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0. Preface
0.1 About this Document

This document contains relevant information required to identify, install, and control the equipment or
system.

Since the available functions can be licensed and depend on the specific implementation, not all the
functions and or applications contained in this document may be relevant or applicable to the system
you will be working with.

The actual presentation may differ from those in this document due to hardware or software changes.

0.2 Notice about this Publication

While every attempt is made to maintain the accuracy of the information in this product manual, it is
subject to change without notice.

Performance specifications are included for guidance. All particulars are given in good faith, actual
performance may vary.

0.3 Copyright

This document contains information that is proprietary to Domo Tactical Communications (DTC)
Limited trading as Domo Broadcast Systems (DBS). Any copying or reproduction in any form
whatsoever is prohibited without the written permission of DTC.

© 2023 Copyright Domo Tactical Communications (DTC) Limited. All rights reserved.

0.4 Document History

This is a controlled document, written and produced by the Technical Publications team. Changes are
recorded in the table below.

Revision Date Summary of Changes
1.0 06/02/2023 First release
1.1 17/06/2024 Improved SMPTE 2022-7 section.
1.2 19/12/2024 Added safety requirements, installation guidelines and initial setup
sections.
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1. Product Overview

1.1 Description

Onyx HEVC is a broadcast quality H.265 encoder, offering exceptional compression ratios on video
resolutions up to 4K UHD. The Onyx Encoder is ideal for remote production applications over leased
lines or satellite, handling 4x HD or 1x UHD/4K feed with ultra-low latency.

Onyx is a feature-rich family of professional broadcast encoders and decoders. Onyx encoders can
stream across dual networks using a variety of IP formats including SRT, at bitrates of up to 120Mb/s.
The use of ST2022-7 technology at the decoder ensures glitch free recovery from network errors or
path fail over. For legacy systems and satellite modem connection the Onyx encoder is equipped with
ASI inputs and outputs. Built in encryption mechanisms such a BISS and DES can be employed to
protect valuable content.

The unique quad mode allows four non-synchronous HD inputs to be encoded with end-to-end
latencies as low as 40ms, this high density and low latency of encoding is ideal for the coverage of live
sporting events.

Each video output can support 2 stereo pairs of embedded audio or a single video can support 8x
stereo pairs. Onyx can also be equipped with an optional analogue audio interface allowing two stereo
analogue audio outputs as well as return ‘talk back’ audio interfaces.

SFP cages are provided for ST2110 interfacing (OPTION)

The separate control port offers web browser control, and a front panel is supplied for local control and
monitoring.

A dual input power supply is provided for use where redundant power systems are available.

1.2 Basic Specifications

Power Input 100-240VAC, 50-60Hz, 1.4A max. x 2
Dimensions 482mm x 352mm x 1RU
Weight 2.9kg

Note: Detailed technical specifications are given in the product datasheet. Please contact DBS for
latest specifications.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 1-1
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1.3 Related Documents

All DBS documents can be downloaded from WatchDox, see Section 8.1.

Document Description

MASH Serial Guide Describes the serial control protocol

MASH REST API Guide Describes the REST API control over IP

MASH Schemas Guide Explains the contents of schemas from the unit.
Schemas are used to generate all the status/config/command
web pages, options, help text etc.

1.4 Approval Notices
1.4.1 EMC/Safety and CE Marking

The equipment has been designed to meet and has been tested against harmonized EMC and safety
standards. The CE Declaration of Conformity as well as the technical file are available on request.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 1-2
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2. Product Package

2.1 Overview

Carefully open the packaging and verify that all the parts have been included, as ordered. Retain the

packing materials for storage.

Note: If you do not have all the parts or are not happy with the condition of your delivered product,
please contact DBS. See Section 8.2.

2.2 Variants

This part number will identify the product; it is also on the label.

Part Number

Description

ONYX-E-RACK

Onyx HEVC ultra-low delay encoder high feature set IP output

2.3 Hardware Options

If you have purchased any of these items, they will be included in the assembly.

Part Number Description
HWOPT-25G Dual ST2110-25G 1/O
HWOPT-AUD Analogue audio I/0

ONYX-ST2110-25-E

Quad ST2110-25G input

24 Licensing Options

Some product functions are enabled by licenses. The license for your product can be viewed in the

control software.

Part Number Description

LIC-4K-TX Enable 4K/UHD encoding
LIC-BISS1-ENC Enable BISS 1 encryption
LIC BISS2-ENC Enable BISS 2 encryption
LIC-JPEG2K-XS-ENC Enable JPEG-XS encoding

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved.
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3. Hardware

3.1 Introduction

This chapter will help identify all the connections and interfaces of the product needed to install,
control, and monitor the device.

3.2 Safety Requirements

When installed, please ensure that the IEC power inlets are easily accessible.

WARNING: Mains cables must be supplied from outlets that are provided with earthing connections
from the building’s protective earthing.

The following indications are provided for safety:

Label Description

Caution: Shock Hazard.

This label notifies users of the dangers from electrical shocks.

Disconnect all power sources.

This label notifies users to disconnect all power sources to avoid the risks
from electrical shocks.

B

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 3-4
Commercial in Confidence



Revision: 1.2 Onyx HEVC Encoder Setup Guide BROADCAST SYSTEMS VWV

3.3 Installation Guidelines

Location

Ensure the installation location is sited in a well-ventilated room. Consideration must be taken to
ensure that there will be easy access to both the front and rear of the Onyx Encoder.

Assembly

The Onyx Encoder metalwork is designed to be installed in a standard 19” rack system occupying 1
rack unit height (1RU).

The unit must be secured using 4 screws and cage nuts (not supplied) for your rack system. See
securing points below.

(&

Connections

All cable connections are on the rear panel. Care must be taken to ensure that no cables are trapped
or pinched and secured so that cables cannot be snagged or pulled from the connector.

Safety

It is essential that easy access is ensured to the IEC mains inlets. The mains supply must be capable
of supporting the power requirements of the system.

WARNING: Mains cables must be supplied from outlets that are provided with earthing connections
from the building’s protective earthing.

Accessibility
Ensure there is easy access to the rear of the rack and to all interface connections.
Ensure that the front panel is visible when the rack system is in operation.

CAUTION: There are air vents on the front and side panels to aid cooling of internal components.
Please take care not to obstruct these vents to avoid overheating of the device.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 3-5
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3.4 Front Panel

O @

BROADCAST SYSTEMS VAW

No. Item Connection
1 On/off switch It is recommended to use the switch to power the device On/Off.
2 Touchscreen display When fully booted (approx. 90s), the touchscreen display can be

used for limited IP configuration and video/audio monitoring.

Note: The web user interface should be used for detailed
configuration of the Onyx IP Encoder.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 3-6
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3.5

Rear Panel

QOO COI00L0

& gt ==

No. Item Connection

1 IEC inlet 100-240VAC, 50-60Hz 1.4A rated IEC mains input.

2 IEC inlet 100-240VAC, 50-60Hz 1.4A rated IEC mains input.

3 RJ45 jack Gigabit Ethernet connection.
Note: The label is notional and is used to differentiate the
connection.

4 SFP+ cage 10G SFP auxiliary port. Modules may be fitted for SDI
video output.

5 High density BNC (female) | SDI 1 video input supports 12G/6G/3G-SDI video formats.

x4 SDI 2 video input supports 6G/3G-SDI video formats.

SDI 3 video input supports 3G-SDI video formats.
SDI 4 video input supports 3G-SDI video formats.

6/7 RJ45 jack Gigabit Ethernet connection.
Note: The label is notional and is used to differentiate the
connection.

8 D-Sub 9-way (male) Serial data interface. See Section 3.6.1 for pinout.

9 High density BNC (female) | ASI video output.

10 High density BNC (female) | Genlock input for studio synchronisation.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved.
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3.6

3.6.1

Pinout

Serial Data

Pin

Function

-_—

N/C

RS232 TX2

RS232 RX2

N/C

oV

RS232 TX1

RS232 RX1

N/C

O©| 0o N OO | | WO|DN

oV

Note: RS232 2 settings are configurable in the web interface Serial page. RS232 1 can be used as a
console interface for controlling the unit using MASH-CLI, the settings are fixed but can be viewed in
the web interface.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved.
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4. Getting Started

4.1 Initial Setup Connections

The Onyx Encoder is designed to be installed in a 19” rack system, see guidelines Section 3.3.

The Onyx IP Encoder is powered directly from a mains supply via an IEC lead. Two connections are
provided for supply redundancy.

WARNING: Mains cables must be supplied from outlets that are provided with earthing connections
from the building’s protective earthing.

There is a switch on the front panel which can be used to power the unit On or Off. When the unit has
been switched on, it will take approximately 90s to boot-up, indicated when the front panel display
becomes active.

See typical initial setup connections below.

(m——-— E
Ethernet
Video GND
— i
Video | [ ~
contribution |y [
|, [ Power
On/Off
switch
Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 4-9
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4.2 IP Address Identification
421 Device Finder

Device Finder application can be used to identify DBS product IP addresses on a network.

Device Finder comes as a simple executable file which can be downloaded from DBS’s WatchDox
facility, see Section 8.1. This can be saved to the PC desktop.

BWS
AL

BWSDeviceFi
nder_v1.0.0.4

Double-click the Device Finder executable to open the application. All DBS devices attached to the
network will be detected. Click Open to initialise communications with your PC’s default web browser.

5 Device Finder — O >
Help
1921682167 | [onywhevee-Tu | [400200000152284Z| onyxb150_3.20 | | Open |
Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 4-10
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4.2.2 Front Panel Touchscreen

The IP address of the Onyx can be found and edited, if required from the front panel touchscreen. This
can be useful if the device is not connected via a DHCP server, or the IP address does not match the
subnet of the PC and the IP address settings need to be changed.

The IP address can be discovered by swiping up on the touchscreen to find the Network Information
page.

The IP settings can be edited by pressing the Current Gateway parameter. IP addresses must be
entered in CIDR notation, see description in Section 4.3.2.

Controk
S

3
2 Controk IP Address: Gateway

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 4-11
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423 IPv6 Address

DBS products support link-local IPv6 addressing. This will allow web browser control if the device is

not connected via a DHCP server, or the |IP address does not match the subnet of the PC.

Enter the IPv6 IP address into your web browser using square brackets around the address, e.g.,

https:/[fe80::224:9bff:fe77:1369].

The IPv6 address of the Onyx can be discovered from the front panel touchscreen, see Section 4.2.2

above.

Alternatively, the IPv6 address can be discovered from Windows Powershell by entering the

command:

Get-NetNeighbor -IPAddress FE80*

The IP address for the Onyx must have a Reachable state.
EX wWindows PowerShell

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé

PS C:\Users\iain.reillyp Get-NetNeighbor FE8@*

ifIndex IPAddress

LinkLayerAddress

= =h =h =h =h =h =k =h =h =

5:bee7
.o

chable
able
El
able
able
El
able
able

PolicyStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
ActiveStore
Activestore
ActiveStore
ActiveStore
Activestore

o

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved.

Commercial in Confidence

Page 4-12



Revision: 1.2 Onyx HEVC Encoder Setup Guide BROADCAST SYSTEMS VWL

4.3 Open the Web Interface

4.3.1 Initial Communications

Once the IP address has been confirmed, open a web browser on a PC device and enter the IP
address of the Onyx in the address bar.

Note: If using the IPv6 address, enter the IP address into your web browser using square brackets
around the address, e.g., https:/[fe80::224:9bff.fe77:1369].

Alternatively, if running Device Finder, click Open on the line of the device address.

Onyx devices have a pre-installed self-signed HTTPS certificate, the first time web communications
are established, it will be necessary to trust the address.

The presentation of the web page will differ depending on the browser application; the following
example is Google Chrome. Click on Advanced to proceed.

Privacy error x + b - = 2
C Y A Notsecure | hips//10.183.4.23 2w » 0O o H
Your connection is not private
Attackers might be trying to steal your information from 10.183.4.23 (for example,
passwords, messages or credit cards). Learn more
NET:ERR_CERT_AUTHORITY_INVALID
Q T get Chrome’s highest level of security, turn on enhanced protection
Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 4-13
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Click Proceed to <ip_address> (unsafe) to open the web user interface.

Privacy error

+

C % A Notsecure | hips//10.183.4.23

A

Your connection is not private

Attackers might be trying to steal your information from 10.183.4.23 (for example,
passwords, messages or credit cards). Learn more

NET:ERR_CERT_AUTHORITY_INVALID

Q To get Chrome’s highest level of security, turn on enhanced protection

Hide advanced Back to safety

Saved to X: Drive
This server could not prove that it is 10.183.4.23; its security certificate is not trusted by
your computer's operating system. This may be caused by a misconfiguration or an
attacker intercepting your connection.

Proceed to 10.183.4.23 (unsafe)

The browser will indicate that the site is connected by HTTPS but is not secure.

o= onyx-hevc-e-Tru

+

C (C A Notsecure | hitps//10.183.4.23

\ Home Status Config Command Manage ?
BROADCAST SYSTEMS W -
SDI Input (e ] Video Encoders ol & Audio Encoders ol £ SDI Cutput ol & PSU Temperature
SDI1 HEVC 4:2:2 10 bit MPEG-1 Layer | ([ NNEEED Encoder
@ 3840x2160p 50.000 fps aazoc0 ops (DD 3840%2160p50
@ D12 120V 50.0°C
@ SDI3
@ sDI 4
Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 4-14
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4.3.2

IP Address Configuration via Web User Interface

To re-configure the IP address via the web interface, go to the Config>Network page.

\ Note: It may be useful to open the Help (?) menu for descriptions of settings.

BROADCAST SYSTEMS W
onyx-hevc-e-1ru
ASI

SDiI

Genlock

Analog Audio

IP Streaming
Mux

Demux
Video

Audio

Serial

SFP

(@ Gateway

(® DNs
® Internal

(® Discovery Protocol

Home Status Config Command Manage ?
View Running View Default View Saved Apply (Save
® Hostname
(@ stream-B (® stream-8
@ stream-A ® stream-A
().control @© control
DHCP No v Description Network settings for thisinterface
MTU 1500 @ DpHeP
© IP Address @ M
Address/Netmask  Gateway DNS @ (® IP Address
® 192 168.2.167/24 192.168.2.1 @ @ Description IP address seftings.
e
© 1P Address 0 e
(© Address/iNetmask
Address/Netmask Description A stalic IPv4 or IPvE address and its prefix
192.168.2.167/24 length, separated by a "/" characler. e.g
192.168.1.2/24 or 1111:2222::3333/32 This
Gateway may be Ieft blank if not used
192 168.2.1 Type String
DNS Regex Pattern A$|(A((25[0-5]|(2[0-4]11[0-9]|[1-9]1)0-9])(
(21)1N){4}(3[0-2]|[1-2][0-8]|[0-8])$)|(*(([0-9a-
l:l TA-FI{1.41)(7 TH0-9a-TA-F]{1.4}(([0-9a-1A-F]
[1,45)01.75]([0-9a-TA-F]{1.4):){1.6}0-92-1A-
@ Internal F1 4}[([0-9a-fA-F{1.4}:}1,5}(.[0-9a-FA-F]
{1,41{1,2}|([0-9a-TA-F]{1.4}:}{1,4}([0-9a-TA-
Discovery Protocol Enabled v FH1.4}){1.3)|([0-9a-fA-F}{1,4):){1.3}(:[0-9a-

TA-FIT, 4141, 4H([0-9a-TA-F}1, 43301, 2}( [0-
9a-TA-FI{1.41){1,51[0-9a-FA-FI{1 4} (([0-9a-
TAFI1, 4101, 6)I((C10-9a-TA-FI{1,4})
[(L7))M(12]0-7]11[0-1][0-2] [1-9][0-9)$)

Change the DHCP setting to No if you do not want the unit to set the IP settings from a DHCP server.

The IP Address/Netmask parameter is written in CIDR notation. This is a compact representation
where the IP address is followed by a slash (/) and then a decimal number which indicates the count
of leading 1-bits in the network mask.

For example, an IP address 192.168.0.15 with a netmask of 255.255.255.0 would be written in CIDR

notation as 192.168.0.15/24, where the first 24-bits of the IP address are masked. See Section 7.2 for

a table of subnets mapped to CIDR values.

Click Apply to activate a running config and Save to retain.

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved.
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5. Web Browser Overview

51 Introduction

The Onyx IP Encoder has a comprehensive web user interface (WUI) for detailed monitoring and
control. The WUI is accessed via a web browser using the IP address of the Onyx, so an Ethernet
connection from the Control, STREAM A or STREAM B port to a PC device is required.

Our devices are shipped to you with the IP DHCP setting enabled. This means that if the Onyx is
connected to a network which is administered by a DHCP server, the IP address will be automatically
assigned. If the device is connected to a network which does not have a DHCP server, contact your
Network Administrator for an IP address you can use.

The IP address can be discovered via the web interface, Device Finder application, or via the front
panel, see Section 4.2.

Note: If you are using a standalone PC or laptop, you will need to set the IP address of the PC to
match the IP address range of the device. Refer to Section 7.1 to find out how to do this.

5.2 Home Page

The Home page provides a dashboard of information relating to currently active configurations. There
are shortcuts to Config pages (red circle) or Status pages (orange circle).

Home Status Config Command Manage ?
BROADCAST SYSTEMS MAlA, -
SDI Input Wl ° Video Encoders Wi ¥  Audio Encoders Wl & SDI Output Wil O PSU
sDI1 i HEVC 4:2:2 10 bit WMPEG-1 Layer | (NN Encoder
19201080150 i 1920x1080i 50.000 fps 448000 bps (DD 1920x1080i50
sDI2 MPEG-1 Layer | (NN 12o0v
44s0000ps  (INNENNEND
Temperature
sDI3 WMPEG-1 Layer | (D
44z0000ps  (EEENEE
DI 4 s20°C MPEG-1 Layer | (INEEEEEEN
@ ass000bps (N

WMPEG-1 Layer | (NN
44s000bps  (INENED
MPEG-1 Layer | (NN
44s0000ps (D
WMPEG-1 Layer | (NN
448000 bps (D
WMPEG-1 Layer | (D
ass000bps (N

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 5-16
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5.3 Status Pages

The Status pages are provided giving detailed information for the Onyx IP Encoder. Select the
category you want to view from the list on the left panel.

Menus can be expanded or collapsed using the arrows adjacent to the header of each parameter.

\ Note: It may be useful to open the Help (?) menu for descriptions of settings.

Home Status Config Command Manage 2
BRORGCAS! SYSTEMS ot f
onyx-hevc-e-1ru
ASI © Input © Input
Name Link Rate Link Type Link Number Sample Format Video St Description Status of active SDI inputs
(© sDI1  SD-SDI  Single-link 1 Type List
Name
SIS @ SDI2  SD-SDI - Single-link 1 ®
IP Streaming @ sSDI3  3G-SDI  Single-ink 1 © Link Rate
@ sS4 SOOI Singiedin . Description Link rate for SDI input.
S 4 -S0 ingle-lini
Demux . Type String
Video © Inputo Option Description
Audio Name sDI1 12G-80I 11 88Gbps 12G-SDI
Link Rate SD-30I 6G-SDI 5.94Gbps 5G-30I
Return Data Link Type single-link
) 3G-80I 2.97Gbps 3G-SDI
Serial Link Number 1
eria Sample Format HD-SDI 1.485Gbps HD-SDI
SFP Video Standard SD-SDI 270Mbps SD-SDI
Network Lock No @ Link Type
Preview File Hiles/sdi/input/0ipreview.jpg
i - Link Number
Licence © output O]
. Sample Format
Unit Name Link Rate Link Type Link Number Sample Format Video ! © B
Storage (@ Encoder 12G-SDI Single-link 1 231 3840 © video standard
Time @ SFP1 12G-8DI Singledink 1 281 3840 @ Lock
(®) Preview File
@ Output
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54

Config Pages

The Config pages are used to make changes to configuration settings. Select the category you want to
edit from the list on the left panel.

Menus can be expanded or collapsed using the arrows adjacent to the header of each parameter.

\ Note: It may be useful to open the Help (?) menu for descriptions of settings.

BROADCAST SYSTES

onyx-hevc-e-1ru

Asl

SDI

Genlock

Analog Audio

IP Streaming
5 Mux

5 Demux

Audio

Serial
SFP
Network
Unit

\
?

@ Video Depth
(®) Chroma Format
(® Latency Mode

(3 Pattern Generator

(® Quadsync® Combining

Home Status Config Command Manage
View Running View Default View Saved Apply Save
(© Encoder (® Encoder
Source Description Config for available video encogérs
© source
Description Video source for encoder.
Video Depth 10 ~ | bit Type String
Chroma Format Option Description
Latency Mode pattern Source video from pattern
(® Pattern Generator generator
(® Quad$ync® Combining Quadsync® Sggrﬂclz:‘:gec from Quagsync
SDI1-4 Source video from SDI 1-4 inputs.
SDI1 Source video from SDI 1 input.
SDI2 Source video from SDI 2 input.
sDIs Source video from SDI 3 input.
SDI4 Source video from SDI 4 input.
(@ standard

Changes to settings can be applied or saved. It is important to understand the differences:

® Apply: applies the setting to the running config, this does not save the setting. On reboot the unit
will return to the saved settings.

® Save: saves the settings in the running config, this will restore these settings on reboot. To save a
change, it must be applied first.

Note: Categories on the left panel marked with a save icon E indicate that they have been applied
but not saved. To carry out a global save, go to the Manage>Config page.
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5.5 Command Pages
The Command pages are used to send commands to the device, or upgrades via external servers.
Select the category you want to send commands to from the list on the left panel.

Menus can be expanded or collapsed using the arrows adjacent to the header of each parameter.

\ Note: It may be useful to open the Help (?) menu for descriptions of settings.

|
TD Home Status Config Command Manage ? \

BAOADCAST S

onyx-hevc-e-1ru

Licence () Download and Upgrade Firmware (©) Download and Upgrade Firmware
Download Protocol HTTP v Description Download an upgrade file from a seryér and install it
Hostname or Address 127.001 Timeout 108
Time (&) Download Protocol
u A t a Description The protocel to use for dgwnloading the image
Username |:| Option Description
Password l:l HTTP Hypertext Transfer Protocol
Reboot When Complete HTTPS Hypertext Transfer Protocol Secure
Run FTP File Transfer Protocol
@ Switch Firmware FTPS File Transfer Protocol Secure
Image Select Use a file on a local file-sytem, at the
g given path
Reboot When Complete Yes ~ Local (host/port/username/password
arguments are ignored). E.g. SD-card
Run or USB drive
© Reboot (?) Hostname or Address
Forced Reboot No v @ Path
Run (@) port
(3 Username
@ Password
(?) Reboot When Complete
@ switch Firmware
(® Reboot
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5.6 Manage Pages

The Manage pages are used for maintenance of the Onyx IP Encoder internal software and settings.

Select the category you want to manage from the list on the left panel.

Menus can be expanded or collapsed using the arrows adjacent to the header of each parameter.

Note: It may be useful to open the Help (?) menu for descriptions of settings.

CAUTION: If performing a firmware upgrade, please ensure the correct upgrade files are being
applied according to the hardware, i.e., touchscreen encoders have touchscreen firmware.

BAGADCAST SYSTEMS Uit

onyx-hevc-e-1ru

Home

Status Config Command Manage

() save Config

(¥) save Config

N Unsaved Modulas Description Save individual or all unsaved moduleg/

Licence
(© Unsaved Modules
Firmware (© Factory Default Config Description Name of the unsaved modul#
Restore Defaults
Time © save
G) Import Config Description Click save next to a module name to save that

i i dividual modul

Dz Choose files No file chosen indviaual module
Overwrite ® SaveAll
Description Click save all to save all listed modules. An error
Merge

() Export Config
Export

may have occurred if any modules remain unsaved
after saving all, individual errors are not reported in
this case

(2 Factory Default Config
(@ Import Config
(3 Export Config
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6. Basic Operation

6.1 Introduction

The sections in this chapter can be used in conjunction as a workflow to complete a system
configuration.

Currently only limited setup can be achieved via the front panel touchscreen, therefore, only web
interface configuration is covered.

Only settings for the Onyx IP Encoder are explained, it is assumed that the inputs to the system are
provided.
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6.2 Video Input

The Onyx IP Encoder can be configured to receive a video input which can be used as a source for an
IP streaming output or the Demux service.

DBS’ QuadSync® mode allows four non-synchronous HD-SDI inputs to be encoded into one output
which can be decoded at the DBS receive device.

Note: The Pattern Generator can be used to test video through the system prior to a live
transmission.

Go to the Config>Video page and set the Encoder Source for the physical video input port. This
example shows a single source SDI video input.

Home Status Config Command Manage ?
BACADCAST SYSTEMS Wity -
onyx-heve-e-1ru View Running View Default View Saved Apply Save
AS| () Encoder
Source SDI1 ~
SDI
: Standard HEVC ~
B Genlock .
Video Depth 10 ~ [ bit
Analog Audio hroms Format
B IP Streaming Latency Mode Low ~
Mux (© Pattern Generator
Demux Specification RP 219 ~
Video Format 4086x2160p ~
B Audio
(© Quadsync® Combining
Serial Video Format 1920x1080p x4 ~
SFP Frame/Field Rate 50 v fps

Network
Unit

Depending on the video input, it may be necessary to configure SDI settings. For a single video input
this should not necessary.

TD Home Status Config Command Manage ?

BACADCAST SYSTE

onyx-hevc-e-1ru View Running View Default View Saved Apply Save
Asl © Input
© sDi1-4
Link Type [Quad-ink ~]
el Sample Format [san ~]
Analog Audio © output
IP Streaming © sFP12
Mux Fixed Source |Encuder V|
Demux Link Type [single-tink ~]
Video Conversion |NUHE V|
Audio
Serial
SFP
Network
Unit
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Video input lock can be verified on the front panel touchscreen and on the WUI Status and Home

pages.

Home Status Config

BAOADCAST SYSTEMS Wiy

Command

Manage

SDI Input Video Encoders

WS

[ e
DI
1920x1080150

sDi2

g
@ sDi s
g

HEVC 4:2:2 10 bit
1920x1060i 50.000 fps

Temperature

SDI 4 520°C

Audio Encoders (]

MPEG-1 Layer | (I
448000 bps (D
MPEG-1 Layer | (NN
44s000bps  (INEEEENIND
MPEG-1 Layer | (NN
44s0000ps  (INNENNEND
MPEG-1 Layer | (NN
44z0000ps  (EEENEE
MPEG-1 Layer | (D
44s0000ps (D
MPEG-1 Layer | (NN
44s000bps  (INENED
MPEG-1 Layer | (NN
44s0000ps (D
MPEG-1 Layer | (D
448000 bps (D

SDI Output

Encoder
1920x1080i50

(e

PSU

12.0v
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6.3
6.3.1

The Onyx IP Encoder can be configured as an IP streaming input (IP1/IP2) which can be used as a
source for the ASI output, the IP streaming output or the Demux service. Setting the Demux to IP1/IP2
will allow you to encode from the IP input.

IP Streaming

IP Streaming Overview

Go to the Config>IP Streaming page, click the + button (orange circle) to create new input/output
settings. Up to two streams per input/output can be applied for redundancy or in SMPTE 2022-7
networks, see Section 6.4.

Once settings have been entered, click Apply to activate a running config and Save to retain.

LAAL NS Home Status Config Command Manage ?
onyx-hevc-e-1ru View Running View Default View Saved Apply Save
ASI ® Input 1
o Buffer Delay |50 | ms

Path Differential [ Low-skew |
Genlock © source
Analog Audio Protocol Address Port TTL Interface SRT | (@
o] IP Streaming © uor 11000 64  Automatic O®
Mux ) source0
Protocol [upP |
Demux
L Address \ |
B Video Port [11000 |
B Audio T 62 |
Serial Interface ‘Aummalic v‘
SFP @ sRT
Network @ Input 2
Unit (© output 1
Source ‘MUX V‘
TS per IP [7
(© Destination
Protocol ~ Address  Port TTL Interface SRT | @
(& WUDP 10.168.20.100 5400 64  Automatic O®

(¥) Destination 0
Protocol
Address
Port
TTL
Interface

® SRT

@ output 2
() Forward

[upP

[10.168.20.100

[5400

64

[Automatic

Note: Streaming status can be monitored in the Status>IP Streaming page, see Section 6.3.4.

Item

Notes

Buffer Delay

IP packets can be received unevenly which causes jitter. This setting will
make the flow of data smoother by adding a delay to the input stream.

Path Differential

The path differential is a delay difference between sources when there are
different routes to the destination, for example in SMPTE 2022-7 systems,
see Section 6.4.

Source Set the source of the output stream. If using IP1 or IP2, ensure the input
settings are configured.
TS per IP The number of transport stream packets in each IP packet. Leave this at

the default value of 7 unless an advanced user.
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6.3.2 UDP/RTP IP Streaming
Unicast Streaming

Unicasting is one-to-one streaming between a sender and receiver. The Onyx can be configured as an
input, output or both.

TD Home Status Config Command Manage 2?

BROADCAST SYSTE L

onyx-hevc-e-1ru View Running View Default View Saved Apply Save
AS| © Input1
Buffer Delay 50 ms
SDI ‘ ‘
Path Differential [ Low-skew v
Genlock
) source
Analog Audio Protocol Address Port TTL Interface SRT (@
IP Streaming ® uop 11000 64 Automatic .. O@
Mux () _Source 0
Protocol [upP v
Demux
Address \ |
B Video Port [11000 |
B Audio ™ 64 ‘
Serial Interface ‘Aummalic v‘
SFP Q@ sRT
Network @ Input 2
Unit (© Output 1
Source ‘Mux V‘
TS per IP [7 |

(© Destination
Protocol ~ Address  Port TTL Interface SRT @
& UDP 10.168.20.100 5400 64 Automatc .. O@
(2).Destination 0

Protocol [upP |
Address [10.168.20.100 |
Port [5400 |
it 64 |
Interface [Automatic |
(® SRT
@ output 2
() Forward
Item Notes
Protocol UDP, RTP or SRT.

Note: See Section 6.3.3 for SRT details.

Address When configuring an Input, it is not necessary to enter an address.
When configuring an Output, enter the IP address of the destination
device.
Port Port numbers are used to identify IP address connections.
TTL The time to live value limits how long data circulates in a system.
Interface This will set the physical interface that the unicast is received on.
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Multicast Streaming

Multicasting is one-to-many streaming between a sender and multiple receivers. The Onyx can be
configured as an input, output or both.

Home Status Config Command Manage 2
BAGADCAST SYSTEMS i H
onyx-hevc-e-1ru View Running View Default View Saved Apply Save
ASI @ Input 1
SDI
Path Differential Low-skew v
Genlock
() source
Analog Audio Protocol  Address  Port TTL Interface SRT (@
@] IP Streaming @ RTP 239245504 11000 64  Stream-A O®
Mux (%) Source 0
Demux
Address 239.245.50 4
B Video Port 11000
B Audo
Seria
SFP OSRT
Network @ Input 2
Unit (© output 1

() Destination
Protocol  Address Port TTL |Interface SRT @
(® RIP 2392455025 5400 64 Sieam-B .. QO@
(©) Destination 0

Protocol

P

TP

<

Address
Port
™
Interface
(3 SRT
@ output 2
(® Forward
Item Notes
Protocol UDP or RTP.
Address Enter the multicast stream address that is being received or sent.

The multicast address range is 224.0.0.0 to 239.255.255.255. For more
guidance on multicast addressing, see Table 6-1.

Port Port numbers are used to identify IP address connections.
TTL The time to live value limits how long data circulates in a system.
Interface This will set the physical interface that the multicast is expected on. When

multicast streaming, it is particularly important to select the actual
interface being used.

Start Address | End Address Description

224.0.0.0 224.0.0.255 Reserved for special well-known multicast addresses
224.01.0 238.255.255.255 Globally scoped (Internet-wide) multicast addresses
239.0.0.0 239.255.255.255 Administratively scoped (local) multicast addresses

Table 6-1: Multicast Address Uses
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6.3.3 SRT (Secure Reliable Transport) Protocol

SRT is a video streaming transport protocol that delivers secure low latency streaming over noisy or
unpredictable (lossy) networks such as the public internet. SRT utilises the UDP transport protocol but
adds error checking for reliability.

If SRT streaming is required, the settings for unicast streaming will also need to be configured, see
Section 6.3.2.

TD Home Status Config Command Manage 2?

onyx-hevc-e-1ru View Running View Default View Saved Apply Save
AS| ®© Input 1
e Butfer Delay ms
Path Differential
Genlock © source
Analog Audio Protocol Address Port TTL Interface SRT @
o] IP Streaming ® SsRT 11000 64  Automatic o®
© source 0
) sRT
ook
St Enerypronpassphrase ||
© Input2
© Output 1
(© Destination
Protocol  Address Port TTL Interface SRT @
(® SRT 101682659 5400 64 Automatic oO®
(© Destination 0
Protocol SRT ~
© sRT
Encryption Passphrase l:l
@ output 2
© Forward
Item Notes
Mode The Caller initiates the outbound call to the Listener. The Caller can be

an input (receiver) or output (sender).

The Listener waits for an inbound connection from the Caller. The
Listener can be an input (receiver) or output (sender).

Note: In a one-to-one setup, it is arbitrary whether the Caller and
Listener device is the input or output. However, the input or output must
be set to Listener if it is ingesting multiple Callers.

A Rendezvous server will allow the delivery of messages from one
source to another. This can be used to avoid port forwarding via a
router.

Delay The delay ca be adjusted to account for dropped packets. The delay will
depend on the round-trip time (RTT) and the packet loss. This is advised
in the web page help guide.
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Item Notes

Encryption Passphrase SRT includes an AES128 encrypted passphrase. This must be matched
in the input and output device.

If this is left blank, no encryption will be applied.

6.3.4 IP Streaming Status
The streaming input and output status can be monitored in the Status>IP Streaming page.

Jitter and error count measurements are key performance indicators which can be corrected by
adjusting Buffer Delay parameters in the setup.

Home Status Config Command Manage 2
BROADCAST SYSTEMS AW L
onyx-hevc-e-1ru
ASI @ Input1
51 () source
State Address  Bitrate Jitter  Error Counts  SRT
Genlock @ Okay 0000 6681168 bps 0.022ms
IP Streaming ® Redundancy
Demux (® Error Counts
Video @ input2
Audio © Output1
Return Data (© Destination
. State Address Bitrate SRT
Serial
@ Okay 10.168.26.59 29996423 bps
SFP
Output 2
Network © output
(3 Forward
Licence
Unit
Storage
Time
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6.4 SMPTE 2022-7 Networks

The Onyx IP Encoder is SMPTE-2022-7 compliant. SMPTE 2022-7 IP networks allow for the recovery
of lost packets by generating two streams with the same data using different routes to the destination.
If a packet was lost at the receiver on path 1, the packet is taken from path 2 and vice versa. To be
able to switch between path 1 and path 2 packets seamlessly, some buffering is needed to deal with
the delay difference or jitter at the input (can be observed in the Status>IP Streaming page).

The following diagram and screenshots provide an example unicast setup.

Path 1 \.l
£ Stream A Stream A é

192.168.100.100/24 ~ Encoder 192168100 101/24 ~ Decoder

-
192.168.101.100/24 192.168.101.101/24

Stream B Stream B
Path 2 c

Figure 6-1: Example SMPTE 2022-7 System

Encoder Config>Network Settings

The Stream A and Stream B ports for the Encoder and Decoder are configured as per Figure 6-1.

! DC)ITD Home Status Config Command Manage ?
onyx-hevec-e-iru View Running View Default View Saved Apply Save
Asi
sDI @ stream-B
Genlock -

o
Analog Audio @ IP Address
Streaming Address/Netmask Gateway DNS @
s @ 192.168.101.100/24 o®
Demux © stream-a
Video DHCP Mo -
o wr
udio ® IP Address
Serial Address/Netmask Gateway DNS @
SFP @ 192.168.100.100/24 oO®
@ control
@ Internal
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Decoder Config>Network Settings

TD Home Status Config Command Manage ?

View Running View Default View Saved Apply Save

Hostname onyx-heve-d-1ru
© stream-B
wr
Genlock 2
© P Address
Analog Audio
Address/Netmask Gateway DNS @
Streaming @ 192.168.101.101/24 el
Bens (> stream-A
Video DHCP No v
Audio W
Serial () IP Address
SFP Address/Netmask Gateway DNS @
@ 192.168.100.101/24 o®
(® control
Discovery Protocol Enabled v

Encoder Config Streaming Settings

The encoder streams are both outputs and the streaming protocol must be RTP. In this example we
are unicasting, therefore, the RTP address must point to the decoder.

1 DQ'TD Home Status Config Command  Manage ?

onyx-hevc-e-1ru View Running View Default View Saved Apply Save
ASI ® Input1
sDI (® Input 2
Genlock © Output
source
ik
(® Destination
Protocol  Address Port TTL Interface SRT
Demux (® RTP 192168100101 10100 64 Stream-A [©]
® RTP 192188101101 10101 64 Stream-8 [©]
Video
Audio ® output2
Seril
SFP () Destination
Network Protocol Address Port TTL Interface SRT @
Unit (® Forward
Source Destination (P
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Decoder Config>Streaming Settings

The decoder streams are both inputs and the streaming protocol must be RTP. In this example we are
unicasting, therefore, the RTP address for the decoder can be left blank.

Adjust the Path Differential depending on the distance between the sources; buffer delay and path
differential are explained in the WUI help guide and in Section 6.3.1.

| B YSTEMS AL
onyx-heve-d-1r
u
ASI
SDI

Genlock

Analog Audio

Demux
Video
Audio
Serial
SFP
Network
Unit

Home Status Config Command Manage

?

® Input1
autter Detay T
Path Differential
© source
Protocol Address Port TTL Interface SRT
® r1P 10100 64  Stream-A [©)]
® riP 10101 64 Stream-8 [©)]
@ nput2
@Outpuu
(® output2
(® Forward

Source Destination @

View Running View Default View Saved Apply Save
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7. Appendix A: Reference Material
7.1  How to Configure a PC IP Address

The following guide will tell you how to configure a PC or laptop IP address so that it matches the IP
address range of the unit you are connected to. This is important because if they don’t match, you will
not be able to communicate with your device.

The IP address range given in this example is a good one to use if you are unsure.

%% » Control Panel » NetworkandInteet » Network and Sharing Center General

Control Panel Home . . N . . Connection
View your basic network information and set up connections [Pvd Comnectivity: No Internet access

Change adapter settings - K @ See full map IPv6 Connectivity: No network access
B = Media State: Enabled

Duration: 01:58:04
Speed: 1.0 Gbps

Change advanced sharing

settings SOU1L-PUR-W00043 Multiple networks Internet

(This computer)

View your active networks onnect or disconnect
3. Click on the network adapter Detais...

}}J purple.cobham.ocal Accesstypes - Intemet | oy, yish to configure
M Domain network Connections: § Corporate

Activity
4. Click on ‘Properties’.

. Received
S Unidentified network Accesstype:  No Internet ageé
b

Public network Connections: [ [Local Area Connection2

493,367

Change your networking settings

| @Propertes | [ @Disable | [ Diognose

¢ Set up 2 new connection or network

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point. [ Close.

e Connect to a network

7. Select ‘Use the following IP address’ and enter the IP
address you wish to use. Any units connected to this PC
Networking | Auhentication | Shang . must be on the same address range but the last number
| ers locate{ Internet Protocol Version 4 (TCP/IPv4) Properties = of the address must be unique.

pov— In this example — 192.168.0 is common and 2 is unique.

5. Select ‘Internet Protocol : The ‘Subnet Mask’ will auto populate.
o y You can get IP settings assigned automatically if yous

Version 4 (TCP/IPv4) this capability. Otherwise, you need to ask your pZtivork administrator

for the appropriate IP settings. A

D Local Area Connection2 Properties t to a wireless, wired, dial-up, or VPN network connection.

Connect using

This connection uses\, \folowing tems:
¥ % Cient for Mcrosh \Networks Obtain 2n IP address automatially 3 Clos indows oK
@ 8 QoS Packet SchivNer se all windows by clicking ‘0K’ or
C gme and Printer Shanty for Microsoft Networks © Use the folowing IP address: ‘Close’ to the apply the settings.
-i- Intemet Protocol Versioh 6 (TCP/1Pv6) 1P address: 192.168. 0 . 2
¥ - Intemet Protocol Version 4 (TCP/IPv4)
| 4. Link-Layer Topology Discovery Mapper 1/0 Driver
] .4 Link-Layer Topology Discovery Responder Default gateway:

Subnet mask: 255.255.255. 0

2.Click on
‘Open Network and Sharing Centre’

Description @ Use the following DNS server addresses:
Transmission Control Protocol/Intemet Protocol. Preferred DNS server:

Alternate DNS server: . . B b b ﬁt‘:’lgl(::’chﬁ::‘-

Currently connected to:

Unidentified n¢

Validate settings upon exit ¥ Nolntemet acciks

1. Click the network Open Network and Sharing Center

icon which may also —_—

look like this 4 . 10:01
11/01/2016

Figure 7-1 How to configure a PC IP address
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7.2 Subnet with CIDR Values

CIDR Subnet Mask CIDR Subnet Mask
/132 255.255.255.255 115 255.254.0.0
/131 255.255.255.254 14 255.252.0.0
/30 255.255.255.252 /13 255.248.0.0
129 255.255.255.248 12 255.240.0.0
128 255.255.255.240 1M1 255.224.0.0
127 255.255.255.224 /10 255.192.0.0
126 255.255.255.192 /9 255.128.0.0
125 255.255.255.128 8 255.0.0.0
124 255.255.255.0 17 254.0.0.0
123 255.255.254.0 /6 252.0.0.0
122 255.255.252.0 /5 248.0.0.0
121 255.255.248.0 14 240.0.0.0
120 255.255.240.0 /3 224.0.0.0
/19 255.255.224.0 12 192.0.0.0
/18 255.255.192.0 " 128.0.0.0
17 255.255.128.0 /0 0.0.0.0
/16 255.255.0.0
7.3 Video Resolutions
The following table defines video resolution to the SDI interface.

SDI Resolution

12G-SDI 2160p60, 2160p59.94, 2160p50

6G-SDI 2160p30, 2160p29.97, 2160p25, 2160p24, 2160p23.98

3G-SDI 1080p60, 1080p59.94, 1080p50

1.5G-SDI 1080p30, 1080p29.97, 1080p25, 1080p24, 1080p23.98

1080i60, 1080i59.94, 1080i50
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8. Appendix B: After Sales Support

8.1 Documentation and Software

Itis DBS’s practise to make the majority of our latest user guides and software available to customers
online, by using our WatchDox facility. To access this site, please contact your Account Manager or
send a request to uk.technical.support@domotactical.com.

You will be sent a link where you can log in and create your own password followed by a confirmation
email. Once you have done this, you can then log in to your account.

8.2 Contact Technical Support
The Technical Support team can be accessed by one of the following:
® Phone: +44 1489 566 750

® Email: support@domobroadcast.com (no restricted content)

8.3 Using the DBS RMA Service
8.3.1 Contact DBS

If there is a problem and our technical support team have been unable to resolve the issue, email
support@domobroadcast.com to request a Return Material Authorisation (RMA) form.

8.3.2 Complete and Return the RMA Form
Complete and return the RMA form including a detailed description of the problem.

When the hub receives the completed form, an RMA number and shipping instructions will be sent.

833 Pack the Device

‘ Note: Before packing, remove all personal non-DBS kit or media from the device.

Use the original shipping container and packing materials, if possible.

If the original packing materials are not available, wrap the equipment with soft material (e.g., PU/PE
form) then put the wrapped equipment into a hard cardboard shipping box.

834 Mark the Box and Send to DBS

Clearly mark the outside of the shipping box with the RMA number and send the box using your
normal process.
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9. Appendix C: Safety and Maintenance

Note: The following guidelines may or may not be applicable to your product. However, we would ask
that you read them to assess their relevance.

9.1 Cautions and Warnings

Area Note

Cables Connecting cables should not be positioned where they are likely to
become damaged or where they may present a trip hazard.

Electrostatic discharge ESD guidelines must be followed for this electrostatic sensitive device.

Enclosures Do not remove any factory installed screws or fastenings as this may
void any warranties.

There are no functions that require the user to gain access to the interior
of the product. There are no user serviceable parts inside.

Environment The equipment should not be used in hazardous or corrosive
atmospheres.

Power supply Ensure that the power supply arrangements are adequate to meet the
stated requirements of each product. Observe all electrical safety
precautions.

Thermal control system | If you operate this device in an enclosed space, you must ensure it has
adequate airflow to keep it cool.

Installation Ensure the unit is well secured to prevent it falling and injuring
personnel.

9.2 Repairs and Alterations
Attempted repairs, alterations, improper installations or connections may invalidate the warranty.

Please contact Technical Support if you suspect a faulty or defective component. See Section 8.2.

9.3 Cleaning

® Turn off the unit before maintenance

® Use a clean, soft, damp cloth to clean the unit. A microfiber cloth is recommended.
® Do not use alcohol or cleaning solutions to clean the unit

® Do not immerse the unit in water to clean it

® |f the unit becomes wet, immediately dry it with a microfiber or other lint-free cloth

Copyright © 2023 Domo Tactical Communications (DTC) Limited. All rights reserved. Page 9-35
Commercial in Confidence



Revision: 1.2 Onyx HEVC Encoder Setup Guide BROADCAST SYSTEMS VWL

9.4 Caring for your Equipment

® Do not subject the unit to physical abuse, excessive shock or vibration

® Do not drop, jar or throw the unit

® Avoid exposure to excessive moisture or liquids

® Do not submerse the unit unless it is designed to be submersible

® Do not expose the unit to corrosives, solvents, cleaners or mineral spirits
® Avoid exposure to excessive cold and heat

® Avoid prolonged exposure to direct sunlight

® Do not place or leave units on surfaces that are unstable

® Only use accessories intended for the specific make and model of your unit, especially batteries,
chargers and power adapters.

9.5 Storage
® Turn off the unit and remove batteries before storage
® Store units and battery packs in a cool, dry area at room temperature (22°C)

® Do not store units and/or batteries in active chargers
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