AUDIO/<D_> Enabled=truelfalse > GET/MEDIA/VIDEO/I.Connected
£ < pr /MEDIA/VIDEO/I1.Connected=1
= Example q |
a 7.7.2. Query Video Signal Presence
9 » SET /MEDIA/AUDIO/D1.Enabled=true Query 9
74 « pw /MEDIA/AUDIO/D1.Enabled=true SignalPresent property indicates valid signal present on the port.
: Command and Response
o » GET+/MEDIA/VIDEO/<| >|<0 >|<S >|<D >.SignalPresent
- < pr</MEDIA/VIDEO/<| >|<O >|<S >|<D >.SignalPresent=<parameter>
Parameters
Identifier Parameter description Value Explanation
) 0 Not present.
<parameter> Slgnal_ present 1 Present
indicator
F Unknown
Example

» GET /MEDIA/VIDEO/I1.SignalPresent
< pr /MEDIA/VIDEO/I1.SignalPresent=1
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7.7.3. Query Embedded Audio Presence
EmbeddedAudioPresent property indicates that embedded audio is present in the video stream.

Command and Response

» GET:/MEDIA/VIDEO/<| >|<O >|<S >|<D >.EmbeddedAudioPresent
< pr</MEDIA/VIDEO/<| >|<O >|<S >|<D >.EmbeddedAudioPresent=<parameter>
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7.7.5. Query the Resolution of the Stream

Command and Response

» GET:/MEDIA/VIDEO/<S >|<D, >.Resolution
< pr</MEDIA/VIDEO/<S >|<D, >.Resolution=<resolution>

Example

Parameters
Identifier Parameter description Value
_ 0
<parameter> Slg_nall present 1
indicator
F
W Example
a) » GET /MEDIA/VIDEO/I1.EmbeddedAudioPresent
uj 4 pr /MEDIA/VIDEO/IT.EmbeddedAudioPresent=1
2 7.7.4. Query the Signal Type
3 SignalType property provides the type of the video signal.
- Command and Response
3 » GET:/MEDIA/VIDEO/<S >|<D >.SignalType
£ < pr</MEDIA/VIDEO/<S >|<D, >.SignalType=<signal_type>
u
- Parameters
o
g Identifier Parameter description Value
0
<signal_type> Signal type 1
F

Example

» GET /MEDIA/VIDEO/S1.SignalType
<« pr/MEDIA/VIDEO/S1.SignalType=1

Explanation
Not present.
Present
Unknown

Explanation
DVI
HDMI
Unknown

» GET /MEDIA/VIDEO/S1.Resolution
< pr /MEDIA/VIDEO/S1.Resolution=3840x2160p60

7.7.6. Query the Bandwidth of the Stream

Bandwidth property provides the required Ethernet bandwidth of the stream.

Command and Response

» GET+/MEDIA/VIDEO/<S >|<D >.Bandwidth

< pr</MEDIA/VIDEO/<S >|<D, >.Bandwidth=<bandwidth>
Example

» GET /MEDIA/VIDEO/S1.Bandwidth
< pr/MEDIA/VIDEO/S1.Bandwidth=13.15

The bandwidth is in Gigabit/sec.
7.7.7. Query the Bandwidth Limitation Indicator

BandwidthLimitExceeded property indicates the signal bandwidth limit has been exceeded and the stream

is disabled.

Command and Response
» GET:/MEDIA/VIDEO/<S >|<D >.BandwidthLimitExceeded

< pr</MEDIA/VIDEO/<S >|<D, >.BandwidthLimitExceeded=<logical_value>

Parameters

Identifier Parameter description Value

. L true
Bandwidth limit has

<logical_value>
9 been exceeded or not.

false

Example

» GET /MEDIA/VIDEO/S1.BandwidthLimitExceeded
< pr /MEDIA/VIDEO/S1.BandwidthLimitExceeded=false

Explanation

The bandwidth of the Ethernet connection
does NOT allow to send/receive the stream.

The bandwidth of the Ethernet connection
allows to send/receive the stream.
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7.8. SFP+ Module Information
7.8.1. Query the Vendor

Querying of the vendor of the installed SFP+ module.

Command and Response
» GET+/SYS/MB/UPLINK/<LINK >/SFP.VendorName

< pr+/SYS/MB/UPLINK/<LINK >/SFP.VendorName=<vendor_name>

Example

» GET /SYS/MB/UPLINK/LINK1/SFP.VendorName
< pr/SYS/MB/UPLINK/LINK1/SFP.VendorName=FINISAR CORP.

7.8.2. Query the Part Number
Querying of the part number of the installed SFP+ module.

Command and Response

» GET+/SYS/MB/UPLINK/<LINK >/SFP.PartNumber

¢ pr+/SYS/MB/UPLINK/<LINK >/SFP.PartNumber=<partnumber>
Example

» GET /SYS/MB/UPLINK/LINK1/SFP.PartNumber
4 pr/SYS/MB/UPLINK/LINK1/SFP.PartNumber=FTLX1471D3BCL

7.8.3. Query the Compliance

Querying of the standard compliance of the installed SFP+ module.

Command and Response

» GET+/SYS/MB/UPLINK/<LINK >/SFP.Compliance

¢ pr+/SYS/MB/UPLINK/<LINK >/SFP.Compliance=<compliance>
Example

» GET /SYS/MB/UPLINK/LINK1/SFP.Compliance
< pr/SYS/MB/UPLINK/LINK1/SFP.Compliance=10G BASE-LR
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7.8.4. Query the Maximum Allowed Cable Length

Querying of the maximum allowed cable length of the installed SFP+
module. The parameter is in meter.

Command and Response

» GET-/SYS/MB/UPLINK/<LINK >/SFP.MaxLinkLength

< pr+/SYS/MB/UPLINK/<LINK >/SFP.MaxLinkLength=<length>
Example

» GET /SYS/MB/UPLINK/LINK1/SFP.MaxLinkLength
< pr/SYS/MB/UPLINK/LINK1/SFP.MaxLinkLength=10000

7.8.5. Query the Type of the Module

Querying of the type (singlemode, multimode, passive DAC, etc.) of
the installed SFP+ module.

Command and Response

» GET:/SYS/MB/UPLINK/<LINK >/SFP.Type

< pr</SYS/MB/UPLINK/<LINK >/SFP.Type=<type>
Example

» GET /SYS/MB/UPLINK/LINK1/SFP.Type
< pr/SYS/MB/UPLINK/LINK1/SFP.Type=Singlemode

7.9. EDID Management

INFO: The detailed description of the parameters in the EDID
management section (E, D, U, F) can be found in the Advanced EDID
Management section.

Parameters
Parameter Description
ccources Source EDID memory type and index: Factory /

User / Dynamic.

The emulated EDID memory of the desired

<destination> -
input port.

7.9.1. Query the Emulated EDIDs

Command and Response

» GET-+/EDID.EdidStatus

< pr+/EDID.EdidStatus=<E_loc>:<E ><E_loc>:<E >
Example

» GET /EDID.EdidStatus
< pr /EDID.EdidStatus=D3:E1;F48:E2

Emulated EDID slots are listed with the type and number of the EDID
assignedto it. E.g. D3:E1 means that the 3rd dynamic EDID is emulated
on port 1; F48:E2 means that the 48th FACTORY EDID is emulated on
port 2 etc.

7.9.2. Query the Validity of a Dynamic EDID

Command and Response

» GET-/EDID/D/<D >.Validity

< pr+/EDID/D/<D >\Validity=<logical_value>
Parameters

The <logical_value> can be true or false.

Example

» GET /EDID/D/D1.Validity
< pr /EDID/D/D1.Validity=true

The ‘Validity’ property is true then a valid EDID is stored in D1 memory
place.

7.9.3. Query the Preferred Resolution of a User EDID

Command and Response

» GET:/EDID/U/<U >.PreferredResolution

< pr+/EDID/U/<U >.PreferredResolution=<preferred_resolution>
Example

» GET /EDID/U/U2.PreferredResolution
< pr /EDID/U/U2.PreferredResolution=1920x1080p60.00Hz
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7.9.4. Emulating an EDID on an Input Port

Command and Response
» CALL+/EDID:switch(<source>:<destination>)
<« mO-+/EDID:switch

Example

» CALL /EDID:switch(F49:E2)
<« mO /EDID:switch

7.9.5. Copy an EDID to User Memory
Command and Response

» CALL+/EDID:copy(<D, >|<E >|<F >|<U >:<U >)
<« mO-+/EDID:copy

“
0 Example
<z
» CALL /EDID:copy(D1:U1)
D
3 < mO /EDID:copy
3 The EDID of the last connected sink of D1 (Output 1) is copied to U1.
L 7.9.6. Deleting an EDID from User Memory
3 Command and Response
,‘_4. » CALL:/EDID:delete(<U >)
F <« mO-+/EDID:delete
g Example

» CALL /EDID:delete(U1)
< mO /EDID:delete

7.9.7. Resetting the Emulated EDIDs

Command and Response
» CALL</EDID:reset()
4« mO-+/EDID:reset
Example

» CALL /EDID:reset()
4« mO /EDID:reset

Calling this method switches all emulated EDIDs to factory default one. See the table in the Factory EDID

List section.
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7.10. Network Configuration

I ATTENTION! Calling the ApplySettings method after the network setting is always required. See the

details in the Apply Network Settings section.
7.10.1. Query the DHCP State

Command and Response

» GET-/MANAGEMENT/NETWORK.DhcpEnabled
<« pw+/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>

Parameters

The <logical_value> can be true or false.

Example

» GET /MANAGEMENT/NETWORK.DhcpEnabled
<« pw /MANAGEMENT/NETWORK.DhcpEnabled=true

7.10.2. Change the DHCP State

Command and Response

» SET-/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
<« pw+*/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>

Parameters

The <logical_value> can be set to true or false.

Example

» SET /MANAGEMENT/NETWORK.DhcpEnabled=false
<« pw /MANAGEMENT/NETWORK.DhcpEnabled=false

7.10.3. Query the IP Address

Command and Response

» GET-/MANAGEMENT/NETWORK.IpAddress

< pr</MANAGEMENT/NETWORK.IpAddress=<|P_Address>
Example

» GET /MANAGEMENT/NETWORK.IpAddress
<« pr/MANAGEMENT/NETWORK.IpAddress=192.168.0.100
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7.10.4. Change the IP Address (Static)

Command and Response

» SET-/MANAGEMENT/NETWORK.StaticlpAddress=<IP_address>
<« pw+/MANAGEMENT/NETWORK_StaticlpAddress=<IP_address>

Example

» SET /MANAGEMENT/NETWORK.StaticlpAddress=192.168.0.85
4« pw /MANAGEMENT/NETWORK.StaticlpAddress=192.168.0.85

7.10.5. Query the Subnet Mask

Command and Response

» GET:/MANAGEMENT/NETWORK.NetworkMask
< pr//MANAGEMENT/NETWORK.NetworkMask=<netmask>

a

0 Example

<z » GET /MANAGEMENT/NETWORK.NetworkMask

>

3 <4 pr /MANAGEMENT/NETWORK.NetworkMask=255.255.255.0

v 7.10.6. Change the Subnet Mask (Static)

bl Command and Response

-z » SET-/MANAGEMENT/NETWORK.StaticNetworkMask=<netmask>
'fl <« pw+/MANAGEMENT/NETWORK:.StaticNetworkMask=<netmask>
= Example

g » SET /MANAGEMENT/NETWORK.StaticNetworkMask=255.255.255.0

<« pw /MANAGEMENT/NETWORK.StaticNetworkMask=255.255.255.0
7.10.7. Query the Gateway Address

Command and Response

» GET-/MANAGEMENT/NETWORK.GatewayAddress

< pr</MANAGEMENT/NETWORK.GatewayAddress=<gw_address>
Example

» GET /MANAGEMENT/NETWORK.GatewayAddress
<« pr /MANAGEMENT/NETWORK.GatewayAddress=192.168.0.1
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7.10.8. Change the Gateway Address (Static)

Command and Response

» SET-/MANAGEMENT/NETWORK.StaticGatewayAddress=<gw_address>
< pw+/MANAGEMENT/NETWORK.StaticGatewayAddress=<gw_address>

Example

» SET/MANAGEMENT/NETWORK StaticGatewayAddress=192.168.0.1
< pw /MANAGEMENT/NETWORK StaticGatewayAddress=192.168.0.1

7.10.9. Apply Network Settings

Command and Response
» CALL/MANAGEMENT/NETWORK:ApplySettings()
<« mO-/MANAGEMENT/NETWORK:ApplySettings
Example

» CALL /MANAGEMENT/NETWORK:ApplySettings()
<« mO /MANAGEMENT/NETWORK:ApplySettings

All changed network settings are applied and the network interface is going to be restarted.
7.10.10. Query the IP Address of the Remote Endpoint
Querying of the IP address of the connected transmitter or receiver.
Command and Response
» GET+/REMOTE.RemotelpAddress
< pr</REMOTE.RemotelpAddress=<IP_Address>
Example

» GET /REMOTE.RemotelpAddress
4 pr /REMOTE.RemotelpAddress=192.168.0.111
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7.11. LW3 Protocol Commands - Quick Summary

System Commands

Set the Device Label

» SET-/MANAGEMENT/LABEL.DevicelLabel=<Custom_name>
Querying the Product Name

» GET+/.ProductName
Query the Firmware Version

» GET-/MANAGEMENT/UID/PACKAGE.Version
Identify the Device

» CALL:/MANAGEMENT/UL:identifyMe()
Display Custom Text on the LCD

» CALL-/MANAGEMENT/Ul:displayMessage(<text>)
Query the Operation Mode

» GET+/SYS/MB.OperationMode
Set the Operation Mode

» CALL+/SYS/MB.setOperationModeAndReset=<operation_mode>
Query the Application Mode

» GET+/SYS/MB.ApplicationMode
Application Mode Selection

» SET+/SYS/MB.ApplicationModeSelection=<application_mode>
Setting the Rotary Direction of the Jog Dial Knob

» SET:/MANAGEMENT/UI.RotaryDirection=<parameter>
Setting the Brightness of the LCD Screen

» SET-/MANAGEMENT/UI.DisplayBrightness=<parameter>
Control Lock

» SET-/MANAGEMENT/Ul.ControlLock=<parameter>
Restarting the Device

» CALL+/SYS:reset()
Restore the Factory Default Settings

» CALL:/SYS:factoryDefaults()
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Video Port Settings - Transmitter Mode

Query the Status of Source Port

» GET+/MEDIA/VIDEO/XP.SourcePortStatus
Query the Status of Destination Port

» GET+-/MEDIA/VIDEO/XP.DestinationPortStatus
Query the Video Crosspoint Setting

» GET+/MEDIA/VIDEO/XP.DestinationConnectionList
Switching the Stream

» CALL:/MEDIA/VIDEO/XP:switch(<S >:<D_>)
Enable/Disable the Stream

» SET+/MEDIA/VIDEQ/<S >.Enabled=<logical_value>
Resolution Mode Setting

» SET+/MEDIA/VIDEO/<S > ResolutionMode=<resolution_mode>
Resolution Setting

» SET+/MEDIA/VIDEO/<S >.ResolutionSetting=<resolution>
Scaler - Image Position Setting

» SET-/MEDIA/VIDEO/<S >.ImagePosition=<image_position>
Color Space Converter Setting

» SET+/MEDIA/VIDEO/<S >.ColorSpaceSetting=<color_space>
Query the Timing Mode

» GET*/MEDIA/VIDEQ/<S >.TimingMode
HDCP Setting (Input Port)

» SET+/MEDIA/VIDEO/<| >.HdcpEnable=<logical_value>
HDCP Setting (Output Port)

» SET+/MEDIA/VIDEO/<0 >HdcpMode=<HDCP_mode>



MODE

EXTENDER

<ﬂ /ﬁ‘ ( ) 7. Programmers’ Reference - Extender Mode

Video Port Settings - Receiver Mode

Enable/Disable the Stream

» SET+/MEDIA/VIDEO/<D >.Enabled=<logical_value>
Resolution Mode Setting

» SET+/MEDIA/VIDEO/<0_>.ResolutionMode=<resolution_mode>
Resolution Setting

» SET+/MEDIA/VIDEO/<0 >.ResolutionSetting=<resolution>
Scaler - Image Position Setting

» SET-/MEDIA/VIDEO/<0,>.ImagePosition=<image_position>
Color Space Converter Setting

» SET+/MEDIA/VIDEO/<0 >.ColorSpaceSetting=<color_space>
Query the Timing Mode

» GET+/MEDIA/VIDEO/<0 >.TimingMode
Timing Mode Setting

» SET+/MEDIA/VIDEO/<0 >.TimingModeSetting=<timing_mode>
No Sync Screen (Test Pattern) Mode

» SET+/MEDIA/VIDEO/<0_>.NoSyncMode=<nosync_mode>
No Sync Screen (Test Pattern) Color Setting

» SET+/MEDIA/VIDEO/<0_>.NoSyncColor=<RGB_code>
HDCP Setting

» SET+/MEDIA/VIDEO/<0 >.HdcpMode=<HDCP_mode>

Audio Port Settings

Audio Stream Switching

» CALL:/MEDIA/AUDIO/XP:switch(<S >:<D,_>)
Enable/Disable the Audio Stream - Transmitter Mode

» SET+/MEDIA/AUDIO/<S >.Enabled=<logical_value>
Enable/Disable the Audio Stream - Receiver Mode

» SET+/MEDIA/AUDIO/<D >.Enabled=true|false
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System Monitoring Commands

Query Connected Device Presence
» GET+/MEDIA/VIDEO/<I| >|<0 >.Connected
Query Video Signal Presence
» GET*/MEDIA/VIDEO/<| >|<0 >|<S >|<D >.SignalPresent
Query Embedded Audio Presence
» GET+/MEDIA/VIDEO/<| >|<0 >|<S >|<D_>.EmbeddedAudioPresent
Query the Signal Type
» GET*/MEDIA/VIDEO/<S >|<D >.SignalType
Query the Resolution of the Stream
» GET*/MEDIA/VIDEO/<S >|<D >.Resolution
Query the Bandwidth of the Stream
» GET*/MEDIA/VIDEO/<S >|<D _>.Bandwidth
Query the Bandwidth Limitation Indicator
» GET+/MEDIA/VIDEO/<S >|<D >.BandwidthLimitExceeded

SFP+ Module Information

Query the Vendor

» GET*/SYS/MB/UPLINK/<LINK >/SFP.VendorName
Query the Part Number

» GET+/SYS/MB/UPLINK/<LINK >/SFP.PartNumber
Query the Compliance

» GET*/SYS/MB/UPLINK/<LINK >/SFP.Compliance
Query the Maximum Allowed Cable Length

» GET+/SYS/MB/UPLINK/<LINK >/SFP.MaxLinkLength
Query the Type of the Module

» GET*/SYS/MB/UPLINK/<LINK >/SFP.Type
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EDID Management Change the Gateway Address (Static)
Query the Emulated EDIDs » SET-/MANAGEMENT/NETWORK StaticGatewayAddress=<gw_address>
Apply Network Settings

» CALL-/MANAGEMENT/NETWORK:ApplySettings()
Query the IP Address of the Remote Endpoint

» GET+/REMOTE.RemotelpAddress

» GET+/EDID.EdidStatus
Query the Validity of a Dynamic EDID

» GET+/EDID/D/<D >.Validity
Query the Preferred Resolution of a User EDID

» GET+/EDID/U/<U >.PreferredResolution
Emulating an EDID on an Input Port

» CALL+/EDID:switch(<source>:<destination>)
Copy an EDID to User Memory

» CALL:/EDID:copy(<D >|<E >|<F >|<U >:<U_>)
Deleting an EDID from User Memory

» CALL:/EDID:delete(<U >)
Resetting the Emulated EDIDs

» CALL+/EDID:reset()

M ODE

Network Configuration

Query the DHCP State

» GET-/MANAGEMENT/NETWORK.DhcpEnabled
Change the DHCP State

» SET-/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
Query the IP Address

» GET-/MANAGEMENT/NETWORK.IpAddress
Change the IP Address (Static)

» SET-/MANAGEMENT/NETWORK.StaticlpAddress=<IP_address>
Query the Subnet Mask

» GET-/MANAGEMENT/NETWORK.NetworkMask
Change the Subnet Mask (Static)

» SET-/MANAGEMENT/NETWORK.StaticNetworkMask=<netmask>
Query the Gateway Address

» GET-/MANAGEMENT/NETWORK.GatewayAddress

EXTENDER




MUOUDE

EXFENDIER

“Aal)d

8. Firmware Upgrade - Extender Mode

Firmware Upgrade - Extender Mode

The endpoint devices can be upgraded by using Lightware Device Updater v2
(LDU2) softwareviaEthernet. The firmware pack with the necessary components
(*.Ifp2 file) for your specific product, and the LDU2 application can be
downloaded from the Support page of our website www.lightware.com.

ABOUT THE FIRMWARE PACKAGE (LFP2 FILE)
SHORT INSTRUCTIONS

INSTALLATION OF LDU2

DETAILED INSTRUCTIONS

KEEPING THE CONFIGURATION SETTINGS

v v v v v
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ATTENTION! While the firmware is being upgraded, the normal
operation mode is suspended as the endpoint is switched to
bootload mode. Signal processing is not performed. Do not
interrupt the firmware upgrade. If any problem occurs, reboot the
receiver and restart the process.

ATTENTION! The firmware upgrade process has an effect on the
configuration and the settings of the device. For more details,
please see the Keeping the Configuration Settings section before
the upgrade.

8.1. About the Firmware Package (LFP2 File)

The firmware files are packed in an LFP2 package. You need only this
file to do the upgrade on your device.

The package contains all the necessary components, binary,
and other files;

= The package also contains each firmware with version number
and a list showing the compatible devices.

8.2. Short Instructions

Step 1. Get the firmware pack and the Lightware Device Updater v2
(LDU2) application.

Step 2. Install the LDU2 application.

Step 3. Establish connection between the computer and the device(s)
via Ethernet.

Step 4. Start LDU2 and follow the instructions shown on the screen.

8.3. Installation of LDU2

Installation Modes

LDU2 has two installation modes: Normal and Snapshot.

Normal install Snapshot install

Available for Windows and macOS Available for Windows

The installer can update only this instance Cannot be updated

Only one updateable instance can exist | More than one different version
for all users can be installed for each user

Comparison of install types

ATTENTION! Using the Normal install as the default value is highly
recommended.

Installation for Windows 0OS

Run the installer. If the User Account Control drops a pop-up message
click Yes. During the installation you will be prompted to select the
type of the installation.

Installation for macOS

Mount the DMG file with double clicking on it and drag the LDU2 icon
over the Applications icon to copy the program into the Applications
folder. If you want to copy the LDUZ2 into another location just drag the
icon over the desired folder.

INFO After the installation the Windows and the macOS application
has the same look and functionality.

8.4. Detailed Instructions
8.4.1. Establish Connection

Make sure that the computer and the device are connected over
Ethernet and the connection is established between them.

8.4.2. The Correct Order of the Upgrading

It is important that the remote device has to be upgraded at first, the
local device which is connected to the computer directly has to be the
second one.

2. 1.

B

Remote endpoint

Local endpoint

Co;ltroller Iap"top

The sequence of the firmware upgrade

8.4.3. Start the LDU2 Application and Follow the Steps
The Steps of the Upgrade in Quick Summary:

Step 1. Select the firmware package file.

Step 2. Select the remote unit first for upgrading.

Step 3. Check the upgrade parameters.

Step 4. Start the update and wait until it is finished.

Step 5. Wait until the unit reboots with the new firmware.

Step 6. Repeat the procedure with the local endpoint.
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Discovering the Devices Device List
After launching LDU2 the device discovery process starts finding the Lightware devices on the network. When the discovery has completed, the devices available on the network are listed in the application.
SELECT FIRMWARE PACKAGE
UBEX-MMU-X200 IP: 192.168.3.240 [+ PACKAGE: v0.0.255b255  HW: V10_AAAX
UBEX-MMU-X200 S/N: 86122857 FW: v0.0.2550255
MX2-8X8-HDMI20-AUDIO IP: 192.168.3.47 PACKAGE: HW: V11_AAAO
MX2-8X8-HDMI20-AUDIO S/N: 6A083966 FW: v1.1.6b1
UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.51 (£ PACKAGE: v1.0.1b4 HW: VI1_AAAX
UBEX-PRO20-HDMI-F100 S/N: 00005461 FW: v1.0.1b3
UBEX-MMU-X200 IP:192.168.3.245 (¢ PACKAGE: v1.0.0b3 HW: VI0_AAAX
UBEX-MMU-X200 S/N: 86122858 FW: v1.0.1b4
UBEX-MMU-X200 IP: 192.168.0.101 (' PACKAGE: v1.0.0b2 HW: V10_AAAX
Discovering devices
UBEX-MMU-X200 S/N: 00001234 FW: v1.0.1b3
- MX2-8X8-HDMI20-AUDIO IP: 192.168.3.29 PACKAGE: HW: V11_BBYO
IJ MX2-8X8-HDMI20-AUDIO S/N: 81112561 FW: v1.2.2b10
'J UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.52 (¢ PACKAGE: v1.0.1b4 HW: VIT_AAAX
3 UBEX-PRO20-HDMI-F100 S/N: 00005462 FW: v1.0.163
UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.164 (¢ PACKAGE: v1.1.0b0
MaiorP Cisco test RX S/N: 81112625 FW: v1.1.000
L)
J UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.180 (' PACKAGE: v1.1.0b5 HW: V11_AAAX
a AB:D2:36:00:51:63 S/N: 00005163 FW: v1.1.0b5
-
UBEX-PR0O20-HDMI-F100 @ IP:192.168.3.167 (£ PACKAGE: v1.1.0b4 HW: VI1_AAAX
/ TBD S/N: 00005166 FW: v1.1.0b4
-
i
1o 12 success:0 failed:0 updating:0
» . . . . .
X Device discovery is in progress in LDU2
i) Legend of the Icons

Icon Name Description

Clicking on the icon causes the four front panel LEDs blink
<)) Identify the device in green for 10 seconds. The feature helps to identify the
device itself in the rack shelf.

To modify IP address settings quickly it is not necessary to
(& IP address editor enter the device's settings/network menu, you can set them
by clicking the pencil icon beside the IP address.

Device is unreachable. Change the IP address using the

Further information available front panel LCD menu or the IP address editor of the LDU2.

Service . L .
% MD,;E Service mode The device is in bootload (service) mode.
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Upgrade Steps
Step 1. Select the firmware package.

Click on the Select Firmware Package button and navigate to the location where the LFP2 file of the UBEX
endpoint is saved. When you click on the name of package, the preview of the release notes are displayed on
the right side.

Path: [D:\FWAUBEX\ubex_v1.1.1b1.1fp2 REFRESH Firmware package release note preview:
" VTVIATE

> IMODEX Release notes for UBEX
v1.1.1b1

Release date: 2018-08-30
Bugfix:
® More robust SCDC handling is introduced.
v1.1.0b6
Release date: 2018-06-25
New feature:
» i@ UMX-HDMI-140
e g and fra
» BB UMX-TPS-TXL00 series ® The frame r: / a nodi ase of downscaling in center
image position.
* 12-bit deep color HDMI signals can be transmitted in 10 bit mode.
Bugfix:
:an be passed through at the same time.

the connected display supports this protocol.
QSG_v1.0 Folder

v1.0.1b4

» [ Programs L Release date: 2018-05-14

[orer ] o

Firmware file browser and the release notes window

After the package file is loaded, the list is filtered to show compatible devices only. The current firmware
version of the device is highlighted in orange if it is different from the version of the package loaded.

Package version: SELECT FIRMWARE PACKAGE

UBEX-PRO20-HDMI-F100 @ 1P: 192.168.3.134 ('
A8:D2:36:00:55:78 S/N: 00005578 FW:v1.1.1b1

PACKAGE: v1.1.1b1

UBEX-PRO20-HDMI-F100 @ IP: 192.168.0.52 (£ PACKAGE: v1.1.0b6 HW: VI1_AAAX

UBEX-PRO20-HDMI-F100 S/N: 00005462

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.51 (& PACKAGE: v1.1.0b6 HW: VI1_AAAX
UBEX-PRO20-HDMI-F100 S/N: 00005461 FW: v1.1.0b6

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.102 (' PACKAGE: v1.1.1b1 HW: V12_AAAX
TBD S/N: 7C110490

FW: v1.1.1b1

REFRESH | SELECT ALL | SELECT NONE

Filtered device list based on the selected firmware package
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Step 2. Select the remote unit first for upgrading.

Pick the remote device for upgrading. The selected line will be highlighted in green.

Package version: \ fp2 SELECT FIRMWARE PACKAGE | PARAMETERS

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.134 (' PACKAGE: v1.1.1b1
A8:D2:36:00:55:78 S/N: 00005578 FW: v1.1.1b1

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.52 (£ PACKAGE: v1.1.0b6

UBEX-PRO20-HDMI-F100 S/N: 00005462

v1.1.0b6

UBEX-PRO20-HDMI-F100 = IP: 192.168.3.102 [+ PACKAGE: v1.1.1b1
TBD S/N: 7G110490 FW:v1.1.1b1

REFRESH | SELECT ALL | SELECT NONE START UPDATE

total:4

The remote unit is selected for upgrading

TIPS AND TRICKS: If you are not sure which device is connected to your controller device directly, use
the Identify me feature clicking on the @ button. It makes the four front panel LEDs blink in green for 10
seconds. The feature helps to identify the device itself in the rack shelf or on the desk.
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Step 3. Check the upgrade parameters.

ATTENTION! The default settings in the Parameters window should be fine for most cases. Please do not
modify them if it is not necessary.

Click on the Parameters button to configure the firmware upgrade.

UBEX Update Options

Backup folder: Choose folder
Configuration backup file will be created in the given
folder C; amas.

Factory default:
Reset device to factory settings when upgrade is done.

Advanced settings

ration backup file: ™
no configuration backup file will be created.

If checked the device is updated only with the CPU firmware L]
Force update of the FirmwareUpdater: ™
If ed the FirmwareUpdater of the d lways updated.
Test Image:

Selects the FPGA test image. S6T @

Parameters menu for the UBEX endpoints

Backup Folder

Set the path of the device configuration backup file which is created automatically. The default path is
USER_HOME/.Idu2/backup.

Factory Default

If it is checked, all user settings and parameters will be cleared and the factory default settings will be
applied to the device when the upgrade is done. See the whole list of factory default settings of the endpoint
device in the UBEX-PRO20-HDMI-F100 section.

Once the parameters are set, click on the Apply button to save the settings.
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Step 4. Start the update and wait until it is finished.

Click on the Start Update button to start the procedure. The status is shown in percent in the right side of the
device line and the status of the all procedures in the lower light green progress bar.

Package version:

UBEX-PRO20-HDMI-F100 = 1P:192.168.3.134 (' PACKAGE: v1.1.1b1
A8:D2:36:00:55:78 S/N: 00005578 FW:v1.1.1b1

UBEX-PRO20-HDMI-F100 @ IP: 192.168.0.52 [+ PACKAGE: v1.1.0b6

UBEX-PRO20-HDMI-F100 S/N: 00005462 PW: v1.1.0b6

v1.1.0b6
¥1.1.0b6

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.102 (' PACKAGE: v1.1.1b1
TBD S/N: 7C110490 FW:v1.1.1b1

remaining: 01:30

Firmware upgrade is in progress
INFO: The device might reboot several times during the firmware upgrade procedure.
Step 5. Wait until the unit reboots with the new firmware.

Once the firmware upgrade procedure is completed, the unit reboot with the new firmware.

Package version: D:\ SELECT FIRMWARE PACKAGE | PARAMETERS

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.134 (' PACKAGE: v1.1.1b1
A8:D2:36:00:55:78 S/N: 00005578 FW: v1.1.1b1

UBEX-PRO20-HDMI-F100 @ IP: 192.168.0.52 (£ PACKAGE: v1.1.0b6

UBEX-PRO20-HDMI-F100 S/N: 00005462

v1.1.0b6
¥1.1.0b6

UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.102 (' PACKAGE: v1.1.1b1
TBD S/N: 7C110490 FW:v1.1.1b1

REFRESH | SELECT ALL | SELECT NONE START UPDATE

Firmware upgrade procedure is done
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Step 6. Repeat the procedure with the local endpoint. 8.5. Keeping the Conﬁguration Settings

Repeat the whole procedure with the another endpoint. By default, device configuration settings are restored when firmware upgrade is finished. If factory reset has
been chosen in the parameters window, all device settings will be erased. In the case of factory reset you
can save the settings of the device in the Lightware Device Controller software and restore it later. See the
UBEX-PRO20-HDMI-F100 IP:192.1683.134 4 PACKAGEV1.1.1b1 details in the Configuration Cloning (Backup Tab) section.

A8:D2:36:00:55:78 S/N: 00005578 FW: v1.1.1b1

Package version: 1bex_v1.1.1 SELECT FIRMWARE PACKAGE

The following flow chart demonstrates how this function works in the background.

v1.1.0b6
v1.1.0b6

0 Start of the Upgrade
UBEX-PRO20-HDMI-F100 @ IP: 192.168.0.51 & PACKAGE: v1.1.0b6

UBEX-PROZ0-HDMI-F100 S/N: 00005451 FW: v1.1.006 The device reboots and starts in bootload mode (firmware upgrade mode).

UBEX-PRO20-HDMI-F100 @ IP: 192.168.3.102 (' PACKAGE: v1.1.1b1
TBD S/N: 7G110490 FW:v1.1.1b1 e

Backup

The current configuration of the device is being saved into a configuration backup file on your
computer. You can find a detailed list about the saved settings in the Content of Backup File

L section.
= ' - © Uupgrade
L ion: . .
< L The CPU firmware and the FPGA binary are changed to the newer ones in the package.
3 UBEX-PR0O20-HDMI-F100 & IP:192.168.3.134 [+ PACKAGE: v1.1.1b1
A:D2:36:00:5578 S/N: 00005578 FW:v1.1.1b1 o Factory reset
13 V11,006 Before the upgrade all configuration settings are restored to the factory default values.
¥1.1.0b6
= .
3 UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.51 [+ PACKAGE: v1.1.0b6 e converSIon / ReStore
4 [EESRIE YA ShatEed A Before the restore procedure the firmware package checks the backup data and if it is needed,
UBEX-PRO20-HDMI-F100 P192.1683.1027  PACKAGEV1A.1b1 a conversion is applied to avoid incompatibility problems between the firmware versions.
- T8 S/N: 7C110430 R After the conversion all configuration settings are restored to the device.
> When the factory default option is enabled in the Parameters window, the conversion / restore procedure
9 will not be performed!
u

remaining: 02:11 - - 6 End

Once the firmware upgrade procedure is finished, the device reboots and is ready to use.

Package version: [ Vi:1: SELECT FIRMWARE PACKAGE

S P 1921683134 % PACKAGEv1.1.1b1 The details about the procedure: when firmware upgrade starts, the first step is making a backup of the
ABD23600:5578 S/N: 00005578 FW: 11161 settings of the device. The firmware package checks the backup data and if it is needed, a conversion
L is applied to avoid incompatibility problems between the firmware versions. If you do not want to keep

1006 configuration settings, you can set the Factory default option enabled.

UBEX-PRO20-HDMI-F100 @ IP: 192.168.0.51 (£ PACKAGE: v1.1.0b6
UBEX-PRO20-HDMI-F100 S/N: 00005461 FW: v1.1.0b6

UBEX-PRO20-HDMI-F100 @ 1P: 192.168.3.102 (7' PACKAGE: v1.1.1b1
TBD S/N: 7C110490 FW: v1.1.1b1

REFRESH | SELECT ALL | SELECT NONE START UPDATE
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Troubleshooting - Extender Mode

Usually, if the system seems not to transmit the signal as expected, the best
strategy for troubleshooting is to check signal integrity through the whole
signal chain starting from source side and moving forward to receiver end.

Link to connections/cabling section.
Link to device operation section.
Link to LDC software section.

Link to LW3 protocol commands section.

The following sections are available in the chapter:

» UsE CASES
» How To SPEED UP THE TROUBLESHOOTING PROCESS
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9.1. Use Cases

At first, check front panel LEDs and take the necessary steps according to their states. For more information

about status, LEDs refer to the Front and Rear View - UBEX-PR0O20-HDMI-F100 section.

Symptom

Root cause

Action

Refer to

Video signal

No picture on the
video output

Device or devices are not
powered properly

Check the endpoints and the other
devices if they are properly powered; try
to unplug and reconnect them.

2.3.1

Cable connection
problem

Cables must fit very well, check all the
connectors (HDMI and optical/DAC
cables).

23
33

Optical cable became
contaminated

Use special fiber optical cable cleaning
equipment to clean it carefully.

No incoming signal (RX)

If the front panel LINK OK LED does
not light, no connection is established

between the endpoints. Check the cable 3.3
connections on the SFP+ ports.
Singlemode-multimode | Check the installed SFP+ modules
SFP+ module pairs and install multimode or singlemode 3.3
modules by pairs only.
Not the proper video Check which video stream switched 5.3.2
stream is the active one |to the current output (the setting is 6.3
(RX) available in the transmitter side). . ‘
K 7.4.4
Video stream is disabled | Enable the stream. 5.3.1
(TX) 6.4.5
7.4.5
Video stream is disabled | Enable the stream. i 5.4.1
(RX) K 7.5.1
Sink device is not able to | Check the emulated EDID; select another 5.5
receive/display the video (e.g: emulate the EDID of the display on 6.6.1
format the input port). .
K 7.9
Scale the stream on HDMI in 1 port of the | [F4| 5.3.1
transmitter to the resolution and refresh 6.4.3
rate of the sink device. o

=
L

7.4.6
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Symptom

Root cause

Action

| Refer to

Network

No LAN connection
can be established

Incorrect IP address is
set (fix IP)

Use dynamic IP address by enabling
DHCP option.

&

5.7.1

6.7.2
7.10.2
Restore the factory default settings (with 5.7.5
fix IP). 6.7.3
7.3.14
IP address conflict Check the IP address of the other
devices, too.
Miscellaneous
Front panel The button is locked Disable control lock.
button is out of 7.3.12
operation
| cannot find my All AV boxes and Use the "Identify Me" feature 6.7.1
device in the server | gadgets look the same
room 734

Symptom Root cause Action Refer to
Video signal
No picture on the Sink device is not able to | Scale the stream on the HDMI out 1| |9y 5.4.1
video output receive/display the video | port of the receiver to the resolution and 6.4.7
format refresh rate of the sink device. . o
K] 752
HDCP is disabled Enable HDCP on the input ports of the 5.3.1
transmitter. 6.4.1
7.4.11
Not the desired Video output is set to Check No sync screen settings in the | |Hgy| 5.4.1
picture displayed | test pattern (no sync HDMI output properties (RX). 6.5.2
on the video output | screen) statically (RX) e
) 7.5.8
Video output is set to Check video settings of the source.
test pattern (no sync
screen) as there is no
picture on video source
Colors of the video | Incorrect color space Check the color space settings onthe TX | |Og| 5.3.1
is incorrect setting is active (TX) side 6.43
6.4.4
7.4.9
Incorrect color space Check the color space settings on the RX 5.4.1
setting is active (RX) side 6.4.7
6.4.8
K] 755
Audio signal
No audio is present | Source audio volume is | Check the audio settings of the source.
on output low or muted
HDMI output signal | DVI EDID is emulated Check the EDID and select and HDMI | |Bg| 5.5
contains no audio EDID to emulate (the setting is available
in the transmitter side). 6.6.1
K 7.9
Not the desired Audio stream is Check which audio stream switched
audio can be heard | switched to another to the current output (the setting is 7.6.1

on the output

output

available in the transmitter side).
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9.2. How to Speed Up the Troubleshooting Process

Lightware’s technical support team
is always working hard to provide the
fastest support possible. Our team’s
response time is one of the best in the
industry and in the toughest of cases we
can directly consult with the hardware
or software engineer who designed the
product to get the information from the
most reliable source.

However, the troubleshooting process
can be even faster... with your help.

There are certain pieces of information that push us in the right direction to finding the root cause of the
problem. If we receive most of this information in the first e-mail or it is gathered at the time when you call

':" us, then there is a pretty high chance that we will be able to respond with the final solution right away.
; This information is the following:
3 = Schematic (a pdf version is preferred, but a hand drawing is sufficient).
= Serial number(s) of the device(s) (it is either printed somewhere on the box or you can query it in the
2 Device Controller software or on the built-in website).
n = Firmware versions of the devices (please note that there may be multiple CPUs or controllers in the
; device and we need to know all of their firmware versions, a screenshot is the best option).
4 = Cable lengths and types.
W = Patch panels, gender changers or anything else in the signal path that can affect the transmission.
= = Signal type (resolution, refresh rate, color space, deep color).
X = Emulated EDID(s) (please save them as file and send them to us).
p = Actions to take in order to re-create the problem (if we cannot reproduce the problem, it is hard for us

to find the cause).

= Photo or video about the problem (for example: "image noise" can mean many different things, it's
better if we see it t00).

= Error logs from the Device Controller software.

= In the case of Event Manager issue the event file and/or backup file from the Device Controller
software.

The more of the above information you can give us the better. Please send these information to the Lightware
Support Team (support@lightware.com) to speed up the troubleshooting process.


mailto:support%40lightware.com?subject=
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MaTriIx MODE

The following chapters are related to the Matrix mode.

Matrix mode = virtual AV matrix with more transmitters and receivers and a Matrix
Management Unit (MMU) which controls the AV network.

For the Extender mode see the Extender Mode chapters.
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Installation - Matrix Mode

The chapter is about the installation of the device and connecting to other
appliances, presenting also the mounting options and further assembly steps:

»
>
>
>
»
»

MOUNTING OPTIONS

SFP / SFP+ SLOT CONNECTION

ETHERNET SWITCH - DETAILED REQUIREMENTS
CONNECTING STEPS

ETHERNET SWITCH CONFIGURATION

STARTUP OF THE SYSTEM
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10.1. Mounting Options

Devices can be mounted in several ways, depending on the application.
Besides using with rack shelf, a mounting bracket is available which
offers easy mounting on truss systems with standard clamps. The
bracket can be also used for building the unit into the furniture:

Mounting bracket V2

H

1U high rack shelf

WARNING! Always use the supplied screws. Using different (e.g.
longer) ones may cause damage to the device.

ATTENTION! Pay attention to the ventilation holes when designing
the system especially when the extender is built into/under
furniture. Front and rear ventilation holes must not be covered.
If a UBEX device is installed in a closed space, the designer shall
provide satisfactory ventilation to prevent excessive heat build-up
inside.

INFO: The endpoint device is half-rack sized.

To order mounting accessories please contact sales@lightware.com.

10.1.1. Mounting Bracket V2 for the Endpoint Devices

Mounting bracket V2 gives an opportunity to mount the device to any
furniture surface. Fasten the bracket on the side of the unit with the
provided screws and fasten it to a stand / board / truss / furniture.

Fixing the Bracket to the Device

Fasten the mounting bracket on the side of the unit with the provided
screws (4 pcs M3 screws per Mounting bracket V2).

WARNING! M3x6 size is the longest allowed screw for fixing the
ears to the housing. Using different (e.g. longer) ones may cause
damage to the device.

Furniture Mounting

WARNING! Pay attention to the ventilation holes when designing
the system. Front and rear ventilation holes must not be covered.

INFO: The chipboard screws are not supplied with the mounting kit.

10.1.2. Rack Shelf Mounting for the Endpoint Devices

Allows rack mounting for half-rack, quarter-rack and pocket sized
units.

4 4 4 4 4

4 41 1 3 1 1

1U high rack shelf provides mounting holes for fastening two half-rack
or four quarter-rack sized units. Pocket sized devices can also be
fastened on the self.

oo .M.

p—
i Eeh

WARNING! Pay attention to the ventilation holes when designing
the system. Front and rear ventilation holes must not be covered.

INFO: The screws for the rack frame are not supplied to the device.
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10.1.3. Rack Shelf Mounting - MMU

Two rack ears are supplied with the product, which are fixed on left
and right side with 2x 4 pcs M4 screws. The default position allows
mounting the device as a standard rack unit installation.

o 0 0 06D 0 00

ears to the housing. Using different (e.g. longer) ones may cause
damage to the device.

WARNING! Pay attention to the ventilation holes when designing
the system. Front and rear ventilation holes must not be covered.

I WARNING! M4x8 size is the longest allowed screw for fixing the

INFO: The screws for the rack frame are not supplied to the device.
INFO: The device is rack sized and 1U high.

10.2. SFP / SFP+ Slot Connection

INFO: The SFP / SFP+ slots support the Plug and Play connection
- UBEX devices do not need to be powered off before inserting or
removing SFP / SFP+ modules or DAC cables.

10.2.1. Installation of SFP / SFP+ Modules

Endpoint Devices

UBEX endpoint devices use SFP+
modaules for the fiber optical connections.
The optical modules can be changed based on the recent application
of the extender: it can be singlemode or multimode, or BiDi modules,
up to 10 GbE signal transmission.

INFO: It is recommended to install 2x 10 GbE SFP+ modules
per endpoint in the case of HDMI 2.0 (4K@60 Hz 4:4:4) signal
transmission.

Matrix Management Unit

The UBEX-MMU-X200 matrix management unit has one SFP module
slot for the fiber optical connection via the network switch.

I ATTENTION! The SFP port slot can handle SFP module up to 1 GbE

support.
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Inserting and Cabling of SFP / SFP+ Modules

Step 1. Put up on the handle bar.
Step 2. Connect the module to the to one of the SFP / SFP+ port slot.
Step 3. Connect the LC connectors to the SFP / SFP+ modules.
INFO: The SFP / SFP+ modules have a side that clips to the
connector on the port of the switch, and is designed to prevent the

module from being inserted the wrong way into the port. Do NOT
force module into the port.

Removing SFP / SFP+ Modules

Step 1. Disconnect the LC connectors from the SFP / SFP+ module.
Step 2. Pull down on the handle bar.
Step 3. Gently slide out the SFP / SFP+ module from the slot.

10.2.2. Installation of DAC Cables

Endpoint Devices

UBEX endpoints can be connected
via DAC (Direct Attach Copper)
cables to the network switch. The
cable type must support 10 GbE
signal transmission.

INFO: It is recommended to install 2x 10 GbE DAC cables in the
case of HDMI 2.0 (4K@60 Hz 4:4:4) signal transmission.
Matrix Management Unit

The UBEX-MMU-X200 matrix management unit can be connected via
DAC (Direct Attach Copper) cables to the network switch.

ATTENTION! The SFP port slot can handle SFP module up to 1 GbE
support.
Inserting the DAC Cables

Step 1. Push the plug of the DAC cable to one of the SFP / SFP+ port
slot of the transmitter to stop.

Step 2. Push the other plug of the DAC cable to one of the SFP / SFP+
port slot of the receiver to stop.

Removing the DAC Cables

Step 1. Pull the handle bar of the plug and gently slide out the cable
from the slot.

10.3. Ethernet Switch - Detailed Requirements

In the virtual matrix architecture a third party switch is used to transfer
IP packets. In connection with this switch, the following criteria must
be met:
= 10 Gbps non-blocking switch (capable of full bandwidth
transmission between all ports)
= Supports IEEE Std. 802.3ad-2000 Link Aggregation Control
Protocol, with Link Aggregation Groups for each endpoint.
= Supports Internet Group Management Protocol version 2 (RFC
2236) snooping.
= IPv4 (or Layer 2) Multicast Forwarding based on IGMP v2
snooping, with at least 16 addresses available for each endpoint, e.g.
4096 IPv4 multicast addresses for 256 endpoints.
= Supports IEEE Std. 802.1Q VLAN tagging: 1 VLAN reserved for
UBEX control and media transmission, other(s) available for user
traffic.

Optional Requirements:

= Supports |IEEE Std. 802.1Q (formerly 802.1p) priority code
point (PCP), and implements priority based queuing for at
least 1 prioritized traffic class. This is required to guarantee
uninterrupted media transmission regardless of the user traffic.

= Supports Link Layer Discovery Protocol (LLDP), in order to
discover network topology.

= Supports IEEE Std. 802.1s (merged into IEEE Std. 802.1Q-2005)
Multiple Spanning Tree Protocol (MSTP), in order to detect
switching loops in VLAN's.

Installation and Network Guide for UBEX

For more details about requirements of the network switch please
visit our website and download the application notes for UBEX:

https://lightware.com/pub/media/lightware/filedownloader/file/
Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf



https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
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10.4. Connecting Steps

Matrix Mode

4K PC  Blu-ray player Monitor 4KTV Monitor 4K projector

=

Touch panel

P = R

UBEX receiver

g g

Power Laptop Power

L3 switch

UBEX MMU- X200 Matrlx Management Unit

= |

Laptop System controller Power
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Transmitter (TX) Side

Connect singlemode or multimode (depends on the installed SFP+ modules) fiber optical
cables or DAC cables between the UBEX transmitter and the Layer 3 (L3) network switch.

Connect the transmitter and the source devices (e.g. 4K PC, Blu-ray player) using the HDMI
input 1 and 2 ports by HDMI cables.

Connect the local sink devices (e.g. monitor, 4K TV) to the HDMI output 1 and 2 ports by HDMI
cables. The output ports are local loopback ports in this case, it means the same streams are
transmitted which are received on the input ports.

Optionally connect the transmitter to a LAN in order to control the device. User Ethernet is
also transmitted over the SFP+ interface so be sure not to make network loop!

Connect the power adaptor to the AC input on the transmitter first, then to the AC power
socket.

Receiver (RX) Side

Connect singlemode or multimode (depends on the installed SFP+ modules) fiber optical
cables or DAC cables between the UBEX receiver and the Layer 3 (L3) network switch.

Connect the sink devices (e.g. monitor, 4K projector) to the HDMI output 1 and 2 ports by
HDMI cables.

Optionally connect the receiver to a LAN in order to control the device. User Ethernet is also
transmitted over the SFP+ interface so be sure not to make network loop!

Connect the power adaptor to the AC input on the receiver first, then to the AC power socket.

Matrix Management Unit (MMU) Side

Connect the MMU and the L3 network switch by an optical cable (via the installed SFP module),
or DAC cable ((via the SFP slot), or CATx cable (via the CATx connector).

Connect a controller device (e.g. laptop) to the MMU with a CATx cable for the connection to
the LAN network.

Optionally connect a third-party system controller with a serial cable via the RS-232 connector
or with CATx cable via one of the Control Ethernet connectors.

Connect the power adaptor to the AC input on the MMU first, then to the AC power socket.

INFO: It is recommended not to power on the devices before the final step.
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10.5. Ethernet Switch Configuration
I ATTENTION! The UBEX extenders do not support jumbo/giant frames.
10.5.1. Link Aggregation (LAG)

DEFINITION: The Link Aggregation Group (LAG) applies to various methods of combining (aggregating)
multiple network connections in parallel in order to increase throughput beyond what a single connection
could sustain.

Create Link Aggregation Groups (LAG's)/EtherChannels etc. for each port pair that is used for 20 GbE
transmission (LAG is not necessary for the ports which are used for 10 GbE transmission). The bonding
mode is dynamic: 802.3-ad LACP has to be enabled for each group.

10.5.2. VLAN

DEFINITION: A virtual LAN (VLAN) is any broadcast domain that is partitioned and isolated in a computer
network at the data link layer (OSI layer 2). LAN is the abbreviation for local area network and in this
context, virtual refers to a physical object recreated and altered by additional logic.

The UBEX network uses 802.1Q tagged frames with the VLAN ID of 286. This VLAN has to be available from
each LAG, with tagged frames. The LAG'’s have to be in trunk mode (multiple VLAN's are available on UBEX
devices, other VLAN's may be used with tagged or untagged frames).

M ODE

The port where the MMU is connected is also a trunk port.
10.5.3. IGMPv2

DEFINITION: IGMP snooping is the process of listening to Internet Group Management Protocol network
traffic. The feature allows a network switch to listen in on the IGMP conversation between hosts and
routers.

IGMPv2 snooping has to be enabled for each LAG in this VLAN.

MATRIX

10.5.4. Optional Configuration

Enable Link Layer Discovery Protocol (LLDP) on all ports to access topology information in order to speed
up your installation process.

10.5.5. Installation and Network Guide for UBEX

For more details about the configuration steps of the network switch, real-life examples and useful practices
please visit our website and download the application notes for UBEX:

https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_
Setup_Guide_for_UBEX.pdf

10.6. Startup of the System

The following section describes the startup of the UBEX matrix system step-by-step from the beginnings to
the displayed video on the sink devices.

ATTENTION! Before powering on the system please check the Connecting Steps section to be sure all
installation steps are met with the connection requirements.

10.6.1. Switch on the Devices

Power on the network switch, the MMU, all the transmitters and the receivers, the source, and the sink
devices as well.

INFO: UBEX endpoints and the MMU do a self-test during the booting procedure. After it is done, the last
configuration is loaded automatically.

10.6.2. Configure the Endpoint Devices

All endpoint devices are manufactured as transmitter (TX) by default. Set up the operation mode for the
endpoints that are to be used as receivers with the adequate method:

= Before connecting the device to the UBEX matrix - use the Front panel LCD menu. See the details in the
Operation Mode section.
= After connecting the device to the UBEX matrix - use the Lightware Device Controller software. See the
details in the Device Map section.
10.6.3. Connect to the Matrix Management Unit

Establish the connection between the Matrix Management Unit (MMU) and the controller device. There is
three way to connect to the MMU:

= LAN (Control Ethernet 1 and 2 ports; or via the network switch)
= Serial communication (RS-232 1 and 2 ports)

I ATTENTION! User Ethernet is also transmitted over the SFP+ interface so be sure not to make network
loop!

INFO: The USB control interface is under development.

INFO: In the case of LAN connection: it does not matter that you connect to the MMU or an endpoint
device - finally you will control the MMU in both cases.

Network Settings

Check the network settings of the MMU. You can find the factory default settings of the device in the
UBEX-MMU-X200 section. The network settings can be changed using the following method:

= via LDC software, in the Device discovery window - see the details in the Establishing the Connection
section.

Lightware Device Controller Software

All required settings can be done by control software, the Lightware Device Controller (LDC). See all the
details about it in the Lightware Device Controller - Matrix Mode chapter.


https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
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Discovering the MMU
Step 1. Open the LDC software.
The  Device discovery

window  will launch
automatically to discover
all available Lightware
devices on the network
where the controller
device is connected to.

Step 2. Select the MMU
(UBEX-MMU-X200) and
click on the green Connect
button.

TIPS AND TRICKS: When the device discovery found your device but you cannot connect to it, you
can set the required IP address by clicking the pencil icon.

10.6.4. Check the Signal Status

The Crosspoint menu in the LDC software displays all important information about your UBEX matrix. For
more detailed information see the Crosspoint Menu section.

UBEX(

MATRIX MODE UBEX-MMU-X200¢ CROSSPOINT EDID MANAGEMENT SETTINGS

@ Device Discovery

101 1/02 301 3/02 4/01 402 501 502 | 6/01 | 6/02 7/01 7/02 801 802 9/01 9/02 10/01 10/02 11/01 11/nzn

Audio follows video Show Inactive UBEXes Show Disabled Streams

HIGHLIGHTED STREAMS

Source: Destination:

SEARCH

SOURCE: 6/01
A8:D2:36:00:3B:B1.11

STREAM DEVICE

Settings

ABD2:36:003B:B1.11

Scaler settings

1920x1080p60

e position  [Fit

Signal info
Resolu 0X2160p60

Pixel clock

The Crosspoint menu in the LDC software

INFO: You can find more details about the default port numbering and device naming in the Default
Naming of the Devices and the Streams section.

UBEX series — User's Manual

Source (Transmitter) Side

Check the HDMI signal status on the Source ports - if the signal status indicator is green, the
signal is present; if it is grey, no incoming signal on the port.

1/01  1/02

Check the HDMI signal status on the Destination ports - if the signal status indicator is green, the
signal is present; if it is grey, no transmitted signal on the port.

10.6.5. Customize the View of the Matrix

If not all input / output ports of the endpoints are used in your matrix, you can hide the

unused ones. Click on the unused source / destination port. Select the Stream tab and

remove the tick in the Enabled option. The disabled sources / destinations can be hidden when you disable
the Show Disabled Streams option.

Destination (Receiver) Side

10.6.6. Give Unique Names for the Sources and Destinations

INFO: You can find more details about the stream and device naming in the Default Naming of the Devices
and the Streams section.

The default name of the streams are generated from the MAC address of the device and a port number of
the endpoint. The better recognition of the streams might be helped to give unique names.

Naming of the Streams

Click on the source / destination port where the
stream is transmitted / received. Select the Stream
tab and find the Stream name field and type a unique
name which can describe the stream well, for
example: Intro_4K.

Give names to the Source and Destination sides
either, it will help a lot of the setting the crosspoint states later.

TIPS AND TRICKS: The stream names are searchable with the Search Field.

Naming of the Endpoint Devices

Click on the source / destination port where the
device is. It does not matter you select the 01 or 02
port. Select the Device tab and find the Device label
field and type a unique name which can describe
the stream well, for example: RX2_MeetingRoom.

Give names to the Source and Destination sides
either, it will help a lot of the re-order the endpoints in the Device map.

TIPS AND TRICKS: If you are not sure which is your selected device physically, use the Identify unit function.
Clicking on the button results the blinking of the front panel status LEDs for 10 seconds.

TIPS AND TRICKS: The device labels are searchable with the Search Field.
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10.6.7. Add Tags to the Streams 10.6.9. Set the Crosspoint State
More tags can be attached to the streams and devices for the effective searchability. Set the connections between the
. - stream sources and the destination HIGHLIGHTED STREAMS
Click on the source / destination port where the orts
stream is transmitted / received. Select the Stream ports. Source: Destination:
tab and find the Tags section and type a custom text Move the cursor of the mouse above
which can describe more streams well, for example: the desired crosspoint. You can check
Edited_by_Eric, and add it to the affected streams. your selection in the Highlighted Streams section. Click on the selected crosspoint to set up the connection.
INFO: The following information are automatically added to the tags: stream name, device label, logical 10.6.10. Check the Signal Bandwidth Status
ice ID.
device Check the signal bandwidth and the bandwidth limit status =
TIPS AND TRICKS: The tags are searchable with the Search Field. indicator. When the bandwidth limit is exceeded, the - 1ot
10.6.8. Customize the Order of the Endpoints Zgl:;;e]{glclestmnat!on port tiles and the crosspoint tile appear Crosspoint Source/destination
wing: (connection) tile port tile

INFO: You can find more details about the default port numbering in the Default Naming of the Devices . .
. Bandwidth Limitation

and the Streams section.

If an endpoint exceeds bandwidth limit, the MMU disable the stream of HDMI in 2 of the transmitter

The default order of the endpoints is generated by the MMU based on the discovery order of the units - automatically. The stream of HDMI in 1 is transmitted continuously.

independently of the operation mode. This order can be customized in the Device map tool.
Solution

M ODE

More possible solutions can be applied to avoid the bandwidth limitation:

= Enable the scaler / FRC on the HDMI inputs of the transmitter;

= Apply the color space conversion on the stream source(s).

= Inthe case of 10 GbE link (only one SFP+ module / DAC cable is installed in the SFP+ ports) upgrade
the bandwidth performance of the endpoint to 20 GbE.

10.6.11. Set the HDCP Settings

Check the HDCP settings either on the sources and destinations. For more details about HDCP technology
see the HDCP Management section.

MATRIX

= Click on the source port properties panels on
the transmitter side and select the Port tab.
Check the HDCP enable setting. Put a tick to
enable HDCP capability on the port.

= Click on the destination port properties
panels on the receiver side and select the Port
tab. Check the HDCP mode setting.

INFO: UBEX extenders always authenticate the
highest version of HDCP-encryption and cannot
force the lower version.

Device map window

Click on the Device map button, the tool opens in a new window. The order of the devices can be changed
easily using drag and drop method by the mouse. See more details about it in the Device Map section.
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10.6.12. Emulate the Correct EDID 10.6.13. Set the Scaler and the Frame Rate Converter

Emulate the right EDID to the HDMI input ports of the transmitter. The EDID must be set according to the
desired resolution / refresh rate of the stream.

INFO: You can find detailed information about the EDID Management menu of the LDC software in the
EDID Management Menu section; about the technology in general please read the EDID Management
section.

Navigate to the EDID Management in the LDC software. Set the right side of the panel to the Emulated EDIDs,
and set the left panel to the Factory EDIDs. See the entire list of the pre-installed factory EDIDs in the Factory
EDID List section.

Example

For HDMI in 1 (1/01)
In our example the incoming signal on the HDMI in 1 port is 4K UHD 60 Hz (3840x2160p@60Hz 4:4:4).

Set up the scaler and the frame rate converter (FRC) for the best user experience. The forced resolution and
refresh rate are recommended to fit the supported resolution / refresh rate of the sink device.

I ATTENTION! Both output ports have FRC and CSC functions but the scaler is available for the HDMI out 1
port only.

Scaler - Example

In our example the sink device is a 4K-ready
monitor and we have to display a 4K60 Hz video
on it. The signal is transmitted on the HDMI out 1
port of the UBEX receiver.

Click on the desired destination port and select
the Port tab. Find the Scaler settings section. Set
the Scale to setting to 3840x2160p60, the Image

] Select the F137 memory address on the left side and also select the E101 EDID memory slot on the Emulated position to Fit, the Color space conversion to YCbCr

a side. Click on the Transfer button (the arrow in the middle) to emulate the selected EDID. 4:4:4,

0 For HDMl in 2 (1/02) Frame Rate Converter - Example

p3 In our example the HDMI in 2 port receives 1080p60 Hz signal (1920x1080p@60Hz). In our example the other sink device is a full HD
Select the F49 memory track on the left side and also select the E102 EDID memory slot on the Emulated monitor with 50 Hz refresh rate and we have to

X side. Click on the Transfer button (the arrow in the middle) to emulate the selected EDID. display a 1080p60 Hz video on that. The signal is

- transmitted on the HDMI out 2 port of the UBEX

14 UB% MATRIX MODE UBEX-MMU-X200# CROSSPOINT EDID MANAGEMENT SETTINGS receiver'

|_

< Click on the desired destination port and select

s S : — o : — the Port tab. Find the Frame rate converter settings

s - 12 ¥ 3840x2160p60.00Hz 2chLPCM HUHDp60_444
VR 128001024050 0044 [ZCNELGM 1260x1024p50 i 1920x1080p60.00Hz 20hLPCM,chLP...[Univ_HDMLDC
WR 1280x1024p60.02Hz 2chLPCM H1280x1024p60 o T e e
oW (AL EECRIN 2B Movie_04) 1920x1080p60.00Hz 2ChLPCM,8chLP... [Univ_HDMLDC
TWR 1600x1200p50.00Hz 2CchLPCM H1600x1200p50 ST Era T e A
i o il H1600x1 200860 (Gartoon2_HD_3D) 1920x1080p60.00Hz 26hLPCM H1080p60_3D
LWR 1920x%1200p59.56 Hz 2chLPCM H1920x1200p60 intro_4K) 3840x2160p60.00Hz 2GhLPCM HUHDP60_444
2560 A40p59 95He ZSNCREM 25003 0po1) ntro_HD) 1920%1080p60.00Hz [2chLPCM 8chLP... |Univ_HDMI_DC
AR iz 2501 FL [ ENEHa Movie 01) 3840x2160p60.00Hz 2GhLPCM HUHDP60_444

T 2 el RN (R A E402 (Movie_02) 1920x1080p60.00Hz 2chLPCM,8chLP... [univ_HDMIDC
3840x2160p24.00Hz 2ehLPCM 113840x2160p24

3840x2160p25.00Hz 2chLPCM H3840x2160p25
3840x2160p30.00Hz 2chLPCM H3840x2160p30
3840x2160p30.00Hz 2chLPCM Univ_4k_PCM
3840x2160p30.00Hz 2chLPCM,8chLPCM,D... |Univ_4k ALL
3840%2160p60.00Hz 2chLPCM H_UHDp60_420
3840x2160p60.00Hz 2chLPCM HUHDp60_444
3840x2160p50.00Hz 2chLPCM HUHDp50_444
3840x2160p60.00Hz 2chLPCM H2_UHD_PCM
3840x2160p60.00Hz 2chLPCM,8chLPCM,D... |H2_UHD_ALL
4096x2160p60.00Hz 2chLPCM H4Kp60_444

EXPORT INFO EDIT CREATE SELECT ALL SELECT NONE

EDID Management menu in the LDC

TIPS AND TRICKS: If there is no pre-installed factory EDID in the list which can fit with your system, a new
EDID can be created via the EDID Creator wizard. See more details about it in the Creating an EDID - Easy
EDID Creator section.

section. Set the Resolution to force setting to
1920x1080p50, the Color space conversion to RGB.
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11. UBEX Concept - Matrix Mode

11.1.2. Receiver Mode
HDMI Input Modes

The HDMI input ports of the receiver cannot accept video signals due
to software limitation.

11.1. Video Interface
11.1.1. Transmitter Mode
HDMI Input Modes

The transmitter can receive HDMI video streams from two HDMI 2.0
input ports. The signals can be up to 4K@60 Hz 4:4:4 in the case of
both inputs.

HDMI Output Modes

The receiver can transmit HDMI video streams on two HDMI 2.0

UBEX Concept - Matrix Mode

The following chapter describes the features of the device with real-life

examples. The topics what are described:

The stream of the HDMI input 1 can be rescaled and the frame rate
can be converted. The HDMI input 2 has frame rate converter but no
scaler function. The scaler settings are available in the LDC software
(see the details in the Stream Information section); the frame rate
converter settings (FRC) are available in the LDC software (see the
details in the Stream Information section). Both inputs have built-in
color space converter (CSC). The CSC settings are available between

output ports. The signal can be up to 4K@60 Hz 4:4:4 in the case of
both outputs.

The stream of the HDMI output 1 can be rescaled and the frame
rate can be converted. The HDMI output 2 has frame rate converter
but no scaler function. The scaler settings are available in the LDC
software (see the details in the Port Information section); the frame
rate converter settings (FRC) are available in the LDC software (see

» VIDEO INTERFACE i
] , the scaler and FRC settings. the details in the Port Information section). Both outputs have built-in
a) THE MATRIX MANAGEMENT UNIT (MMU) HDMI Output Modes color space converter (CSC). The CSC settings are available between
o » CONTROL FEATURES the scaler and FRC settings.
> SFP+ INTERFACE FOR THE ENDPOINTS The HDMI output ports of the transmitter are HDMI loop-back ports
z > SEP| MMU and can be used as local HDMI outputs. The HDMI output 1 transmits Summary Tables
NTERFACE FOR THE the signal of the HDMI input 1 port, the HDMI output 2 transmits the
% » FURTHER BUILT-IN FEATURES signal of the HDMI input 2 port. HDMI INPUTS
- » SOFTWARE CONTROL MODES HDMI input 1 HDMI input 2
Y Summary Tables . y | ° °
ccepted signa
: HDMI INPUTS
>3 HDMI input 1 HDMI input 2 HDMI OUTPUTS
- up to up to HDMI output 1 HDMI output 2
Accepted signal 4K@60 4:4:4 4K@60 4:4:4 P a
. up to up to
Scaler v - Output signal AK@60 4:4:4 AK@60 4:4:4
E;arg)e rate converter v v Scaler v -
Color space Frame rate converter v v
converter (CSC) v v (FRC)
Color space v v
HDMI OUTPUTS converter (CSC)
HDMI output 1 HDMI output 2
. up to up to
Output signal AK@60 4:4:4 AK@60 4:4:4
Signal source HDMl in 1 HDMl in 2




M ODE

MATRIX

@ A € >  11.UBEXConcept - Matrix Mode

11.1.3. HDMI Signal Transmission - Example

STREAM #1 HDMI OUT 2
Blu-ray player 4KTV
STREAM #2 OPT OPT HDMI OUT 1

e

PC UBEX transmitter #1 UBEX receiver #1 Monitor

CATX

I :
UBEX-MMU-X200 Matrix Management Unit

L3 switch

STREAM #3 OPT OPT HDMI OUT 2
Blu-ray player 4K TV
STREAM #4 HDMI OUT 1
PC UBEX transmitter #2 UBEX receiver #2 Monitor
The Concept

This example shows a 4x4 UBEX matrix with an L3 network switch and the MMU in its center. The matrix
contains 4 inputs (Stream #1..4) and 4 outputs (2x HDMI outputs per receiver). The MMU builds up the
crosspoints and controls the A/V system.

The resolutions of the streams are following:

Stream #1 Stream #2 Stream #3 Stream #4
4K60 1080p60 4K30 4K60
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Crosspoint Settings

The best overview of the crosspoint settings is available in the Lightware Device Controller software. The
following description based on the software.

INFO: See the comprehensive description of the LDC software in the Lightware Device Controller - Matrix
Mode chapter.

The upper tiles mean the inputs (Stream #1..4), the tiles on the right side
mean the outputs (HDMI out 1 and 2 of the receivers). The naming is the | SRININEINSSRINSN n

following:
= Sources: 1/01, where the 1 is the UBEX transmitter #1 (the first ... 3701
endpoint which is joined to the network and added by the MMU),
the 01 is the Stream #1 on the HDMI in 1 port. . ..
= Destinations: 4/02, where the 4 is the UBEX receiver #2 (the fourth
endpoint which is joined to the network and added by the MMU), .. .
the 02 is the HDMI out 2 port of the receiver. ...

The following settings help the user to handle the streams in a bigger matrix:

Stream Identifying Tools

User can add a unique name and additionally tags can be attached to the
stream. In this way the streams become searchable easily.

= Stream name: a unique name given by the user,
like "Casablanca_BW_4K60";

= Tags: more tags can be attached to the
stream to help identifying it. You can search
for words and LDC shows the hits.

— The first three outlined tags are fixed:
the stream name, MAC address, and the
logical device ID; these ones cannot be
removed from the tags.

— The following tags are freely configurable
by the user. The following characters
are allowed when naming: Letters (A-Z)
and (a-z), numbers (0-9), and any special
characters, except semicolon (; ).

Stream Search

Use the Search field to find any stream on the network.
You can search in the Sources, in the Destinations,
or Both. Start typing in the field the LDC lists the hits
and narrows it during the typing. See the details in
the Search Field section.
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Scaling Options

If the Stream #4 of the 4K PC is switched to the HD monitor on the HDMI out 1 of the receiver, but it
cannot display the high-resolution video. The solution is to scale the stream to lower resolution which can
be supported by the sink device. Two options are available:
= The stream is re-scaled on the transmitter side - in this case the stream is transmitted with HD
resolution to the receiver, additionally you can optimize the network bandwidth usage as well.
= The stream is re-scaled on the receiver side - the original 4K60 signal is transmitted to the receiver and
it is re-scaled on the output port.

ATTENTION! The local outputs of the transmitter always display the received original video streams. The
scaling is related to the transmitted stream of the HDMI in 1 via the SFP+ ports.

Audio Channel Switching

The audio channels of the streams can be switched to the outputs independently of the video routing, or you
can select the Audio follows video option where the video and audio channels are switched together.

For further information, see the related description in the LDC software in the Crosspoint Menu section.

Device Map

The default order of the endpoint devices can be reconfigured easily using drag & drop method with the
Device map tool.

DEVICE MAP

General info
Device label RX1_|

Show Double Grid Show Inactive

Serial number 00000034

=
1-
7 Operationmode [ geceiver
: -
- AB:D2:36:F0:00:32 IDENTIFY UNIT
& TX2_ServerRoom =
&5 AB:D2:36:F0:00:31

APPLY GHANGES REFRESH

Device map window

The intelligent search tool in the device map makes possible to find the desired endpoint device and handle
a bigger matrix effectively.

The current operation mode (transmitter or receiver) can be also changed in the Device map.

See the details about the tool in the Device Map section.
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11.1.4. Bandwidth Limitation

Two video streams can be transmitted at the same time from an endpoint device up to 20 Gbps bandwidth.
When the bandwidth limit is exceeded, the priority of the streams is the following:

Transmitter Side

The stream of the HDMI in 1 has the higher priority and the stream of the HDMI in 2 will not be transmitted
until the bandwidth limit problem has been solved (the parameters of the video is still received by the
receiver). In that case the stream tile of the disabled stream becomes amber in the LDC software.

HDMI in 1 HDMI in 2
Status Stream tile Port tile Status Stream tile | Port tile
(LDC) (LDC) (LDC) (LDC)

Transmitter side

-7
Enabled . Disabled \avad

The switched stream of the HDMI out 1 has the higher priority and the stream of the HDMI out 2 is going to
be disabled (the parameters of the video is still received). In that case the stream tile of the disabled stream
becomes amber in the LDC software.

Receiver Side

HDMI out 1 HDMI out 2
Status Stream tile | Port tile Status Stream tile | Port tile
(LDC) (LDC) (LDC) (LDC)

Receiver side

7
Enabled . Disabled 47.
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11.1.5. The Difference between the Scaler and the FRC - Example

The following example helps to understand how the scaler and the frame rate converter work and describes

the differences between them.

Example for Downscaling

HDMI out 1

Scaler Enabled
Scale to: 1920x1080p60
Image position: Fit

- )
Stream: UBEX
HDMI out 2
3840x2160p60 receiver | >
FRC Enabled
Resolution: 1920x1080p60
1]
8]
o When the resolution of the stream is bigger than the supported resolution of the sink devices:
S = HDMI out 1: set the scaler for the supported resolution to fit the stream to the sink device.
= HDMI out 2: the frame rate converter crops the center part with 1080p resolution from the picture.
X Example for Upscaling
14
F HDMI out 1
< Scaler Enabled
> Scale to: 1920x1080p60

Image position: Fit

UBEX | i out 2
800x600p60 receiver E— >

Resolution: 1920x1080p60

When the resolution of the stream is smaller than the supported resolution of the sink devices:

= HDMI out 1: set the scaler for the supported resolution and it fits the stream for the sink device.
= HDMI out 2: the frame rate converter fills the extra image part with black pixels.

11.1.6. Timing Modes
UBEX receivers provide two different timing modes on both HDMI outputs:

= Free run: the receiver generates nominal clock frequency which is not bonded to the source. It means
TBC (time base correction) is applied in the stream which may cause frame repetition/drop between
minimum 1 and maximum 2 frames value. The seamless stream switching is available in this mode
only.

= Source locked: time stamps are transmitted with the stream from the source and the receiver can
generate accurate clock frequency; in this way the latency within one frame (up to 16 lines) can be
guaranteed. This mode is ideal for the video walls where the extra low latency is the most important
requirement.

The setting is available in the LDC software (see the details in the Port Information section) and by LW3
protocol commands (see the details in the Timing Mode Setting section).

11.2. The Matrix Management Unit (MMU)

The Matrix Management Unit (MMU) is the brain of UBEX system in the case of Matrix mode. The MMU
builds up the crosspoints; controls, manages, and supervises the endpoints connected the UBEX network.
The following functions are done by the MMU:

= Dynamic crosspoint handling

= Network bandwidth utilization management

= EDID management

= Monitoring of the network and the endpoints

= Backup and restore

= Interface for third-party system controllers

What if the Connection with the MMU is lost?

If the connection with the MMU is lost, the HDMI signal transmission between the endpoint devices will
continue without any problem. You can calculate with the following restrictions:

= Establishing the connection to the UBEX matrix is not available;

= Crosspoint changing is not available;

= Dynamic EDID will not be changed in the case changing a sink device on a receiver;

= Control features of the system are not available.

Once the MMU returns to the system and establishes the connection with the endpoint devices, the above
listed restrictions cease immediately.
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11.3. Control Features 11.3.2. Serial Interface

The following sections are about how to control the endpoint devices and the Matrix Management Unit by a Description

computer or any third-party controller. The Matrix Management Unit contains 2 pieces of 3-pole Phoenix connectors for serial communication. The

I ATTENTION! The UBEX matrix can be configured over the MMU only! interface can be used for controlling the MMU or the matrix.
The following interfaces can be used to control the matrix: INFO: Only the MMU has RS-232 control interface.
» Ethernet (endpoints, MMU) The matrix can be configured with the following tools:
- RS-232 (MMU only) = Lightware Device Controller (LDC) software (details: Lightware Device Controller - Matrix Mode);
INFO: The USB control interface for the MMU is under development. = LW3 protocol commands - (details: Programmer's Reference - Matrix Mode).
11.3.1. Ethernet Interface Matrix Control over RS-232 - Example
Description
The endpoint devices and the Matrix Management Unit can be controlled over Ethernet interface. The ports OPT
W are standard RJ45 connectors in the case of endpoint and MMU as well.
a] I ATTENTION! When you connect to an endpoint, you reach the MMU from the control point of view. The i
(u] control commands and settings are done in the MMU finally. UBEX transmitter UBEX receiver
)3 The matrix can be configured with the following tools:
= Lightware Device Controller (LDC) software (details: Lightware Device Controller - Matrix Mode);
X = LW3 protocol commands (details: Programmer's Reference - Matrix Mode). OPT RS-232
14 Matrix Control over Ethernet - Example
F . i AA[AK - e
< CATX OPT OPT CATX : 2ilv v T — o '
>3 | L3 switch UBEX-MMU-X200 Matrix Management Unit System controller
|
W =, I !ll The Concept
PC UBEX transmitter UBEX receiver Touch controller The endpoint devices are connected to the UBEX matrix over the network switch via the optical ports. The
MMU is controlled by the system controller over the serial interface by LW3 protocol commands. All A/V
related actions are available with LW3 protocol, e.g. crosspoint switching, EDID management, scaling, etc.
CATX OPT CATX
D c ¥} Y| [T Yy :: ‘‘‘‘‘ - —@K\’/ -
Laptop L3 switch UBEX-MMU-X200 Matrix Management Unit MacBook
The Concept

The matrix has one transmitter and one receiver connected to an L3 switch and supervised by the MMU.
There are four control devices connected to the network: a PC to the transmitter, a touch panel to the receiver,
a laptop to the switch, and a MacBook to the MMU. It does not matter which device you want to use for
controlling, all of them reach the MMU and you can configure the matrix.
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11.4. SFP+ Interface for the Endpoints 11.6.2. Advanced EDID Management

The endpoint devices are built with 2x 10 GbE SFP+ ports to transmit the video streams between the receiver Factory Preset EDIDs

and the transmitter.
The following methods can be applied to connect the endpoint devices to the network switch:

= 2x SFP+ transceiver modules up to 10Gbps bandwidth/modules. The modules can be singlemode
or multimode, built with LC duplex connectors or BiDi modules. The maximum allowed fiber optical
cable length depends on the installed SFP+ modules. Always check the specification of the module!

= 2x 10 GbE DAC cables

INFO: The maximum available bandwidth with the endpoint device is 20 Gbps which requires 2x 10 GbE

SFP+ module or DAC cable to install. If one 10 GbE SFP+ module or DAC cable is installed only but the
signal is 4K@60 Hz (which requires 14 Gbps to transmit), the signal transmission will be disabled.

INFO: For more details of the installation steps of SFP+ modules see the SFP / SFP+ Slot Connection
section.

11.5. SFP Interface for the MMU

The UBEX-MMU-X200 matrix management unit has one 1 GbE SFP module slot for the fiber optical connection
via the network switch.

The following methods can be applied to connect the MMU to the switch:

= 1x SFP transceiver module up to 1 Gbps bandwidth. The module can be singlemode or multimode,
built with LC duplex connectors or BiDi modules. The maximum allowed fiber optical cable length
depends on the installed SFP modules. Always check the specification of the module!

= 1x 1 GbE DAC cable

INFO: For more details of the installation steps of SFP modules see the SFP / SFP+ Slot Connection
section.

11.6. Further Built-in Features
11.6.1. UBEX Matrix Database Backup and Restore

11.7.

The UBEX matrix cloning is a simple method to save the database of the matrix and the configuration
settings of the MMU to a backup file. This file can be saved to your computer and can be restored to the
MMU later. See more information about the content of the backup file in the UBEX-MMU-X200 section.

You can find more information about the backup procedure in the System Tab section.

The factory EDIDs (F1-F148) are factory preprogrammed and cannot be modified. These are the most
common signal formats. They are specially provided to force the graphic cards to output only the exact pixel
resolution and refresh rate.

Universal EDID allows multiple signal formats including all common VESA defined resolutions. The use of
universal EDID is recommended for fast and easy system setup.

Sources and Destinations

The EDID memory consists of four parts:

= Factory EDID list shows the pre-programmed EDIDs (F1-F148).

= Dynamic EDID list shows the sink connected to the device's outputs (D). The unit stores the last display
devices’ EDID on either output, so there is an EDID shown even if there is no display device attached
to the output port at the moment.

= User memory locations (U1 — U64) can be used to save custom EDIDs.

= Emulated EDID list shows the currently emulated EDID for the inputs (E). The source column displays
the memory location that the current EDID was routed from.

The source reads the EDID from the Emulated EDID memory on the INPUT port. Any EDID from any of the
User/Factory/Dynamic EDID lists can be copied to the user memory.

There are two types of emulation: static and dynamic.

= Static EDID emulation: an EDID from the Factory or User EDID list is selected. Thus, the Emulated EDID
remains the same until the user emulates another EDID.

= Dynamic EDID emulation: it can be enabled by selecting D EDID memory. The attached monitor’s
EDID is copied to the input; if a new monitor is attached to the output, the emulated EDID changes
automatically.

See more information about the settings in the EDID Management Menu section in the LDC software.

Software Control Modes

User has more possibilities to control the device besides the front panel LCD screen. The following list
contains the software control modes:
= Lightware Device Controller (LDC) - you can connect to the device via our control software using Ethernet
interface and control or configure the device as you wish. For the details see the Lightware Device
Controller - Matrix Mode chapter.
= LW3 protocol commands: you can configure the device by using the full-range command set of LW3
protocol. For more details see the Programmer's Reference - Matrix Mode chapter.
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12. Front Panel LCD Menu Operation - MMU

Front Panel LCD Menu Operation - MMU

This chapter is about the operating of the Matrix Management Unit describing

the functions which are available by the front panel controls:

»
>
>

INTRODUCTION
SYSTEM SETTINGS MENU
RESTORE FACTORY DEFAULTS MENU
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12.1. Introduction

12.1.1. Menu Navigation . .
Menu navigation Menu selection

The front panel has a g change parameter & set parameter
color LCD that shows

NN Turn l Press
settings and parameters
structured in a menu. The
be used to navigate between the menu items or change the value of
a parameter. The knob can be pressed to enter a menu or edit/set a

the most important
jog dial control knob can -
parameter.

MAIN MENU

12.1.2. Parameter Selection

The blue colored line means the
selected menu/parameter, the green [IAECEIEREVEREN
one means the current setting.

TIPS AND TRICKS: The faster you
rotate the jog dial, the faster the
parameter list is scrolled.

12.2. System Settings Menu

System related settings are available in the menu - network and time/
date settings.

12.2.1. Network NETWORK

The parameters of the network

12.2.2. Time and Date

connection can be set in this submenu.
The first three lines (IP, Subnet, and
Gateway parameters) show the current
settings. If the DHCP option is disabled,
three more parameters are listed which
can be set for a static IP address:

= Static IR,
= Static Subnet,
= Static Gateway.

Subnet
Gateway
DHCP

Static IP
Static Subnet

« Back

ATTENTION! If you change the network settings, always press the
Save option under Network menu (not only in the submenu of the

parameter) to apply the new settings.

TIME AND DATE

The internal clock and date that is used 09.05:2
for logging events can be set in this
submenu.

TIPS AND TRICKS: The time and
date can be set easily in the built-
in web or in the Lightware Device [Py
Controller software manually or by
synchronizing with the local computer. See the details in the System
Tab section.

12.3. Restore Factory Defaults Menu

Selecting this submenu results FIII0IATNAA A 27 VIR
the factory default settings being
reloaded after a reboot. See the
entire list of restored settings for
the Matrix Management Unit in the
UBEX-MMU-X200 section.

Reset to Factory Defaults?
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13. Front Panel LCD Menu Operation - Endpoints

Front Panel LCD Menu Operation - Endpoints

This chapter is about the operating of the endpoint device describing the
functions which are available by the front panel controls:

INTRODUCTION

THE TREE STRUCTURE OF THE LCD MENU
PORTS MENU - TRANSMITTER MODE
PORTS MENU - RECEIVER MODE

EDID MENU

SYSTEM STATUS MENU

SYSTEM SETTINGS MENU

v Vv Vv Vv v Vv v
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13.1. Introduction

13.1.1. Menu Navigation . .
Menu navigation Menu selection

The front panel has a g change parameter & set parameter
color LCD that shows

NN Turn l Press
settings and parameters
structured in a menu. The
be used to navigate between the menu items or change the value of
a parameter. The knob can be pressed to enter a menu or edit/set a

the most important
jog dial control knob can -
parameter.

13.1.2. Operation Mode Visualization

The current operation mode of the UBEX endpoint is displayed with
two methods on the LCD screen for the easier recognition:

= The color of the header is blue for the transmitter and white for
the receiver;
= ThereisaTXorRXlabel inthe main menu of the menu structure.

MAIN MENU TX

Main menu of the transmitter Main menu of the receiver

13.1.3. Parameter Selection

The blue colored line means the selected MAIN MENU X

menu/parameter, the green one means the

current setting. EDID

System status

TIPS AND TRICKS: The faster you rotate System settings

the jog dial, the faster the parameter list
is scrolled.

MAIN MENU X

— Ports

—— TX HDMI input 1
HDMI input
Stream output
—— TX HDMI input 2
HDMI input
Stream output
—— TX HDMI output 1
—— TX HDMI output 2
L—— Overview

—— System status

—— Device info
— Link status
—— Operation
—— Temperatures
L—— Voltages

L—— System settings
— Network

— Application mode
— Front panel
— Reset device
—— Bootload mode

The tree structure of the
transmitter mode

13.2. The Tree Structure of the LCD Menu

MAIN MENU RX

—— Ports

—— RX HDMI output 1
Stream input
HDMI output
—— RX HDMI output 2
Stream input
HDMI output
L—— Overview

— EDID

L— View

—— System status

— Device info

— Link status

—— Operation

—— Temperatures

L—— Voltages

L—— System settings

— Network

—— Application mode
—— Front panel

— Reset device

—— Bootload mode

The tree structure of the
receiver mode
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13. Front Panel LCD Menu Operation - Endpoints

13.3. Ports Menu - Transmitter Mode

The most important status information of T8
the HDMI input and local output ports are
available in the Ports menu.

TX HDMI input 2

Select the desired input or output port and TX HDMI output 1

enter to see the submenus.
13.3.1. TXHDMI Input 1 and 2 Ports
HDMI Input

Information about the HDMI inputs are displayed:

TX HDMI output 2
«Back

= +5V present

= Signal present

= Active resolution
= Total resolution
= Color space

Stream Output
Information about the streams coming from the HDMI inputs are
displayed:
= Signal present
= Active resolution
= Total resolution
= Color space

13.3.2. TX HDMI Output 1 and 2 Ports
The following information is displayed for both local output ports:

= Hotplug detect

= Signal present

= Active resolution
= Total resolution
= Color space

UBEX series — User's Manual

13.3.3. Overview

The current status of the input and output
ports is summarized in the Overview menu.
The icons display information about the port
and the incoming/transmitted signals.

TIPS AND TRICKS: Press enter on the
selected port for the settings and detailed
status information.

OVERVIEW
£ & 2
TX 12 £ .l
£ .al& 2

TX 01
TX 02

«Back

Icon |lcon is blue (inactive) Icon is white (active)

ﬁ Sink is not connected Sink is connected

__||| Signal is not present Signal is present

Q& Signal is not encrypted with |Signal is encrypted with

HDCP HDCP
No embedded audio is|Audio is embedded in the
ﬂ present video stream

13.4. Ports Menu - Receiver Mode

The most important status information of
the HDMI output ports are available in the
Ports menu.

PORTS

RX HDMI output 2

Select the desired output port and enter to Overview

see the submenus.
13.4.1. RXHDMI Output 1 and 2 Ports

Stream Input

«Back

The following settings and information are related to the video stream

coming from the TX input ports:

= Signal present

= Active resolution
= Total resolution
= Color space

HDMI Output

The following information are displayed in the case of both output
ports of the receiver:

= Hotplug detect

= Signal present

= Active resolution
= Total resolution
= Color space

13.4.2. Overview

The current status of the output ports is
summarized in the Overview menu. The
icons display information about the port and

the transmitted signals.

TIPS AND TRICKS: Press enter on the
selected port for the settings and detailed

status information.

,‘ ..||| Q& ﬂ
RX 02 p il

«Back

Icon

Icon is blue (inactive)

Icon is white (active)

J %

Sink is not connected

Sink is connected

Signal is not present

Signal is present

&,

Signal is not encrypted with
HDCP

Signal
HDCP

is encrypted with

iic

No audio signal in the video
stream

Audio is embedded in the
video stream
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13.5. EDID Menu

Reduced Advanced EDID Management is
available in the front panel LCD menu which
allows to view an EDID. See more information
about EDID technology in EDID Management
section. The EDID memory structure of
the device can be found in Advanced EDID
Management section.

13.5.1. View

Select the desired EDID memory block:
Factory EDIDs, Last Attached EDIDs, User
EDIDs, or Emulated EDIDs (only in case of the
transmitter). Select the Name item and press

13. Front Panel LCD Menu Operation - Endpoints

VIEW

Last attached EDIDs

User EDIDs
Emulated EDIDs

«Back

EMULATED EDIDS
E1

3840x2160p60.00Hz
Matrix Switch

the knob. Use the jog digl to step between B o
the EDIDs. The following information can be
checked: «Back

= Preferred Resolution

= Monitor Name

= Audio Info

13.6. System Status Menu

The most important status information is
displayed about the endpoint in the menu.

SYSTEM STATUS

Link Status

Operation
Temperatures

Device Info «Back

Hardware- and software-related information are listed in the submenu,
e.g. device label - this is a user defined unique name which can be set
in the LDC software (see the details in the Status Tab section) or with
LW3 protocol command (see the details in the Set the Device Label
section), and serial number, firmware version, etc.

Link Status

The current status of the optical or DAC connection, advanced
information about the installed SFP+ modules, and the bonding state
are available under the menu.

Operation

The uptime and the operation time can be read out from the menu.

UBEX series — User's Manual

Temperatures

The recent temperature of the CPU, the system, and the FPGA are
displayed in the menu.

ATTENTION! If the front panel Status LED blinks, check the
temperatures under this menu and ensure the correct air flow for
the device.

Voltages
The recent voltages of the device are displayed in the menu.
WARNING! If the front panel Status LED blinks, power off the
device immediately.
13.7. System Settings Menu

System related settings are available in the menu, e.g. application
mode changing (from matrix mode to extender mode), front panel
settings, reset the device, etc.

13.7.1. Network

The MAC address of the device can be read
out in the menu.

NETWORK

13.7.2. Application Mode

The .curr.ent .applicatic.)n mpde (Extender or APPLICATION MODE
Matrix) is displayed in this submenu. For
more details about the two modes see the

Application Modes section. B e ode.

Follow the steps to change the application
mode to Extender mode:

Step 1. Navigate to the System Settings |
Application Mode submenu.

Step 2. Select the Switch Mode... option.
Step 3. Confirm the selection, press the Yes.

Step 4. The endpoint changes the application
mode to Extender immediately.

«Back

SWITCH MODE...

Are you sure you
want to switch to
extender mode?

«No

13.7.3. Front Panel FRONT PANEL

Display Backlight

The brightness of the LCD can be set from 1
to 10 on a scale.

Rotary Direction
CW Down

Rotary Direction «Back

The rotary direction of the jog dial control knob can be set in two ways:
CW Down (clockwise down) or CCW Down (counter clockwise down).

13.7.4. Reset Device

There is a possibility to reset the device. it results in a reboot only and
DOES NOT reload the factory default settings.

13.7.5. Bootload Mode

Special function for entering the firmware upgrade mode (bootload
mode).
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System Requirements

Operating System: Microsoft Windows XP, Windows Vista, Windows 7, MATRIXMODE  UeExumuxao0s T ————
Windows 10, Mac OS X, Linux.

Web Browser: Mozilla Firefox, Google Chrome, Apple Safari.

ATTENTION! The EDID export function works only in Windows -
and Mac OS X operating systems under Mozilla Firefox or Google g
Chrome web browsers. o

AB:D2:36:F0:00:31.11

Audio follows video

SELECTED STREAM

Source:

STREAM PORT DEVICE

14.1. Establishing the Connection

Software Control - Built-in Web ATTENTION! Please be sure that the computer is in the same
network as the UBEX matrix. If the computer has multiple Ethernet

The built-in website of the Matrix Management Unit allows to connect to connections (for example Wi-Fi and LAN connections are used

and control the UBEX matrix via a web browser. The range of the controlling simultaneously) you will need to know the IP address for the one that

features are the same as in the case of Lightware Device Controller - Matrix is used for controlling the MMU.

Mode.

Step 1. Connect the matrix and the computer either via

= Ethernet, with LAN patch cable, or
= Ethernet, with LAN cross cable.

» ESTABLISHING THE CONNECTION
» THE LAYOUT OF THE BUILT-IN WEB

M ODE

Step 2. Change to the desired IP settings if it needed.

Step 3. Type the IP address to the address bar of the web browser and :
preSS enter (factory default address iS dynamic). 'STREAM INFORMATION PPORT INFORMATION DEVICE INFORMATION

14.2. The Layout of the Built-in Web : .

The built-in web page allows the same controlling functions which are -
available via the Lightware Device Controller. Select a menu item on
the left side; the default screen is the Crosspoint menu.

MATRIX

ATTENTION! Please enable the pop-up windows in your browser;
certain contents are only displayed in a new window.

FRAME DETECTOR

Factory defaults

Built-in Web page displaying the Destination Port Properties Window
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Lightware Device Controller - Matrix Mode

The device can be controlled by a computer through Ethernet interface with the
Lightware Device Controller (LDC). The software can be installed on a Windows
PC or macOS. The application and the User’s Manual can be downloaded from
www.lightware.com.

INSTALL AND UPGRADE

ESTABLISHING THE CONNECTION

CROSSPOINT MENU

DEFAULT NAMING / NUMBERING EXPLANATION
SOURCE PORT PROPERTIES WINDOW

DEVICE PROPERTIES WINDOW - TRANSMITTER MODE
DESTINATION PORT PROPERTIES WINDOW
DEviICE PROPERTIES WINDOW - RECEIVER MODE
AUDIO LAYER

DIAGNOSTIC TOOLS

EDID MANAGEMENT MENU

SETTINGS MENU

TERMINAL WINDOW

v Vv VvV VvV VvV VvV VvV VvV VvV VvV VvV v v
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15.1. Install and Upgrade

Installation for Windows 0S

Run the installer. If the User Account Control drops a pop-up message
click Yes.

During the installation you will be prompted to select the type of the
installation: normal and the snapshot install:

Normal install Snapshot install

Available for Windows and macOS Available for Windows

The installer can update only this instance Cannot be updated

Only one updateable instance can exist | More than one different version
for all users can be installed for all users

Comparison of installation types

ATTENTION! Using the Normal install as the default choice is highly
recommended.

Installation for macOS

Mount the DMG file with double clicking on it and drag the LDC icon
over the Applications icon to copy the program into the Applications
folder. If you want to copy the LDC into another location just drag the
icon over the desired folder.

Upgrading of LDC
Step 1. Run the application.

The Device Discovery window appears automatically and the program
checks the available updates on Lightware’'s website and opens the
update window if the LDC found updates.

The current and the update version number can be seen at the top of
the window and they are shown in this window even with the snapshot
install.

The Update window can also be opened by clicking the About icon @
and the Update button.

Step 2. Set the desired update setting in the Options section.

= If you do not want to check for the updates automatically,
uncheck the circle, which contains the green tick.

= If you want to postpone the update, a reminder can be set with
different delays from the drop down list.

= If the proxy settings traverse the update process, set the proper
values then click the OK button.

Step 3. Click the Download update button to start the upgrading.

The updates can be checked manually by clicking the Check now
button.

INFO: After the installation, the Windows and the macOS application
has the same look and functionality.

15.2. Establishing the Connection

Step 1. Connect the device (MMU, or any endpoint) to a computer via
Ethernet.

Step 2. Run the controller software; device discovery window appears
automatically.

Device discovery window in LDC

Change IP Address

This will change the IP address settings
To modify IP address settings quickly of the sel evice remotely.
it is not necessary to enter the device's DHCP Fix IP
settings/network menu, you can set Serial number: 00004148
them by clicking the pencil icon beside AT

the IP add ress Network mask:

Default gateway:
You can see the new settings only in
this window.

Step 3. Select the UBEX-MMU-X200 device in the list and click on the
green Connect button.

Apply
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15.3. Crosspoint Menu

UBEX(

15. Lightware Device Controller - Matrix Mode

MATRIX MODE

Audio

UBEX-MMU-X200#

CROSSPOINT EDID MANAGEMENT SETTINGS

o | o2 2 202 eo1 62 70 702 a0 sm 10 102 1301 1302 101 1a02 1501 1so2 (G

HIGHLIGHTED STREAMS

SOURCE: 1/01
A8:D2:36:00:3B:C9.11

STREAM

Settings

The Concept

The Crosspoint menu - Video layer in Matrix mode

The Crosspoint menu displays the UBEX matrix with all sources (transmitters) and destinations (receivers).
Clicking on a source or destination panel the Properties of the selected item appear on the right side.
Clicking on the P icon the properties section opens in new window. The selected source/destination and
crosspoint are highlighted with orange.

Legend of the Crosspoint Menu

@ Device Discovery

@® Main menu

9 Crosspoint tile

legend

Clicking on the button results in returning to the Device Discovery window. The
connection with the current device will be terminated.

The available menu items (Crosspoint, EDID Management, and Settings) are
displayed. The Terminal window is available under the Settings menu.

Clicking on the button makes the tile legend window opens.

UBEX series — User's Manual

® 60 00

e & 0 ©

Device label of
the MMU

Audio follows
video switcher

Layer tabs

Source streams

Connections

Destination
streams

Properties
window

Search field

Highlighted
streams

Device map

Inactive devices /
disabled streams
switchers

The device label of the MMU is displayed here. It can be modified by the
user to any unique name by clicking on the ¢ icon. The device label can be
39 characters long and ASCII characters are allowed. Longer names will be
truncated.

The explanation of the two available options are the following:
= Enabled: the audio stream follows the video stream when the video
crosspoint is changed. Beside of this the audio streams can be
switched separately from the video streams on the Audio crosspoint
tab.
= Disabled: switching of a video stream does not effect the audio
crosspoint state.

The video and the audio crosspoint panel can be selected on the tabs.

Each tile represents a stream coming from one of the input ports of the
transmitter. See the explanation of the source numbering in the Source and
Destination Numbering section.

The crosspoint connections can be selected in this table.

Each tile represents an output port of a receiver. See the explanation of the
destination numbering in the Source and Destination Numbering section.

The properties, available settings, and status information of the selected
source or destination are displayed in this section. Three tabs are available:
Stream, Port, and Device. Clicking on the £ icon the properties section
open in new window. See more details about the source ports in the Source
Port Properties Window section and about the destination ports in the
Destination Port Properties Window section.

Streams, ports, and devices can be searched in the field. See the details in the
Search Field section.

Showing the currently selected connections. Move the cursor above the
desired crosspoint and the names of the source and destination are displayed
in the field.

The order and operation mode of the endpoint devices can be changed in the
device map. The numbering of the sources and devices will be changed in the
case of re-order the devices. See more details in the Device Map section.

When they are enabled, the inactive devices / disabled streams are shown in
the crosspoint table. When they are disabled, the inactive devices / disabled
streams are hidden.

INFO: The crosspoint menu of the Audio layer looks the same and has the similar audio-related settings
like the Video layer. See the specific differences in the Audio Layer section.
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15. Lightware Device Controller - Matrix Mode

15.3.1. Device Map

Clicking on the Device map button opens the Device map function
window. The order list of the discovered transmitters and receivers
can be changed to a custom list. The new order is saved in the MMU,
the last applied order list will be loaded next time in the case of
restarting the matrix.

DEVICE MAP

2

0 ode  [Tra
P -
AB:D2:36:F0:00:33 IDENTIFY UNIT

>R >Rt gl >

g..
i
[

APPLY CHANGES REFRESH

Device map window

Switchers

= Show Double Grid: when it is enabled, the device list is duplicated
for the better overseeing.

= Show Inactive Devices: when it is enabled, the currently inactive
endpoints appear in the list.

The Steps of the Reorder

TIPS AND TRICKS: It is recommended to change the name of the
devices to unique ones before the re-order process, it can help a lot
to find the desired device in the matrix. See the details about the
device renaming in the Device Information section for the source
side and the Device Information section for the Destination side.

Step 1. Select the tile of the desired endpoint device by clicking with
the left button of the mouse.
Step 2. Drag and drop the tile to the desired place.
Step 3. Select the Apply Changes button and confirm the selection.
TIPS AND TRICKS: You can use the Identify unit button to find the

selected endpoint physically. The feature makes the four front
panel LEDs blink in green for 10 seconds.
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Searching a Device

TIPS AND TRICKS: It is
recommended to change the
name of the devices to unique
ones before the searching, it
can help a lot to find the desired
device in the matrix. See the
details about the device renaming
in the Device Information section
for the source side and the
Device Information section for
the Destination side.

The endpoint devices can be
searched in the device map list.
Click in the search field and type
the device name. The tiles with the
matching names will be highlighted
with orange.

Operation Mode Changing

The operation mode (transmitter / receiver) can be changed in the
device map window.

Step 1. Select the tile of the

desired endpoint General info
device by clicking with Devicelabel  Tx2_ServerRoom
the left button of the Productname  UBEX-PROZ20-HDMI-
mouse. Serial number 00000032

Step 2. Select the desired operationmode  [vramaria <
operation mode

IDENTIFY UNIT

(transmitter / receiver)
in the General info /
Operation mode menu.

Step 3. Select the Apply Changes button and confirm the selection.
Step 4. The change will be applied after rebooting the endpoint.

I ATTENTION! This operation always requires rebooting the endpoint
device!

ATTENTION! Always check the cabling of the HDMI input / output
ports before changing of the operation mode.

15.3.2. Search Field

The Search feature helps to customize the list of the devices in the
UBEX matrix due to the user friendly overview. If you want to find a
stream or a source / destination device, do the following steps:

Step 1. Select the type of your search in the list: Source / Destination
/ Both.

INFO: The Both category means searching the words which are
tagged to a Source and a Destination also.

Step 2. Type the name of stream or device. The hints will be appeared
in the list.

SEARCH

Destination ~ cine|
RX5_

ma_Projectorl
ma_Projector2

SELECT A STRE

The Search field

Step 3. Select the desired tag / stream name / device name. The
crosspoint table will be filtered to the ports containing the
searched text.

The crosspoint view before and after the search

Step 4. More key words can be added to the query for the best search
efficiency. The query can be saved with the Add This Query
button.

ATTENTION! The saved queries will be cleared after closing the
LDC application.
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15.4. Default Naming / Numbering Explanation

The following section explains the default numbering of the sources/
destinations and the default stream names of the endpoint devices.

15.4.1. Source and Destination Numbering

The source and destination ID contains Logical device ID
two numbers: the logical device ID (it
can be changed by the user) and the

port number (it is fixed).

Logical device ID: It is created by the
MMU based on the discovery order of
the endpoints - independently of the
operation mode. The first discovered endpoint gets the 1, the second
one gets the 2, and so on.

Input/output port number

INFO: The logical device ID can be reconfigured by the Device map
feature. See the details in the Device Map section.

Input/output port number:
= Transmitter (source): the stream of HDMI in 1 port is the 01, the
stream of HDMI in 2 port is the 02;
= Receiver (destination): the HDMI out 1 port is the 01, the
HDMI out 2 port is the 02.

15.4.2. Default Naming of the Devices and the Streams

Device Name

The default name (label) of the
device is the MAC address. It
can be changed freely in the Device label field by the user.

Stream Name

The default name of the

stream is calculated from

the MAC address and the port number of the transmitter where the
stream is transmitted from. The MAC address and the port number is
separated by a dot character.

Example: A8:D2:36:F0:00:33.11

The green characters are the MAC address of the transmitter, the red
characters are the input port number.

The stream name can be changed freely in the Stream name field by the
user.
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15.5. Source Port Properties Window

Clicking on a source port the properties panel opens on the right side. Clicking on the £ icon the properties section opens in new window.

SOURCE: 1/01 - CASABLANCA_BW_4K60

STREAM INFORMATION PORT INFORMATION

Settings Settings

Streamname Casablanca_BW_4K60
Enabled

Scaler settings Signal info

Enable scaling
Scaleto  [1920x1080p60
Image position Fit

Color space conversion | No conversion

Tags Signal bandwidth

4K80 Casablanca Addtag +

Portname HDMIin 1

HDCP enable

Signal present  Present

Signaltype  HDMI
HDCP status  Not encrypted
Resolution  3840x2160p60
Totalsize  4400x2250

Pixelclock  594.0 MHz

Colordepth 24 bit

Colorspace  RGB

Audio present  Present

Signal info
Resolution  3840x2160p60 Sampl
Pixelclock 593
Signal bandwidth 12 Frame detector
Color depth 8 bits per pixel
Color space  YCbhCr4:4:4
Bandwidth limit reached  false Emulated EDID
Related audio info

Audio present

Audiotype IEC61937

ing frequency

FRAME DETECTOR

EDID Memory  F49

Manufacturer  LWR

Monitor name  Univ_HDMI_DC

DEVICE INFORMATION
Settings
Device label F100_Cinema
MAC address ~ A8.D2:36:F0:00:31

Operationmode ~ Transmitter

IDENTIFY UNIT
DEVICE PROPERTIES

17.82 Gbps (TMDS clock: 148.50

Source port properties window

15.5.1. Stream Information

The most important information and settings of the stream are
available in the Stream information section.

Stream Settings:
= Stream naming;
= Enabled: when it is checked in, the stream is transmitted to the
receiver; if it is not, the stream is muted.
Scaler Settings:

= Enable scaling: when it is ticked, the scaling is active; if it is not,
the scaler is in pass-through mode.

Scale to: list of the available resolutions with refresh rate values.
The selected one will be applied on the video signal. See the
available resolution in the Resolutions of the Scaler / FRC
section.

Image position (Stretch / Fit / Center)

ATTENTION! The image position setting (scaler) is available at the
HDMI in 1 port only.

Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2).
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Tags:

Unique and configurable tags can be attached to the stream for the best identification. The tags are
searchable in the Search Field.

Signal Info:

All important information (resolution, pixel clock, color space, e.g.) are available in the signal info section.
The signal bandwidth and the bandwidth limit reached indicators are also can be checked in this panel.

Related Audio Info:

Information (presence, audio type, sampling frequency) of the embedded audio is available in the related
audio info section.

Tools:

= Frame Detector - The tool displays the frame information of the current stream after a possible
rescaling / frame rate conversion.
= Reloading factory default settings for the selected port.

15.5.2. Port Information
The most important information and settings of the input port are available in the Port information section.
Settings:
= HDCP setting (Enable / Disable)
Signal Info:

All important audio and video information (e.g. HDCP status, resolution, total size, pixel clock, color space,
embedded audio information, e.g.) are available in the signal info section.

Emulated EDID:
EDID-related information is displayed in the section.
Tools:

= Frame Detector - The tool displays the frame information of the original stream coming from the input
port before a possible rescaling / frame rate conversion.
= Reloading factory default settings for the selected port.

15.5.3. Device Information

The most important information and settings of the transmitter are available in the Device information section.
Settings:
= Device label: the default label is the MAC address of the device but it can be changed to any unique
name.
= Identify unit: Clicking on the button makes the four front panel LEDs blink in green for 10 seconds. The
feature helps to identify the device itself in the rack shelf or on the desk.

= Device properties: Clicking on the button opens the properties windows of the transmitter. See the
details in the next section.
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15.6. Device Properties Window - Transmitter Mode

UBEX(

UBEX TX - F100_CINEMA

ENDPOINT SETTINGS

INPUT #1 PROPERTIES (TRANSMITTER)

= Settings
HDMI in 1

3840x2160p60

* P

HDMI out 1 Casablanca...

SFP+Link1
HDCP enable

ETHERNET

HDMIin 2 SWITCH +5V present

==

1920x1080p60

* Pl

HDMI out 2 Intro_HD SFP+Link2
P,

ive DAG Signal present

Signaltype  HDMI
HDCP
HDCP version  non HDCP signal
Signal info
Resolution
Pixelclock 59

Signal bandwidth

Color depth 8 bits per pixel
Color space  RGB

Audio present
Audiotype  IEC61937

sampling frequency

Endpoint tab of the Device properties window - Transmitter

15.6.1. HDMI Input Ports

Clicking on the HDMI input 1 or 2 port icon results opens the Port properties. The most important signal
information and settings are available from the panel:

Available settings and tools:

= HDCP setting (Enable / Disable);

= Frame Detector - The tool displays the frame information of the original stream coming from the input
port before a possible rescaling / frame rate conversion.

= Reloading factory default settings for the selected port.
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15.6.2. HDMI Output Ports

Clicking on the HDMI output 1 or 2 port icon results in opens the Port
properties. The most important signal and display information and
settings are available from the panel:

Available settings and tools:

= HDCP mode (Auto / Always);

= Power 5V mode (Auto / Always on / Always off);

= Frame Detector - The tool displays the frame information of the
original stream coming from the input port before a possible
rescaling / frame rate conversion.

= Reloading factory default settings for the selected port.

15.6.3. Scaler Panel (TX Mode)
I ATTENTION! The scaler is available at the HDMI in 1 port only.

Clicking on the Scaler panel on the HDMI input 1 opens the Scaler
properties. This feature allows to rescale the incoming stream to
other resolution and refresh rate and fit to the sink device.

The most important signal and display information and settings are
available from the panel.

Available settings and tools:

= Enable scaling: when it is ticked, the scaling is active; if it is not,
the scaler is in pass-through mode.

= Scale to: list of the available resolutions with refresh rate values.
The selected one will be applied on the video signal. See the
available resolution in the Resolutions of the Scaler / FRC
section.

= Image position (Stretch / Fit / Center)

= Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2);

= Reloading factory default settings for the selected port.
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15.6.4. FRC - Frame Rate Converter

Clicking on the FRC panel on the HDMI input 2 opens the properties of
the Frame rate converter.

Available settings and tools:

= Force resolution: when it is checked in, the FRC is active; if it is
not, the FRC is in pass-through mode.

= Resolution to force: list of the available resolutions with refresh
rate values. The selected one will be applied on the display
device. See the available resolution in the Resolutions of the
Scaler / FRC section.

= Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2);

= Reloading factory default settings for the selected port.

15.6.5. Stream Properties Panels

Clicking on the Stream 1 or Stream 2 panels on the transmitter side
opens the properties of the video input streams. The most important
signal information and settings are available from the panel.

Available settings and tools:

= Stream enable: when it is checked in, the stream is transmitted to
the receiver; if it is not, the stream is muted.

= Frame Detector - The tool displays the frame information of
the current stream after a possible rescaling / frame rate
conversion.

= Reloading factory default settings for the selected port.

15.6.6. SFP+ Link Panels

Clicking on the SFP+ Link 1 or 2 panel opens the properties of the
SFP+ connections. The most important signal information and the
parameters of the SFP are available from the panel.

15.6.7. Link Aggregation Status Indicator

Icon Description

SFP+ connection is established successfully and the
link aggregation is working successfully.

Waiting for the link aggregation.

No connection is established between the SFP+
links.

INFO: You can find possible causes and solution suggestions in the
Troubleshooting - Matrix Mode chapter in the case of no connection
or link aggregation problems.

15.6.8. Settings Tab
MK(( ENDPOINT SETTINGS

General Operation

Firmware versions Temperatures

Settings tab of the Device properties window - Transmitter

All important information are available about the transmitter, e.g. the
MAC address of device, firmware versions, system uptime, voltages,
and temperatures.
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15.7. Destination Port Properties Window

Clicking on a destination port the properties panel opens on the right side. Clicking on 3 the icon the properties section opens in new window.

DESTINATION: 1/01 - MEETINGROOM1_TV1

STREAM INFORMATION PORT INFORMATION
Settings Settings
Streamname MeetingRoom1_TV1
Enabled

Stream source  3/02-Intro

Port name

HDCP mode

Power 5V mode

DISCONNECT STREAM

Timing mode

Scaler settings

Addtag + Enable scaling

Scale to

Signal info Image position

Resolution  3840x2160p25

Color Space conversion

Pixelclock 29699
Signal bandwidth 5.3
Color depth 8 bits per pixel
Colorspace RGB 444

Bandwidth limitreached  false

No sync screen

Hotplug detect

Monitor present

DEVICE INFORMATION
Settings

HDMI out 1 Device label RX1_MeetingRoom1

Auto

MAC address ~ A8:D2:36:00:3B:C0

Operationmode  Receiver

Always On

Freerun

IDENTIFY UNIT
DEVICE PROPERTIES

1920x1080p60

Fit

v

No conversion ¥

CONFIGURE

Destination port properties window

15.7.1. Stream Information

The most important information and settings of the stream are
available in the Stream information section.

Stream Settings:

= Stream naming;

= Enabled: when it is checked in, the stream is transmitted to the
receiver; if it is not, the stream is muted.

= Disconnect stream: clicking on the button results the source
stream is disconnected from the output port.

= Stream source: information about the currently connected stream
and the ID of the source device.

Tags:

Unique and configurable tags can be attached to the stream for the
best identification. The tags are searchable in the Search Field.

Signal Info:

All important information (resolution, pixel clock, color space, e.g.)
are available in the signal info section. The signal bandwidth and the
bandwidth limit reached indicator are also can be checked in this panel.

Related Audio Info:

Information (presence, audio type, sampling frequency) of the
embedded audio is available in the related audio info section.

Tools:

= Frame Detector - The tool displays the frame information of the
original stream coming from the transmitter before a possible
rescaling / frame rate conversion.

= Reloading factory default settings for the selected port.

15.7.2. Port Information

The most important information and settings of the input port are
available in the Port information section.

Settings:
= HDCP mode (Auto / Always);

= Power 5V mode (Auto / Always on / Always off);
= Timing mode (Free run / Source locked)

Scaler Settings:

= Enable scaling: when it is ticked, the scaling is active; if it is not,
the scaler is in pass-through mode.

= Scale to: list of the available resolutions with refresh rate values.
The selected one will be applied on the video signal. See the
available resolution in the Resolutions of the Scaler / FRC
section.

= Image position (Stretch / Fit / Center);

I ATTENTION! The image position setting (scaler) is available at the

HDMI out 1 port only.

= Color space conversion (No conversion / RGB / YUV 4:4:4 /
YUV 4:2:2);

= No Sync Screen (Test Pattern).

Signal Info:

All important information (e.g. HDCP status, resolution, total size,
pixel clock, color space, e.g.) are available in the signal info section.

Display Info:

All related information about the sink device connected to the output
port.

Tools:
= Frame Detector - The tool displays the frame information of
the transmitted stream after a possible rescaling / frame rate
conversion.
= Reloading factory default settings for the selected port.
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15.7.3. Device Information 15.8.1. Stream Properties Panels
The most important information and settings of the transmitter are available in the Device information section. Clicking on the Stream 1 or Stream 2 panels opens the properties of the video streams. The most important
s signal information and settings are available from the panel.
Settings:
= Device label: the default label is the MAC address of the device but it can be changed to any unique Available settings and tools:
name. = Stream enable: when it is checked in, the stream is enabled; if it is not, the stream is disabled (muted).
= Identify unit: Clicking on the button makes the four front panel LEDs blink in green for 10 seconds. The = Frame Detector - The tool displays the frame information of the original stream coming from the
feature helps to identify the device itself in the rack shelf or on the desk. transmitter before a possible rescaling / frame rate conversion.
= Device properties: Clicking on the button opens the properties windows of the transmitter. See the * Reloading factory default settings for the selected port.
details in the next section. 15.8.2. Scaler Panel
15.8. Device Properties Window - Receiver Mode I ATTENTION! The scaler is available at the HDMI out 1 port only.
Clicking on the Scaler panel on the HDMI output 1 of the receiver opens the Scaler properties. This feature
UBEX_((( ST SERGE allows to rescale the incoming stream to other resolution and refresh rate and fit to the sink device.
L The most important signal and display information and settings are available from the panel.
S UBEX RX - F100_MEETINGROOM1 OULRULLAIERCEERTIES (RECENER) Available settings and tools:
Settings
s sepink KTV el S « Enable scaling: when it is ticked, the scaling is active; if it is not, the scaler is in pass-through mode.
R . = Scale to: list of the available resolutions with refresh rate values. The selected one will be applied on
ETHERNET ) ey ' the video signal. See the available resolution in the Resolutions of the Scaler / FRC section.
SWITCH iming mode reerun iti i
f SFP+ Link2 - il rmegmode {r = Image position (Stretch / Fit / Center)
14 e o Statue = Color space conversion (No conversion / RGB / YUV 4:4:4 / YUV 4:2:2);
- Litens e = No Sync Screen (Test Pattern) settings;
q Manitor present  nane = Reloading factory default settings for the selected port.
2 ;;‘an‘ - 15.8.3. FRC - Frame Rate Converter
HDCP status  HDCP2.2 Clicking on the FRC panel on the HDMI output 2 of the receiver opens the properties of the Frame rate

HDCP version n converter.

Available settings and tools:

Signal info

= Force resolution: when it is checked in, the FRC is active; if it is not, the FRC is in pass-through mode.
= Resolution to force: list of the available resolutions with refresh rate values. The selected one will be

Resolution

Pixel clock

S, . applied on the display device. See the available resolution in the Resolutions of the Scaler / FRC
section.
= Color space conversion (No conversion / RGB / YUV 4:4:4 / YUV 4:2:2);
Endpoint tab of the Device properties window - Receiver = No Sync Screen (Test Pattern) settings;

= Reloading factory default settings for the selected port.
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15.8.4. HDMI Output Ports 15.9. Audio Layer

Clicking on the HDMI output 1 or 2 port icon results opens the Port properties. The most important signal
and display information and settings are available from the panel: UBEXK  wmatricmoDE  wsecumssasos CRISEON  ENBROGHUNT  Seubice

Available settings and tools: Aucio ollows video
= HDCP mode (Auto / Always);
= Power 5V mode (Auto / Always on / Always off);

= Timing mode (Free run / Source locked).
* Frame Detector; SEARCH

Show
Show

1/01 | 1/02  2/01 2/02 3/01 3/02 401 4/02 501 502 601 602 7/01 7/02 801 802 9/01 9/02
SELECTED STREAM

Source: Destination:

= Reloading factory default settings for the selected port.
SOURCE: 1/01
15.8.5. SFP+ Link Panels “::;Z;”“”“E“ —
Clicking on the SFP+ Link 1 or 2 panel opens the properties of the SFP+ connections. The most important —
signal information and the parameters of the SFP are available from the panel. N
W 15.8.6. Link Aggregation Status Indicator
8]
0 Icon Description .
b3
SFP+ connection is established successfully and the
v link aggregation is working successfully.
— Factory defaults
r
: Waiting for the link aggregation.
p3 . . i .
The Crosspoint menu - Audio layer in Matrix mode
No connection is established between the SFP+ . . . , . S
links The operation of the Audio layer is basically the same as the Video layer. Clicking on the source or the
' destination port the properties panel opens on the right side - all audio related information and options are
available here. Tags are also attached to the audio stream.
INFO: You can find possible causes and solution suggestions in the Troubleshooting - Matrix Mode INFO: When the Audio follows video setting is enabled, the tags which are added to the video stream will be
chapter in the case of no connection or link aggregation problems. copied to the audio stream as well.
15.8.7. Settings Tab Two options are available switching the audio crosspoint settings:
All important information are available about the receiver, e.g. the MAC address of device, firmware versions, = Audio follows video: when the Audio follows video setting is enabled, the audio stream follows the
system uptime, voltages, and temperatures. video stream when the video crosspoint is changed. Beside of this the audio streams can be switched

separately from the video streams on the Audio crosspoint tab.
= Free audio crosspoint settings: when the Audio follows video setting is disabled, switching of a video
stream does not effect the audio crosspoint state.
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15.10. Diagnostic Tools
15.10.1. Frame Detector

The ports can show detailed information about the signal like blanking intervals and active video resolution.
This feature can be used for troubleshooting if compatibility problems occur during system installation. To
access this function, open the port properties window and click on Frame detector button.

Resolution: 3840x2160p@60Hz

s I 1 orizontal resclution: 4400 pixels

T 2250 lines

20, ixels

10 pikels 3840 pixels
2160 lines
72 lines
8 lines

10 lines

Actual display area

Full vertical frame

ppro

Measured pixel clock: 594 MHz

Frame detector window

Lightware’s Frame Detector function works like a signal analyzer and allows to determine the exact video
format that is present on the port, thus it helps to identify various problems. E.g. actual timing parameters
may differ from the expected and this may cause some displays to drop the picture.

Frame Detector measures detailed timings of the video signals just like a built-in oscilloscope, but it is much
easier to use. Actual display area shows the active video size (dark grey). Black area of the full frame is the
blanking interval which can contain the info frames and embedded audio data for HDMI signals. Shown
values are measured on the actual signal and not retrieved only from the HDMI info frames.
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15.10.2. No Sync Screen (Test Pattern)

The No sync screen feature generates an image which can be

displayed when there is no incoming signal on the port. The No sync screen settings
following settings can be set for the Test Pattern function: e
Mode —
= Always on: the video output port always transmits the
test pattern. Color

= Auto: the video output port transmits the test pattern if . . . E[
there is no incoming signal on the selected input port. . ;
= Always off: the test pattern function is disabled, the video
output port transmits the video signal of the selected
input port.
Color

Three ways are available to set the no sync screen color:

= Click on the predefined color;
= Use the sliders;
= Type the RGB code of the color.

When the desired color is selected, press the Set color button
to store.

Port Tile HDMI out 2

The port tile of the HDMI outputs displays when No sync screen mode
is active. No Sync Screen

INFO: No sync screen will be active in the case of connected sink No signal
device to the output port only. 0.00 Gbps
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15.11. EDID Management Menu 15.11.1. EDID Operations

Advanced EDID Management can be accessed by selecting the EDID Management menu. There are two Changing Emulated EDID
panels: left one contains Source EDIDs, right one contains Destination places where the EDIDs can be
emulated or copied.

Step 1. Choose the desired EDID list on the source panel and select an EDID. >
Step 2. Press the Emulated button on the top of the Destination panel.

Step 3. Select the desired port on the right panel (one or more ports can be selected); the EDID(s) will be
highlighted with a yellow cursor.

Step 4. Press the Transfer button to change the emulated EDID.

UBEX(( MATRIX MODE UBEX-MMUX200# CROSSPOINT EDID MANAGEMENT SETTINGS @ Device Discovery

Resolution i Monitor Name: Memory Manufac... |Resolution i Monitor Name

= T 920x1080p50.0017 e 11920x1080050 E301 (Die_Hard_2) LWR___[1920x1080p60.00Hz 2chLPCM,8ChLP... [Univ_HDMIALL Fag
; .

25 TWR T920x1080060.00H 2hLPCM H1920x1080050 Losts01e0l)  |LWR __[1920x1080p60.00Hz 20hLPCM,8ChLP... |Univ_HDMI_DC F49 Learnlng an EDID
F46 LWR 1920x1080p60.00HZ 2ChLPCM H1920x1080p60 LBW_... [LWR [4096x2160p60.00Hz [ 2chLPCM HA4Kp60._444 F141
75 TWR 7920x1080p60.00Hz ZohLPCM Oniv HDMLPCM Intro_HD) LWR 1920x1080p60.00Hz 2chLPCM8ehLP... [Univ_HDMI_DG F49 3 A . A X .
Fia__|oWa__[1920uiommpen ooz 2ohLPCV L PEVDD.. Ui HOMLALL Sigpe 1) WR_[1600x1200560.005z 2SHLPOM____[H1600x1200560 Fi05 The process is the same as changing the emulated EDID; the only difference is the Destination panel: press
F49 LWR 1920x1080p60.00Hz 2chLPCM,8ehLPCM,DD... [Univ_HDMLDC (Skype2) Ll b L L FLEMEIE e TR s . . .
R0 | [oooispmos I3 015202160560 A0 [WR__[3540,2160p60 00Fz 20LPOM___[HUHDp60 444 Fi37 the User button. Thus, one or more EDIDs can be copied into the user memory either from the factory memory
Fo1 LWR 1024x2400p60.01Hz N/A D1024x2400p60 (Presentation_HD) |LWR 1920x1080p60.00Hz 2chLPCM,8chLP... |Univ_HDMI_DC F49 . .
Fo4 LWR 2048x1536p60.00Hz N/A D2048x1536p60 (Cartoon_1) [ IR IpGiT ) B0 [ or from a Connected S|nk (DynamIC).
96 TWR 2560x1600p50.86Hz NA D2560x1600060 (Cartoon_2) LWR 1920x1080p60.00Hz 2chLPCM 8ohLP-.. [Univ_HDMI_LDC
Fo7 LWR 3840x2400p24.00Hz N/A D3840x2400p24 .
Fo8 LWR 1280x720p60.00Hz 2chLPCM H720p60_3D Exporﬂng an EDID
799 LWR 1920x1080p60.00Hz 2ChLPCM H1080p60_3D

F100 LWR 1024x768p60.00HZ 2chLPCM H1024x768p60

F101 LWR 1280x1024p50.00Hz 2chLPCM H1280x1024p50
F102 LWR 1280x1024p60.02Hz 2chLPCM H1280x1024p60
F103 LWR 1280x1024p75.02Hz 2chLPCM H1280x1024p75

Source EDID can be downloaded as a file (*.bin, *.dat or *.edid) to the computer. EXPORT
Step 1. Select the desired EDID from the Source panel (line will be highlighted with yellow).

M ODE
=

1600x1200p50.00Hz 2chLPCM H1600x1200p50

e e s e et s Step 2. Press the Export button to open the dialog box and save the file to the computer.

F107 LWR 2560x1440p59.95Hz 2chLPCM H2560x1440p60

F108 LWR 2560x1600p59.86Hz 2chLPCM H2560x1600p60 .

F109 LWR 3840x2400p24.00Hz. 2chLPCM H3840x2400p24 |mport|ng an EDlD

F110 LWR 3840x2160p24.00Hz 2chLPCM H3840x2160p24

F111 LWR 3840x2160p25.00Hz 2chLPCM H3840x2160p25 . . .
X Fifz [l [ooioaten i aohLpo Fosioareonss Previously saved EDID (*.bin, *.dat or *.edid file) can be uploaded to the user memory: IMPORT
—— F118 LWR 3840x2160p30.00Hz 2chLPCM Univ_4k_PCM

= AT Step 1. Press the User button on the top of the Source panel and select a memory slot
m F120 LWR 3840x2160p60.00Hz 2chLPCM H_UHDp60_420 " °
- == Step 2. Press the Import button below the Source panel.

F139 LWR 3840x2160p60.00Hz. 2chLPCM H2_UHD_PCM . . . .. .
g T O D R R Step 3. Browse the file in the opening window then press the Open button. Browsed EDID is imported into the
z 4(1%x216(125(1:00Hz 2chLPCM H4Kp50:444 Selected User memory.

EXPORT INFO EDIT CREATE SELECT ALL SELECT NONE

I ATTENTION! The imported EDID overwrites the selected memory place even if it is not empty.

EDID Management menu Deleting EDID(s)
Control Buttons The EDID(s) from User memory can be deleted as follows: DELETE SELECTED

EXPORT Exporting an EDID (save to a > Transfer button: executing Step 1. Press User button on the top of the Destination panel.

file) EDID emulation or copying Step 2. Select the desired memory slot(s); one or more can be selected (“Select All” and “Select None” buttons
IMPORT Importing an EDID (load from DELETE SELECTED Deleting EDID (from User can be used). The EDID(s) will be highlighted with yellow.

afile) memory) Step 3. Press the Delete selected button to delete the EDID(s).
INFO D|.splay EDID Summary SELECT ALL Selectlpg all memory places

window in the right panel

Opening Advanced EDID Editor Selecting none of the memory
EDIT with the selected EDID SISO places in the right panel

CREATE Opening Easy EDID Creator
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15.11.2. Editing an EDID

Select an EDID from Source panel and press Edit button to EDIT
display Advanced EDID Editor window. The editor can read

and write all descriptors, which are defined in the standards, including
the additional CEA extensions. Any EDID from the device’s memory or
a saved EDID file can be loaded into the editor. The software resolves
the raw EDID and displays it as readable information to the user. All
descriptors can be edited, and saved in an EDID file, or uploaded to the
User memory.

EDID
or / Product Information
Display Parameters
Power Management and Features
Gamma / Color and Established Timings
Standard Timings
Preferred Timing Mode

EDID Byte Editor

2nd Descriptor Field
3rd Descriptor Field
Ath Descriptor Field

CEA Extension
General

Video Data

Audio Data

Speaker Allocation Data
HDMI

Colorimetry

Detailed Timing Descriptor #1

Detailed Timing Descriptor #6

Save EDID

EDID Editor window
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15.11.3. Creating an EDID - Easy EDID Creator

Since above mentioned Advanced EDID Editor needs
more detailed knowledge about EDID, Lightware
introduced a wizard-like interface for fast and easy EDID creation.
With Easy EDID Creator it is possible to create custom EDIDs in four
simple steps. By clicking on the Create button below Source panel, Easy
EDID Creator is opened in a new window.

CREATE

Select Resolution & Interface
y EDID Creator!
you are able to create a unique EDID according to your demands.
ded or changed in the Advanced EDID Editor later if needed.

and the prefen on. If you don't find the proper
m format typ: , enter the resolution and the
best blanking times.

Audio Format
Finish

o |f you want to send audio then you must select HDMI or DisplayPort. DVI and VGA
do not support audio tran k
re not able to process HDMI signals. If you have a DVI display,

ill be 24bits/pixel by default.

Format type:

Resolution:

DVI

(=) HDMmI DisplayPort

Interface type:

EDID Creator window

15.11.4. EDID Summary Window

Select an EDID from Source panel and press Info button to INFO

display EDID summary.

General

Power Management
Gamma / Colors
Established Timi
Standard Timi
Preferred

CEA General

CEA Video

CEA Audio

CEA Speaker Allocation
CEAHDMI

CEA Colorimetry

CEA Detailed Timing Descriptors

General

EDID version:
EDID
Manufa ID: & msung Electric Company)
Product ID: 8E09
Monitor serial number: Not present
Year of manufac 2012
9
Digital

Serration on VS: =
Color depth: Undefined
: Not defined
RGB 4:4:4 & YCrCb 4:4:4
0.56
52cmX 29 cm

EDID summary window
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15.12. Settings Menu 15.12.3. System Log Tab
1 5.1 2.1 . Status Tab UB% MATRIX MODE UBEX-MMU-X200 # CROSSPOINT EDID MANAGEMENT SETTINGS @ Device Discovery

UBEXS(( MATRIX MODE UBEX-MMUX200# CROSSPOINT EDID MANAGEMENT SETTINGS @ Device Discovery

Column Switcher
Index Time Level Identification Message
2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039D 1 (10.0.57.209,
6107) Level
Identification

Message

Time
General Health status Firmware versions 1/6173 Oct 25 01:18:50 localO.warn EndpointDiscovery[182]
2/6173 0ct 25 01:18:50 el EndpointDiscovery[182] 2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039CE (10.0.57.206,

Productname  UBEX-MMU-X200 Systemtemperature  56.03°C (54.38 °C min, 56.58 °C max) Package version  v1.0.1b4 6107)

MACaddress  ABD2:36:0045:67 33VStatus Package build tine  10/0/20180:24 3/6173 Oct 25 01:18:50 local0.wam EndpointDiscovery[182] éfggoxooOOOOOO;E"G"”"‘ S rotaloretontE RInl IS EXHERE DD A Sumitery
2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX003BED (10.0.59.237, Info: 2
6107)

Hardware version ~ V10_AAAX 1VStatus MMU core version  v1.0.2b3

4/6173 Oct 25 01:19:01 localO.wam EndpointDiscovery[182]

Device label  UBEX-MMU-X200 U-Bootversion  v1.0.1b2 Notice: 5

Partnumber 91810004 oSversion  v1.0.1b2 5/6173 0ct 25 01:19:01 IO war EndpointDiscovery[182] §;1Eg7D);OxOOOOOOOO;Endpoim is not allowed on this controller: UBEX0039D 1 (10.0.57.209, Warning: 6165
Error: 0

2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039CE (10.0.57.206,

6107)

2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039C5 (10.0.57.197,
6107)
2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX003BED (10.0.59.237,
6107)

Registered Tx endpoints 9/6173 0ct25 01:19:12 localOar EndpointDiscovery[182] §;1E§7D);OXOOOOOOOO;Endpcin( is not allowed on this controller: UBEX0039D 1 (10.0.57.209,

Serialnumber 86122858
6/6173 Oct 25 01:19:01 localO.wam EndpointDiscovery[182]

716173 0ct 25 01:19:01 local0.warn EndpointDiscovery[182]
Endpoint statistics
8/6173 06t 25 01:19:12 local0.warn EndpointDiscovery[182]

Online Tx endpoints
2,EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039CE (10.0.57.206,
6107)

Online Rx endpoints 1176173 e e P ——— §;1E§7D);OXOOOOOOOO;Endpcint iis not allowed on this controller: UBEX0039C5 (10.0.57.197,

2,EPD;0x00000000;Endpoint is not allowed on this controller: UBEX003BED (10.0.59.237,
6107)

status tab in the settings menu 13/6173 0ct 25 01:19:23 local0.:wamn EndpointDiscovery[182] §;1E§7D);OXOOOOOOOO;EndpGin( is not allowed on this controller: UBEX0039D 1 (10.0.57.209,

1476173 0ct 25 01:19:23 [oeal0nva EndpointDiscovery[182] gaEgg;OxOUUOOOOU;Endpoim is not allowed on this controller: UBEX0039CE (10.0.57.206,

The most important hardware and software related information can be found on this tab: hardware and 1576173 0025 01:19:23 localowam  EndpointDiscoven{162) BT T I o L5 e e T e AR AT
firmware version, serial numbers, endpoint statistics, temperatures, operation time, and voltage information. p— I —— O P ZEPD.0000000dpint s 1t allow n s contole: SEAODSEED (10035297,

Device label can be changed to unique description. 16173 Oot25 0111534

Registered Rx endpoints 10/6173 0ct 25 01:19:12 local0.warn EndpointDiscovery[182]

12/6173 0ct 25 01:19:23 localO.warn EndpointDiscovery[182]

local0.warn EndpointDiscovery[182]

1 5 1 2 2 N k T b 18/6173 Oct 25 01:19:34 local0.warn EndpointDiscovery[182] EAE:R;OXDUUUODOU;Endpoim is not allowed on this controller: UBEX0039CE (10.0.57.206, BT UL S e 06
.12.2. Network Ta

2;EPD;0x00000000;Endpoint is not allowed on this controller: UBEX0039D 1 (10.0.57.209,
6107)

UB% MATRIX MODE UBEX-MMU-X200 # CROSSPOINT EDID MANAGEMENT SETTINGS @ Device Discovery
System log tab in the Settings menu

All UBEX matrix related notifications are listed in the System log tab which are grouped in four categories:

info, notice, warning, and error. The categories are summerized on the right side of the tab in the Summary

section. The list can be costumized by the Column Switchers by turning on or off the following columns: Time,
Curent gatewayadess 1921692246 Level, Identification, and Message.

Obtain IP address automatically (DHCP, AutolP)

statolP adress 1921683240 All system log tracks can be saved to the control computer with the Export full system log button.

‘Static subnet mask 255.255.254.0

Statcgatenayaddress 192.1682245 INFO: Please always download the system logs and send to the Lightware Support Team
ly changes i i i [ i i
p— (support@lightware.com) for the most effective collaboration in the case of a troubleshooting issue.

Network Settings

CurrentIP address  192.168.3.240

Network tab in Settings menu

IP address and DHCP settings can be set on this tab. Always press the Apply settings button to save changes.

Factory defaults settings of the MMU can be recalled with a dedicated button. See the factory default values
in the UBEX-MMU-X200 section.
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15.12.4. System Tab 15.13. Terminal Window

UB% MATRIX MODE ~ UBEXMMUX200# CROSSPOINT ~ EDID MANAGEMENT SETTINGS Select the Settings / Terminal menu to open the Terminal window.

Reboot device Download backup

QUICK RESET REBOOT DOWNLOAD BACKUP

LW3 PRO1OCOL HELP Enable editing Warn before enable editing

v/ DIA/XP/VIDLO
¥ 5 MIDIA MANUAL
» M EDID i
Vi XP
» i VIDEO

:

/25/2018 - = -
SYNCHRONIZE WITH THE LOCAL COMPUTER

¥ = ENDPOINTS
) s UBCXT 00033
40

L
S System tab in the Settings menu
s The following functions are available under System tab: t——
= Factory defaults - recalling factory defaults settings and values for the MMU. All factory default settings é
X are listed in the UBEX-MMU-X200 section. . ' . . .
- - Download backup - saving the configuration backup file of the device. See the contents of the file in the @ w3 protocol help Pushing the button results a help window opening which describes the most
[\ . important information about LW3 protocol commands in HTML format.
UBEX-MMU-X200 section.
= Reboot device it mode e default appearance is the read-only mode. If you want to modify the values
> Reboot d Edit mod The defaul he read-only mode. If dify the val
; — Quick reset: the controller software of the MMU reboots, but the hardware of the unit does not or parameters, tick the option. You will be prompted to confirm your selection.
reboot. 0 Warning mode If this box checked in, a warning window pops up when you enable Edit mode.
— Reboot: the MMU reboots, it is the same like disconnecting the power source and reconnecting . . o ) o
again e Terminal window Commands and responses with time and date are listed in this window. Sent
o . . . . command starts with >’ character, received response starts with ‘<’ character.
INFO: The video signal transmission is not affected by any kind of rebooting of the MMU. The color of each item depends on the type of the command and response.
= Restore system settings - select a backup file of the MMU on your computer and select the Restore button The content of the window can be emptied by the Clear button. If the Autoscroll

= Set current time - system time can be set manually or can be synchronized with your control device.

Command line Type the desired command and execute it by the Send button. Clear all current
commands and responses in the Terminal window by the Clear button.

Protocol tree LW3 protocol tree; select an item to see its content.

o0

Node list Correspondent parameters and nodes are shown which are connected to the
selected item in the protocol tree.

Manual button:  Manual (short description) of the node can be called and
displayed in the terminal window.

Set button: Saves the value/parameter typed in the textbox.

Call button: Calls the method, e.g. reloads factory default settings.
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16.1. Overview

The Lightware Protocol #3 (LW3) is implemented in almost all new Lightware devices (matrix switchers,
signal extenders and distribution amplifiers) since 2012. The protocol is ASClI-based and all commands
are terminated with a carriage return (Cr, ‘\r’) and line feed (Lf, "\n’) pair. It is organized as a tree structure
that provides outstanding flexibility and user-friendly handling with ‘nodes’, ‘properties’ and ‘methods’. The
Advanced View of the Lightware Device Controller software is the perfect tool for browsing and learning how
the LW3 protocol can be used in practice.

16.2. Protocol Rules
Programmer's Reference - Matrix Mode 16.2.1. LW3 Tree Structure and Command Structure (Examples)

] ) 16.2.2. General Rules
The device can be controlled through Lightware 3 (LW3) protocol commands
to ensure the compatibility with other Lightware products. The supported LW3 =/
commands are described in this chapter. & MEDIA
H @ EDID
=
a » OVERVIEW ): VIDEO Path of the method/property
O > PROTOCOL RULES SourcePortCount Command type Method/property
» THE TREE STRUCTURE OF THE UBEX MATRIX DestinationPortCount (GET/SET/CALL/MAN)
2 » SYSTEM COMMANDS - MMU muteSource l Parameters
unmuteSource
v » SYSTEM COMMANDS - ENDPOINTS [.] l
- » ENDPOINT MANAGEMENT COMMANDS . @8 AUDIO Command > » CALL /MEDIA/VIDEO/XP:switch(1201:0802)
14 » VIDEO PORT SETTINGS - D.E\QfEMAP Response — < mO /MEDIA/VIDEO/XP:switch
: » VIDEO STREAM SETTINGS - TRANSMITTER MODE B X2 T T
R ) [.]
s VIDEO STREAM SETTINGS - RECEIVER MODE e STREAMS Prefix of the response I Method/property
» AUDIO PORT SETTINGS & VIDEO Path of th hod
» EDID MANAGEMENT @8 AUDIO ath of the method/property
» SYSTEM MONITORING COMMANDS : '\S/'?SNAGEMENT
» NETWORK CONFIGURATION 2= ENDPOINTS
» SERIAL PORT CONFIGURATION @8 UBEX0039A1
@8 UBEX003C17
» LW3 ProTOCOL COMMANDS - QUICK SUMMARY & UBEX003E33
[.]
@8 DISCOVERY

= All names and parameters are case-sensitive.

= The nodes are separated by a slash (/) character.

= The node names are comprised of the elements of the English alphabet and numbers.

= Use the TCP port no. 6107 when using LW3 protocol over Ethernet.

=  When a command is issued by the device, the received response cannot be processed by the CPU.
= node paths describe the exact location of the node, listing each parent node up to the root.
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16.2.3. Command Types

GET command
The GET command can be used to get the child nodes, properties and methods of a specific node. It can also
be used to get the value of a property. Use the dot character (.) when addressing a property:
» GET /.SerialNumber
4 pr/.SerialNumber=87654321

GETALL command

The GETALL command can be used to get all child nodes, properties and methods of a node with one
command.

GETALL /SYS

n- /SYS/ENDPOINTS

m- /SYS:factoryDefaults

m- /SYS:softReset

m- /SYS:reset

A A A AV

M ODE

SET command

The SET command can be used to modify the value of a property. Use the dot character (.) when addressing
the property:

» SET /MEDIA/STREAMS/VIDEO/I301=My4K60Video
4« pw /MEDIA/STREAMS/VIDEO/1301=My4K60Video
CALL command
A method can be invoked by the CALL command. Use the colon character (;) when addressing the method:

» CALL /MEDIA/VIDEO/XP:switch(1101:0102)
<« mO /MEDIA/VIDEO/XP:switch

MATRIX

MAN command

The manual is a human readable text that describes the syntax and provides a hint for how to use the
primitives. For every node, property and method in the tree there is a manual, type the MAN command to get
the manual:

» MAN /MEDIA/STREAMS/VIDEO/0201/PORT.Output5vMode
< pm /MEDIA/STREAMS/VIDEO/0201/PORT.Output5vMode ['Auto” | "AlwaysOn" | "AlwaysOff"]

16.2.4. Prefix Summary
DEFINITION: The prefix is a 2-character long code that describes the type of the response.

The following prefixes are defined in the LW3 protocol:

Prefix Description Prefix Description

n- anode pm a manual for the property

nE an error for a node m- a method

nm a manual for a node mO a response after a success method execution
pr a read-only property mF a response after a failed method execution
pw read-write property mE an error for a method

pE an error for the property mm  amanual for a method

16.2.5. Error Messages
There are several error messages defined in the LW3 protocol, all of them have a unique error number.
» CALL /MEDIA/VIDEO/XP:switch(IA:01)
4« mE /MEDIA/VIDEO/XP:switch %E004:Invalid value

16.2.6. Escaping

DEFINITION: An escape sequence is a sequence of characters that does not represent itself when used
inside a character or string literal, but is translated into another character or a sequence of characters.

Property values and method parameters can contain characters which are used as control characters in the
protocol. They must be escaped. The escape character is the backslash (‘\') and escaping means injecting
a backslash before the character that should be escaped (like in C language).

Control characters are the following: \ {} # % () \r \n \t
The original message: CALL /MEDIA/UART/P1:sendMessage(Set(01))
The escaped message: CALL /MEDIA/UART/P1:sendMessage(Set\(01\))
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16.2.7. Signature

DEFINITION: The signature is a four-digit-long hexadecimal value that can be optionally placed before
every command to keep a command and the corresponding responses together as a group.

Each line is terminated with a carriage return (Cr, "\r’) and line feed (Lf, "\n’) characters. In several cases the
number of the lines in the response cannot be determined in advance, e.qg. the client intends to receive for the
whole response and also wants to be sure, that the received lines belong together and to the same command.
In these cases, a special feature the ‘signature’ can be used. The response to that particular command will
also be preceded by the signature, and the corresponding lines will be between brackets:

1700#GET /MEDIA/EDID.*

{1700

m- /EDID:copy

m- /EDID:delete
m- /EDID:reset

m- /EDID:switch
m- /EDID:switchAll
}

A A A A A A A VY

INFO: The lines of the signature are also Cr and Lf terminated.
16.2.8. Subscription

DEFINITION: Subscription to a node means that the user will get a notification if a property of the node
changes.

A user can subscribe to any node. These notifications are asynchronous messages and are useful to keep the
client application up to date, without having to periodically poll the node to detect a changed property. When
the user does not want to be informed about the changes anymore, he can simply unsubscribe from the node.

ATTENTION! The subscriptions are handled separately for connections. Hence, if the connection is
terminated all registered subscriptions are deleted. After reopening a connection all subscribe commands
have to be sent in order to get the notifications of the changes on that connection.

Subscribe to a Node

» OPEN /MEDIA/XP/VIDEO
4 o-/MEDIA/XP/VIDEO

Get the Active Subscriptions

Subscribe to Multiple Nodes

» OPEN /MEDIA/XP/VIDEO/*
< o- /MEDIA/XP/VIDEO/*

Unsubscribe from a Node

OPEN » CLOSE /MEDIA/XP/VIDEO
o- /MEDIA/XP/VIDEO < c- /MEDIA/XP/VIDEO

o- /MEDIA/EDID Unsubscribe from Multiple Nodes

0- /DISCOVERY » CLOSE /MEDIA/XP/VIDEO/*
< c- /MEDIA/XP/VIDEO/*

A A AV
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16.2.9. Notifications about the Changes of the Properties

When the value of a property is changed and the user is subscribed to the node, which the property belongs
to, an asynchronous notification is generated. This is notification is called as the ‘change message’. The
format of such a message is very similar to the response for the GET command:

< CHG /MEDIA/XP/VIDEO.SourcePortCount=10
A Short Example of How to Use the Subscription

There are two independent users controlling the device through two independent connections (Connection #1
and Connection #2). The events in the rows occur after each other.
OPEN /MANAGEMENT/LABEL

o- /MANAGEMENT/LABEL

GET /MANAGEMENT/LABEL.DevicelLabel

pm /MANAGEMENT/LABEL.DeviceLabel=UBEX-MMU-X200
GET /MANAGEMENT/LABEL.DevicelLabel

pm /MANAGEMENT/LABEL.DeviceLabel=UBEX-MMU-X200
SET /MANAGEMENT/LABEL.DeviceLabel=MMU_ServerRoom
pw /MANAGEMENT/LABEL.DevicelLabel=MMU_ServerRoom
CHG /MANAGEMENT/LABEL.DeviceLabel=MMU_ServerRoom == Connection #1

Explanation: The first user (Connection #1) set a subscription to a node. Later the other user (Connection #2)
made a change, and thanks for the subscription, the first user got a notification about the change.

Connection #1

Connection #2

A A V 4 V 4 V a4 V9

16.2.10. Legend for the Control Commands

Format Description
<in> Stream source ID (TX)
<out> Output port number (RX)
<parameter> Variable, which is defined and described in the command.

<exDressions Batched argument: the underline means that more expressions or parameters can be
=expression= placed using a semicolon, e.g. 1101;1102;1401 or 1101:0301;1302:0201

<UBEX_EP> UBEX endpoint ID
<dev_ID>  Logical device ID of the UBEX endpoint
» Sent command
4 Received response
Space character
| Separator line ("or" character)
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16.3. The Tree Structure of the UBEX Matrix

When the UBEX matrix builds up and starts to operate, the individual
endpoints and the MMU cease to be individual devices, but the whole
system becomes one big tree structure including all UBEX devices
which are the part of the matrix.

When you connect one of endpoints you always will reach the LW3
tree of the MMU. The endpoints can be controlled over the MMU only.

16.3.1. The Tree Structure of the MMU

=/
& MEDIA
@ EDID
= XP
@ VIDEO
@8 AUDIO
%& DEVICEMAP
& X1
& X2
[...]
& STREAMS
@ VIDEO
@8 AUDIO
& MANAGEMENT
& SYS
%& ENDPOINTS
@8 UBEX0039A1
@8 UBEX003C17
@8 UBEX003CA2
@8 UBEX003D11
@8 UBEXO003E33
[...]
@8 DISCOVERY

16.3.2. Endpoint ID Calculation

The endpoint devices of the matrix are listed under the
/SYS/ENDPOINTS node by the MAC address. The formula is the

following:
MAC address of the | The last 6 characters Endpoint node
endpoint of the MAC address under /SYS
A8:D2:36:00:39:A1 0039A1 UBEX0039A1

Where the path of a LW3 command/method/etc contains a UBEX
endpoint, the following parameter refers to it: <UBEX_EP>

UBEX series — User's Manual

16.3.3. Stream ID Calculation

All endpoint devices which are connected to the UBEX matrix got a
logical device ID generated by the MMU.

DEFINITION: Logical device ID means the MMU assign a number
to the endpoints ordered by the discovery. For example the first
endpoint gets the 1 (appears as X1 under the DEVICEMAP), the
second one the 2 (appears as X2).

The stream ID is based on the logical device ID. The registered endpoint
can be transmitter or receiver. All transmitters have two inputs and all
receivers have two outputs. The first discovered endpoint gets the X1
logical device ID, the HDMI port 1 of the endpoint is always the 01
number, the HDMI port 2 is always the 02 number. If the operation
mode is transmitter, it is signed with | as input, if it is a receiver, it is
signed with O as output. The formula is the following:

<Operation_mode><Registration_number><Port_number>

A transmitter and a receiver cannot be assigned to the same logical
device ID. The number is always calculated for the endpoints
independently from the operation mode.

INFO: The logical device ID (and the order of the endpoints) can
be changed by the LDC software (see the details in the Device
Map section) or by LW3 protocol command (see the details in the
Assigning an Endpoint to a Logical device ID section).

INFO: The operation mode (TX or RX) can be changed for any
endpoint. See the related LW3 protocol command in the Set the
Operation Mode section.

Example

The following table helps to clear up the calculation of the stream ID:

Stream ID Operation mode Discovery order = Port number
1101 HDMI in 1
X 1. E—
1102 HDMI in 2
0201 HDMI out 1
RX 2. ]
0202 HDMI out 2
1301 HDMI in 1
TX 3. ]
1302 HDMI in 2

Examples and explanations for stream IDs

16.4. System Commands - MMU
16.4.1. Set the Device Label

INFO: The device label can be changed to a custom text in the
Status Tab of the LDC software.

Command and Response

» SET:/MANAGEMENT/LABEL.DevicelLabel=<custom_name>
< pw*/MANAGEMENT/LABEL.DevicelLabel=<custom_name>

The Device Label can be 39 characters long and ASCII characters are
allowed. Longer names will be truncated.

Example

» SET /MANAGEMENT/LABEL.DeviceLabel=MMU_ServerRoom
< pw /MANAGEMENT/LABEL.DeviceLabel=MMU_ServerRoom

16.4.2. Query the Product Name

ATTENTION! The name of the product is a read-only parameter and
cannot be modified.

Command and Response

» GET-/.ProductName

< pr+/.ProductName=<Product_name>
Example

» GET /.ProductName
< pr/.ProductName=UBEX-MMU-X200

16.4.3. Query the Firmware Version

Command and Response

» GET:/MANAGEMENT/UID/PACKAGE.Version

< pr//MANAGEMENT/UID/PACKAGE.Version=<firmware_version>
Example

» GET /MANAGEMENT/UID/PACKAGE.Version
4 pr/MANAGEMENT/UID/PACKAGE.Version=v1.0.2b1
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16.4.4. Software Resetting the Device
The core application of the Matrix Management Unit can be restarted.

INFO: The video signal transmission is not affected by the software resetting of the MMU.

Command and Response
» CALL-/SYS:softReset()
4 mO-+/SYS:softReset=
Example

» CALL /SYS:softReset()
4 mO /SYS:softReset=

16.4.5. Rebooting the Device
The Matrix Management Unit can be restarted — the current connections will be terminated.

INFO: The video signal transmission is not affected by the rebooting of the MMU.

Command and Response

» CALL-/SYS:reset()
4« mO+/SYS:reset=

M ODE

Example

» CALL /SYS:reset()
4 mO /SYS:reset=

16.4.6. Restore the Factory Default Settings

MATRIX

Command and Response
» CALL-/SYS:factoryDefaults()
<4 mO-/SYS:factoryDefaults=
Example

» CALL /SYS:factoryDefaults()
4 mO /SYS:factoryDefaults=

The device is restarted, current connections are terminated, and the default settings are restored. See the
complete list in the UBEX-MMU-X200 section.

16.5. System Commands - Endpoints

Parameters
Parameter Description Formula
<UBEX_EP> UBEX endpoint ID UBEX<last_6_characters_of_the_MAC_address>

16.5.1. Set the Device Label

INFO: The device label can be changed to a custom text in the LDC software. See the details about the
device renaming in the Device Information section for the source side and the Device Information section
for the Destination side.

The Device Label can be 64 characters long and ASCIl characters are allowed. Longer names will be
truncated.

Command and Response

» SET:/SYS/ENDPOINTS/<UBEX_EP>.DeviceLabel=<custom_name>
<« pw+/SYS/ENDPOINTS/<UBEX_EP>.DevicelLabel=<custom_name>

The Device Label can be 39 characters long and ASCII characters are allowed. Longer names will be
truncated.

Example

» SET /SYS/ENDPOINTS/UBEX0039A1.DeviceLabel=UBEX_RX_Theater
<4 pw /SYS/ENDPOINTS/UBEX0039A1.DeviceLabel=UBEX_RX_Theater

16.5.2. Query the Product Name
I ATTENTION! The name of the product is a read-only parameter and cannot be modified.

Command and Response

» GET+/SYS/ENDPOINTS/<UBEX_EP>.ProductName
< pr+/SYS/ENDPOINTS/<UBEX_EP>.ProductName=<Product_name>

Example

» GET /SYS/ENDPOINTS/UBEX0039A1.ProductName
< pr/SYS/ENDPOINTS/UBEX0039A1.ProductName=UBEX-PRO20-HDMI-F100
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16.5.3. Query the Operation Mode

Command and Response

» GET+/SYS/ENDPOINTS/<UBEX_EP>.0OperationMode

<« pw+/SYS/ENDPOINTS/<UBEX_EP>.0OperationMode=<operation_mode>
Parameters

The <operation_mode> can be Transmitter and Receiver.

Example

» GET /SYS/ENDPOINTS/UBEX0039A1.0OperationMode
4 pw /SYS/ENDPOINTS/UBEX0039A1.0perationMode=Transmitter

16.5.4. Set the Operation Mode
I ATTENTION! This operation always requires rebooting the endpoint device!
INFO: The setting is stored in the MMU.

M ODE

Command and Response
» SET+/SYS/ENDPOINTS/<UBEX_EP>.0perationMode=<operation_mode>
< pw+/SYS/ENDPOINTS/<UBEX_EP>.0OperationMode=<operation_mode>
Parameters

The <operation_mode> can be set to Transmitter or Receiver.

MATRIX

Example

» SET /SYS/ENDPOINTS/UBEX0039A1.0perationMode=Receiver
<4 pw /SYS/ENDPOINTS/UBEX0039A1.0perationMode=Receiver

16.5.5. Query the MAC Address of the Device

Command and Response

» GET:/SYS/ENDPOINTS/<UBEX_EP>.MacAddress
< pre/SYS/ENDPOINTS/<UBEX_EP>.MacAddress=<MAC_address>

Example

» GET /SYS/ENDPOINTS/UBEX0039A1.MacAddress
4 pr/SYS/ENDPOINTS/UBEX0039A1.MacAddress=A8:D2:36:00:39:DA

The operation mode (transmitter or receiver) of the device can be changed based on the required application.

16.6. Endpoint Management Commands

Parameters
Parameter Description Formula
<UBEX_EP> UBEX endpoint ID UBEX<last_6_characters_of_the_MAC_address>

16.6.1. Query the Number of Registered Endpoints

The query returns with the number of registered endpoints (transmitters and receivers together) in the UBEX
matrix. This number contains all endpoints which had been registered once by the MMU.

Command and Response
» GET-/SYS/ENDPOINTS.RegisteredEndpoints
< pr+/SYS/ENDPOINTS.RegisteredEndpoints=<number>
Example
» GET /SYS/ENDPOINTS.RegisteredEndpoints
< pr /SYS/ENDPOINTS.RegisteredEndpoints=45
16.6.2. Query the Number of Connected Endpoints

The query returns with the number of the currently connected endpoints (transmitters and receivers together)
in the UBEX matrix.

Command and Response
» GET:/SYS/ENDPOINTS.ConnectedEndpoints
< pr+/SYS/ENDPOINTS.ConnectedEndpoints=<number>

Example
» GET /SYS/ENDPOINTS.ConnectedEndpoints
4 pr /SYS/ENDPOINTS.ConnectedEndpoints=44

16.6.3. Query the Number of Registered Transmitters

The query returns with the number of registered transmitters in the UBEX matrix. This number contains all
transmitters which had been registered once by the MMU.

Command and Response

» GET-:/SYS/ENDPOINTS.RegisteredTxEndpoints
< pr+/SYS/ENDPOINTS.RegisteredTxEndpoints=<number>

Example

» GET /SYS/ENDPOINTS.RegisteredTxEndpoints
< pr /SYS/ENDPOINTS.RegisteredTxEndpoints=16
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16.6.4. Query the Number of Connected Transmitters
The query returns with the number of the currently connected transmitters in the UBEX matrix.

Command and Response
» GET:/SYS/ENDPOINTS.ConnectedTxEndpoints
4 pr+/SYS/ENDPOINTS.ConnectedTxEndpoints=<number>

Example
» GET /SYS/ENDPOINTS.ConnectedTxEndpoints
4 pr/SYS/ENDPOINTS.ConnectedTxEndpoints=13

16.6.5. Query the Number of Registered Receivers

The query returns with the number of registered receivers in the UBEX matrix. This number contains all
receivers which had been registered once by the MMU.

Command and Response

» GET+/SYS/ENDPOINTS.RegisteredRxEndpoints
< pr+/SYS/ENDPOINTS.RegisteredRxEndpoints=<number>

M ODE

Example

» GET /SYS/ENDPOINTS.RegisteredRxEndpoints
4 pr /SYS/ENDPOINTS.RegisteredRxEndpoints=28

16.6.6. Query the Number of Connected Receivers

MATRIX

The query returns with the number of the currently connected receivers in the UBEX matrix.

Command and Response

» GET+:/SYS/ENDPOINTS.ConnectedRxEndpoints

< pr+/SYS/ENDPOINTS.ConnectedRxEndpoints=<number>
Example

» GET /SYS/ENDPOINTS.ConnectedRxEndpoints
< pr /SYS/ENDPOINTS.ConnectedRxEndpoints=25

16.6.7. Unclaiming an Endpoint
The command makes the selected endpoint to be unclaimed from the UBEX matrix.

Command and Response
» CALL+/SYS/ENDPOINTS:unclaimEndpoint(<UBEX_EP>)
4 mO0+/SYS/ENDPOINTS:unclaimEndpoint=
Example
» CALL /SYS/ENDPOINTS:unclaimEndpoint(UBEX0039A1)
4 mO /SYS/ENDPOINTS:unclaimEndpoint=
16.6.8. Unclaiming All Endpoints

The command makes all endpoints to be unclaimed from the UBEX matrix.

Command and Response
» CALL+/SYS/ENDPOINTS:unclaimAllEndpoint()
<4 mO-+/SYS/ENDPOINTS:unclaimAIllEndpoint=
Example
» CALL /SYS/ENDPOINTS:unclaimAllEndpoint()
4 mO /SYS/ENDPOINTS:unclaimAllEndpoint=
16.6.9. Query the Number of the Mapped Endpoints

The query returns the number of mapped endpoint which got a logical device ID. See more details about the
logical device ID in the Stream ID Calculation section.

Command and Response

» GET+/MEDIA/DEVICEMAP.MappedEndpointCount
< pr-/MEDIA/DEVICEMAP.MappedEndpointCount=<number>

Example

» GET /MEDIA/DEVICEMAP.MappedEndpointCount
< pr /MEDIA/DEVICEMAP.MappedEndpointCount=45
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16.6.10. Query the Endpoint ID of a Logical device ID
The query returns with the endpoint ID assigned to the selected logical device ID.

Command and Response

» GET:/MEDIA/DEVICEMAP.<dev_ID>

< pr-/MEDIA/DEVICEMAP.<dev_|ID>=<UBEX_EP>
Example

» GET /MEDIA/DEVICEMAP.X1
< pr /MEDIA/DEVICEMAP.X1=UBEX0039A1

16.6.11. Assigning an Endpoint to a Logical device ID
Calling the method results the selected endpoint can be assigned to the desired logical device ID.

Command and Response

» CALL</MEDIA/DEVICEMAP:assign(reg_nr:<UBEX_EP>)
<« mO+/MEDIA/DEVICEMAP:assign=

M ODE

Example

» CALL /MEDIA/DEVICEMAP:assign(X3:UBEX0039A1;X1:UBEX003958)
<« mO /MEDIA/DEVICEMAP:assign=

16.7. Video Port Settings

Parameters

MATRIX

Parameter Description Formula
<in> Input stream coming from the transmitter I<dev_ID><stream_nr>

<out> Output port of the receiver O<dev_ID><out_port_nr>

16.7.1. Switching the Video Stream to One Destination

Command and Response

» CALL</MEDIA/XP/VIDEO:switch(<in>:<out>)
<« mO+/MEDIA/XP/VIDEO:switch=

Example

» CALL /MEDIA/XP/VIDEO:switch(1501:0302;1102:0102)
4« mO /MEDIA/XP/VIDEO:switch=

16.7.2. Switching a Video Stream to All Destinations
The selected video stream is switched to all outputs.

Command and Response

» CALL+/MEDIA/XP/VIDEO:switchAll(<in>)
<« mO+/MEDIA/XP/VIDEO:switchAll=

Example

» CALL /MEDIA/XP/VIDEO:switchAll(1101)
4« mO /MEDIA/XP/VIDEO:switchAll=

16.7.3. Query the Status of All Video Ports

The query returns with all information about the source streams and the destinations. The respond contains
the following information:

= Enable/disable status

= Signal presence

= Crosspoint status (which stream is connected to the destination port)

= Bandwidth information

= Source/destination names, tags

= Device tags

= Resolution, refresh rate

= HDCP information

= Locking status

Command and Response

» GET+/MEDIA/XP/VIDEQ/*.*
< pr-/MEDIA/XP/VIDEO/* *

16.7.4. Lock a Video Stream

Command and Response
» CALL+/MEDIA/XP/VIDEO:lockSource(<in>)
<« mO-+/MEDIA/XP/VIDEO:lockSource=
Example

» CALL /MEDIA/XP/VIDEO:lockSource(1101;1102;11502)
< mO /MEDIA/XP/VIDEO:lockSource=
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MATRIX
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16.7.5. Unlock a Video Stream

Command and Response
» CALL+/MEDIA/XP/VIDEO:unlockSource(<in>)
<« mO+/MEDIA/XP/VIDEO:unlockSource=
Example

» CALL /MEDIA/XP/VIDEO:unlockSource(I101;1102;11502)
4 mO /MEDIA/XP/VIDEO:unlockSource=

16.7.6. Lock a Destination

Command and Response
» CALL</MEDIA/XP/VIDEO:lockDestination(<out>)
<« mO+/MEDIA/XP/VIDEO:lockDestination=
Example

» CALL /MEDIA/XP/VIDEO:lockDestination(0101;0301;0502)
< mO /MEDIA/XP/VIDEO:lockDestination=

16.7.7. Unlock a Destination

Command and Response

» CALL+/MEDIA/XP/VIDEO:unlockDestination(<out>)
<« mO+/MEDIA/XP/VIDEO:unlockDestination=

Example

» CALL /MEDIA/XP/VIDEO:unlockDestination(0101;0301;0502)
< mO /MEDIA/XP/VIDEO:unlockDestination=

UBEX series — User's Manual

16.8. Video Stream Settings - Transmitter Mode

Parameters
Parameter Description Formula
<in> Stream source ID I<dev_ID><stream_nr>

16.8.1. Query the Name of the Stream

INFO: The default name of the stream is the MAC address of the transmitter and the stream number
separated by a dot. Example: A8:D2:36:F0:00:03.11

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<in>.SourceName

< pw+/MEDIA/STREAMS/VIDEO/<in>.SourceName=<name>
Example

» GET /MEDIA/STREAMS/VIDEO/I12301.SourceName
<« pw /MEDIA/STREAMS/VIDEO/12301.SourceName=Casablanca

16.8.2. Setting the Name of the Stream

Command and Response
» SET:/MEDIA/STREAMS/VIDEO/<in>.SourceName=<name>
< pw+/MEDIA/STREAMS/VIDEO/<in>.SourceName=<name>
Example

» SET /MEDIA/STREAMS/VIDEO/1102.SourceName=MyLittlePony_SO01EQ1
<4 pw /MEDIA/STREAMS/VIDEO/1102.SourceName=MyLittlePony_S01EQ1

16.8.3. Query the Tags of the Stream

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<in>.Tags
< pr</MEDIA/STREAMS/VIDEQ/<in>.Tags=<tag>

Example

» GET /MEDIA/STREAMS/VIDEO/1102.Tags
4 pr/MEDIA/STREAMS/VIDEO/1102.Tags=movie;4K60;Die_Hard_2
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16.8.4. Adding Tags to the Stream

The following characters are allowed in the <tag> parameter: non-capital letters (a-z), capital letters (A-Z),
numbers (0-9), and special characters (-._~:/?#[]@'!'S$ & () +="*).

Command and Response
» CALL+/MEDIA/STREAMS/VIDEO/<in>:addTags(<tag>)
4« mO+/MEDIA/STREAMS/VIDEO/<in>:addTags=
Example

» CALL /MEDIA/STREAMS/VIDEO/1401:addTags(4K30;intro)
4« mO /MEDIA/STREAMS/VIDEO/1401:addTags=

16.8.5. Deleting Tags of the Stream

Command and Response

l » CALL+/MEDIA/STREAMS/VIDEO/<in>:removeTags(<tag>)
g « mO+/MEDIA/STREAMS/VIDEO/<in>:removeTags=
s Example
» CALL /MEDIA/STREAMS/VIDEO/1101:removeTags(cartoon;1080p)
X 4 mO /MEDIA/STREAMS/VIDEO/I101:removeTags=
E 16.8.6. Deleting All Tags of the Stream
: Command and Response
s » CALL+/MEDIA/STREAMS/VIDEO/<in>:removeAllTags()

<« mO+/MEDIA/STREAMS/VIDEO/<in>:removeAllTags=

Example

» CALL /MEDIA/STREAMS/VIDEO/1101:removeAllTags()
<« mO /MEDIA/STREAMS/VIDEO/I101:removeAllTags=

16.8.7. Query the Tags of the Device

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<in>.DeviceTags
< pr-/MEDIA/STREAMS/VIDEO/<in>.DeviceTags=<tag>

Example

» GET /MEDIA/STREAMS/VIDEO/I201.DeviceTags
< pr /MEDIA/STREAMS/VIDEOQ/1201.DeviceTags=A8:D2:36:F0:00:35,TX_MeetingRoom;#2

16.8.8. Enable/Disable the Stream

Command and Response

» SET:/MEDIA/STREAMS/VIDEOQ/<in>/STREAM.Enabled=<logical_value>
<« pw+/MEDIA/STREAMS/VIDEO/<in>/STREAM.Enabled=<logical_value>

Parameters
Identifier Parameter description Value Explanation
. The stream is unmuted or true  The stream is enabled (unmuted).
<logical_value> o
muted. false  The stream is disabled (muted).

Example
» SET /MEDIA/STREAMS/VIDEO/I101/STREAM.Enabled=true
<« pw /MEDIA/STREAMS/VIDEO/1101/STREAM.Enabled=true

16.8.9. Resolution Mode Setting

Command and Response

» SET</MEDIA/STREAMS/VIDEQ/<in>/STREAM.ResolutionMode=<resolution_mode>
< pw+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ResolutionMode=<resolution_mode>

Parameters
Identifier Parameter description  Value Explanation
Pass-through mode - the original stream is
Pass . .
) transmitted to the receiver.
. Resolution mode . . .

<resolution_mode> setting The receiver forces the resolution set in the
Forced ResolutionSetting for the stream and transmits

it to the receiver.

Example

» SET /MEDIA/STREAMS/VIDEO/1302/STREAM.ResolutionMode=Forced
<« pw /MEDIA/STREAMS/VIDEO/1302/STREAM.ResolutionMode=Forced
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16.8.10. Resolution Setting

Command and Response
» SET-/MEDIA/STREAMS/VIDEO/<in>/STREAM.ResolutionSetting=<resolution>
< pw+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ResolutionSetting=<resolution>
Example
» SET /MEDIA/STREAMS/VIDEO/1601/STREAM.ResolutionSetting=1600x1200p60
4 pw /MEDIA/STREAMS/VIDEO/1601/STREAM.ResolutionSetting=1600x1200p60
INFO: The entire list of available resolutions can be find in the Resolutions of the Scaler / FRC section.
16.8.11. Scaler - Image Position Setting

ATTENTION! The scaler settings are available for the stream of the HDMI input 1 port only. HDMI input 2
will always center the input image on the output image of enforced resolution.

L

a Command and Response

0 » SET:/MEDIA/STREAMS/VIDEO/<in>/STREAM.ImagePosition=<image_position>

s <4 pw+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ImagePosition=<image_position>
Parameters

f The <image_position> can be set to Center, Stretch, or Fit.

In-: Example

< » SET /MEDIA/STREAMS/VIDEO/1101/STREAM.ImagePosition=Stretch

S <« pw /MEDIA/STREAMS/VIDEO/1101/STREAM.ImagePosition=Stretch

16.8.12. Color Space Converter Setting

Command and Response

» SET-/MEDIA/STREAMS/VIDEO/<in>/STREAM.ColorSpaceSetting=<color_space>
< pw+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ColorSpaceSetting=<color_space>

Parameters
Identifier Parameter description Value Explanation
Pass-through mode - the original color
Pass space of the stream is transmitted to the
sink device.
<color_space> Color space setting RGB Forced RGB color space.

YCbCr 4:4:4 Forced YCbCr 4:4:4 color space.
YCbCr 4:2:2 Forced YCbCr 4:2:2 color space.
Example

» SET /MEDIA/STREAMS/VIDEO/1101/STREAM.ColorSpaceSetting=YCbCr 4:4:4
<« pw /MEDIA/STREAMS/VIDEO/1101/STREAM.ColorSpaceSetting=YCbCr 4:4:4

16.8.13. Query the Timing Mode

The query returns with the current status of the timing mode. See more details about it in the Timing Modes
section.

ATTENTION! The timing mode can be changed in the receiver side only. See the related LW3 protocol
command in the Timing Mode Setting section.

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<in>/STREAM.TimingMode

< pr-/MEDIA/STREAMS/VIDEO/<in>/STREAM.TimingMode=<timing_mode>
Parameters

The <timing_mode> can be Freerun or SourceLocked.

Example

» GET /MEDIA/STREAMS/VIDEO/1101/STREAM.TimingMode
< pr /MEDIA/STREAMS/VIDEO/I101/STREAM.TimingMode=SourcelLocked
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16.8.14. HDCP Setting

HDCP capability can be enabled/disabled on the input ports, thus, non-encrypted content can be enforced
so that non-HDCP compliant displays can be used. See more information in the HDCP Management section.

Command and Response
» SET</MEDIA/STREAMS/VIDEO/<in>/PORT.HdcpEnable=<logical_value>
<« pw+/MEDIA/STREAMS/VIDEO/<in>/PORT.HdcpEnable=<logical_value>
Parameters

The <logical_value> can be set to true or false.

Example

» SET /MEDIA/STREAMS/VIDEO/1101/PORT.HdcpEnable=true
<« pw /MEDIA/STREAMS/VIDEO/1101/PORT.HdcpEnable=true

L
i 16.9. Video Stream Settings - Receiver Mode
= Parameters
p3
Parameter Description Formula
% <out> Output port of the receiver O<dev_ID><out_port_nr>
E 16.9.1. Query the Name of the Destination
F INFO: The default name of the output port is the MAC address of the receiver and the output port number
< separated by a dot. Example: A8:D2:36:F0:00:04.02
p3

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<out>.DestinationName

< pw+/MEDIA/STREAMS/VIDEO/<out>.DestinationName=<name>
Example

» GET /MEDIA/STREAMS/VIDEO/0601.DestinationName
<« pw /MEDIA/STREAMS/VIDEO/0601.DestinationName=Projector_Lobby

16.9.2. Setting the Name of the Destination

Command and Response

» SET+/MEDIA/STREAMS/VIDEO/<out>.DestinationName=<name>
<« pw+/MEDIA/STREAMS/VIDEO/<out>.DestinationName=<name>

Example

» SET /MEDIA/STREAMS/VIDEO/0702.DestinationName=Theater1
4 pw /MEDIA/STREAMS/VIDEO/0702.DestinationName=Theater1

16.9.3. Query the Tags of the Destination

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<out>.Tags

< pr</MEDIA/STREAMS/VIDEO/<out>.Tags=<tag>
Example

» GET /MEDIA/STREAMS/VIDEO/0102.Tags
<4 pr /MEDIA/STREAMS/VIDEO/0102.Tags=movie;4K60;Pretty_Woman

16.9.4. Adding Tags to the Destination

The following characters are allowed in the <tag> parameter: non-capital letters (a-z), capital letters (A-Z),
numbers (0-9), and special characters (-._~:/?#[]@!$& () +=*).

Command and Response
» CALL+/MEDIA/STREAMS/VIDEO/<out>:addTags(<tag>)
<« mO+/MEDIA/STREAMS/VIDEO/<out>:addTags=
Example

» CALL /MEDIA/STREAMS/VIDEO/0401:addTags(4K30;intro)
<« mO /MEDIA/STREAMS/VIDEO/0401:addTags=

16.9.5. Deleting Tags of the Destination

Command and Response
» CALL:/MEDIA/STREAMS/VIDEO/<out>:removeTags(<tag>)
<« mO+/MEDIA/STREAMS/VIDEO/<out>:removeTags=
Example

» CALL /MEDIA/STREAMS/VIDEO/O107:removeTags(cartoon;1080p)
4« mO /MEDIA/STREAMS/VIDEO/O101:removeTags=

16.9.6. Deleting All Tags of the Destination

Command and Response

» CALL:/MEDIA/STREAMS/VIDEO/<out>:removeAllTags()
<« mO+/MEDIA/STREAMS/VIDEO/<out>:removeAllTags=

Example

» CALL /MEDIA/STREAMS/VIDEO/0101:removeAllTags()
4« mO /MEDIA/STREAMS/VIDEO/0101:removeAllTags=
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16.9.7. Query the Tags of the Device

Command and Response
» GET:/MEDIA/STREAMS/VIDEO/<out>.DeviceTags
< pr</MEDIA/STREAMS/VIDEO/<out>.DeviceTags=<tag>
Example
» GET /MEDIA/STREAMS/VIDEO/0201.DeviceTags
< pr /MEDIA/STREAMS/VIDEO/0201.DeviceTags=A8:D2:36:F0:00:34;RX_MeetingRoom;#2

16.9.8. Enable/Disable the Stream

Command and Response

» SET+/MEDIA/STREAMS/VIDEO/<out>/STREAM.Enabled=<logical_value>
< pw+/MEDIA/STREAMS/VIDEO/<out>/STREAM.Enabled=<logical_value>

1]
a Parameters
= Identifier Parameter description Value Explanation
2 logical values The stream is unmuted or true The stream is enabled (unmuted).
<
gieal- muted. false  The stream is disabled (muted).
X
- Example
In-: » SET /MEDIA/STREAMS/VIDEO/0O101/STREAM.Enabled=true
< <4 pw /MEDIA/STREAMS/VIDEO/0101/STREAM.Enabled=true
>3 16.9.9. Resolution Mode Setting

Command and Response

» SET:/MEDIA/STREAMS/VIDEO/<out>/PORT.ResolutionMode=<resolution_mode>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.ResolutionMode=<resolution_mode>

Parameters

Identifier Parameter description  Value Explanation

Pass transmitted to the sink device.

Resolution mode

<resolution_mode> .
setting

it to the sink device.

Example

» SET /MEDIA/STREAMS/VIDEO/0302/PORT.ResolutionMode=Forced
<« pw /MEDIA/STREAMS/VIDEO/0302/PORT.ResolutionMode=Forced

Pass-through mode - the original stream is

The receiver forces the resolution set in the
Forced ResolutionSetting for the stream and transmits

16.9.10. Resolution Setting

Command and Response
» SET-/MEDIA/STREAMS/VIDEOQ/<out>/PORT.ResolutionSetting=<resolution>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.ResolutionSetting=<resolution>
Example

» SET /MEDIA/STREAMS/VIDEO/0601/PORT.ResolutionSetting=3840x2160p60
<4 pw /MEDIA/STREAMS/VIDEO/0601/PORT.ResolutionSetting=3840x2160p60

INFO: The entire list of available resolutions can be find in the Resolutions of the Scaler / FRC section.

16.9.11. Scaler - Image Position Setting

ATTENTION! The scaler settings are available for the stream of the HDMI output 1 port only. HDMI output 2
will always center the input image on the output image of enforced resolution.

Command and Response
» SET+-/MEDIA/STREAMS/VIDEO/<out>/PORT.ImagePosition=<image_position>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.ImagePosition=<image_position>
Parameters

The <image_position> can be set to Center, Stretch, or Fit.

Example

» SET /MEDIA/STREAMS/VIDEO/0101/PORT.ImagePosition=Fit
<« pw /MEDIA/STREAMS/VIDEO/0101/PORT.ImagePosition=Fit
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16.9.12. Color Space Converter Setting

Command and Response

» SET-/MEDIA/STREAMS/VIDEO/<out>/PORT.ColorSpaceSetting=<color_space>
< pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.ColorSpaceSetting=<color_space>

Parameters
Identifier Parameter description Value Explanation
Pass-through mode - the original color
Pass space of the stream is transmitted to the
sink device.
<color_space> Color space setting RGB Forced RGB color space.

YCbCr 4:4:4 Forced YCbCr 4:4:4 color space.
YCbCr 4:2:2 Forced YCbCr 4:2:2 color space.
Example

» SET /MEDIA/STREAMS/VIDEO/0101/PORT.ColorSpaceSetting=RGB
<4 pw /MEDIA/STREAMS/VIDEO/0101/PORT.ColorSpaceSetting=RGB

16.9.13. Query the Timing Mode

The query returns with the current status of the timing mode. See more details about it in the Timing Modes
section.

M ODE

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<out>/PORT.TimingMode
< pr+/MEDIA/STREAMS/VIDEO/<out>/PORT.TimingMode=<timing_mode>

MATRIX

Parameters

The <timing_mode> can be Freerun or SourceLocked.

Example

» GET /MEDIA/STREAMS/VIDEO/0101/STREAM.TimingMode
< pr/MEDIA/STREAMS/VIDEO/O101/STREAM.TimingMode=SourcelLocked

16.9.14. Timing Mode Setting
The timing mode is set with the following command. See more details about it in the Timing Modes section.

Command and Response
» SET+/MEDIA/STREAMS/VIDEO/<out>/PORT.TimingModeSetting=<timing_mode>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.TimingModeSetting=<timing_mode>
Parameters

The <timing_mode> can be set to Freerun or SourceLocked.

Example
» SET /MEDIA/STREAMS/VIDEO/0202/PORT.TimingModeSetting=SourceLocked
<4 pw /MEDIA/STREAMS/VIDEO/0202/PORT.TimingModeSetting=SourceLocked
16.9.15. No Sync Screen (Test Pattern) Mode
The No sync screen feature generates an image which can be displayed when no incoming signal on the
port. The following method turns on or off the Test Pattern function:
Command and Response

» SET+</MEDIA/STREAMS/VIDEO/<out>/PORT.NoSyncMode=<nosync_mode>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT. NoSyncMode=<nosync_mode>

Parameters
Identifier Parameter description Value Explanation
AlwaysOff The test pattern is not displayed on the
output.
Test pattern mode . The test pattern is displayed if there is no
<nosync_mode> . NoSignal ; : .
setting video is received on the output port.
AlwaysOn The test pattern is displayed on the output

even there is an incoming signal.

Example

» SET /MEDIA/STREAMS/VIDEO/01002/PORT.NoSyncMode=NoSignal
< pw /MEDIA/STREAMS/VIDEO/01002/PORT.NoSyncMode=NoSignal
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M ODE

MATRIX

16.9.16. No Sync Screen (Test Pattern) Color Setting

The No sync screen feature generates an image which can be displayed when there is no incoming signal on
the port. The following method sets the displayed color defined in RGB code.

Command and Response
» SET+/MEDIA/STREAMS/VIDEO/<out>/PORT.NoSyncColor=<RGB_code>
<« pw+/MEDIA/STREAMS/VIDEO/<out>/PORT. NoSyncColor=<RGB_code>
Example

» SET /MEDIA/STREAMS/VIDEO/0901/PORT.NoSyncColor=128,128,128
<« pw /MEDIA/STREAMS/VIDEO/0901/PORT.NoSyncColor=128,128,128

16.9.17. HDCP Setting

HDCP capability can be set to Auto/Always on the output ports, thus, non-encrypted content can be
transmitted to a non-HDCP compliant display. See more information in the HDCP Management section.

Command and Response
» SET:/MEDIA/STREAMS/VIDEO/<out>/PORT.HdcpMode=<HDCP_mode>
< pw+/MEDIA/STREAMS/VIDEO/<out>/PORT.HdcpMode=<HDCP_mode>
Parameters

The <HDCP_mode> can be set to Auto or Always.

Example

» SET /MEDIA/STREAMS/VIDEO/0101/PORT.HdcpMode=Always
<« pw /MEDIA/STREAMS/VIDEO/0101/PORT.HdcpMode=Always

16.10. Audio Port Settings

Parameters
Parameter Description Formula
<in> Audio stream source ID I<dev_ID><stream_nr>
<out> Output port of the receiver O<dev_ID><out_port_nr>

16.10.1. Query the Status of All Audio Ports

The query returns with all information about the source streams and the destinations. The respond contains
the following information:

= Enable/disable status

= Signal presence

= Crosspoint status (which stream is connected to the destination port)

= Source/destination names, tags

= Device tags

= Locking status

Command and Response
» GET:/MEDIA/XP/AUDIO/*.*
< pr-/MEDIA/XP/AUDIO/*.*
16.10.2. Switching the Audio Stream to One Destination

Command and Response

» CALL+/MEDIA/XP/AUDIO:switch(<in>:<out>)
<« mO+/MEDIA/XP/AUDIO:switch=

Example

» CALL /MEDIA/XP/AUDIO:switch(1501:0302;1101:0301)
4« mO /MEDIA/XP/AUDIO:switch=
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16.10.3. Switching an Audio Stream to All Destinations
The selected audio stream is switched to all outputs.

Command and Response
» CALL</MEDIA/XP/AUDIO:switchAll(<in>)
<« mO+/MEDIA/XP/AUDIO:switchAll=
Example

» CALL /MEDIA/XP/AUDIO:switchAll(1107)
< mO /MEDIA/XP/AUDIO:switchAll=

16.10.4. Enable/Disable the Audio Stream Source

Command and Response
» SET:/MEDIA/STREAMS/AUDIO/<in>/STREAM.Enabled=<logical_value>

L
a <« pw+/MEDIA/STREAMS/AUDIO/<in>/STREAM.Enabled=<logical_value>
(1] Parameters
2 Identifier Parameter description Value Explanation
) The audio stream is true The audio stream is enabled (unmuted).
X <logical_value> . C
- unmuted or muted. false  The audio stream is disabled (muted).
|n_: Example
< » SET /MEDIA/STREAMS/AUDIO/I101/STREAM.Enabled=true
> < pw /MEDIA/STREAMS/AUDIO/I101/STREAM.Enabled=true

16.10.5. Enable/Disable the Audio Stream Destination

Command and Response

» SET:/MEDIA/STREAMS/AUDIO/<out>/STREAM.Enabled=<logical_value>
< pw+/MEDIA/STREAMS/AUDIO/<out>/STREAM.Enabled=<logical_value>

Parameters
Identifier Parameter description Value Explanation
. The audio stream is true The audio stream is enabled (unmuted).
<logical_value> . C
unmuted or muted. false  The audio stream is disabled (muted).

Example

» SET /MEDIA/STREAMS/AUDIO/O101/STREAM.Enabled=true
4« pw /MEDIA/STREAMS/AUDIO/0101/STREAM.Enabled=true
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16.10.6. Lock an Audio Stream

Command and Response
» CALL+/MEDIA/XP/AUDIO:lockSource(<in>)
<« mO-+/MEDIA/XP/AUDIO:lockSource=
Example

» CALL /MEDIA/XP/AUDIO:lockSource(1101;1102;1401)
< mO /MEDIA/XP/AUDIO:lockSource=

16.10.7. Unlock an Audio Stream

Command and Response
» CALL+/MEDIA/XP/AUDIO:unlockSource(<in>)
<« mO+/MEDIA/XP/AUDIO:unlockSource=
Example

» CALL /MEDIA/XP/AUDIO:unlockSource(I101;1102;1401)
< mO /MEDIA/XP/AUDIO:unlockSource=

16.10.8. Lock a Destination

Command and Response
» CALL+/MEDIA/XP/AUDIO:lockDestination(<out>)
<« mO+/MEDIA/XP/AUDIO:lockDestination=
Example

» CALL /MEDIA/XP/AUDIO:lockDestination(0101;0302;0701)
< mO /MEDIA/XP/AUDIO:lockDestination=

16.10.9. Unlock a Destination

Command and Response
» CALL+/MEDIA/XP/AUDIO:unlockDestination(<out>)
<« mO+/MEDIA/XP/AUDIO:unlockDestination=
Example

» CALL /MEDIA/XP/AUDIO:unlockDestination(0101;0302;0701)
< mO /MEDIA/XP/AUDIO:unlockDestination=
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16.11. EDID Management

INFO: The detailed description of the parameters in the EDID management section (E, D, U, F) can be

found in the Advanced EDID Management section.

Parameters
Parameter Description
<source> Source EDID memory type and index: Factory / User / Dynamic.
<destination> The emulated EDID memory of the desired input port.

16.11.1. Query the Validity of a Dynamic EDID

Command and Response

» GET+/MEDIA/EDID/D/<D >.Validity

< pr+/MEDIA/EDID/D/<D >.Validity=<logical_value>
Parameters

The <logical_value> can be true or false.

M ODE

Example

» GET /MEDIA/EDID/D/D1.Validity
<« pr/MEDIA/EDID/D/D1.Validity=true

The ‘Validity’ property is true then a valid EDID is stored in D1 memory place.
16.11.2. Query the Preferred Resolution of an EDID

MATRIX

Command and Response

» GET+/MEDIA/EDID/UIFIDIE/<U >|<F >|<D >|<E >.PreferredResolution

< pr+/MEDIA/EDID/UIF|DIE/<U >|<F >|<D >|<E >.PreferredResolution=<preferred_resolution>
Example

» GET /MEDIA/EDID/U/U2.PreferredResolution
< pr /MEDIA/EDID/U/U2.PreferredResolution=4096x2160p60.00Hz

16.11.3. Emulating an EDID on an Input Port

Command and Response

» CALL+/MEDIA/EDID:switch(<source>:<destination>)
< mO+/MEDIA/EDID:switch=

Example

» CALL /MEDIA/EDID:switch(F49:E201;F137:E302)
< mO /MEDIA/EDID:switch
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16.11.4. Emulating an EDID on All Input Ports

Command and Response
» CALL+/MEDIA/EDID:switchAll(<source>)
< mO-+/MEDIA/EDID:switchAll=

Example

» CALL /MEDIA/EDID:switchAll(F147)
< mO /MEDIA/EDID:switchAll=

16.11.5. Copy an EDID to User Memory

Command and Response
» CALL+/MEDIA/EDID:copy(<D >|<E >|<F >|<U >:=<U >)
< mO-+/MEDIA/EDID:copy

Example

» CALL /MEDIA/EDID:copy(D801:U3)
<« mO /MEDIA/EDID:copy

The EDID of the last connected sink of D801 is copied to U3.
16.11.6. Deleting an EDID from User Memory

Command and Response
» CALL:/MEDIA/EDID:delete(<U >)
< mO+/MEDIA/EDID:delete=
Example

» CALL /MEDIA/EDID:delete(U1)
< mO /MEDIA/EDID:delete=

16.11.7. Resetting the Emulated EDIDs

Command and Response

» CALL+-/MEDIA/EDID:reset()
< mO+/MEDIA/EDID:reset=

Example

» CALL /MEDIA/EDID:reset()
< mO /MEDIA/EDID:reset=

Calling this method switches all emulated EDIDs to factory default one. See the table in the Factory EDID

List section.
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16.12. System Monitoring Commands

Parameters
Parameter Description Formula
<in> Input stream coming from the transmitter I<dev_ID><stream_nr>
<out> Output port of the receiver O<dev_ID><out_port_nr>

16.12.1. Query Connected Device Presence

Connected property indicates that cable or device is connected to the input or output port.

Command and Response

» GET</MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.Connected
< pr+/MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.Connected=<parameter>

L|I3J Parameters
0 Identifier Parameter description Value Explanation
>3 0 Not present.
Connected device or
<parameter> o 1 Present
cable indicator

% F Unknown
1% Example
F » GET /MEDIA/STREAMS/VIDEO/I101/PORT.Connected
; < pr /MEDIA/STREAMS/VIDEO/I101/PORT.Connected=1

16.12.2. Query Video Signal Presence on a Port

SignalPresent property indicates valid signal present on the port.

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.SignalPresent
< pr-/MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.SignalPresent=<parameter>

Parameters
Identifier Parameter description Value Explanation
_ 0 Not present.
<parameter> Slg_na[ present 1 Present
indicator
F Unknown
Example

» GET /MEDIA/STREAMS/VIDEO/O101/PORT.SignalPresent
< pr /MEDIA/STREAMS/VIDEO/O101/PORT.SignalPresent=1

16.12.3. Query Video Signal Presence in a Stream
SignalPresent property indicates valid signal present in the stream.

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.SignalPresent
< pr/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.SignalPresent=<parameter>

Parameters
Identifier Parameter description Value Explanation
) 0 Not present.
<parameter> Slgnal_ present 1 Present
indicator
F Unknown
Example

» GET /MEDIA/STREAMS/VIDEO/O101/STREAM.SignalPresent
<« pr/MEDIA/STREAMS/VIDEO/O101/STREAM.SignalPresent=1

16.12.4. Query Embedded Audio Presence
EmbeddedAudioPresent property indicates that embedded audio is present in the video stream.

Command and Response

» GET+</MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.EmbeddedAudioPresent
< pr+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.EmbeddedAudioPresent=<parameter>

Parameters
Identifier Parameter description Value Explanation
0 Not present.
Embedded audio
<parameter> o 1 Present
presence indicator

F Unknown

Example

» GET /MEDIA/STREAMS/VIDEO/1101/STREAM.EmbeddedAudioPresent
< pr /MEDIA/STREAMS/VIDEO/1101/STREAM.EmbeddedAudioPresent=1
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16.12.5. Query the Signal Type
SignalType property provides the type of the video signal.

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.SignalType
< pr</MEDIA/STREAMS/VIDEOQ/<in>|<out>/STREAM.SignalType=<signal_type>

Parameters
Identifier Parameter description Value Explanation
0 DVI
<signal_type> Signal type 1 HDMI

F Unknown

u Example

a » GET /MEDIA/STREAMS/VIDEO/O101/STREAM.SignalType

o < pr /MEDIA/STREAMS/VIDEO/0101/STREAM.SignalType=1

2 16.12.6. Query the Original Resolution of the Stream Source

The query returns with the resolution of the original incoming stream on the transmitter.

X

- Command and Response

In-: » GET-/MEDIA/STREAMS/VIDEO/<in>/PORT.Resolution

< < pr+/MEDIA/STREAMS/VIDEO/<in>/PORT.Resolution=<resolution>

2 Example

» GET /MEDIA/STREAMS/VIDEO/I101/PORT.Resolution
< pr /MEDIA/STREAMS/VIDEO/I101/PORT.Resolution=3840x2160p60

16.12.7. Query the Modified Resolution of the Stream Source

The query returns with the current resolution of the incoming stream on the transmitter which contains the
possible signal modification by the scaler or FRC.

Command and Response

» GET+-/MEDIA/STREAMS/VIDEO/<in>/STREAM.Resolution
< pr+/MEDIA/STREAMS/VIDEO/<in>/STREAM.Resolution=<resolution>

Example

» GET /MEDIA/STREAMS/VIDEO/I102/STREAM.Resolution
< pr/MEDIA/STREAMS/VIDEO/I1102/STREAM.Resolution=3840x2160p30

16.12.8. Query the Original Resolution of the Stream Destination
The query returns with the resolution of the original incoming stream on the receiver.

Command and Response

» GET:/MEDIA/STREAMS/VIDEO/<out>/STREAM.Resolution

< pr-/MEDIA/STREAMS/VIDEO/<out>/STREAM.Resolution=<resolution>
Example

» GET /MEDIA/STREAMS/VIDEO/O101/STREAM.Resolution
< pr/MEDIA/STREAMS/VIDEO/O101/STREAM.Resolution=3840x2160p60

16.12.9. Query the Modified Resolution of the Stream Destination

The query returns with the current resolution of the outgoing stream on the receiver which contains the
possible signal modification by the scaler or FRC.

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<out>/PORT.Resolution

< pr</MEDIA/STREAMS/VIDEO/<out>/PORT.Resolution=<resolution>
Example

» GET /MEDIA/STREAMS/VIDEO/0102/PORT.Resolution
4 pr /MEDIA/STREAMS/VIDEO/0102/PORT.Resolution=3840x2160p30

16.12.10. Query the Bandwidth of the Stream
Bandwidth property provides the required Ethernet bandwidth of the stream.

Command and Response

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.Bandwidth

< pr</MEDIA/STREAMS/VIDEOQ/<in>|<out>/STREAM.Bandwidth=<bandwidth>
Example

» GET /MEDIA/STREAMS/VIDEO/0102/STREAM.Bandwidth
4 pr/MEDIA/STREAMS/VIDEO/0102/STREAM.Bandwidth=13.15

The bandwidth is in Gigabit/sec.
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16.12.11. Query the Bandwidth Limitation Indicator

BandwidthLimitExceeded property indicates the signal bandwidth limit has been exceeded and the stream
is disabled.

Command and Response

» GET-/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.BandwidthLimitExceeded
< pr</MEDIA/STREAMS/VIDEOQ/<in>|<out>/STREAM.Bandwidth=<logical_value>

Parameters
Identifier Parameter description Value Explanation
true The bandwidth of the Ethernet connection
. Bandwidth limit has does NOT allow to send/receive the stream.
<logical_value> b . .
een exceeded or not. f The bandwidth of the Ethernet connection
alse .
allows to send/receive the stream.
L Example
a]
0 » GET /MEDIA/STREAMS/VIDEO/1102/STREAM.BandwidthLimitExceeded
s < pr /MEDIA/STREAMS/VIDEO/I102/STREAM.BandwidthLimitExceeded=false
16.13. Network Configuration
X ATTENTION! Calling the ApplySettings method after the network setting is always required. See the details
E of the method in the Apply Network Settings section.
F 16.13.1. Query the DHCP State
<
s Command and Response

» GET:/MANAGEMENT/NETWORK.DhcpEnabled
<« pw*/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
Parameters

The <logical_value> can be true or false.

Example

» GET /MANAGEMENT/NETWORK.DhcpEnabled
< pw /MANAGEMENT/NETWORK.DhcpEnabled=true
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16.13.2. Change the DHCP State

Command and Response
» SET-/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
<« pw+*/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
Parameters

The <logical_value> can be set to true or false.

Example

» SET /MANAGEMENT/NETWORK.DhcpEnabled=false
<« pw /MANAGEMENT/NETWORK.DhcpEnabled=false

16.13.3. Query the IP Address

Command and Response

» GET-/MANAGEMENT/NETWORK.IpAddress

< pr</MANAGEMENT/NETWORK.IpAddress=<|P_Address>
Example

» GET /MANAGEMENT/NETWORK.IpAddress
<« pr/MANAGEMENT/NETWORK.IpAddress=192.168.0.100

16.13.4. Change the IP Address (Static)

Command and Response
» SET-/MANAGEMENT/NETWORK.StaticlpAddress=<IP_address>
<« pw+*/MANAGEMENT/NETWORK.StaticlpAddress=<IP_address>
Example

» SET /MANAGEMENT/NETWORK.StaticlpAddress=192.168.0.85
<« pw /MANAGEMENT/NETWORK.StaticlpAddress=192.168.0.85

16.13.5. Query the Subnet Mask

Command and Response

» GET</MANAGEMENT/NETWORK.NetworkMask
< pr-/MANAGEMENT/NETWORK.NetworkMask=<netmask>

Example

» GET /MANAGEMENT/NETWORK.NetworkMask
<« pr /MANAGEMENT/NETWORK.NetworkMask=255.255.255.0
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16.13.6. Change the Subnet Mask (Static)

Command and Response
» SET-/MANAGEMENT/NETWORK.StaticNetworkMask=<netmask>
<« pw+/MANAGEMENT/NETWORK.StaticNetworkMask=<netmask>
Example

» SET /MANAGEMENT/NETWORK . StaticNetworkMask=255.255.255.0
4 pw /MANAGEMENT/NETWORK.StaticNetworkMask=255.255.255.0

16.13.7. Query the Gateway Address

Command and Response

» GET-/MANAGEMENT/NETWORK.GatewayAddress

< pr</MANAGEMENT/NETWORK.GatewayAddress=<gw_address>
Example

» GET /MANAGEMENT/NETWORK.GatewayAddress
<« pr/MANAGEMENT/NETWORK.GatewayAddress=192.168.0.1

16.13.8. Change the Gateway Address (Static)

M ODE

Command and Response

» SET:/MANAGEMENT/NETWORK.StaticGatewayAddress=<gw_address>
<« pw+/MANAGEMENT/NETWORK_StaticGatewayAddress=<gw_address>

MATRIX

Example

» SET /MANAGEMENT/NETWORK.StaticGatewayAddress=192.168.0.1
<« pw /MANAGEMENT/NETWORK.StaticGatewayAddress=192.168.0.1

16.13.9. Apply Network Settings

Command and Response
» CALL-/MANAGEMENT/NETWORK:ApplySettings()
<« mO+/MANAGEMENT/NETWORK:ApplySettings
Example

» CALL /MANAGEMENT/NETWORK:ApplySettings()
<« mO /MANAGEMENT/NETWORK:ApplySettings

All changed network settings are applied and the control network interface is going to be restarted.

16.14. Serial Port Configuration
INFO: The serial port numbering can be found in the UBEX-MMU-X200 section.

16.14.1. Enabling the Port

Command and Response
» SET/MANAGEMENT/CONTROL/SERIAL/<P >.Enabled=<logical_value>
<« pw+*/MANAGEMENT/CONTROL/SERIAL/<P >.Enabled=<logical_value>
Parameters

The <logical_value> can be true or false.

Example

» SET /MANAGEMENT/CONTROL/SERIAL/P1.Enabled=true
<« pw /MANAGEMENT/CONTROL/SERIAL/P1.Enabled=true

16.14.2. Baudrate Setting

Command and Response
» SET:/MANAGEMENT/CONTROL/SERIAL/<P >.Baudrate=<baudrate>
<« pw*/MANAGEMENT/CONTROL/SERIAL/<P > Baudrate=<baudrate>
Parameters

The <baudrate> of the selected port can be set to the following values: 0, 200, 300, 600, 1200, 1800, 2400,
4800, 9600, 19200, 38400, 57600, 115200

Example

» SET /MANAGEMENT/CONTROL/SERIAL/P2.Baudrate=9600
4 pw /MANAGEMENT/CONTROL/SERIAL/P2.Baudrate=9600

16.14.3. Databits Setting

Command and Response

» SET:/MANAGEMENT/CONTROL/SERIAL/<P >.DataBits=<databits>
<« pw+/MANAGEMENT/CONTROL/SERIAL/<P >.DataBits=<databits>

Parameters

The <databits> of the selected port can be set to the following values: 7, 8.

Example

» SET /MANAGEMENT/CONTROL/SERIAL/P1.DataBits=7
<« pw /MANAGEMENT/CONTROL/SERIAL/P1.DataBits=7
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16.14.4. Stopbits Setting

Command and Response
» SET:/MANAGEMENT/CONTROL/SERIAL/<P >.StopBits=<stopbits>
< pw*/MANAGEMENT/CONTROL/SERIAL/<P >.StopBits=<stopbits>
Parameters

The <stopbits> of the selected port can be set to the following values: 1, 2.

Example

» SET /MANAGEMENT/CONTROL/SERIAL/P1.StopBits=2
<« pw /MANAGEMENT/CONTROL/SERIAL/P1.StopBits=2

16.14.5. Parity Setting

Command and Response

» SET-/MANAGEMENT/CONTROL/SERIAL/<P >.Parity=<parity>
<« pw*/MANAGEMENT/CONTROL/SERIAL/<P > Parity=<parity>

M ODE

Parameters

The <stopbits> of the selected port can be set to the following values: None, Odd, Even, Mark, Space.

Example

» SET /MANAGEMENT/CONTROL/SERIAL/P1.Parity=Even
< pw /MANAGEMENT/CONTROL/SERIAL/P1.Parity=Even

X
14
=
q
>
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16.15. LW3 Protocol Commands - Quick Summary
System Commands - MMU

Set the Device Label

» SET-/MANAGEMENT/LABEL.DeviceLabel=<custom_name>
Query the Product Name

» GET+/.ProductName
Query the Firmware Version

» GET-/MANAGEMENT/UID/PACKAGE.Version
Software Resetting the Device

» CALL:/SYS:softReset()
Rebooting the Device

» CALL+/SYS:reset()
Restore the Factory Default Settings

» CALL+/SYS:factoryDefaults()

M ODE

System Commands - Endpoints

Set the Device Label

» SET+/SYS/ENDPOINTS/<UBEX_EP>.DeviceLabel=<custom_name>
Query the Product Name

» GET+/SYS/ENDPOINTS/<UBEX_EP>.ProductName
Query the Operation Mode

» GET+/SYS/ENDPOINTS/<UBEX_EP>.0OperationMode
Set the Operation Mode

» SET+/SYS/ENDPOINTS/<UBEX_EP>.0perationMode=<operation_mode>
Query the MAC Address of the Device

» GET+/SYS/ENDPOINTS/<UBEX_EP>.MacAddress

MATRIX

Endpoint Management Commands

Query the Number of Registered Endpoints

» GET+/SYS/ENDPOINTS.RegisteredEndpoints
Query the Number of Connected Endpoints

» GET+/SYS/ENDPOINTS.ConnectedEndpoints
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Query the Number of Registered Transmitters

» GET+/SYS/ENDPOINTS.RegisteredTxEndpoints
Query the Number of Connected Transmitters

» GET+/SYS/ENDPOINTS.ConnectedTxEndpoints
Query the Number of Registered Receivers

» GET+/SYS/ENDPOINTS.RegisteredRxEndpoints
Query the Number of Connected Receivers

» GET+/SYS/ENDPOINTS.ConnectedRxEndpoints
Unclaiming an Endpoint

» CALL:/SYS/ENDPOINTS:unclaimEndpoint(<UBEX_EP>)
Unclaiming All Endpoints

» CALL+/SYS/ENDPOINTS:unclaimAllEndpoint()
Query the Number of the Mapped Endpoints

» GET-/MEDIA/DEVICEMAP.MappedEndpointCount
Query the Endpoint ID of a Logical device ID

» GET-/MEDIA/DEVICEMAP.<dev_|D>
Assigning an Endpoint to a Logical device ID

» CALL+-/MEDIA/DEVICEMAP:assign(reg_nr:<UBEX_EP>)

Video Port Settings

Switching the Video Stream to One Destination

» CALL+/MEDIA/XP/VIDEOQ:switch(<in>:<out>)
Switching a Video Stream to All Destinations

» CALL+/MEDIA/XP/VIDEO:switchAll(<in>)
Query the Status of All Video Ports

» GET+/MEDIA/XP/VIDEQ/*.*
Lock a Video Stream

» CALL+/MEDIA/XP/VIDEO:lockSource(<in>)
Unlock a Video Stream

» CALL+/MEDIA/XP/VIDEO:unlockSource(<in>)
Lock a Destination

» CALL+/MEDIA/XP/VIDEO:lockDestination(<out>)
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Unlock a Destination
» CALL+/MEDIA/XP/VIDEO:unlockDestination(<out>)

Video Stream Settings - Transmitter Mode

Query the Name of the Stream

» GET+/MEDIA/STREAMS/VIDEO/<in>.SourceName
Setting the Name of the Stream

» SET+/MEDIA/STREAMS/VIDEO/<in>.SourceName=<name>
Query the Tags of the Stream

» GET+/MEDIA/STREAMS/VIDEO/<in>.Tags
Adding Tags to the Stream

» CALL+/MEDIA/STREAMS/VIDEO/<in>:addTags(<tag>)
Deleting Tags of the Stream

» CALL+/MEDIA/STREAMS/VIDEQ/<in>:removeTags(<tag>)
Deleting All Tags of the Stream

» CALL:/MEDIA/STREAMS/VIDEO/<in>:removeAllTags()
Query the Tags of the Device

» GET+/MEDIA/STREAMS/VIDEO/<in>.DeviceTags
Enable/Disable the Stream

» SET:/MEDIA/STREAMS/VIDEO/<in>/STREAM.Enabled=<logical_value>
Resolution Mode Setting

» SET+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ResolutionMode=<resolution_mode>
Resolution Setting

» SET</MEDIA/STREAMS/VIDEO/<in>/STREAM.ResolutionSetting=<resolution>
Scaler - Image Position Setting

» SET+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ImagePosition=<image_position>
Color Space Converter Setting

» SET+/MEDIA/STREAMS/VIDEO/<in>/STREAM.ColorSpaceSetting=<color_space>
Query the Timing Mode

» GET+/MEDIA/STREAMS/VIDEO/<in>/STREAM.TimingMode
HDCP Setting

» SET+/MEDIA/STREAMS/VIDEO/<in>/PORT.HdcpEnable=<logical_value>
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Video Stream Settings - Receiver Mode

Query the Name of the Destination

» GET:/MEDIA/STREAMS/VIDEO/<out>.DestinationName
Setting the Name of the Destination

» SET+/MEDIA/STREAMS/VIDEQO/<out>.DestinationName=<name>
Query the Tags of the Destination

» GET+/MEDIA/STREAMS/VIDEOQ/<out>.Tags
Adding Tags to the Destination

» CALL+/MEDIA/STREAMS/VIDEO/<out>:addTags(<tag>)
Deleting Tags of the Destination

» CALL+/MEDIA/STREAMS/VIDEO/<out>:removeTags(<tag>)
Deleting All Tags of the Destination

» CALL+/MEDIA/STREAMS/VIDEO/<out>:removeAllTags()
Query the Tags of the Device

» GET+/MEDIA/STREAMS/VIDEO/<out>.DeviceTags
Enable/Disable the Stream

» SET+/MEDIA/STREAMS/VIDEOQ/<out>/STREAM.Enabled=<logical_value>
Resolution Mode Setting

» SET-/MEDIA/STREAMS/VIDEO/<out>/PORT.ResolutionMode=<resolution_mode>
Resolution Setting

» SET-/MEDIA/STREAMS/VIDEO/<out>/PORT.ResolutionSetting=<resolution>
Scaler - Image Position Setting

» SET:/MEDIA/STREAMS/VIDEO/<out>/PORT.ImagePosition=<image_position>
Color Space Converter Setting

» SET+/MEDIA/STREAMS/VIDEO/<out>/PORT.ColorSpaceSetting=<color_space>
Query the Timing Mode

» GET+/MEDIA/STREAMS/VIDEOQ/<out>/PORT.TimingMode
Timing Mode Setting

» SET-/MEDIA/STREAMS/VIDEO/<out>/PORT.TimingModeSetting=<timing_mode>
No Sync Screen (Test Pattern) Mode

» SET-/MEDIA/STREAMS/VIDEO/<out>/PORT.NoSyncMode=<nosync_mode>
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No Sync Screen (Test Pattern) Color Setting

» SET+/MEDIA/STREAMS/VIDEO/<out>/PORT.NoSyncColor=<RGB_code>
HDCP Setting

» SET+/MEDIA/STREAMS/VIDEO/<out>/PORT.HdcpMode=<HDCP_mode>

Audio Port Settings

Query the Status of All Audio Ports
» GET-/MEDIA/XP/AUDIO/* *
Switching the Audio Stream to One Destination
» CALL:/MEDIA/XP/AUDIO:switch(<in>:<out>)
Switching an Audio Stream to All Destinations

» CALL-/MEDIA/XP/AUDIO:switchAll(<in>)
Enable/Disable the Audio Stream Source

» SET+/MEDIA/STREAMS/AUDIO/<in>/STREAM.Enabled=<logical_value>
Enable/Disable the Audio Stream Destination

» SET-/MEDIA/STREAMS/AUDIO/<out>/STREAM.Enabled=<logical_value>
Lock an Audio Stream

» CALL+/MEDIA/XP/AUDIO:lockSource(<in>)
Unlock an Audio Stream

» CALL+/MEDIA/XP/AUDIO:unlockSource(<in>)
Lock a Destination

» CALL+/MEDIA/XP/AUDIO:lockDestination(<out>)
Unlock a Destination

» CALL+/MEDIA/XP/AUDIO:unlockDestination(<out>)
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EDID Management

Query the Validity of a Dynamic EDID

» GET+/MEDIA/EDID/D/<D >.Validity
Query the Preferred Resolution of an EDID

» GET+/MEDIA/EDID/UIF|DIE/<U >|<F >|<D >|<E >.PreferredResolution
Emulating an EDID on an Input Port

» CALL+/MEDIA/EDID:switch(<source>:<destination>)

Emulating an EDID on All Input Ports

» CALL+/MEDIA/EDID:switchAll(<source>)
Copy an EDID to User Memory

» CALL:/MEDIA/EDID:copy(<D >|<E >|<F >|<U >:<U_>)
Deleting an EDID from User Memory

» CALL-/MEDIA/EDID:delete(<U >)
Resetting the Emulated EDIDs

» CALL+/MEDIA/EDID:reset()

System Monitoring Commands

Query Connected Device Presence

» GET+-/MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.Connected
Query Video Signal Presence on a Port

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/PORT.SignalPresent
Query Video Signal Presence in a Stream

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.SignalPresent
Query Embedded Audio Presence

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.EmbeddedAudioPresent
Query the Signal Type

» GET+/MEDIA/STREAMS/VIDEOQO/<in>|<out>/STREAM.SignalType
Query the Original Resolution of the Stream Source

» GET-/MEDIA/STREAMS/VIDEO/<in>/PORT.Resolution
Query the Modified Resolution of the Stream Source

» GET+-/MEDIA/STREAMS/VIDEO/<in>/STREAM.Resolution
Query the Original Resolution of the Stream Destination

» GET+-/MEDIA/STREAMS/VIDEO/<out>/STREAM.Resolution
Query the Modified Resolution of the Stream Destination

» GET-/MEDIA/STREAMS/VIDEO/<out>/PORT.Resolution
Query the Bandwidth of the Stream

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.Bandwidth
Query the Bandwidth Limitation Indicator

» GET+/MEDIA/STREAMS/VIDEO/<in>|<out>/STREAM.BandwidthLimitExceeded
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Network Configuration

Query the DHCP State

» GET-/MANAGEMENT/NETWORK.DhcpEnabled
Change the DHCP State

» SET-/MANAGEMENT/NETWORK.DhcpEnabled=<logical_value>
Query the IP Address

» GET-/MANAGEMENT/NETWORK.IpAddress
Change the IP Address (Static)

» SET-/MANAGEMENT/NETWORK.StaticlpAddress=<|P_address>
Query the Subnet Mask

» GET-/MANAGEMENT/NETWORK.NetworkMask
Change the Subnet Mask (Static)

» SET-/MANAGEMENT/NETWORK.StaticNetworkMask=<netmask>
Query the Gateway Address

» GET-/MANAGEMENT/NETWORK.GatewayAddress
Change the Gateway Address (Static)

» SET-/MANAGEMENT/NETWORK.StaticGatewayAddress=<gw_address>
Apply Network Settings

» CALL-/MANAGEMENT/NETWORK:ApplySettings()

Serial Port Configuration

Enabling the Port

» SET-/MANAGEMENT/CONTROL/SERIAL/<P _>.Enabled=<logical_value>
Baudrate Setting

» SET-/MANAGEMENT/CONTROL/SERIAL/<P_>.Baudrate=<baudrate>
Databits Setting

» SET-/MANAGEMENT/CONTROL/SERIAL/<P >.DataBits=<databits>
Stopbits Setting

» SET-/MANAGEMENT/CONTROL/SERIAL/<P >.StopBits=<stopbits>
Parity Setting

» SET-/MANAGEMENT/CONTROL/SERIAL/<P >.Parity=<parity>

UBEX series — User's Manual
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17. Firmware Upgrade - Matrix Mode

Firmware Upgrade - Matrix Mode

The Matrix Management Unit (MMU) can be upgraded by using
Lightware Device Updater v2 (LDU2) software via Ethernet. The firmware pack
with the necessary components (*.lfp2 file) for your specific product, and the
LDU2 application can be downloaded from the Support page of our website
www.lightware.com.

ABOUT THE FIRMWARE PACKAGE (LFP2 FILE)
SHORT INSTRUCTIONS

INSTALLATION OF LDU2

DETAILED INSTRUCTIONS

KEEPING THE CONFIGURATION SETTINGS

v v v v v
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ATTENTION! The following chapter describes only the firmware
upgrade procedure of the Matrix Management Unit. The firmware
upgrade of the endpoint devices in Matrix mode (through the MMU)
will be supported in the a future version of LDU2 software.

ATTENTION! While the firmware is being upgraded, the normal
operation mode is suspended as the MMU is switched to bootload
mode. Do not interrupt the firmware upgrade. If any problem occurs,
reboot the device and restart the process.

ATTENTION! The firmware upgrade process has an effect on the
configuration and the settings of the device. For more details,
please see the Keeping the Configuration Settings section before
the upgrade.

17.1. About the Firmware Package (LFP2 File)

The firmware files are packed in an LFP2 package. You need only this
file to do the upgrade on your device.

» The package contains all the necessary components, binary,
and other files;

= The package also contains each firmware with version number
and a list showing the compatible devices.

17.2. Short Instructions

Step 1. Get the firmware pack and the Lightware Device Updater v2
(LDU2) application.

Step 2. Install the LDU2 application.

Step 3. Establish connection between the computer and the device(s)
via Ethernet.

Step 4. Start LDU2 and follow the instructions shown on the screen.

17.3. Installation of LDU2

Installation Modes

LDU2 has two installation modes: Normal and Snapshot.

Normal install Snapshot install

Available for Windows and macOS Available for Windows

The installer can update only this instance Cannot be updated

Only one updateable instance can exist | More than one different version
for all users can be installed for each user

Comparison of install types

ATTENTION! Using the Normal install as the default value is highly
recommended.

Installation on Windows 0OS

Run the installer. If the User Account Control drops a pop-up message
click Yes. During the installation you will be prompted to select the
mode of the installation.

Installation on macOS

Mount the DMG file with double clicking on it and drag the LDUZ2 icon
over the Applications icon to copy the program into the Applications
folder. If you want to copy the LDU2 into another location just drag the
icon over the desired folder.

INFO After the installation the Windows and the macOS application
has the same look and functionality.

17.4. Detailed Instructions
17.4.1. Establish Connection

Make sure that the computer and the device are connected over
Ethernet and the connection is established between them.

17.4.2. Start the LDU2 Application and Follow the Steps
The Steps of the Upgrade in Quick Summary:

Step 1. Select the firmware package file.

Step 2. Select the unit for upgrading.

Step 3. Check the upgrade parameters.

Step 4. Start the update and wait until it is finished.

Step 5. Wait until the unit reboots with the new firmware.
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Discovering the Devices Device List
After launching LDU2 the device discovery process starts finding the Lightware devices on the network. When the discovery has completed, the devices available on the network are listed in the application.
SELECT FIRMWARE PACKAGE
UBEX-MMU-X200 IP: 192.168.3.240 [+ PACKAGE: v0.0.255b255  HW: V10_AAAX
UBEX-MMU-X200 S/N: 86122857 FW: v0.0.255b255
MX2-8X8-HDMI20-AUDIO IP: 192.168.3.47 PACKAGE:
MX2-8X3-HDMI20-AUDIO S/N: 6A083966 FW: v1.1.6b1
UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.51 (£ PACKAGE: v1.0.1b4
UBEX-PRO20-HDMI-F100 S/N: 00005461 FW: v1.0.1b3
UBEX-MMU-X200 IP:192.168.3.245 (¢ PACKAGE: v1.0.0b3
UBEX-MMU-X200 S/N: 86122858 FW: v1.0.1b4
UBEX-MMU-X200 IP: 192.168.0.101 (' PACKAGE: v1.0.0b2
Discovering devices

UBEX-MMU-X200 S/N: 00001234 FW: v1.0.1b3

|_|] MX2-8X8-HDMI20-AUDIO IP: 192.168.3.29 PACKAGE: HW: V11_BBYO

D MX2-8X8-HDMI20-AUDIO S/N: 81112561 FW: v1.2.2b10

D UBEX-PR0O20-HDMI-F100 @ IP: 192.168.0.52 (¢ PACKAGE: v1.0.1b4
UBEX-PRO20-HDMI-F100 S/N: 00005462 FW: v1.0.163

z UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.164 (¢ PACKAGE: v1.1.0b0
MajorP Cisco test RX S/N: 81112625 FW: v1.1.0b0

>< UBEX-PR0O20-HDMI-F100 @ IP: 192.168.3.180 (' PACKAGE: v1.1.0b5

- AB:D2:36:00:51:63 S/N: 00005163 FW: v1.1.0b5

m UBEX-PR0O20-HDMI-F100 @ IP:192.168.3.167 (£ PACKAGE: v1.1.0b4

l— S/N: 00005166 FW: v1.1.004

2 success’0 failed:0 updating:0

Device discovery is in progress in LDU2
Legend of the Icons

Icon Name Description

To modify IP address settings quickly it is not necessary to
(¢ IP address editor enter the device's settings/network menu, you can set them
by clicking the pencil icon beside the IP address.

Device is unreachable. Change the IP address using the

Further information available front panel LCD menu or the IP address editor of the LDU2.

Service . L .
% MD,;E Service mode The device is in bootload (service) mode.
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Upgrade Steps
Step 1. Select the firmware package.

Click on the Select Firmware Package button and navigate to the location where the LFP2 file of the MMU is
saved. When you click on the name of package, the preview of the release notes are displayed on the right
side.

Path: [D:\FWAUBEX\ubex-mmu_v1.0.2b1.1fp2

REFRESH Firmware package release note preview:

Release notes for UBEX MMU
v1.0.2b1

Release date: 2018-09-25
Bugfix:
® LCD re-in
v1.0.1b5
Release date: 2018-09-25
New feature:

reset the Ubex MMU to factory defaults.
oftware.

s y, if bandwidth limit
room Catalogs

» Bm LomDoc -d En mware update is not supported, the Endpoints )’be updated
L "I X , ended to use LW3 protocol to control the MMU.
i i a c stions are not available.

> @@ Private Only one MMU d
» @ Programs Control USB is not supported, it is recommended to control the MMU through the Control Ethernet

Interfars
@ CANCEL

Firmware file browser and the release notes window

After the package file is loaded, the list is filtered to show compatible devices only. The current firmware
version of the device is highlighted in orange if it is different from the version of the package loaded.

Package version: 3EX\ub fp2 SELECT FIRMWARE PACKAGE

UBEX-MMU-X200 IP: 192.168.0.81 (£ PACKAGE: v1.0.1b5
UBEX-MMU-X200 S/N: 00005736 FW: v1.0.2b3

REFRESH | SELECTALL | SELECT NONE

d1

Filtered device list based on the selected firmware package
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Step 2. Select the unit first for upgrading.

Pick the remote device for upgrading. The selected line will be highlighted in green.

Package version:

REFRESH | SELECT ALL | SELECT NONE

SELECT FIRMWARE PACKAGE

START UPDATE

The remote unit is selected for upgrading

Step 3. Check the upgrade parameters.

ATTENTION! The default settings in the Parameters
window should be fine for most cases. Please do not
modify them if it is not necessary.

Click on the Parameters button to configure the firmware
upgrade.

Backup Folder

Set the path of the device configuration backup file
which is created automatically. The default path is
USER_HOME/.Idu2/backup.

Restore Device Configuration

When it is enabled, the configuration settings of the
MMU will be restored after the upgrade. Enabled by
default.

Factory Default

UBEX-MMU Update Parameters

Backup folder: Choose folder
Configuration backup file will be created in the given
folder C:/Usersitam:

Restore device configuration:
estore device configuration from the backup file
d
beginning of the upgrade process.

Factory default:
Reset device to factory s when upgrade is done.

Advanced settl

No cont backup file:
If checked, no configuration backup file will be created.

If it is checked, all user settings and parameters will be cleared and the factory default settings will be
applied to the device when the upgrade is done. See the whole list of factory default settings of the MMU in

the UBEX-MMU-X200 section.

Once the parameters are set, click on the Apply button to save the settings.
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Step 4. Start the update and wait until it is finished.

Click on the Start Update button to start the procedure. The status is shown in percent in the right side of the
device line and the status of the all procedures in the lower light green progress bar.

Package version:

remaining: 07:31

Firmware upgrade is in progress

INFO: The device might reboot several times during the firmware upgrade procedure.

INFO: The percent counter can be changed to "Waiting for device" description in few times during the
upgrade. In this case the MMU performs internal procedures and it is the part of the normal operation.

Step 5. Wait until the unit reboots with the new firmware.

Once the firmware upgrade procedure is completed, the unit reboot with the new firmware.

Package version: D:\F mmu_v1.0.2b1.1jp2 SELECT FIRMWARE PACKAGE | PARAMETERS

START UPDATE
updating:0

Firmware upgrade procedure is done

UBEX series — User's Manual

17.5. Keeping the Configuration Settings

By default, device configuration settings are restored when firmware upgrade is finished. If factory reset has
been chosen in the parameters window, all device settings will be erased. In the case of factory reset you
can save the settings of the device in the Lightware Device Controller software and restore it later. See the
details in the System Tab section.

The following flow chart demonstrates how this function works in the background.

0 Start of the Upgrade
The device downloads

@ Backup

The current configuration of the device is being saved into a configuration backup file on
your computer. You can find a detailed list about the saved settings in the UBEX-MMU-X200
section.

9 Upgrade
The CPU firmware is changed to the newer ones in the package.

0 Factory reset
Before the upgrade all configuration settings are restored to the factory default values.

@© conversion / Restore

Before the restore procedure the firmware package checks the backup data and if it is needed,
a conversion is applied to avoid incompatibility problems between the firmware versions.
After the conversion all configuration settings are restored to the device.

When the factory default option is enabled in the Parameters window, the conversion / restore procedure
will not be performed!

@ End

Once the firmware upgrade procedure is finished, the device reboots and is ready to use.

The details about the procedure: when firmware upgrade starts, the first step is making a backup of the
settings of the device. The firmware package checks the backup data and if it is needed, a conversion is
applied to avoid incompatibility problems between the firmware versions. If you want to keep configuration
settings, enable the Restore device configuration option in the Parameters menu, else you can set the Factory
default option enabled.
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Troubleshooting - Matrix Mode
Usually, if the system seems not to transport the signal as expected, the best

strategy for troubleshooting is to check signal integrity through the whole
signal chain starting from source side and moving forward to receiver end.

Link to connections/cabling section.
Link to device operation section.
Link to LDC software section.

Link to LW3 protocol commands section.

The following sections are available in the chapter:

» USE CASES
» How To SPEED UP THE TROUBLESHOOTING PROCESS

UBEX series — User's Manual

18.1. Use Cases

At first, check front panel LEDs and take the necessary steps according to their states. For more information
about status, LEDs refer to the Front and Rear View - UBEX-PRO20-HDMI-F100 section for the endpoint
devices and to the Front and Rear View - UBEX-MMU-X200 section for the MMU.

Symptom Root cause Action | Refer to
Video signal
No picture on the | Device or devices are not | Check the endpoints, the MMU, the
video output powered properly network switch, and the other devices if 23
they are properly powered; try to unplug ’
and reconnect them.
Cable connection Cables must fit very well, check all the 213
problem connectors (HDMI and optical/DAC
cables). 10.2
Optical cable became Use special fiber optical cable cleaning
contaminated equipment to clean it carefully.
Incorrect settings are Check the configuration settings of the
applied in the network network switch. See more typical switch | [Fd| 10.5
switch related issues on the next page.
Singlemode-multimode | Check the installed SFP / SFP+ modules
SFP / SFP+ module pairs | and install multimode or singlemode 10.2
modules by pairs only.
Incompatible SFP+ Check the compatibility of the installed
modules are in the SFP+ modules: singlemode / multimode
endpoint and the pairs, parameters of the modules 10.2
network switch
Not the proper video Check the crosspoint state which video 15.3
stream is the active one | stream switched to the current output. ™M 1673
Video stream is disabled | Enable the stream (TX). 15.5.1
Nk 16.8.8
Output port is disabled | Enable the port (RX). 15.7.1
16.9.7
Display is not able to Check the emulated EDID; select another 15.10.1
receive the video format | (e.g. emulate the EDID of the display on
the input port). 16.11
Display is not able to Scale the stream on HDMI in 1 port of the 15.5.1
display the video format | transmitter to the resolution and refresh
rate of the sink device. akj 16.8.9
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Symptom Root cause Action | Refer to Symptom Root cause Action Refer to
Video signal Network
No picture on the | Display is not able to Scale the stream on the HDMI out 1 port No LAN IP address conflict Check the IP address of the other
15.7.2
video output display the video format | of the receiver to the resolution and connection can be devices, too.
refresh rate of the sink device. ay 16.9.9 established
HDCP is disabled (TX) Enable HDCP on the TX input ports. 15.5.2 Network switch related issues *
K 16.8.14 No picture on the | Link aggregation is not | Create Link Aggregation Groups (LAG's)/
- . . | &
HDCP is disabled (RX) Enable HDCP on the RX output ports. 1572 video output set in the switch. :Er;[gfirgzzzgels etc. for each port pair| 2% 10.5.1
16.9.17 The picture is VLAN tagging is not set. | Set the 286 VLAN ID and add all LAGs to 2 1052
Not the desired Video output is set to Check No sync screen settings in the 15972 always dropped this VLAN. = e
picture qlsplayed test pattern .(no sync HDMI output properties (RX). Bandwidth All streams are Enable IGMPv2 snooping.
on the video screen) statically (RX) ™M 69015 problem on the transmitted to all
" output network with outputs because B 10.5.3
a Video stream is Check the crosspoint state. 15.3 a single 4K60 IGMPV2 snooping in not
0 switched to another stream enabled.
s output 16.7.3 All streams are One of the 10G link Check the LLDP and the status of the
Colors of the video | Incorrect color space Check the color space settings on the TX 15.5.1 transmitted except | cables is connected to LAGs. b 10.5.4
is incorrect setting is active (TX) side. 16.8.12 the 4K60 one another LAG.
X - — Only one SFP+ module Install two 10GbE SFP+ modules / DAC
= Incqrrec?t colgr space C.heckthe color space settings on the RX 15.7.2 / DAC cable is installed | cables between the endpoint and the
o setting is active (RX) side. N 16.9.12 in the endpoint device network switch 102
- 9. i
s instead of two.
< Audio signal . . — .
> No audio is Source audio volume is | Check the audio settings of the source. :Bhlacki s,ttr:pes n IGnM;vi snooping in not | Enable IGMPv2 snooping. i) 10.5.3
present on output | low or muted € picture © a' cd. - - _
HDMI output DVI EDID is emulated Check the EDID and select and HDMI 15.10.1 Opt'tca' ?ati'e dbecame Use Spec'fi ﬁbler O‘?tt'ca' ‘;aﬁ'e cleaning
signal contains no EDID to emulate (the setting is available contaminated. equipment fo clean It caretutly.
audio in the transmitter side). 16.11 Cable connection Cables must ﬁt' very well, chegk all the 2.3
Not the desired Audio stream is Check the audio crosspoint settings. 15.3 problem. connectors (video and optical/DAC 102
. . cables). :
audio can be heard | switched to another
on the output output 16.10.1 Miscellaneous
Network I cannot find my All AV boxes and Use the "Identify Me" feature. 15.5.3
No LAN Incorrect IP address is Use dynamic IP address by enabling | B4 12.2.1 teI:\dpomt device in | gadgets look the same. 1573
connection can be | set (fix IP) DHCP option. 15.11.2 € server room -
established o
Q] 16.13.2 * For more details about the configuration steps of the network switch with real-life examples please visit
Restore the factory default settings (with 12.3 our website and download the application notes for UBEX:
fix IP). 15.11.3 https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_
M 646 Network_Setup_Guide_for_UBEX.pdf



https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
https://lightware.com/pub/media/lightware/filedownloader/file/Support-Guide/Installation_and_Network_Setup_Guide_for_UBEX.pdf
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18.2. How to Speed Up the Troubleshooting Process

Lightware’s technical support team
is always working hard to provide the
fastest support possible. Our team’s
response time is one of the best in the
industry and in the toughest of cases we
can directly consult with the hardware
or software engineer who designed the
product to get the information from the
most reliable source.

However, the troubleshooting process
can be even faster... with your help.

There are certain pieces of information that push us in the right direction to finding the root cause of the
problem. If we receive most of this information in the first e-mail or it is gathered at the time when you call

] us, then there is a pretty high chance that we will be able to respond with the final solution right away.

0 This information is the following:

O = Schematic (a pdf version is preferred, but a hand drawing is sufficient).

2 = Serial number(s) of the device(s) (it is either printed somewhere on the box or you can query it in the
Device Controller software or on the built-in website).

X = Firmware versions of the devices (please note that there may be multiple CPUs or controllers in the

E device and we need to know all of their firmware versions, a screenshot is the best option).

" = Cable lengths and types (in our experience, it's usually the cable).

g = Patch panels, gender changers or anything else in the signal path that can affect the transmission.

> = Signal type (resolution, refresh rate, color space, deep color).

= Emulated EDID(s) (please save them as file and send them to us).

= Actions to take in order to re-create the problem (if we cannot reproduce the problem, it is hard for us
to find the cause).

= Photo or video about the problem (‘image noise’ can mean many different things, it's better if we see
it t00).

= Error logs from the Device Controller software.

= In the case of Event Manager issue the event file and/or backup file from the Device Controller
software.

The more of the above information you can give us the better. Please send these information to the Lightware
Support Team (support@lightware.com) to speed up the troubleshooting process.
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19.1. EDID Management Problem:  “I have changed to a different EDID on an input port of
the Lightware device to have a different resolution but

19.1.1. Understanding the EDID nothing happens.”

Technologies

The following sections contain descriptions and useful technical information
how the devices work in the background. The content is based on experiences
and cases we met in practice. These sections help to understand features and

The Extended Display Identification Data (EDID) is the passport of
display devices (monitors, TV sets, projectors). It contains information
about the capabilities of the display, such as supported resolutions,
refresh rates (these are called Detailed Timings), the type and
manufacturer of the display device, etc.

After connecting a source to a display (DVI, HDMI, DP), the source
reads out the EDID to determine the resolution and refresh rate of the
image to be transmitted.

Wh(; are | am a monitor. Now | know what
you? Here is my EDID- | can send.

Solution:

Some graphics cards and video sources read out the

EDID only after power-up and later they do not sense that
EDID has been changed. You need to restart your source
to make it read out the EDID again.

19.1.2. Advanced EDID Management

Each DVI sink (e.g. monitors, projectors, plasma displays, etc...) must
support the EDID data structure. Source BIOS and operating systems
are likely to query the sink using DDC2B protocol to determine what
pixel formats and interface are supported. DVI standard uses EDID
data structure to identify the monitor type and capabilities. Most DVI
sources (VGA cards, set top boxes, etc.) will output DVI signal after

technical standards like the followings: OO O O accepting the connected sink’s EDID information. In the case of EDID
o o < readout failure or missing EDID, the source will not output DVI video
» EDID MANAGEMENT . ° signal.
> HDCP MANAGEMENT Lightware devices provide the Advanced EDID Management function
» PIXEL ACCURATE RECLOCKING > " 7 that helps system integration. The built-in EDID Router can store and
» AV OVERIP emulate factory pre-programmed- and User programmable EDIDs. The

EDID Communication

Most DVI computer displays have 128-byte long EDID structure.
However, Digital Televisions and HDMI capable displays may have
another 128 bytes, which is called E-EDID and defined by CEA
(Consumer Electronics Association). This extension contains
information about additional Detailed Timings, audio capabilities,
speaker allocation and HDMI capabilities. It is important to know that
all HDMI capable devices must have CEA extension, but not all devices
with CEA extension are HDMI capable.

Common Problems Related to EDID

Problem:  “My system consists of the following: a computer, a
Lightware device, a WUXGA (1920x1200) LCD monitor,
and an SXGA (1280x1024) projector. | would like to see
the same image on the monitor and the projector. What
EDID should I choose on the Lightware device?”

Solution: If you want to see the image on both displays, you need
to select the resolution of the smaller display (in this
case SXGA), otherwise the smaller display may not show
the higher resolution image.

EDID of the attached monitors or projectors for each output are stored
in a non-volatile memory. This way the EDID of a monitor is available
when the monitor is unplugged or switched off.

Any EDID can be emulated on any input. An emulated EDID can be
copied from the EDID router's memory (static EDID emulation), or
from the last attached monitor's memory (dynamic EDID emulation).
For example, the Lightware device can be set up to emulate a sink
device, which is connected to one of the outputs. In this case, the EDID
automatically changes, if the monitor is replaced with another display
device (as long as it has a valid EDID).

EDID is independently programmable for all inputs without affecting
each other. All inputs have their own EDID circuit.

INFO: The user is not required to disconnect the video cable to
change an EDID as opposed to other manufacturer's products.
EDID can be changed even if a source is connected to the input and
powered ON.

INFO: When EDID has been changed, the router toggles the
HOTPLUG signal for 2 seconds. Some sources do not sense this
signal. In such cases, the source device must be restarted or
powered OFF and ON again.
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Not HDCP-compliant Sink 1. 19.2.3. HDCP v2.2

19.2. HDCP Management

Lightware Visual Engineering is a legal HDCP adopter. Several
functions have been developed which helps to solve HDCP related
problems. Complex AV systems often have both HDCP and non-HDCP
components. The matrix allows transmitting HDCP encrypted and
unencrypted signals. The devices will be still HDCP compliant as they
will never output an encrypted signal to a non-HDCP compliant display
device. If an encrypted signal is switched to a non-compliant output, a
red screen alert or muted screen will appear.

19.2.1. Protected and Unprotected Content

Many video sources send HDCP protected signal if they detect that
the sink is HDCP capable — even if the content is not copyrighted. This
can cause trouble if an HDCP capable device is connected between
the source and the display. In this case, the content cannot be viewed
on non-HDCP capable displays and interfaces like event controllers.
Rental and staging technicians often complain about certain laptops,
which are always sending HDCP encrypted signals if the receiver
device (display, matrix router, etc.) reports HDCP compliancy. However,
HDCP encryption is not required all the time e.g. computer desktop
image, certain laptops still do that.

To avoid unnecessary HDCP encryption, Lightware introduced the
HDCP enabling/disabling function: the HDCP capability can be
disabled in the Lightware device. If HDCP is disabled, the connected
source will detect that the sink is not HDCP capable, and turn off
authentication.

19.2.2. Disable Unnecessary Encryption

HDCP Compliant Sink

Encrypted Encrypted
signal signal
B
} ~ HDMI cable , HDMI cable
Protected UBEX endpoints HDCP-compliant
content sink

Allthe devices are HDCP-compliant, no manual setting is required, both
protected and unprotected contents are transmitted and displayed on
the sink.

Non-encrypted Non-encrypted
signal — signal
=&
N HDMI cable i HDMI cable
Unprotected UBEX endpoints Non-HDCP
content compliant sink

Non-HDCP compliant sink is connected to the endpoints. Some
sources (e.g. computers) always send HDCP encrypted signals if the
receiver device reports HDCP compliancy, however, HDCP encryption
is not required all the time (e.g. computer desktop image). If HDCP is
enabled in the endpoint, the image will not be displayed on the sink.

Setting the HDCP parameter to Auto on the output port and disable
HDCP on the input port, the transmitted signal will not be encrypted
if the content is not protected. Thus, non-HDCP compliant sinks will
display non-encrypted signal.

Not HDCP-compliant Sink 2.

Encrypted
signal P—
" *~ HDMI cable HDMI cable
Protected UBEX endpoints Non-HDCP
content compliant sink

The layout is the same as in the previous case: non-HDCP compliant
display device is connected to the endpoints but the source would
send protected content with encryption. If HDCP is enabled on the
input port of the endpoint, the source will send encrypted signal. The
sink is not HDCP compliant, thus, it will not display the video signal
(but blank/red/muted/etc. screen). If HDCP is disabled on the input
port of the transmitter, the source will not send the signal. The solution
is to replace the display device to an HDCP-capable one.

HDCP v2.2 is the latest evolution of copy protection. It is designed
to create a secure connection between a source and a display. The
2.x version of HDCP is not a continuation of HDCPv1, and is rather
a completely different link protection. One of the main differences is
the number of the allowed devices within a closed A/V system: HDCP
v2.2 allows 32 devices (HDCP v1.4 allows 128 devices). Further limit
is that up to four level is allowed which means the protected signal
can be transmitted over at most four repeater/matrix/switcher device.
HDCP content protection is activated only if an active video stream
is transmitted from the source to the display. The encryption is not
activated without a video signal.

HDCP v2.2 standard allows to apply a previous version of HDCP (e.g.
HDCP v1.4) between the source and the display if the source device
allows it. According to the standard if the image content is protected
with HDCPR, the highest supported content protection level has to be
applied. However, if the highest level of protection is not justified by
the source content the level may be decreased to avoid compatibility
problems; this case is determined by the source.

HDCP v2.2 Source and HDCP v1.4 Sink

In this case the signal of an HDCP v2.2 compliant source is switched
to an HDCP v1.4 compliant sink device. The signal is encrypted with
HDCP v2.2 on the input and encrypted with HDCP v1.4 on the output
of the Lightware device. A lower level of encryption may be applied
only if the source device/content allows it - according to the HDCP
standard. In this case the HDCP setting on the input port has to be set
to HDCP 1.4 and depends on input on the output port.

HDCP 2.2 - HDCP 1.4
Stream .
HDCP 2.2 type 0 UBEX endpoints HDCP 1.4

compliant source compliant sink

The content is Stream type 0

HDCP 2.2 HDCP 2.2
> —_—
Stream .
HDCP 2.2 type 1 UBEX endpoints HDCP 1.4

compliant source compliant sink

The content is Stream type 1 (High-value content)
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HDCP v1.4 Source and HDCP v2.2 Sink

The below example is the reversal of the previous case. An HDCP v1.4
compliant source sends a signal with HDCP v1.4 encryption. The
signal is switched to an HDCP v2.2 compliant sink device. In this case
the outgoing signal has to be encrypted with the highest supported
encryption level towards the sink, as the Lightware device and the sink
are both HDCP v2.2 compliant. The HDCP v2.2 standard does not
allow keeping the original HDCP v1.4 encryption level on the output.

HDCP 1.4 HDCP 2.2

wPa =i
HDCP 1.4 UBEX endpoints HDCP 2.2
compliant source compliant sink

What Kind of Signal Will be on the Output of the Lightware Device?

See below table that summarizes the possible cases:

HDCP v1.4 HDCP v2.2.
Incoming Signal Compatible Sink Compatible Sink
on the Output on the Output

HDCP v1.4 HDCP v1.4 HDCP v2.2

HDCP v2.2. HDCP v1.4 HDCP v2.2
(convertible)

HDCP V2.'2 (r],Ot Black screen HDCP v2.2
convertible)

* Stream type 0: the video stream allows to convert the signal to apply
a lower level of encryption.

** Stream type 1 (High-value content): the video stream does not allow
to convert the signal.
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19.3. Pixel Accurate Reclocking

Signal reclocking is an essential important procedure in digital signal
transmission. After passing the reclocking circuit, the signal becomes
stable, jitter-free, and can be transmitted over more equipment like
processors, or event controllers. Without reclocking, sparkles, noise,
and jaggies appear on the image.

Lightware’'s sophisticated Pixel Accurate Reclocking technology
fixes more problems than general TMDS reclocking. It removes not
only intra-pair skew but inter-pair skew as well. The Pixel Accurate
Reclocking circuit eliminates the following errors:

Intra-pair skew

Skew between the + and - wires within a differential wire pair (e.g.
Data2- and Data2+). It's caused by different wire lengths or slightly
different wire construction (impedance mismatch) in DVI cable. It

results in jitter.
%N 1
TN
- |

I
b=l
(|

Intra-pair skew

Inter-pair skew

Skew between two differential wire pairs in a cable. It is caused by
different wire pair lengths or different number of twists in the DVI
cable. Too much inter-pair skew results color shift in the picture or
sync loss.

Inter-pair skew

Jitter

Signal instability in the time domain. The time difference between two
signal transitions should be a fixed value, but noise and other effects
cause variations.

//\_,_,X

T

I

1
Jitter

Noise

Electromagnetic interference between other electronic devices such
as mobile phones, motors, etc. and the DVI cable are coupled onto the
signal. Too much noise results in increased jitter.

P SE S
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19.4. AV Over IP Example for the Link Aggregation Protocol
19.4.1. Basics
Beside the traditional AV matrix switchers and extenders the AV over IP or networked AV system is the E 13.76 Gbps
biggest leading technology in the AV industry. The spreading of the technology speeds up the general Homy —
increasing of the using of the IT-related devices and equipment all around the world - from the offices to the 4K PC e
homes. WD = S
o . -, L . . S UBEX transmitter =
The main difference compared with the traditional AV technologies is the method of the signal transmission: O 923 Gop
the networked AV transmitter/encoder devices convert the video signal to TCP/IP packets and transfer them Blu-ray player
to the receivers/decoders. The interface of the transmission can be CATx or fiber optical cable depending on
the signal bandwidth and the distance between the source and sink devices. Example for the working of the LACP

19.4.2. What is TCP/IP?

DEFINITION: TCP/IP, or the Transmission Control Protocol/Internet Protocol, is a suite of communication
protocols used to interconnect network devices on the Internet or in a private network.

TCP/IP specifies how data is exchanged over the network by providing end-to-end communications that
identify how it should be broken into packets, addressed, transmitted, routed and received at the destination.
TCP/IP requires little central management, and it is designed to make networks reliable, with the ability to
recover automatically from the failure of any device on the network. *

The two main protocols in the Internet protocol suite serve specific functions. TCP defines how applications
can create channels of communication across a network. It also manages how a message is assembled
into smaller packets before they are then transmitted over the Internet and reassembled in the right order at
the destination address. *

IP defines how to address and route each packet to make sure it reaches the right destination. Each gateway
computer on the network checks this IP address to determine where to forward the message. *

* Source: https://searchnetworking.techtarget.com/definition/TCP-IP
19.4.3. Link Aggregation Protocol

The UBEX endpoints use Link Aggregation Control Protocol (LACP) to share equally the signal bandwidth of
the streams between the two the SFP+ ports.

DEFINITION: The Link Aggregation Group (LAG) applies to various methods of combining (aggregating)
multiple network connections in parallel in order to increase throughput beyond what a single connection
could sustain.

The measurement of the bandwidth is happened with two different method on the two interfaces:

= HDMI pipes: the peak bandwidth is measured which is the summary of the video burst (horizontal (H)
blanking and vertical (V) blanking).
= SFP+ links: the average bandwidth is measured.


https://searchnetworking.techtarget.com/definition/TCP-IP
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Appendix

Tables, drawings, guides, technical details, and the Quick Link Collection as

follows:

v Vv VvV VvV VvV VvV VvV VvV VvV VvV VvV Vv v

SPECIFICATION

INPUT/OUTPUT PORT NUMBERING

FACTORY DEFAULT SETTINGS

CONTENT OF BACKUP FILE

RESOLUTIONS OF THE SCALER / FRC
FACTORY EDID LIST

MECHANICAL DRAWINGS

HIDDEN USB CONNECTOR FOR DEBUG PURPOSE
REQUIRED BANDWIDTH OF THE RESOLUTIONS
QuickK LINK COLLECTION

CABLE WIRING GUIDE

KNOWN ISSUES

FURTHER INFORMATION

20.1. Specification
20.1.1. UBEX-PR0O20-HDMI-F100

General
COMPHANCE ...ttt CE
EMC compliance (emission).........c.cccceervrierennnnen. IEC/EN 55032:2015
EMC compliance (immunity)........c..ccccoeeviirerennnnee. IEC/EN 55035:2017
ROHS complianCe .........ccooovveevieiieiieiececeeeeeee e EN 50581:2012
WaAITANTY .. 3 years
COOlING. .. 2x built-in fans
Operating temperature ...........c.cccceeeeennee. 0to +50°C (+32 to +122°F)
Operating humidity ........ccoooeevieeieniennn 10% to 90%, non-condensing
Power
POWEr SOUrCe ... IEC 100-230 V AC, 50/60 Hz

Power Consumption

Resolution TX mode RX mode
4K60 211 W 21,4W
4K30 20,3 W 202 W
4K30 + 4K30 229 W 209 W
4K60 + 1080p60 242 W 21,4 W
4K60 + 4K30 221 W 211 W
Enclosure
Rack mountable.............ccocoooeieiiiii Yes, with 1U high rack shelf
Material........ooeeeeee e 1 mm steel
Dimensions in MM ... 221W x 230D x 42.5H
Dimensions in iNCh ........ccocoveciiniiic e 8.7Wx9Dx1.6 H
WEIGNT. ... 2077 g (4,57 Ibs)
Video Ports
Number of ports.........ccoceevevrieriennne. 2x HDMI inputs, 2x HDMI outputs
Port connector type........ccceevveuenenn. 19-pole HDMI Type A receptacle

Standard ........ooooeiiii e DVI 1.0, HDMI 2.0

Max. video resolutions ..........ccccceecevveeenennen. 3840x2160@60 Hz, 30 bit
....................................................................... 4096x2160@60 Hz, 30 bit
AUudio fOrmMats ....c.cooeveieiice e 8 channel PCM
..................................... Dolby Digital, Dolby Digital Plus, Dolby TrueHD
............................................. DTS, DTS-HD Master Audio 7.1, WMA Pro
SFP+ Port Slots
NUMDBEr Of POItS...c.eiiiiceeeee e 2
Supported datarate..........ccccoeeeeieeiieciiccceeee e up to 10 Gbps
Accepted interfaces........c.cccceovuenee. SFP+ optical transceiver modules
............................................................................................... DAC cables

Ethernet Ports

NUMDBEr Of POItS...ceeiieiceeee e 2
CONNECTOT TYPE...oeieeiieeiiieeiee ettt Locking RJ45
Ethernet datarate ................. 1000Base-T, full duplex with autodetect
Power over Ethernet (POE) ...........cccoovevieveieeviciiecveee, Not supported

20.1.2. UBEX-MMU-X200

General
COMPLIANCE ...t CE
EMC compliance (emission)..........cccceevevevenrenennee. IEC/EN 55032:2015
EMC compliance (immunity)........c.ccccoceevererrrennnnnn. IEC/EN 55035:2017
ROHS complianCe ........ccoevvveiieiiiieieeeeeeeeee e EN 50581:2012
WaAITANTY .o 3 years
COOIING ittt Passive
Operating temperature .........c.ccccccevevvevenene. 0to +50°C (+32to +122°F)
Operating humidity ........c..cccoovieeieiennnan 10% to 90%, non-condensing
Power
POWer SOUrCe ........cccccueiiiiiiiiiiiccce IEC 100-230 V AC, 50/60 Hz
Power CONSUMPLION........cooiiiiiiieiieeeeee e 3w
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Enclosure RS-232 Control Ports 20.2.3. UBEX-PR0O20-HDMI-F100 - Receiver Mode
Rack Mountable ..o Yes NUMDBET Of POIES.....eeieeeeeeeeee e 2 Video port nr. Audio port nr.
. . Description : ’
IMAEEFIAL. ... 1 mm steel CONNECTON tYPE......eeeveeeeeeeeee e, 3-pole Phoenix connector (Lw3) (LW3)
Dimensions in MM............ccoiiiiiiie, 482W x 150D x 43.9H Available Baud rates..............cccccccecernnnnn between 4800 and 115200 S ¢ |HDMlout1 01 01
Dimensions in iNCh ..., 189Wx 5.9Dx 1.7 H Available Data bits .............ccccociiiiiiicc 8or9 28 HDMI out 2 02 02
WEIGht ... 1897 g (4,181 Available Parity..........ccccoceirreoneereeeeeeee N E
eight 897 g (4,18 Ibs) va! able Parity . one / Odd / Even z Stream 1 D1 D1
Control Ports for UBEX Network Avallable StOp bItS ................................................................... 1 / 15 / 2 g
b7 Stream 2 D2 D2
SFP Port Slot H
20.2. Input/Output Port Numbering
Supported datarate........oceeeereieiiieeeeee e up to 1 Gbps 20.2.1. UBEX-MMU-X200 20.3. Factory Default Settings
Accepted interfaces.........ccccccoeveenenen. SFP optical transceiver module — 20.3.1. UBEX-MMU-X200
................................................................................................ DAC cable Description Port number
I 5 . |Re221 o | Parameter | settingValue |
_ cEE Network settings
CONNECTON TYPE....oniiiiciiiiceciccee e Locking RJ45 » 8 & |Rg2322 P2 IP address (TX) 192.168.0.100
Ethernet datarate .................. 1000Base-T, full duplex with autodetect Subnet mask 255.255.255.0
Power over Ethernet (POE) ............vveeveeeeereserseersereone Not supported 20.2.2. UBEX-PR0O20-HDMI-F100 - Transmitter Mode Static gateway 192.168.0.1
- Video port nr. Audio port nr. DHCP Disabled
Control Ethernet Ports Description
Control Eth o (LW3) (LW3) LW3 port number 6107
ontrol Etherne . % HDMI in 1 N N RS-232 port configuration
CONNECTON TYPE....eiieieeieee et e Locking RJ45 o LML Baud rate 115200
. s in2 12 12 _
LOCALION.c..cuiiicieecerc e Front panel = Databits 8
Ethernet datarate.......... 100Base-T, auto-negotiation, auto-MDI/MDIX TIU HDMI out 1 01 01 Stopbits 1
[S] .
Power over Ethernet (POE) ............ccccooeveeeeeeceeeeeeeennn. Not supported S |HDMlout2 02 02 Parity None
Control Ethernet 2 2 Stream 1 ST ST . . UB.EX matrix
. © UBEX matrix database, including:
CONNECTOr TYPE...oieeiieeiie et Locking RJ45 % Stream 2 S2 S2 - Database of claimed endpoints;
[0 ToT= 1 1 [0] o FU SRR Rear panel @ . Crosspoint settings;
o £ 5 @ |HDMIout 1 (RX) 03 03 _
Ethernet datarate ....... 1000Base-T, auto-negotiation, auto-MDI/MDIX £E8 5 * Stream names; Cleared
QT O . i .
Power over Ethernet (POE) ..........ccocoeveieiiieiriciceceee, Not supported k= HDMI out 2 (RX) 04 04 ?ewce names,
= Tags;
[ORN ]
USB Control Port g % Stream 1 (RX) b1 b1 = Port properties;
USB CONNECTON ... USB mini B type € % |Stream 2 (RX) D2 D2 = Scaler / FRC / CSC settings.

USB 2.0 COMPlI@NCE......c.eooueiiiiiieeceeeeeee e Yes
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20.3.2. UBEX-PR0O20-HDMI-F100

General settings

Operation mode

Transmitter (TX)

Display backlight

10

Jog dial rotary direction

CCW down

Video crosspoint settings

01 (HDMI out 1)

S1 (Stream 1) from HDMI in 1

02 (HDMI out 2)

S2 (Stream 2) from HDMI in 2

Video input port settings (TX)

HDCP Enabled
Stream enable Enabled
Emulated EDID on the inputs Dynamic

Video output port settings (TX/RX)

HDCP mode Auto
Power 5V mode Always on
No sync screen mode Auto

No sync screen color

R: 128, G: 128, B: 128

Scaler settings (TX/RX)
Scaler enable Disabled
Scale to 1920x1080p60
Image position Fit

Frame rate converter settings (TX/RX)

FRC enable

Disabled

Resolution to force

1920x1080p60

Color space converter settings (TX/RX)

Color space conversion (CSC)

| No conversion

Network settings

IP address (TX) 192.168.0.101
IP address (RX) 192.168.0.102
Subnet mask 255.255.255.0
Static gateway 192.168.0.1
DHCP Disabled

LW3 port number 6107

HTTP port number 80
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Miscellaneous

Application mode Auto
Unique port names Cleared
Unique device label Cleared
User EDIDs Not cleared

20.4. Content of Backup File

The backup file contains numerous settings and parameters saved
from the device. When the file is uploaded to a device, the followings
will be overwritten.

For the procedure of the backup and restore function see the details in
the Configuration Cloning (Backup Tab) section for the Extender mode
and in the System Tab section for the Matrix mode.

20.4.1. UBEX-PRO20-HDMI-F100 - Transmitter Mode

General

Application mode selection setting

Crosspoint settings
Video stream switch state, Audio stream switch state
HDMI input ports

Video port name
HDCP setting

Stream settings

Enable/disable status
Color space conversion setting
Scaler settings

Enable/disable status, Resolution setting, Image position
Color space conversion setting
Frame rate converter (FRC) settings
Enable/disable status, Resolution setting
Color space conversion setting
HDMI output ports
Port name, HDCP mode, Power +5V mode, Color depth setting
Network settings
DHCP status (enable / disable)
Static IP address, Network mask, Gateway address

20.4.2.

Miscellaneous settings

Device label, Control lock status

Display brightness, Jog dial rotary direction, Fan setting

User EDID data (U1-U12), Emulated EDIDs by ports

UBEX-PR0O20-HDMI-F100 - Receiver Mode

General

Application mode selection setting

Crosspoint settings

Video stream switch state, Audio stream switch state

HDMI input ports

Video port name

HDCP setting

Stream settings

Enable/disable status

Color space conversion setting

Scaler settings

Enable/disable status, Resolution setting, Image position

Color space conversion setting

Frame rate converter (FRC) settings

Enable/disable status, Resolution setting

Color space conversion setting

HDMI output ports

Port name, HDCP mode, Power +5V mode, Color depth setting

No sync screen mode, No sync screen color

Network settings

DHCP status (enable / disable)

Static IP address, Network mask, Gateway address

Miscellaneous settings

Device label, Control lock status

Display brightness, Jog dial rotary direction, Fan setting

User EDID data (U1-U12), Emulated EDIDs by ports
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20.4.3. UBEX-MMU-X200 20.5. Resolutions of the Scaler / FRC Resolution Comment
General The following list contains the resolutions and refresh rates which 1920 x 1080 @ 30 Hz
Device label gzci(t:): forced on the scaler and the frame rate converter for the sink 1920 x 1080 @ 50 Hz
Endpoint management settings ' 1920 x 1080 @ 59 Hz
List of the claimed endpoints Resolution Comment 1920 x 1080 @ 60 Hz
Operation mode of the endpoints 640 x 480 @ 60 Hz 1920 x 1200 @ 50 Hz
Device assignments 720 x 480 @ 60 Hz 1920 x 1200 @ 60 Hz
Crosspoint settings 720 x 576 @ 50 Hz 2048 x 1080 @ 50 Hz
Video stream connection states, Audio stream connection states
800 x 600 @ 60 Hz 2048 x 1080 @ 60 Hz
Stream source settings
848 x 480 @ 60 Hz 2048 x 1200 60 H
Stream names, Tags 1024 768 60 H X @ z
HDCP setting x @ 2 2560 x 1080 @ 60 Hz
X X X — 1280 720 50 H
Scaler enable/disable status, Resolution setting, Image position X @ z 2560 x 1440 @ 60 Hz
Frame rate converter enable/disable status, Resolution setting 1280 x 720 @ 60 Hz 2560 x 1600 @ 60 Hz
Color space conversion setting 1280 x 768 @ 50 Hz 2560 x 2048 @ 60 Hz
Destination port settings 1280 x 768 @ 60 Hz 3440 x 1440 @ 24 Hz
Stream names, Tags - 1280 x 768 @ 75 Hz 3440 x 1440 @ 25 Hz
HDCP mode, Po.wer+5V mode, CoIor.depth s.ettlng _ 1280 x 800 @ 60 Hz 3440 x 1440 @ 30 Hz
Scaler enable/disable status, Resolution setting, Image position 1280 x 1024 @ 50 Hz 3840 2160 24 H
Frame rate converter enable/disable status, Resolution setting X @ z
1280 x 1024 @ 60 Hz 3840 2160 25 H
Color space conversion setting X @ z
1280 x 1024 @ 75 Hz 3840 2160 30 H
No sync screen mode, No sync screen color 1360 x 768 @ 60 Hz X @ z
EDID management settings 1366 x 768 PR 3840 x 2160 @ 60 Hz
User EDID data, Emulated EDIDs by ports, Dynamic EDID data X @ z 3840 x 2160 @ 60 Hz with reduced blanking
Ethernet port settings 1400 x 1050 @ 50 Hz 3840 x 2400 @ 24 Hz
MMU control ports: Name, Mode 1400 x 1050 @ 60 Hz 3840 x 2400 @ 30 Hz
Endpoint control ports: Name, Mode 1400 x 1050 @ 75 Hz 4096 x 2160 @ 24 Hz
. Serlél port.conﬁguratlon 1440 x 900 @ 60 Hz 4096 x 2160 @ 25 Hz
Baudrate, Databits, Stopbits, Parity 1440 x 1080 @ 60 Hz 4096 x 2160 @ 30 Hz
1600 x 900 @ 60 Hz 4096 x 2160 @ 50 Hz
1600 x 1200 @ 50 Hz 4096 x 2160 @ 60 Hz
1600 x 1200 @ 60 Hz
1920 x 1080 @ 24 Hz
1920 x 1080 @ 25 Hz
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20.6. Factory EDID List

Mem. Resolution Type Mem. Resolution Type Mem. Resolution Type Mem. Resolution Type
F1 640x 480p @60.0 Hz D F35 1280x 720p @ 50.0 Hz H F107 2560x 1440p @ 59.95 Hz H F141 4096 x 2160p @60.0 Hz H
F2 848x 480p @60.0 Hz D F36 1280x 720p @60.0 Hz H F108 2560x 1600p @ 59.86 Hz H F142 4096 x 2160p @50.0 Hz H
F3 800x 600p @ 60.32 Hz D F37-F40 Reserved F109 3840x 2400p @24.0 Hz H F143 4096x 2160p @ 60.0 Hz H
F4 1024x  768p @60.0 Hz D F41 1920x 1080p @24.0 Hz H F110 3840x 2160p @24.0 Hz H F144 4096x 2160p @ 60.0 Hz H
F5 1280x 768p @50.0 Hz D F42 1920x 1080p @ 25.0 Hz H F111 3840x 2160p @25.0 Hz H F145 Reserved

F6 1280x 768p @ 59.94 Hz D F43 1920x 1080p @ 30.0 Hz H F112 3840x 2160p @30.0 Hz H F146 3840x 2160p @60.0 Hz

F7 1280x 768p @750 Hz D F44 1920x 1080p @ 50.0 Hz H F113-F117 Reserved F147 3840x 2160p @60.0 Hz

F8 1360x  768p @ 60.02 Hz D F45 1920x 1080p @ 59.94 Hz H F118 3840x 2160p @30.0 Hz u F148 3840x 2160p @60.0 Hz H
F9 1280x 1024p @500 Hz | D FA6 | 1920x 1080p @600 Hz | H F119 | 3840x 2160p @300 Hz | U Legend

F10 | 1280x 1024p @60.02 Hz | D FA7 | 1920x 1080p @600 Hz | U F120 | 3840x 2160p @600 Hz | H b: DVI EDID

F11 1280x 1024p @ 75.02 Hz D F48 1920x 1080p @60.0 Hz u F121 1440x 1080p @ 59.91 Hz H H: HDMI EDID

F12 1400x 1050p @50.0 Hz D F49 1920x 1080p @60.0 Hz u F122 2560 x 2048p @ 59.98 Hz H H3D: HDMI EDID with 3D support

F13 1400x 1050p @60.0 Hz D F50-F89 Reserved F123 1280x 800p @ 59.91 Hz H U: Universal EDID

F14 1400x 1050p @75.0 Hz D F90 1920x 2160p @59.99 Hz D F124 | 1440x  900p @399 Hz H Please note that minor changes in the factory EDID
F15 1680x 1050p @60.0 Hz D Fo1 1024x  2400p @ 60.01 Hz D F125 | 1366x 768p @60.0 Hz H list may be applied in the later firmware versions.
F16 1920x 1080p @50.0 Hz D F92 1920x 2400p @ 59.97 Hz D F126 | 1600x 900p @ 59.98 Hz H

F17 1920x 1080p @60.0 Hz D F93 2048 x 2400p @ 59.98 Hz D F127 2048x 1080p @60.0 Hz H

F18 | 2048x 1080p @500 Hz | D F94 | 2048x 1536p @600 Hz | D F128 | 2560x 1080p @600 Hz | H

F19 2048x 1080p @60.0 Hz D F95 2048 x 1536p @75.0 Hz D F129 3440x 1440p @ 24.99 Hz H

F20 1600x 1200p @50.0 Hz D F96 2560x 1600p @ 59.86 Hz D F130 3440x 1440p @ 29.99 Hz H

F21 1600x 1200p @60.0 Hz D F97 3840x 2400p @240 Hz D F131 4096 x 2160p @25.0 Hz H

F22 | 1920x 1200p @500 Hz | D F98 | 1280x 720p @60.0 Hz | H3D F132 | 4096x 2160p @30.0 Hz | H

F23 | 1920x 1200p @59.56 Hz | D F99 | 1920x 1080p @60.0 Hz | H3D F133 | 4096x 2160p @60.0 Hz | H

F24 | 2048x 1200p @59.96 Hz | D F100 | 1024x 768p @600 Hz | H F134 | 3440x 1440p @23.99 Hz | H

F25-F28 Reserved F101 1280x 1024p @ 50.0 Hz H F135 4096 x 2160p @24.0 Hz H

F20 | 1920x 1080p @600 Hz | U F102 | 1280x 1024p @60.02 Hz | H F136 | 3840x 2400p @29.99 Hz | H

F30-F31 Reserved F103 1280x 1024p @ 75.02 Hz H F137 3840x 2160p @60.0 Hz H

F32 640x 480p @ 59.95 Hz H F104 1600x 1200p @ 50.0 Hz H F138 3840x 2160p @50.0 Hz H

F33 720x  480p @59.94 Hz H F105 1600x 1200p @ 60.0 Hz H F139 3840x 2160p @60.0 Hz H

F34 720x  576p @500 Hz | H F106 | 1920x 1200p @59.56 Hz | H F140 | 3840x 2160p @600 Hz | H
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20.7. Mechanical Drawings Bottom View

20.7.1. UBEX-PR0O20-HDMI-F100 i

The following drawings present the physical dimensions of the UBEX endpoint. Dimensions are in mm. i /
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20.7.2. UBEX-MMU-X200 20.8. Hidden USB Connector for Debug Purpose
The following drawings present the physical dimensions of the Matrix Management Unit. Dimensions are in UBEX endpoints are built with a standard USB 2.0 mini B-type connector which is hidden under the jog dial
mm. control knob.
Front View (1:1) I ATTENTION! The USB connector is for debug purpose. Please use it only in case the Lightware Support
requests it.
i
5 §§§§§§§§§§§§§§§§§§§§§§§ . § ' 3 ?}) o Follow the steps to reach the hidden USB connector:
BRAEE0R0ACA0ROACACR0REE [ = Step 1. Find the screw in the side of the jog dial knob and use a hex key size 1.3 to remove it.
o s o Re e SoRe e o Re e o o] O o v
Step 2. Pull down the jog dial knob from the holder.
- 442 - Step 3. The USB mini connector is available now.
482

A
y

Top View (1:1)

— EE
® ® ® ® ® )
[]
® ® o
® ® ® ® ® ®
Y

Side View (2:1)

) i ~
2 o
Y 3
A o
Mt thread 3
Y
) )
= ] The location of the hidden USB mini connector
bk | 152
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20.9. Required Bandwidth of the Resolutions

The following table contains the bandwidth requirement when transmitting one or two AV signals together. The table is grouped by resolution, color space, and color depth. The values are in Gb/s.

HDMI IN 1
1280x720p60 (720p) 1920x1080p60 (1080p) | 3840x2160p30 (4K UHD 30) 4096x2160p30 (4K30) 3840x2160p60 (4K UHD 60) 4096x2160p60 (4K60)
No YCbCr » YCbCr o YCbCr o YCbCr o YCbCr o YCbCr o
el | o RGB / YCbCr 4:4:4 o RGB / YCbCr 4:4:4 4o RGB / YCbCr 4:4:4 o RGB / YCbCr 4:4:4 40 RGB / YCbCr 4:4:4 P RGB / YCbCr 4:4:4
24 bit 24 bit 30 bit 24 bit 24 bit 30 bit 24 bit 24 bit 30 bit 24 bit 24 bit 30 bit 24 bit 24 bit
No signal N/A 0.96 1.43 1.79 2.15 3.23 4.03 4.30 6.45 8.06 4.59 6.88 8.60 8.60
9 f_;’gr 24bit | 096 | 192 | 239 | 275 | 311 | 419 | 499 | 526 | 7.41 902 | 555 | 784 | 956 | 9.56
SNg| 42
I
3 o S | RGB/ 24 bit 1.43 2.39 2.86 3.22 3.58 4.66 5.46 5.73 7.88 9.49 6.02 8.31
RO | yeber
- 4:4:4 30 bit 1.79 2.75 3.22 3.58 3.94 5.02 5.82 6.09 8.24 9.85 6.38 8.67
2 \;C_ggr 24bit | 215 | 3.11 358 | 394 | 430 | 538 | 618 | 645 | 860 9.03
528 RGB / 24 bit 3.23 4.19 4.66 5.02 5.38 6.46 7.26 7.53 9.68
Yo | yober
= 4:4:4 30 bit 4.03 4.99 5.46 5.82 6.18 7.26 8.06 8.33
g 8§ g’g’ 24bit | 430 | 526 | 573 | 609 | 645 | 753 8.60
b T Qo
N| Xc5 | RGB/ | 24bit | 6.45 7.41 7.88 8.24 8.60 9.68
2| 3x | vcoer
E o I 4:4:4 30 bit 8.06 9.02 9.49 9.85
a
- :9;’;” 24bit | 459 | 555 | 602 | 638
= — 2
XTI Q[ ros/
S o ¥ 8.31 8.67
S| veber
~ 4:4:4
~ | Ycber
o
© . § 42:2
N
X3 L | RGB/
S ©x | vober
™ T 444
o YCbCr
O = 422
ST3
g | yeber
s 4:4:4
Legend <10 Gbps | 1 pc SFP+ module is enough for the transmission. - 2 pcs SFP+ modules are required for the transmission. - The transmission is not possible with 2 pcs SFP+ modules.
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20.10. Quick Link Collection iy Front | LDC | LW3 y Front | LDC | LW3
What do you want to do? The following link collection helps to find the Activity panel SW. comm. Activity panel SW. comm.
related section for your current activity. The collection is grouped by Stream enable/disable 53.1 6.4.5 7.4.5 Network
topic category and within that is in alphabetical order. Stream status query 531 | 645 | 7.4.1 DHCP (dynamic IP address) setting | 57.1 | 6.7.2 | 7.10.2

20.10.1. Extender Mode Video (RX) Gateway address change (static) 5.7.1 6.7.2 | 7.10.8

Crosspoint change 5.3.2 6.3 7.4.4 IP address query 5.7.1 6.7.2 7.10.3
Activity Front Lbe LW3 Crosspoint state query 532 6.3 7.4.3 IP address setting (static) 5.7.1 6.7.2 7.10.4
panel SW. comm.
General CSC setting (HDMI out 1) 5.4.1 6.4.7 7.5.5 Subnet mask change (static) 5.7.1 6.7.2 | 7.10.6
Application mode change i i 739 CSC setting (HDMI out 2) 5.4.1 6.4.8 ASES 20.10.2. Matrix Mode
Backup/restore i 68 i FRC - Resolution mode 5.4.1 6.4.8 7.5.2 T
Control lock _ ) 7312 FRC - Resolution setting 5.4.1 6.4.8 7.5.3 Eront LDC / W3
Custom text on the LCD screen _ i} 735 HDCP setting 5.4.1 6.4.9 7.5.10 Activity panel Built-in comm.
Device label change - 671 231 Port status query 542 | 649 | 7.42 Web
Factory default restore 5¥/A5 6.7.3 7.3.14 Scaler - Image position S 6.4.7 /54 Genera D
Firmware version query 56 671 733 Scaler - Resolution mode 5.4.1 6.4.7 7.5.2 Bac!(up/restore - 15.11.3 -
\dentify the device - 671 234 Scaler - Resolution setting 5.4.1 647 | 7.5.3 Device label change - 15.11.1 | 16.4.1
Jog dial control knob - rotary direction | 5.7.4 - 7.3.10 Stream enable/disable 541 645 7:5.1 Ffactory defaulj( restore 123 [MENEEN 16.4.6
LCD screen brightness 574 i 2311 Stream status query 5.4.1 6.4.9 7.4.2 Firmware version query - 15.11.1 ] 16.4.3
Log file export i 673 - Timing mode setting - 6.4.9 7.5.7 Log file export . - 15.11.3 -
Operation mode (TX or RX) change 5.7.2 6.7.1 7.3.9 AL Reboot the deV|F:e - ; BRI 16.4.5
Operation mode (TX or RX) query 512 671 738 Crosspoint change - - 7.6.1 Software resetting the device . = 15.11.3 | 16.4.4
Restarting the device 576 673 | 7313 Stream audio enable/disable (RX) = = 7.6.3 _ General - Endpoints
Video (TX) Stream audio enable/disable (TX) = = 7.6.2 App‘llcatlon mode change 13.7.2 - -
CSC setting (HDMI in 1) 531 | 643 | 7.49 EDID Device label change (TX) - BN 16.5.]
CSC setting (HDMI in 2) =37 BEEEE 1o Copy / save a user EDID 553 | 6.6.1 | 7.95 DféVlce label Change (RX) - 15.7.3 | 16.5.1
FRC - Resolution mode 531 | 644 | 746 Create EDID - s - Firmware version query (TX) 136 EEEE
FRC - Resolution setting 531 | 644 | 7.47 Delete a user EDID - i /.96 Firmware version query (RX) 136 | 1587
HDCP setting (inputs) 531 | 641 | 7.4.11 Edit an EDID § ce2 § \dentify the device (TX) - 1583 ] -
HDCP setting (local outputs) 533 | 642 | 7.412 Reset the emulated EDIDs - A 797 \dentify the device R) - 15731 -
Port status query (inputs) 534 6.41 741 Switch (emulate) 5.5.2 6.6.1 7.9.4 Jog dial contrc.>l knob - rotary direction | 13.7.3 = =
Port status query (local outputs) 533 | 642 | 7.42 Query the emulated EDID 5.5.1 SR /9] LCD screen brightness 1873 ] - -
Scaler - Image position 531 6.43 748 Diagnostics MAC address query (TX) 13.7.1 | 15.6.8 | 16.5.5
Scaler - Resolution mode 5.3.1 6.4.3 7.4.6 Frame detector - e - MAC afjdress query (RX) 1371 R 16.5.5
Scaler - Resolution setting 531 6.43 747 No sync screen (test pattern) color 5.4.1 6.5.2 7.5.9 Operation mode (TX or RX) change - 153.1 | 16.5.4
No sync screen (test pattern) mode 5.4.1 6.5.2 7.5.8 Operation mode (TX or RX) query 13.1.2 | 15.3.1 | 16.5.3
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Activity s Blln?lf-i/n o Activity AL BI;J?If-i/n ) Activity it BIII?If-i/n il
panel Web comm. panel Web | comm. panel Web comm.
Endpoint Management Stream naming - 15.5.1 16.8.2 EDID Management
MAC address query (TX) 13.7.1 15.6.8 | 16.5.5 Stream status query 13.3.1 15.5.1 16.7.3 Copy / save a user EDID = 15.10.1 | 16.11.5
MAC address query (RX) 13.7.1 | 158.7 | 16.5.5 Tags - Adding a new tag - 15.5.1 16.8.4 Create EDID - 15.10.3 -
Query .the number of connected i 15111 | 16.6.2 Tags - Delete a tag - 15.5.1 16.8.5 Delete a user EDID - 15.10.1 | 16.11.6
endpoints Tags - Delete all the tags - 15.5.1 | 16.8.6 Edit an EDID - 15.10.2 -
Sgﬁgﬁ;&?:mber of connected . 15111 | 16.6.4 Tags - Query the tags of the stream - 15.5.1 | 16.8.3 Query the resolution of an emulated | _ . - | 1c 101 [ 16112
Video (Destinations) EDID
Query the number of connected - 115111 1666 CSC setting [ 1572 [ 16912 Reset the emulated EDIDs - 15101 [ 16117
Re-order the endpoints - 15.3.1 | 16.6.11 FRC - Resolution mode - 15.7.2 | 16.9.9 Switch (emulate) ; 15101 ] 16113
Unclaiming an endpoint i ) 16.6.7 FRC - Resolution setting - 15.7.2 | 16.9.10 _ Network (f'f"' MMU only)
Unclaiming all endpoints - - ERE HDCP setting _ 1572 | 16.9.17 DHCP (dynamic IP address) se.ttmg 12.2.1 [ 15.11.2 | 16.13.2
Crosspoint settings Port status query 13.42 | 1572 | 1673 Gateway address change (static) 12.2.1 | 15.11.2 | 16.13.8
Searching a stream / source / _ e _ Scaler - Image position _ 15.7.2 | 16.9.11 IP address que|"y . 12.2.1 [ 15.11.2 | 16.13.3
destination = Scaler - Resolution mode - 15.7.2 | 16.9.9 IP address setting (static) 1221 115112 | 16.13.4
Switching the audio stream to one ) = Scaler - Resolution setting - 15.7.2 | 16.9.10 Subnet mask change (static) 12-2.-1 15.11.2 | 16.13.6
destination Stream enable/disable - 15.7.1 | 16.9.7 RS-232 Port Configuration
Switphing an audio stream to all i 153 |16.103 Stream naming _ 1571 | 16,92 Serial port configuration | = | s | 16.14
destinations Stream status query 13.41 | 1571 | 16.7.3 Diagnostics
igs';fnh;i%nthe video stream to one| 153 | 16.7.1 Tags - Adding a new tag ~ 1571 | 1694 Frame detector - | 1591 -
Switching  video stream to al _ Tags - Delete a tag _ 1571 | 1695 No sync screen (test pattern) color - 15.9.2 | 16.9.16
destinations 15.3 16.7.2 Tags - Delete all the tags R 1571 | 1696 No sync screen (test pattern) mode - 15.9.2 | 16.9.15
Video (Sources) Tags - Query the tags of the stream - 15.7.1 16.9.3
CSC setting = 15.5.1 | 16.8.12 Timing mode setting - 15.7.2 | 16.9.14
FRC - Resolution mode - 15.5.1 | 16.8.9 Audio
FRC - Resolution setting - 15.5.1 | 16.8.10 Audio stream destination enable/ i 153 | 16.105
HDCP setting (inputs) = | 1552 | 16814 disable
Port status query 1333 | 1552 | 16.73 Audio stream destination lock - - 16.10.8
Scaler - Image position _ 1551 | 16.8.11 Audio stream destination unlock - - 16.10.9
Scaler - Resolution mode _ 1551 | 16.8.9 Audio stream source enable/disable = = 16.10.4
Scaler - Resolution setting - 15.5.1 | 16.8.10 Audio stream source lock _ _ e
Stream enable/disable - 15.5.1 | 16.8.8 Audio stream source unlock _ ~ ek
Port status query = 18,8 16.10.1
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20.11. Cable Wiring Guide 20.12. Known Issues
The UBEX-MMU-X200 Matrix Management Unit is built with 3-pole 20.12.1. Endpoint Firmware Package v1.1.1

Phoenix F:onnector. See below the two examples of the most common The firmware package v1.1.1 of the UBEX-PRO20-HDMI-F100 endpoint
assembling cases. . . ) Lo . .
device contains a few known issues and limitations which are going to
MMU and a DCE (Data Circuit-terminating Equipment) be fixed in the next firmware release.
= 12-bit deep color HDMI signals cannot be transmitted, black
image is displayed on the sink device

D-SUB 9 and Phoenix

=L TXRX L ;
= 4:2:.0 sampling is supported on the output ports of the receiver

in pass-through mode only
= The configuration restore procedure works on the same type of
operation modes only
» HBR audio formats (Dolby TrueHD; DTS-HD Master Audio 7.1)
are not supported
® ® 20.12.2. MMU Firmware Package v1.0.2

2: TX data transmit The firmware package v1.0.2 of the UBEX-MMU-X200 Matrix
3: RX data receive Management Unit contains a few known issues and limitations which
5: Ground are going to be fixed in the next firmware release.
Only basic bandwidth management is supported. (HDMI1
MMU and a DTE (Data Terminal Equipment) channel has high priority, if bandwidth limit is exceeded by
D-SUB 9 and Phoenix HDMH and HDMI2 streams, HDMI2 is not transmitted or
N received.)
= TXRX = LW2 simple protocol is not supported, it is recommended to use
LW3 protocol to control the MMU.

Video and Audio cross-point mute and lock functions are not
available.

= Control USB is not supported, it is recommended to control the
MMU through the Control Ethernet Interface.

° ™ = Only one MMU per network is supported.

=  MMU managed Endpoint firmware update is not supported, the

9 TX data receive Endpoints have to be updated separately by the LDU2 software.

3: RX data transmit
5: Ground

For more information about the cable wiring see the Cable Wiring Guide
on our website www.lightware.com.
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20.13. Further Information Document Revision History Contact Us
Limited Warranty Statement Rev. Rzl:taese Changes Editor | .
1. Lightware Visual Engineering LLC (Lightware) warrants to all trade Tamas sales@lightware.com
and end user customers that any Lightware product purchased will be 1.0 |12-06-2018 | Initial version Forgacs +36 1255 3800
free from manufacturing defects in both material and workmanship
for three (3) years from purchase unless stated otherwise below. The Added U,BEX'MMU'XZOO model and
warranty period will begin on the latest possible date where proof of 11 119-07-2018 ::he Matrix modedchahptetrs, addegl Tamas rt@liahtwar m
purchase/delivery can be provided by the customer. In the event that ) el Irmware upgrade ¢ a.p ers, major Forgacs support@lightware.co
no proof can be provided (empty ‘Date of purchase’ field or a copy of updates for the endpoint firmware +36 12553810
invoice), the warranty period will begin from the point of delivery from vi.1.0
Lightware. Adde(:.Front cFl)%ne'lltL'CD rr;)enrl: t
. . . operation and Built-in web chapters
1.1.25G and.MODEX product series will be su.bject.to a seven (7) year for the MMU, added Required Tamas Lightware Visual Engineering LLC.
warranty period under the same terms as outlined in this document. 1.2 |14-11-2018 bandwidth of the resolutions section. | For
: - o ; » Forgacs Peterdy 15, Budapest H-1071, Hungary
1.2. If during the first three (3) months of purchase, the customer is added Wiring guide for RS-232 data
unhappy with any aspect of a Lightware product, Lightware will accept transmission section

a return for full credit.

1.3. Any product that fails in the first six (6) months of the warranty
period will automatically be eligible for replacement and advanced
replacement where available. Any replacements provided will be
warranted for the remainder of the original unit’'s warranty period.

1.4. Product failures from six (6) months to the end of the warranty
period will either be repaired or replaced at the discretion of Lightware.
If Lightware chooses to replace the product then the replacement will
be warranted for the remainder of the original unit’'s warranty period.

2. The above-stated warranty and procedures will not apply to any
product that has been:

2.1. Modified, repaired or altered by anyone other than a certified
Lightware engineer unless expressly agreed beforehand.

2.2. Used in any application other than that for which it was intended.

2.3. Subjected to any mechanical or electrical abuse or accidental
damage.

2.4. Any costs incurred for repair/replacement of goods that fall into
the above categories (2.1., 2.2., 2.3.) will be borne by the customer at
a pre-agreed figure.

3. All products to be returned to Lightware require a return material
authorization number (RMA) prior to shipment and this number must
be clearly marked on the box. If an RMA number is not obtained or is
not clearly marked on the box, Lightware will refuse the shipment.

3.1. The customer will be responsible for in-bound and Lightware will
be responsible for out-bound shipping costs.

3.2. Newly repaired or replaced products will be warranted to the end
of the originally purchased products warranty period.

www.lightware.com

©2018 Lightware Visual Engineering. All rights reserved. All
trademarks mentioned are the property of their respective owners.
Specifications subject to change without notice.
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