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Warranty Registration

SONIFEX

Register Online for an
Extended 2 Year Warranty

As standard, Sonifex products are (
supplied with a 1 year back to base Product:
warranty.

If you register the product online, you Serial No:
can increase your product warranty
to 2 years and we can also keep
you informed of any product design
improvements or modifications.

To register your product, please go online to www.sonifex.co.uk/register

S 0 N I F Ex Sonifex Limited ® 61 Station Road ® Irthlingborough ® Northamptonshire ® NN9 5QE ® United Kingdom
Tel: +44 (0)1933 650 700 ® Fax: +44 (0)1933 650 726 ® Email: technical.support@sonifex.co.uk ® Internet: www.sonifex.co.uk



As standard, Sonifex products are supplied with a 1 year back to base
warranty. In order to register the date of purchase and so that we can keep
you informed of any product design improvements or modifications, it is
important to complete the warranty registration online. Additionally, if you
register the product on the Sonifex website, you can increase your product
warranty to 2 years. Go to the Sonifex website at: https://www.sonifex.
co.uk/technical/register/index.asp to apply for your 2 year warranty.

Note: For your own records the product serial number is recorded on the CE
certification page of this handbook.

Sonifex Warranty & Liability Terms & Conditions

1. Definitions
‘the Company’ means Sonifex Ltd and where relevant includes companies
within the same group of companies as Sonifex Limited.

‘the Goods’ means the goods or any part thereof supplied by the Company
and where relevant includes: work carried out by the Company on items
supplied by the Purchaser; services supplied by the Company; and software
supplied by the Company.

‘the Purchaser’ means the person or organisation who buys or has agreed
to buy the Goods.

‘the Price’ means the Price of the Goods and any other charges incurred by
the Company in the supply of the Goods.

‘the Warranty Term’ is the length of the product warranty which is usually
12 months from the date of despatch; except when the product has been
registered at the Sonifex website when the Warranty Term is 24 months
from the date of despatch.

‘the Contract’ means the quotation, these Conditions of Sale and any
other document incorporated in a contract between the Company and the
Purchaser.

This is the entire Contract between the parties relating to the subject
matter hereof and may not be changed or terminated except in writing in
accordance with the provisions of this Contract. A reference to the consent,
acknowledgement, authority or agreement of the Company means in
writing and only by a director of the Company.

2. Warranty

a. The Company agrees to repair or (at its discretion) replace Goods
which are found to be defective (fair wear and tear excepted) and
which are returned to the Company within the Warranty Term
provided that each of the following are satisfied:

notification of any defect is given to the Company immediately
upon its becoming apparent to the Purchaser;

ii. the Goods have only been operated under normal operating
conditions and have only been subject to normal use (and
in particular the Goods must have been correctly connected
and must not have been subject to high voltage or to ionising
radiation and must not have been used contrary to the
Company'’s technical recommendations);

iii. the Goods are returned to the Company’s premises at the
Purchaser’s expense;

iv.  any Goods or parts of Goods replaced shall become the
property of the Company;

V. no work whatsoever (other than normal and proper
maintenance) has been carried out to the Goods or any part of
the Goods without the Company’s prior written consent;



vi.  the defect has not arisen from a design made, furnished or
specified by the Purchaser;

vii. the Goods have been assembled or incorporated into other
goods only in accordance with any instructions issued by the
Company;

viii. the defect has not arisen from a design modified by the
Purchaser;

ix.  the defect has not arisen from an item manufactured by
a person other than the Company. In respect of any item
manufactured by a person other than the Company, the
Purchaser shall only be entitled to the benefit of any warranty
or guarantee provided by such manufacturer to the Company.

In respect of computer software supplied by the Company the
Company does not warrant that the use of the software will be
uninterrupted or error free.

The Company accepts liability:

(i)  for death or personal injury to the extent that it results from
the negligence of the Company, its employees (whilst in the
course of their employment) or its agents (in the course of the
agency);

(i)  for any breach by the Company of any statutory undertaking as
to title, quiet possession and freedom from encumbrance.

Subject to conditions (a) and (c) from the time of despatch of

the Goods from the Company’s premises the Purchaser shall be
responsible for any defect in the Goods or loss, damage, nuisance

or interference whatsoever consequential economic or otherwise or
wastage of material resulting from or caused by or to the Goods. In
particular the Company shall not be liable for any loss of profits or
other economic losses. The Company accordingly excludes all liability
for the same.

At the request and expense of the Purchaser the Company will test
the Goods to ascertain performance levels and provide a report of
the results of that test. The report will be accurate at the time of the
test, to the best of the belief and knowledge of the Company, and the
Company accepts no liability in respect of its accuracy beyond that
set out in Condition (a).

Subject to Condition (e) no representation, condition, warranty or
other term, express or implied (by statute or otherwise) is given by
the Company that the Goods are of any particular quality or standard
or will enable the Purchaser to attain any particular performance

or result, or will be suitable for any particular purpose or use

under specific conditions or will provide any particular capacity,
notwithstanding that the requirement for such performance, result or
capacity or that such particular purpose or conditions may have been
known (or ought to have been known) to the Company, its employees
or agents.



g. (i)  To the extent that the Company is held legally liable to the Item Quantity

Purchaser for any single breach of contract, tort, representation Product unit 1

h fault, th ’s liability for th
or other act or defau t,.t e Company’s liability for the same TEC s e Do e 8 il (s 1
shall not exceed the price of the Goods.
Handbook and warranty card 1
(i)  The restriction of liability in Condition (g)(i) shall not apply to

any liability accepted by the Seller in Condition (c). If you require a different power lead, please let us know when ordering the

h. Where the Goods are sold under a consumer transaction (as defined product.

by the Consumer Transactions (Restrictions on Statements) Order
1976) the statutory rights of the Purchaser are not affected by these Repairs & Returns

Conditions of Sale. Please contact Sonifex or your supplier if you have any problems with your
Sonifex product. Email technical.support@sonifex.co.uk for the repair/
Unpacking Your Product upgrade/returns procedure, or for support & questions regarding the

Each product is shipped in protective packaging and should be inspected product operation.

for damage before use. If there is any transit damage take pictures of the
product packaging and notify the carrier immediately with all the relevant
details of the shipment. Packing materials should be kept for inspection and
also for if the product needs to be returned.

The product is shipped with the following equipment so please check to
ensure that you have all of the items below. If anything is missing, please
contact the supplier of your equipment immediately.



CE Conformity

The products in this manual comply with the essential requirements of the
relevant European health, safety and environmental protection legislation.

The technical justification file for this product is available at Sonifex Ltd.

The declaration of conformity can be found at:
https://www.sonifex.co.uk/declarations

There are no user serviceable parts inside the equipment. If you should
ever need to look inside the unit, always disconnect the mains supply
before removing the equipment covers. The cover is connected to earth
by means of the fixing screws. It is essential to maintain this earth/
ground connection to ensure a safe operating environment and provide
electromagnetic shielding.

Voltage Setting Checks

Ensure that the machine operating voltage is correct for your mains power
supply by checking the box in which your product was supplied. The voltage
is shown on the box label. The available voltage settings are 115V, or 230V.
Please note that all products are either switchable between 115V and 230V,
or have a universal power supply.

Fuse Rating

The product is supplied with a single fuse in the live conducting path of the
mains power input. For reasons of safety it is important that the correct
rating and type of fuse is used. Incorrectly rated fuses could present a
possible fire hazard, under equipment fault conditions. The active fuse is
fitted on the outside rear panel of the unit.

Power Cable & Connection
An |IEC power connector is supplied with the product which has a moulded
plug attached.

The mains plug or IEC power connector is used as the disconnect device.
The mains plug and IEC power connector shall remain readily operable to
disconnect the apparatus in case of a fault or emergency.

The mains lead is automatically configured for the country that the product
is being sent to, from one of:

Territory Voltage IEC Lead Type Image
UK & Middle East 230V UK 3 pin to IEC lead @
European Schuko round 2 pin to L
Europe 2307 0P {4
USA, Canada and ) oN
South America 115V 3 flat pin to IEC lead 0o
. =
A 7 1) 5 ey 230V Australasian 3 flat pin to IEC lead | A

%

Zealand



Safety & Installation

Connect the equipment in accordance with the connection details and
before applying power to the unit, check that the machine has the correct
operating voltage for your mains power supply.

This apparatus is of a class | construction. It must be connected to a mains
socket outlet with a protective earthing connection.

Important note: If there is an earth/ground terminal on the rear panel of
the product then it must be connected to Earth.

WEEE Directive

The Waste Electrical and Electronic Equipment (WEEE)
Directive was agreed on 13 February 2003, along with the
related Directive 2002/95/EC on Restrictions of the use of
certain Hazardous Substances in electrical and electronic
equipment (RoHS). The Waste Electrical and Electronic Equipment Directive
(WEEE) aims to minimise the impacts of electrical and electronic equipment
on the environment during their life times and when they become waste.
All products manufactured by Sonifex Ltd have the WEEE directive label
placed on the case. Sonifex Ltd will be happy to give you information about

Fig A: RB-RK1 Small Redbox Front Rack-mount Kit .

local organisations that can reprocess the product when it reaches its “end
of use”, or alternatively all products that have reached “end of use” can be
returned to Sonifex and will be reprocessed correctly free of charge.

Atmosphere/Environment
This apparatus should be installed in an area that is not subject to excessive
temperature variation (<0°C, >50°C), moisture, dust or vibration.

This apparatus shall not be exposed to dripping or splashing, and no objects
filled with water, such as vases shall be placed on the apparatus.

Fitting Redboxes

Redboxes can be fixed to the underside of a desk, or other surfaces
using 4.2mm holes in the sides and fixed with 2 x M4 screws or 2 x No. 6
countersink wood screws.

They can also be rack-mounted, with either the front, or rear of the Redbox
positioned at the front of the rack (Note: this product is front rack-mounted
as standard):




Safety & Installation

Front Mounting Redboxes: For rack mounting smaller (28cm) units the
optional RB-RK1 (Red) or RB-RK1B (Black) kit can be used (which include
4 off M6 panel fixing screws).

Rear Mounting a Redbox: For rear panel mounting you can use either the
RB-RK2 (in this case), or RB-RK3, depending on the size of your Redbox.

WG NPT | WG NPT & SuTPUT 1 DUTPUTE | Amasn. Dusl mescemct rntn aam 77 ]
- Py AT > ng
z g = — 30 T HcmAL

POWER
MPUT 1 (NPT 2 TV T DAL . 5 )
mn . « e Fuiss 4 - .
LLLL] c E

. .
WeuTR 113V - 250V

. T LFFLTER SONIFEX AC e RO
CALITION: Dissansest the mains wuosy beloes romeving (e squipmeat iovess.  wnw.sonifez.couk MAK W ctnmeti | ¥

L]
CAUTION: DHConoect o maing supply Laloes memaving ih squipmnt Covers.

Fig C: RB-RK3 Large Redbox Rear Rack-mount Kit.
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3G/HD/SD-SDI Video Distribution Amplifiers RB-VHDA8

1 RB-VHDA8 3G/HD/SD-SDI 1 Input, 8 Output Video Distribution Amplifier

Introduction

- )
el

® -

Fig 1-1: RB-VHDAS Front Panel

The RB-VHDAS is a high performance, reliable eight way digital video The rear panel has a single female BNC connector for the 3G/HD/SD-SDi
distribution amplifier for re-clocking and distributing a 3G, HD (high input and a further eight female BNC connectors for the outputs. Each
definition) or SD (standard definition) SDI source to eight outputs. The unit output is buffered providing driven outputs for greater reliability.
provides automatic input detection, re-clocking and cable equalisation of

A Il AC input filtered IEC, th italsoh dj t
the input signal to 100/350 meters (HD/SD) of coax cable. S Well as an AL power input on a filtere © unit also has an adjacen

12V DC input on a 2.5mm co-axial connector, for use, for example, in
The full range of SD, HD and 3G standards are supported by the unit, outside broadcast vehicles. Both power inputs can be used to give a dual
allowing NTSC and PAL composite digital signals right up to component redundant power supply; whichever voltage is higher will be used.

digital signals at 1080p 60Hz. . . e
The front panel of the case has a single bi-colour LED which indicates amber

to show power is present, then green should a valid incoming SDI signal be
detected.

© © ¢

© © @ © ©

qup

Fig 1-2: RB-VHDAS Rear Panel



3G/HD/SD-SDI Video Distribution Amplifiers RB-VHDA8

System Block Diagram

SDI Output
BNC1
. SDI Output
Cable BNC 2
Driver SDI Output
BNC 3
. SDI Output
® | Cable BNC 4
| Driver SDI Output
BNC 5
SDI Input Cable Reclocker
BNC EQ % SDI Output
Cable BNC 6
Driver SDI Output
BNC7
” SDI Output
* DVB-ASI can only be used on Cable BNC8
non-inverting outputs Driver

Fig 1-3: RB-VHDAS8 System Block Diagram

Front Panel Controls & Indicators Rear Panel Connections
The front panel of the case has a single bi-colour LED which indicates amber ~ 3G/HD/SD-SDI Input

to show power is present, then red should a valid incoming SDI signal be The single input uses a BNC connector.
detected.

3G/HD/SD-SDI Outputs
The eight outputs use BNC connectors.



3G/HD/SD-SDI Video Distribution Amplifiers RB-VHDA8

Technical Specification For RB-VHDA8 Rear Panel Connections
Compatible SMPTE-424M (3G) HD/SD-SDI Video Input: 1 x BNC (Unbalanced)
Standards: SMPTE-292M (HD-SDI)
SMPTE-259M-AC1 (SD-SDI) HD/SD-SDI Video Outputs: 8 x BNC (Unbalanced)
SMPTE 344M1
DVB-ASI2 at 270Mb/s Power Supply:
1 Other rates will be passed without reclocking. AC: Filtered IEC, continuously rated 85-264VAC,
2 Non inverted outputs only. 47-63Hz, fused
Impedance: 75Q terminating Fuse Rating: Anti-surge fuse 1A 20 x 5mm
Equalisation: Up to 100m of Belden 1694A at 1.485Gbps DC: 12V 300mA max, DC supply, 2.5mm
Up to 350m of Belden 1694A at 270 Mbps socket fused
Data Rates: Fully supported: 143, 270, 1483.5, Equipment Type
1485, 2967 & 2970Mbps ;
’ . RB-VHDAS: 3G/HD/SD-SDI 1 Input, 8 Output Video
Passed but not reclocked: 177, 360 & 540Mbps Distribution Amplifier

Reclocking & Equalisation: Automatic
Physical Specification

Resolution: Automatic

Dimensions 48cm (W) x 10.8cm (D) x 4.3cm (H)
Return Loss: >15dB at 1500MHz (Raw): 19” (W) x4.3” (D) x 1.7 (H) (1U)
Output Jitter: <0.2UI Dimensions 59cm (W) x 20.5cm (D) x 6¢m (H)
(Boxed): 21” (W) x 8” (D) x 2.4” (H)
Signal Level: 800mV +10%
Weight : Nett: 1.3kg Gross: 1.9kg
Front Panel Indicators Nett: 2.9lbs Gross: 4.2lbs
Power LED: Amber indicates power is present, Red indicates Accessories
detection of valid incoming SDI signal
RB-RK3: 1U Rear panel rack kit for large Redboxes



2 3G/HD/SD-SDI Video Distribution Amplifiers RB-VHDA2x4

2 RB-VHDA2x4 3G/HD/SD-SDI 2 Input, 8 Output Video Distribution Amplifier

Introduction
- =

RB-VHDA2x4

Fig 2-1: The RB-VHDA2x4 3G/HD/SD-SDI 2 Input, 8 Output Video Distribution Amplifier

The RB-VHDA2x4 is a high performance, reliable dual input and System Block Diagram
eight output digital video distribution amplifier for re-clocking and
distributing up to two 3G, HD (high definition) or SD (standard
definition) SDI sources.

SDI Output 1

By default, the RB-VHDA2x4 acts as two independent video SDI Output 2

distribution amplifiers, with input 1 routed to outputs 1-4 and

input 2 routed to outputs 5-8. Either input can also be routed to all
outputs if desired which can be selected by the Input Select switch
on the front panel or via the built-in webserver. The webserver also Cammm Reclock
provides status information for the unit. SDI Input 1

SDI Output 3

SDI Output 4

The unit provides automatic input detection, re-clocking and cable

equalisation of the input signals to 100/350 meters (HD/SD) of coax ® Reclock
cable. SDI Input 2

SDI Output 5

Crosspoint
The full range of 3G, SD and HD standards are supported by the unit SDI Output 6
allowing PAL and NTSC signals up to 1080p 60Hz to be distributed.
Each output is individually buffered providing separately driven

outputs for greater reliability.

SDI Output 7

SDI Output 8

0000

As well as an AC power input, the unit also has a 12V DC input for
use, for example, in outside broadcast vehicles. Both power inputs
can be used to give a dual redundant power supply.

Fig 2-2: The RB-VHDA2x4 System Block Diagram



RB-VHDA2x4

Front Panel Controls and Indicators Input
Status

| |
Power Reset Mode
LED Button Select

Fig 2-3: The RB-VHDA2x4 Front Panel

Power LED
The POWER LED illuminates whilst internal power is present within the

Mode Selection Table

) . K ) L Mode Input 1 Status Input 2 Status
unit. If this indicator is not on, the most likely reason is simply the absence
f mai but under fault conditions it may also indicate a ruptured | Pt ON OFF
o r-nams power, but un er. au ct?n itions it may also indicate a rupture Input 1 to Outputs 1-8
mains fuse or a problem with the internal power supply module. Input 2 OFF oN

Input 2 to Outputs 1-8

Reset Button

In the unlikely event that the unit fails to respond, press the reset button to Dual
Input 1 to Outputs 1-4

Input 2 to Outputs 5-8

ON ON

reboot the unit.

Input Status

There are two LED indicators on the front panel to provide input lock
status. When a valid input signal has been applied to either input then the
corresponding LED will be lit solid green. When an input has not detected
a valid signal the LED will flash green. Each input has its own status
indication.

Mode Select

This button provides local control to allow the user to cycle through the
routing modes available. Pressing the button once will indicate the current
mode selected using the two front panel status LEDs. Pressing again while
the current mode is displayed will cycle though the modes. The modes and
the corresponding LED states are described below.



2 3G/HD/SD-SDI Video Distribution Amplifiers RB-VHDA2x4

Rear Panel Connections

Ethernet Fuse
|

SDI Inputs SDI Outputs

Fig 2-4: The RB-VHDA2x4 Rear Panel

Mains Power

Power is applied via a standard three-pin IEC male socket. Mains voltages
between 85V and264V AC and frequencies between 47 and 63Hz are
accepted without adjustment. A 1A, 5 x 20mm SB fuse is used. The Earth
pin MUST be connected to ensure safety.

DC Power

The unit provides a secondary power source for the unit via a DC input.

This power input can accept voltages in the range of 9 — 14V and must be
able to source 500mA. Both mains and DC power sources can be connected
at the same time.

Ethernet
The Ethernet port is connected using a standard RJ-45 connector on the
rear of the panel.

It is a 10/100Mbps link. The unit can be controlled remotely over the
Ethernet connection using the built-in webserver. By default the unit is
configured for dynamic addressing using DHCP and Auto-IP. If a static IP
address is required then this must be configured through the webserver.

DC Input Mains Inlet

Ethernet Connector (RJ-45)
Pin No.

Function

Transmit Data (+)
Transmit Data (-)
Receive Data (+)

No connection

No connection

Receive Data (-)

No connection

O IN|O(N (D [W|N |-

No connection

SDI Inputs

The SDI inputs are connected using a female BNC and have a 75Q input
impedance. They are both a triple rate SDI receiver with automatic input
rate detection and equalisation. They support the full range of 3G, SD and
HD standards from NTSC and PAL up to 1080p 60Hz. The status of the inputs
are displayed on the status LEDs on the front panel. When the SDI input
rate and format has been detected, the indicator will be lit solid green.



SDI Outputs 1to 8

The eight SDI outputs are connected using the female BNC connectors on
the rear panel. They have a 75Q output impedance in accordance with the
SMPTE standard and are both re-clocked and independently buffered.

Webserver & Unit Discovery

The RB-VHDA2x4 uses the Zeroconf networking methodology to allow the
unit to be a “plug and play” device. Just simply connect it to the network
and use it. The unit is assigned an IP address using a DHCP server, or a self-
assigned address using AUTOIP when one isn’t available.

The RB-VHDA2x4 uses Bonjour discovery on a network. Once the unit has
been connected to the network it will try to obtain an IP address from

a DHCP server on the network, if none is found then the unit will use
Auto-IP to assign itself an IP address. There is no direct method for the
user to determine exactly which IP address has been assigned to the unit.
Using a Bonjour discovery application or browser plug-in, the unit can be
discovered and connected to with relative ease. Bonjour is available as
standard on MAC OS and as plug-in for Internet Explorer for the Bonjour for
windows download. You can also use the discovery application provided by
Sonifex and available from the download page.

-SDI Video Distribution Amplifiers RB-VHDA2x4
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Technical Specification For RB-VHDA2x4

Compatible Standards:

SMPTE-424M (3G)

SMPTE-292M (HD-SDI) SMPTE-259M-AC1
(SD-SDI)

SMPTE 344M

DVB-ASI at 270Mb/s

1. Other rates will be passed without
reclocking.

1. Other rates will be passed without reclocking.

Impedance:
Equalisation:

Data Rates:

Fully supported Passed
but not reclocked:

Reclocking &
Equalisation:

Resolution:
Return Loss:
Output Jitter:
Signal Level:

Front Panel Indicators
Power LED:
Input Status 1 & 2 LEDs:

Rear Panel Connections

3G/HD/SD-SDI Video
Input:

75Q terminating

Up to 100m of Belden 1694A at 1.485Gbps
Up to 350m of Belden 1694A at 270 Mbps

143, 270, 1483.5,

1485, 2967 & 2970Mbps
177, 360 & 540Mbps

Automatic

Automatic

>15dB at 1500MHz
<0.2UI

800mV £10%

Red indicates power is present

Green indicates signal is present, flashing
green indicates signal is missing.

2 x BNC (Unbalanced)

3G/HD/SD-SDI Video
Outputs:

Ethernet Port:

Power Supply:
AC:

Fuse Rating:
DC:

Equipment Type
RB-VHDA2x4:

Physical Specification
Dimensions (Raw):

Dimensions (Boxed):
Weight:

Accessories
RB-RK3:

8 x BNC (Unbalanced)

RJ45 with status LEDs

Filtered IEC, continuously rated 85-
264VAC,
47-63Hz, fused, max 10W

Anti-surge fuse 1A 20 x 5mm 12V 500mA
max, DC supply, 2.5mm socket fused

3G/HD/SD-SDI 2 inputs, 8 output video
distribution amplifier

48cm (W) x 10.8cm (D) x 4.3cm (H)
19” (W) x 4.3” (D) x 1.7” (H) (1U)

58.5cm (W) x 22.5cm (D) x 7cm (H)
23” (W) x 8.9” (D) x 2.8” (H)

Nett: 1.3kg Gross: 1.9kg
Nett: 2.9lbs Gross: 4.2lbs

1U Rear panel rack kit for large Redboxes
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The Redbox range of audio embedders and de-embedders use the latest technology to offer embedding and de-embedding for analogue and digital
audio signals into and out of all 3G, HD and SD-SDI video signals, respectively. There are currently 4 products in the range.

Embedding and De-Embedding Overview

Audio embedding is the process of taking one or more audio signals,
formatting them into packets and then placing them into the ancillary
or blanking space of a video signal. Audio de-embedding is the process
of retrieving this audio data from the video signal but not necessarily
removing it. These two processes are standardised by two SMPTE
documents, SMPTE-272M for SD-SDI and SMPTE-299M for HD-SDI and
3G-SDI.

Both of these standards allow for the embedding of 16 channels of 24-bit,
48kHz audio. Which are divided down into 4 groups of 4 channels.

Each standard consists of a control packet and an audio data packet. The
control packets hold certain control information about the audio to aid in

the de-embedding process or any other receiving equipment. There is one
control packet per group, these packets are optional for SD. The control
packet is normally placed in the horizontal blanking period once per field or
frame. The audio data packets contain the actual audio sample data. There
are considerable differences between SD and HD, the main ones being
that SD data packets contain only 20-bit data and are of variable length
while the HD data packets contain 24-bit data and are of fixed length. The
HD packets also provide an error correction and detection method. The

SD standard consists of a further packet, the extended data packet. These
packets contain the 4 least significant bits of the audio samples to provide
full 24-bit audio.
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Introduction

The RB-VHDMAS is an 8 channel analogue de-embedder contained in a
single 19-inch rack unit. The unit can selectively de-embed up to 8 channels
within any audio group of an SDI video signal, to any of the analogue
outputs. After which, the video becomes two independent paths, where the
audio groups can be selectively deleted or passed through and then sent to
the re-clocked SDI outputs.

The de-embedding channel routing is controlled via the front panel buttons
and indicators. There is also LED indication for SDI input status and audio
group presence.

The unit can be remote controlled via Ethernet or serial port connections
using the Sonifex SCi software.

System Block Diagram

It has a triple rate SDI receiver with automatic input rate detection and
equalisation along with two re-clocked and individually buffered SDI
outputs. It supports the full range of 3G, HD and SD standards from NTSC
and PAL up to 1080p 60Hz.

There is independent level control for each analogue output channel, which
can be adjusted from -24dB through to +24dB in 0.5dB steps.

The analogue outputs have three full-scale gain settings which can be set
via jumpers inside the unit. Allowable settings are +12dBu, +18dBu and
+24dBu reference FSD. The balanced and unbalanced output connections
are paralleled, allowing one type to be used per output.

SDI SDI
Input @_I% Receiver Delay
EQ

Audio
De-embedder
Analogue
Outputs l
Balanced Bank 1 :
DACs !
8 Channel | 8 Channel
CLeve‘ Routing
4 ontrol
Bank 2 i
Unbalanced (%) DACs I

Audio DI SoI
Bglsesté Transmitter [> © ouput 1

cD
Audio

SDI SDI

Pass/ Transmitter [> © Output2
Delete

cD
Audio
Group
Detect

Fig 4-1: RB-VHDMAS System Block Diagram
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Front Panel Indicators & Controls

Power BANK

LED Button

e =
RB-VHDMAS

ana

Fig 4-2: RB-VHDMAS Front Panel

Power LED

The POWER LED illuminates whilst internal power is present within the
unit. If this indicator is not on, the most likely reason is simply the absence
of mains power, but under fault conditions it may also indicate a ruptured
mains fuse or a problem with the internal power supply module.

Reset Button
In the unlikely event that the unit fails to respond, press the reset button to
reboot the unit.

Bank

The BANK button and its indicators are used to select the audio output
bank when controlling the de-embedding channel routing. The button LED
is used show whether the bank is enabled. To enable or disable the bank,
press and hold the BANK button for two seconds until the bank number
indicator blinks. When lit green it is enabled and when lit red it is disabled.
When the bank is disabled, all audio outputs are muted.

Bank Channel

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio output bank
channel when controlling the de-embedding channel routing. The button

BANK
Channel

3G/HD/SD-SDI Video Embedders & De-Embedders RB-VHDMAS8 4

GROUP
Button

GROUP
Channel

STATUS
Button

LED is used to show whether the channel is enabled. To enable or disable
the channel, press and hold the BANK CHANNEL button for two seconds
until the channel number indicator blinks. When lit green it is enabled and
when itis lit red it is disabled. When the channel is disabled, the audio
output is muted. The channel will also be muted if the bank is disabled,
even if the channel is enabled.

Group

The GROUP button and its indicators are used to select the group audio
number within the video signal to de-embed and send to analogue outputs
in the currently selected bank.

Group Channel

The GROUP CHANNEL button and its indicators are used to select the
channel number within the currently selected group to de-embed and send
to the analogue output in the currently selected bank and bank channel.
This button is only used when operating in Channel mode.

Status
This button is used to used to enter and exit the group deletion mode,
which is discussed later.

11
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Audio Group Detection

The four audio group indicators associated with the STATUS button, display
the audio groups which are present in the SDI video signal. If an audio
group is present, its relevant indicator will be lit. This is useful to determine
which groups are available for de-embedding and/or deleting.

Rear Panel Connections

Bank 1 Bank 2
De-embed Bank Unbal Unbal
Bal Outputs Outputs Outputs

SDI Outputs
land2

ETHERMET
This proc

Fig 4-3: RB-VHDMAS Rear Panel

Lock Indicator

The lock indicator is lit when the the SDI receiver has detected and locked
to the incoming video format. If the input is disconnected or is intermittent
then the lock indicator will stay unlit.

Output Indicators
These two indicators are used to indicate which one of the two outputs are
selected when configuring audio packets for deletion.

Mains Power

Power is applied via a standard three-pin IEC male socket. Mains voltages
between 85V and264V AC and frequencies between 47 and 63Hz are
accepted without adjustment. A 2A, 5 x 20mm SB fuse is used. The Earth
pin MUST be connected to ensure safety.

12

Ethernet Fuse

Remote Control

The unit can be controlled remotely either by serial RS-232 or Ethernet
using the Sonifex SCi software. Using remote control allows the user to
monitor the status of the unit and also set various options and settings not
available via the front panel.

RS232 Remote Control

A 9-way female D-type connector carries a standard RS232 interface via
which advanced configuration options may be set and many functions may
be remotely controlled. The pin assignations are as follows:
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Pin No. Function Network Connector (RJ-45)

1 Unused Pin No. Function

6 Unused 1 Transmit Data (Positive)
2 Data transmit (TX) 2 Transmit Data (Negative)
7 Unused 3 Receive Data (Positive)
3 Data receive (RX) 4 No connection

8 Unused 5 No connection

4 Unused 6 Receive Data (Negative)
9 Unused 7 No connection

5 Ground 8 No connection

The RB-VHDMAS will interface directly with personal computer serial ports SDI Input

at standard RS232 signal levels using a straight-through cable. The default
format is 19200 baud with 8 data bits, even parity and 1 stop bit. Sonifex
SCi software, when installed on a suitable PC, provides straightforward
graphical access to all remote control and configuration options via both
RS232 and Ethernet interfaces. Alternatively, commands may be issued
from any text-based terminal program (e.g. Hyperterminal) or custom
software may be developed for specific requirements.

Ethernet

The Ethernet port is connected using a standard RJ-45 connector on the
rear of the panel. Itis a 10/100Mbps link. The unit is shipped with DHCP
enabled to allow the unit to be plug and play if the users local area network
has a DHCP server. If one is not available on the network and the unit
cannot retrieve a valid IP address after 45 seconds it will default to a static
address. This static address is set to 192.168.0.100 by default but can be
altered through SCi using the serial port connection. If DHCP is not required
then this can also be disabled through SCi using the serial port connection.

The Network connectors pin assignations are as follows:

The SDI input is connected using a single female BNC and has a 75Q

input impedance. Itis a triple rate SDI receiver with automatic input rate
detection and equalisation. It supports the full range of 3G, SD and HD
standards from NTSC and PAL up to 1080p 60Hz. The status of the input is
displayed on the status LEDs on the front panel. When the SDI input rate
and format has been detected, the SDI lock indicator will be lit.

SDI Outputs

The two SDI outputs are connected using the two female BNC connectors
on the rear panel. They have a 75 Q output impedance in accordance with
the SMPTE standard and are both re-clocked and independently buffered.
Each output can be configured separately for group deletion settings.

Audio Connections

Analogue Audio Outputs

The RB-VHDMAS has eight analogue outputs which are separated into two
banks of four channels. These can be connected using balanced connections
through the D-type connectors or unbalanced connections through BNC
connectors, all are available on the rear panel. The balanced analogue

13
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outputs can be wired unbalanced by connecting non-phase (-) pin to the
ground pin for that output, and then connecting the audio signal to the
phase (+) pin.

The two output types are connected internally, so please ensure that only
one type of connection is used per output.

Full Scale Setting

The analogue output full-scale settings, which determine the full-scale
0dBFS level for the digital audio, are set internally via jumpers. They are
factory set to +18dBu by default.

RB-VHDMAS D-type Pin-out

Full-scale Settings Jumper

JP1 P2
+12dBu Not fitted Not fitted
+18dBu Fitted Not fitted
+24dBu Fitted Fitted

Audio Output Gain Adjustment

The default audio output gain is unity. However, to accommodate lower

or higher level sources it is possible to introduce gain or attenuation on a
per channel basis. Each audio channel has an adjustable gain range from
-24dBu to +24dBu in 0.5dB increments. This is set using the remote Control
ports. Once set, this value is stored and reloaded each time the unit is
powered on.

14

Pin No. Function Function
De-Embed Bank 1 De-Embed Bank 2

1 Channel 1+ Channel 1+

14 Channel 1- Channel 1-

2 Channel 1 Ground Channel 1 Ground

15 Channel 2+ Channel 2+

3 Channel 2- Channel 2-

16 Channel 2 Ground Channel 2 Ground

4 Channel 3+ Channel 3+

17 Channel 3- Channel 3-

5 Channel 3 Ground Channel 3 Ground

18 Channel 4+ Channel 4+

6 Channel 4- Channel 4-

19 Channel 4 Ground Channel 4 Ground

7to13 Do not connect Do not connect

20 to 25 Do not connect Do not connect

Control Modes

There are two modes available to control the de-embedding channel
routing process. These are the BANK mode and the CHANNEL mode.

Bank Mode

In Bank mode, audio is routed on a per bank basis, so when controlling de-

embedding a group of audio is selected to be sent to a bank.

Channel Mode

In Channel mode, audio is routed on a per channel basis, this allows for
maximum flexibility when de-embedding, allowing any channel within any
group be sent to any channel of any of the available audio output banks.
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Changing Control Mode

To switch between Bank and Channel control modes, simultaneously press
and hold the GROUP CHANNEL and BANK CHANNEL buttons for 5 seconds.
The mode will switch after this time and the button can be released. Bank
mode is in use when both the BANK CHANNEL and GROUP CHANNEL button
LEDs are not lit. Conversely, when Channel mode is in use these two LEDs
are lit.

When switching from Channel to Bank mode, all channel mappings are
reset to default. When switching from Bank to Channel mode, the channel
mappings are retained to allow for further modification.

De-Embedding

The unit is always de-embedding, automatically reading all the audio data
contained in the video signal as it appears to the de-embedding block.
Using the front panel controls the user can control which of these channels
or groups within the video input are routed to the analogue outputs.

If an SD video signal is being received and extended audio data is detected,
then the unit will automatically use this to reproduce full 24-bit audio data
and no user intervention is required.

Bank Mode
In bank mode, de-embedding is controlled on a per group basis. So whole
groups are selected to be output on a particular bank.

1. To de-embed a group of audio to a specific bank.
2. Select the output bank number, using the BANK button.
3. Select the group to de-embed using the GROUP button.

The BANK button LED will show whether the bank is enabled. To enable de-
embedding to this bank, press and hold the BANK button for two seconds,

until the button turns green. This indicates that de-embedding is enabled to
this bank. To turn off de-embedding, then hold the BANK button down until

the button turns red. The bank number indicator will blink to show that the
change has been applied.

In this mode, the channels of the group are mapped directly to the bank
channels. For example channel 1 in the selected group is de-embedded
to channel 1 of the selected bank. Channel 2 in the selected group is de-
embedded to channel 2 of the selected

bank etc.

Cycling through the banks using the BANK button, allows the user to
determine which banks are currently enabled for de-embedding and will
also show the source group for that bank.

Channel Mode

In channel mode, de-embedding is controlled on a per channel basis. So
individual channels within a group are selected to be output on a particular
channel within a bank.

To de-embed a group channel of audio to a specific bank channel.

1. Select the output bank number using the BANK button.

2. Select the output bank channel using the BANK CHANNEL button.

3. Select the group to de-embed using the GROUP button.

4. Select the group channel to de-embed using the GROUP CHANNEL
button.

To enable de-embedding to this channel, both the BANK and BANK
CHANNEL must be enabled. This is indicated by the button LED being lit
green. If either are red, then simply enable them by holding down the
relevant button for two seconds.

Cycling through the banks and bank channels using the BANK and BANK
CHANNEL buttons respectively, allows the user to determine which bank
channels are currently enabled for de-embedding and will also show the
source for that bank channel.

15
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Deleting Audio Groups

If the SDI video signal contains audio groups which require deleting, then
these can be deleted on a per output basis. For example if the video input
contained all four audio groups then it is possible to delete all groups on
output 1 and only groups 1 and 2 on output 2.

The unit will also delete any ancillary packets marked for deletion and
realign the packets to make maximum use of the available ancillary space.

To delete audio groups the unit is put into a special group deletion mode.
To enter this mode press and hold the STATUS button for 5 seconds. The
front panel button indicators will change so that only the GROUP, GROUP
CHANNEL and STATUS buttons are available. The GROUP button and
indicators are used to select the group number, the GROUP CHANNEL
button is used to enable or disable deletion on this group and the STATUS
button is used to select the output. Once the desired settings have been
set, then using the same method to enter the group deletion mode will exit
it. The new settings will be applied as soon as the unit returns to its normal
operating mode.
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Technical Specification For RB-VHDMAS

Front Panel Controls & Indicators

Bank 1 or 2

Channels 1,2,3 0or4
Groups1,2,30r4

Group channels 1,2,3 or 4

1 x SDI input status LED
2 x SDI output LEDs
4 x Audio group status LEDs

De-embed Bank Select:
Bank Channel Select:
Group Select:

Group Channel Select:
Status:

Audio Specifications
+24dBu (balanced)
<50Q (balanced)

12dBu, 18dBu or 24dBu ref FSD (jumper
selectable)

Better than -106dB (RMS A-weighted at 24-bit,
balanced)

Better than -85dB THD+N at 1kHz (balanced)
3G/HD/SD: 1.1 ms

Max. Output Level:
Output Impedance:
Full Scale Settings:

Signal to Noise:

Distortion and Noise:
De-embed Delay:

Connections

Analogue Audio Outputs: 8 output channels via BNC (unbalanced)
or D-type socket (balanced)

Analogue Audio Connectors: 8 x BNC 2 x 25-way D-type

Universal filtered IEC, continuously rated
85-264VAC @47-63Hz, fused, max 14W

Power Supply:

SDI Specification

SDI Input: 1 x BNC, 3G/HD/SD-SDI
SDI Outputs: 2 x BNC, 3G/HD/SD-SDI, Re-clocked
Impedance: 75Q
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Output Alignment Jitter: <0.2UI (3G <0.3Ul)
800mV +/- 10%
Return Loss: <15dB at 1500MHz

SDI Supported Standards: 270Mbps, SMPTE-259M-C (SD)
1.485 or 1.4835Gbps, SMPTE-292M (HD)
2.97 or 2.967Gbps, SMPTE-424M (3G), SMPTE
425M-A

Supported Video Formats: 525/59.94 (SMPTE-125M)
625/50 (ITU-R BT.656)
720p/23.98, 24, 25, 29.97, 30, 50, 59.94, 60
(SMPTE-296M)
1035i/59.94, 60 (SMPTE-260M)
1080i/50, 59.94, 60 (SMPTE-274M)
1080p/23.98, 24, 25, 50, 59.94, 60 (SMPTE
274M)
1080pSF/23.98, 24, 25, 29.97, 30 (RP-211)
1080i/50 (SMPTE-295M)
1080p/50 (SMPTE-295M)

SD: 290 pixels / 22 us
HD: 570 pixels / 8 us
3G: 570 pixels / 4 us

Output Level:

Video Delay:

Video Delay Control: 525/59.94 0 to 55 frames
625/50 0 to 46 frames
1080p/50 0 to 8 frames
1080p/59.94,60 0to 10 frames
720p/23.98, 24, 25
1080i/50

1080p/23.98,24,25
720p/29.97, 30
1035i/59.94, 60
1080i/59.94, 60
1080p/29.97,30
720p/50 0 to 33 frames
720p/59.94, 60 0 to 40 frames
24-bit, 48kHz synchronous
SMPTE-272M-C

SMPTE-299M

0 to 16 frames

0 to 20 frames

Embedded Audio:

Serial Port: RS232, 9 way D-type
Ethernet Port: 10/100Mbps, RJ-45
Fuse Rating: Anti-surge fuse 2A 20 x 5mm

Equipment Type

RB-VHDMAS

Physical Specifications

3G/HD/SD-SDI De-embedder, 8 channel
analogue outputs

Dimensions (Raw): 48cm (W) x 10.8cm (D*) x 4.2cm (H) (1U)

19” (W) x 4.3” (D*) x 1.7” (H) (1U)
59cm (W) x 27.5cm (D) x 11cm (H)
23.2” (W) x 10.8” (D) x 4.3” (H)

Nett: 1.8kg Gross: 2.3kg
Nett: 4.0lb  Gross: 5.11b

Dimensions (Boxed):

Weight:
* Note that this product is deeper than standard Redboxes

Remote Interface Commands & Responses
Protocol

Sonifex SCi remote control software handles all communication with the
unit via a convenient graphical user interface. However, this protocol is
provided for those users who wish to develop their own remote control
applications or communicate with the unit using a text-based terminal
program.

Command Format

Commands are case-insensitive and should be terminated in a carriage
return character, a line feed character may be sent but it will be ignored.
Further commands sent before the first command is acknowledged will be
ignored. Responses will be CR & LF terminated.

17
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Remote Control Commands
Command Description Response

COM:b,d,p,s Serial Port Settings ACK:
b is the baud rate (9600, 19200,
38400, 57600 and 115200)
d is the data bits (7 or 8)
p is the parity (N, O, E)
s is the stop bits (1 or 2)

CTM:m Control Mode ACK:
m is the mode
0 = bank
1 = channel

DEL:o,g,e Delete Audio Group ACK:

o is the output (0 or 1)
g is the group (0 to 3)
e is the option0 = don’t delete

1 =delete
DWN: Initiates a Firmware Update
DMC:b,c,e De-Embed Bank Channel Enable ACK:

This is only used when operating in
advanced mode

b is the bank (0 to 3)

cis the channel (0 to 3)

e is the option

0 = off

l1=o0n

DMB:b,e De-Embed Bank Enable ACK:
b is the group (0 to 3)
e is the option
0 = off
1=o0n

DMR:b[,bc],g[,gc] De-Embed Route Control ACK:
b is the bank (0 to 3)
bc is the bank channel (0 to 3) — only
in channel mode
g is the group (0 to 3)
gc is the group channel (0 to 3) — only
in channel mode
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FPL:e

MAC:

NET:

XXXX,V.Y.Y.Y,2.2.2.2

NOP:o,v

OPG:b,c,g

SRQ:
UID:
VER:

Front Panel Lock ACK:
e is the enable option

0 = off

1=o0n

MAC Address MAC:

Returns the MAC address of the unit ~ XXXXXXXXXXXX
in 12 hex characters.

Network Address Settings ACK:
X.X.X.X is a valid IP address

v.y.y.y is a valid subnet mask

z.z.z.z is a valid gateway address

Network Options ACK:
o is the option number

0 =DHCP

v is the option value

0 = off

1=o0n

Output Gain ACK:
b is the bank number (0 or 1)

c is the channel (0-3)

g is the gain value 0 to 96

0 = -24dBu and 96 = +24dBu

Status Request

Unit ID UID:RB-VHEMAS8
Version information VER:M1.m1.b1,
M1.m1.b1 is the Firmware version M2.m2.b2

M2.m2.b2 is the FPGA version
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Fig 4-4: SCi System Screen

This page is used for the connecting and disconnecting SCi to the unit,
updating the firmware in the units, displaying the current status of the unit
and controlling various settings.

Status

Video Input

Shows the current SDI input rate, video format and the audio groups status.
When an audio group is detected in the incoming stream the status is set to
PRESENT, and MISSING when that group is not detected.
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Video Output 1 & 2
The two video output status boxes show the audio group status for each
output. There are three states per output and these are described below.

PASS : This audio group is being passed through on this output.
EMBED : This audio group is being embedded on this output.
DELETE : This audio group is being deleted on this output.

Admin Connection

e | e | i 0| vt st
P

This displays any connection
which has “Administrator”
rights to the unit.

Network Status

This displays the current
network settings assigned to
the unit.

mmmm

it
i
i
i
i

Settings
General
Front Panel Lock

Fig 4-5: SCi Admin Screen

When selected, this control disables the front panel and prohibits any
changes to be made via the front panel. This control is automatically
disabled when the unit is powered on.

Channel Control
Enables/Disables the channel control mode.

Front Panel LED Brightness
Increases or decreases the LED intensity on the front panel.

Restore Defaults

Pressing this button will cause the unit to restore all settings to their factory
defaults. All previous settings will be lost. Note: The login details are not
reset and are unaffected by this process.
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settings
General Metwork | Factory |

¥ Erubie DHCP

Static tetwork Settings
Lo -
Rs232 1P aderess: 11,188 .0 .m0
Sudwret gk 235 . 285 . 256 .0
Matmark I
Padkess: 19216811101 Defat patemays 392 . 4890 .1

Sbotmasc 2652552650
Default gateway: 192. 368,111
MAC pddress:  DOARD1100:00: 14

RS-232:
COM1L:19200,8,E,1

Serial o,

Version
ores VLL1VLLO

Fig 4-6: Network Settings

Network

Enable DHCP

This enables the unit to receive it’s IP address, subnet mask and gateway
settings from a DHCP server. If one is not available then this should be
disabled through the serial port and a valid static address be entered.

Note: This setting cannot be changed while connected to the unit over
Ethernet.

IP Address: Displays the current IP address of the unit. If DHCP is enabled
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then this will normally be the IP address supplied by the DHCP server.
Subnet Mask: Displays the current subnet mask for the unit.
Default gateway: Displays the current default gateway for the unit.

Note: The units are discovered using broadcast packets. If your PC has two
network cards, then there is a limitation in windows that requires the two
addresses to be on different subnet addresses.

Updating The Firmware

The firmware will occasionally be updated to add new features or correct
any possible issues that may arise. Check for updates at: https://www.
sonifex.co.uk/technical/software

To update the firmware click on the button labelled “Update Firmware” and
then select the downloaded firmware file. Firmware files will always have
an “.dwn or dw2” extension. A progress bar will appear in SCi, indicating
how much of the file has been uploaded to the unit.

When the unit switches to update mode, the unit will continue to operate
as normal but the front panel will become locked. The progress of the
update will be displayed on screen and once complete the unit will return
to it’s previous state and operate as normal. To complete the update the
unit must be restarted. Only then will the update be complete.



De-Embed Page

Systens De-Embed | Audio Dutputs | Delay |
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Fig 4-7: SCi De-Embed Screen

This page allows you to configure the group sources for each of the
available De-Embed banks on the unit.

When in bank control mode, only the top group selection box is available
for each bank. This selects the group to de-embed to all the channels in
that bank.

When in channel control mode, all of the selection boxes become available,
allowing you to individually select a group and channel for each output.

3G/HD/SD-SDI Video Embedders & De-Embedders RB-VHDMAS8 4

Bank Enable: This control enables the bank for De-Embedding.
Group/Channel: Selects the group and/or channel for De-Embedding to the
bank.

Enable: Individually enables each channel within the bank. Only used in
channel control mode.

De-embed Source

This selection allows you to select whether the video source for the
de-embedder block comes before or after the video delay block. If the
source is selected to be pre-delay block then de-embedded audio will not
be delayed, if the source is selected to be post-delay block then the de-
embedded audio will be delayed by the same amount as the video.
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Audio Outputs Page

System | De-Embed Audio Dutputs | pelay |

De-embed Bank 1 Deembed Bank 2
Ik Ik

{3 S - R
BB 4. dnad

] ] 35 5 ] =] 0 G5

RS-232 Version
COMLIS00,3E, 1 VR LLVELD

Fig 4-8: SCi Audio Outputs Screen

This page allows you to configure the audio outputs for the available De-
Embed banks.
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Gain Slide Bars: Controls the output gain or attenuation for each output
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.

Termination: Only available on the the RB-VHCMD16, these controls select
the output termination from between 75 and 110Q.
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The amount of delay through the unit can be expressed in either lines

or frames. The maximum number of which is determined by the current
video format being received by the unit. When the input rate changes the

Videa Delay Central

Hode

Doy Bt maximum delay value is updated.
(% Frama | | Ly Priss ENTER ke to apiy. v P

T Line

System | De-Embed | Audio outputs [Dely ||

= = Mode: Selects between Line or Frame delay mode.
] Delay Edit: This is where the actual delay valued can be entered. This
Current defay: 0 Frames . . .
value is represented on the slide bar below, which can also be altered to
configure the delay value.
Current Delay: This label displays the current delay value active in the unit.

He: Thi s clelay b prot vy ke e -srrbckleny
embaddeg,

B pre iy Bk

Version
vELiiveLd

Fig 4-9: SCi Delay Screen

This page allows control over the video delay through the unit. This control
is only available in the newer units running firmware V2.X.X or greater.
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Introduction

The RB-VHEMAS is an 8 channel analogue embedder contained in a single
19-inch rack unit. The unit can selectively embed up to 8 analogue channels
onto either of the two output video paths which are sent to the re-clocked
SDI outputs. It also has the capability to allow audio groups to be deleted
or passed through on each of the two video paths prior to the embedding
process.

The embedding channel routing is controlled via the front panel buttons
and indicators. There is also LED indication for SDI input status and audio
group presence.

The unit can be remote controlled via Ethernet or serial port connections
using the Sonifex SCi software.

System Block Diagram

It has a triple rate SDI receiver with automatic input rate detection and
equalisation along with two re-clocked and individually buffered SDI
outputs. It supports the full range of 3G, SD and HD standards from NTSC
and PAL up to 1080p 60Hz.

There is independent level control for each analogue input channel, which
can be adjusted from -24dB through to +24dB in 0.5dB steps.

The analogue inputs have three full-scale gain settings which can be set via
jumpers situated inside the unit. Allowable settings are +12dBu, +18dBu
and +24dBu for FSD. The balanced and unbalanced input connections are
paralleled, allowing one type to be used per input.

Audio Audio " SDI
Audio Sl
Group Pass / ; Output 1
Detect Delete Embedder Transmitter & p
Sl Sl hudo Audio sl Sl
Input O [: Receiver Delay Ealsst/ Embedder Transmitter Output2
EQ clete cD
Analogue
Inputs
41 Bank1 Balanced
u ADCs
Channel | 8 8 (IJ_hanlne\
Routing [ *7 evel
Control 41 gank2
7| ADCs L——(© Unbalanced

Fig 5-1: RB-VHEMAS Block Diagram
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Front Panel Indicators & Controls

BANK
LED Button

AUDND EMBED

RB-VHEMAS

Fig 5-2: RB-VHEMAS Front Panel

Power LED

The POWER LED illuminates whilst internal power is present within the
unit. If this indicator is not on, the most likely reason is simply the absence
of mains power, but under fault conditions it may also indicate a ruptured
mains fuse or a problem with the internal power supply module.

Reset Button
In the unlikely event that the unit fails to respond, press the reset button to
reboot the unit.

Bank
The BANK button and its indicators are used to select the audio input bank
when controlling the embedding channel routing.

Bank Channel

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio input bank
channel when controlling the embedding channel routing.

Group

The GROUP button and its indicators are used to select the group number
with which to embed the analogue input channels to. The button LED is
used show whether embedding is enabled to the currently selected group.
To enable or disable the embedding to a group, press and hold the GROUP

BANK
Channel

GROUP
Channel

STATUS
Button

GROUP
Button

button for two seconds until the group number indicator blinks. When lit
green it is enabled and when it is lit red it is disabled. When the group is
disabled, no embedding is done to that group number.

Group Channel

The GROUP CHANNEL and its indicators are used to select the channel
within the currently selected group with which to embed the analogue
input channel to. This button is only used when operating in Channel

mode. The button LED is used show whether the channel is enabled for
embedding. To enable or disable the channel, press and hold the GROUP
CHANNEL button for two seconds until the channel number indicator blinks.
When lit green it is enabled and when it is lit red it is disabled. When the
channel is disabled, no audio is embedded to that channel. The channel will
also not be embedded if the group is not enabled for embedding, even if
the channel is enabled.

Status

This button is used to select the output number when controlling the
embedding routing. It is also used to enter and exit the group deletion
mode.

Audio Group Detection
The four audio group indicators associated with the STATUS button display
the audio groups present in the SDI input. If an audio group is present,
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its relevant indicator will be lit. This is useful to determine which groups
require deleting or which groups are available for embedding.

Lock Indicator

The lock indicator is lit when the the SDI receiver has detected and locked
to the incoming video format. If the input is disconnected or is intermittent
then the lock indicator will stay unlit.

Output Indicators

These two indicators are used to indicate which one of the two outputs
are selected when configuring the embedding routing or when configuring
audio packets for deletion.

Rear Panel Connections

Bank 1 Bank 2
Embed Bank Bal Unbal Unbal
Inputs Inputs Inputs

CMEED BANK 2 BAL INP

Mains Power

Power is applied via a standard three-pin IEC male socket. Mains voltages
between 85V and264V AC and frequencies between 47 and 63Hz are
accepted without adjustment. A 2A, 5 x 20mm SB fuse is used. The Earth
pin MUST be connected to ensure safety.

Remote Control

The unit can be controlled remotely either by serial RS-232 or Ethernet
using the Sonifex SCi software. Using remote control allows the user to
monitor the status of the unit and also set various options and settings not
available via the front panel.

SDI Qutputs
land?2

Fig 5-3: RB-VHEMAS Rear Panel
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Ethernet Fuse

RS232 Remote Control
A 9-way female D-type connector carries a standard RS232 interface via

which advanced configuration options may be set and many functions may
be remotely controlled. The pin assignations are as follows:
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Pin No. Function Network Connector (RJ-45)

1 Unused Pin No. Function

6 Unused 1 Transmit Data (Positive)
2 Data transmit (TX) 2 Transmit Data (Negative)
7 Unused 3 Receive Data (Positive)
3 Data receive (RX) 4 No connection

8 Unused 5 No connection

4 Unused 6 Receive Data (Negative)
9 Unused 7 No connection

5 Ground 8 No connection

The RB-VHEMAS will interface directly with personal computer serial ports SDI Input

at standard RS232 signal levels using a straight-through cable. The default
format is 19200 baud with 8 data bits, even parity and 1 stop bit. Sonifex
SCi software, when installed on a suitable PC, provides straightforward
graphical access to all remote control and configuration options via both
RS232 and Ethernet interfaces. Alternatively, commands may be issued
from any text-based terminal program (e.g. Hyperterminal) or custom
software may be developed for specific requirements.

Ethernet

The Ethernet port is connected using a standard RJ-45 connector on the
rear of the panel. Itis a 10/100Mbps link. The unit is shipped with DHCP
enabled to allow the unit to be plug and play if the users local area network
has a DHCP server. If one is not available on the network and the unit
cannot retrieve a valid IP address after 45 seconds it will default to a static
address. This static address is set to 192.168.0.100 by default but can be
altered through SCi using the serial port connection. If DHCP is not required
then this can also be disabled through SCi using the serial port connection.

The Network connectors pin assignations are as follows:

The SDI input is connected using a single female BNC and has a 75Q

input impedance. It is a triple rate SDI receiver with automatic input rate
detection and equalisation. It supports the full range of 3G, SD and HD
standards from NTSC and PAL up to 1080p 60Hz. The status of the input is
displayed on the status LEDs on the front panel. When the SDI input rate
and format has been detected, the SDI lock indicator will be lit.

SDI Outputs

The two SDI outputs are connected using the two female BNC connectors
on the rear panel. They have a 75Q output impedance in accordance with
the SMPTE standard and are both re-clocked and independently buffered.
Each output can be configured separately for embedding and group
deletion settings.

Audio Connections

Analogue Audio Inputs

The RB-VHEMAR has eight analogue input channels which are separated

into two banks of four channels. The analogue audio inputs are converted

to digital audio using high performance, low noise stereo 24-bit ADCs. They

are connected using balanced connections through the D-type connectors
27
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or unbalanced connections through BNC connectors, all are available on
the rear panel. The balanced analogue inputs can be wired unbalanced
by connecting non-phase (-) pin to the ground pin for that input, and then
connecting the audio signal to the phase (+) pin.

The two input types are connected internally, so ensure that only one type
of connection is used per input.

Full Scale Setting

The analogue input full-scale settings, which determine the full-scale OdBFS
level for the digital audio, are set internally via jumpers. They are factory set
to +18dBu by default.

15 Channel 2+ Channel 2+

3 Channel 2- Channel 2-

16 Channel 2 Ground Channel 2 Ground
4 Channel 3+ Channel 3+

17 Channel 3- Channel 3-

5 Channel 3 Ground Channel 3 Ground
18 Channel 4+ Channel 4+

6 Channel 4- Channel 4-

19 Channel 4 Ground Channel 4 Ground
7to 13 Do not connect Do not connect
20 to 25 Do not connect Do not connect

Full-scale Settings Jumper

JP1 P2
+12dBu Not fitted Not fitted
+18dBu Fitted Not fitted
+24dBu Not fitted Fitted

Audio Input Gain Adjustment

The default audio input gain is unity. However, to accommodate lower

or higher level sources it is possible to introduce gain or attenuation on

a per channel basis. Each audio input has an adjustable gain range from
-24dBu to +24dBu in 0.5dB increments. This is set using the remote Control
ports. Once set, this value is stored and reloaded each time the unit is
powered on.

RB-VHEMAS D-type Pin-out

Pin No. Function Function
Embed Bank 1 Embed Bank 2
1 Channel 1+ Channel 1+
14 Channel 1- Channel 1-
2 Channel 1 Ground Channel 1 Ground
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Control Modes
There are two modes available to control the embedding channel routing
process. These are the BANK mode and the CHANNEL mode.

Bank Mode
In Bank mode, audio is routed on a per bank basis, so when controlling
embedding, a bank of audio is selected to be embedded into a group.

Channel Mode

In Channel mode, audio is routed on a per channel basis. This allows for
maximum flexibility when embedding, allowing any audio input channel to
be embedded to any channel within any group.

Changing Control Mode

To switch between Bank and Channel control modes, simultaneously press
and hold the GROUP CHANNEL and BANK CHANNEL buttons for 5 seconds.
The mode will switch after this time and the button can be released. Bank
mode is in use when both the BANK CHANNEL and GROUP CHANNEL button
LEDs are not lit. Conversely, when Channel mode is in use these two LEDs
are lit.
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When switching from Channel to Bank mode, all channel mappings are
reset and no groups are selected for embedding. When switching from
Bank to Channel mode, the channel mappings are retained to allow for
further modification.

Embedding

The analogue audio inputs can be embedded into any of the four available
groups in the two SDI outputs. They can be embedded on a per bank basis
in the Bank control mode, or a per channel basis in the Channel control
mode. If you embed to a group which is already present in the SDI video
input, then this group is automatically deleted from the video input prior to
the embedding block.

Bank Mode
To embed a bank of audio to a specific group.

1. Select the SDI Output, using the STATUS button.
2. Select the bank of audio, using the BANK button.
3. Select the group to embed to, using the GROUP button.

The GROUP button LED will indicate whether embedding is enabled to
this group. To enable embedding to this group, press and hold the GROUP
button for two seconds, until the button turns green. The group number
LED will blink to indicate that the change has been applied. This indicates
that embedding is enabled to this group. To disable embedding to this
group, then hold the GROUP button down until the button turns red.

In this mode, the channels of the bank are mapped directly to the group
channels. For example channel 1 in the selected bank is embedded

to channel 1 of the selected group. Channel 2 in the selected bank is
embedded to channel 2 of the selected group etc.

Cycling through the groups using the GROUP button, allows the user to
determine which groups are currently enabled for embedding and will also
show the source for that group.

Channel Mode
To embed a channel of audio to a specific channel within a group.

1. Select the SDI Output, using the STATUS button.

2. Select the bank of audio, using the BANK button.

3. Select the bank channel using the the BANK CHANNEL button.

4. Select the group to embed to using the GROUP button.

5. Select the group channel to embed to using the GROUP CHANNEL
button.

To enable embedding to this group and channel, both the GROUP and
GROUP CHANNEL must be enabled. This is indicated by the button LED
being lit green. If either are red, then simply enable them by holding down
the relevant button for two seconds. Embedding will only take place if the
GROUP is enabled. If the GROUP CHANNEL is enabled and the GROUP is
not, then no embedding will occur.

Cycling through the groups and group channels using the GROUP and
GROUP CHANNEL buttons respectively, allows the user to determine which
groups are currently enabled for embedding and their sources.

Insert Option

While operating in Channel mode, if the Embed insert option is selected
through the SCi software, a channel that is not enabled for embedding

will contain the original group channel audio. In this mode it enables you
to selectively insert channels alongside existing group channels in the
incoming SDI stream. For example, if you wish to embed a stereo pair only
into group 1 pair 1, then enabling only the first two channels in this group
will retain the original group audio in channels 3 and 4, as shown in the
diagram below. Note that this option is settable for each SDI output.
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ENABLED
Group 1 CH1 - New Y
CH2 — New Y
CH3 - Original N
CH4 — Original N

SD & 24-bit Audio

The Redbox embedders provide full support for 24-bit audio embedding in
SD by making use of the extended data packets as per SMPTE-272M. By
default the unit embeds 20-bit audio. To enable the full 24-bit embedding,
this must be set through the remote control port.

Before enabling this option, ensure that any receiving equipment is capable
of handling the extended data packets.

Deleting Audio Groups

If the SDI video signal contains audio groups which require deleting, then
these can be deleted on a per output basis. For example if the video input
contained all four audio groups then it is possible to delete all groups on
output 1 and only groups 1 and 2 on output 2.

The unit will also delete any ancillary packets marked for deletion and
realign the packets to make maximum use of the available ancillary space.

To delete audio groups the unit is put into a special group deletion mode.
To enter this mode press and hold the STATUS button for 5 seconds. The
front panel button indicators will change so that only the GROUP, GROUP
CHANNEL and STATUS buttons are available. The GROUP button and
indicators are used to select the group number, the GROUP CHANNEL
button is used to enable or disable deletion on this group and the STATUS
button is used to select the output. Once the desired settings have been
set, then using the same method to enter the group deletion mode will exit
it. The new settings will be applied as soon as the unit returns to its normal
operating mode.
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Technical Specification For RB-VHEMAS

Front Panel Controls & Indicators

Embed Bank Select:
Bank Channel Select:
Group Select:

Group Channel Select:
Status:

Audio Specifications
Maximum Input Level:
Input Impedance:
Input Levels:

Signal to Noise:
Distortion and Noise:

Embed Delay:

Connections
Analogue Audio Inputs:

Bank 1 or2

Channels 1,2,3 0r4
Groups 1,2,3o0r4

Group channels 1,2,3 or 4

1 x SDI input status LED
2 x SDI output LEDs
4 x Audio group status LEDs

+27dBu (balanced)
>10kQ bridging (balanced)

+12dBu, +18dBu or +24dBu for FSD
(jumper selectable)

Better than -113dBFS (RMS A-weighted at
24-bit, balanced)

Better than -100dB THD+N at 1kHz (balanced)

SD: 600 us
3G/HD: 300 us

8 input channels via BNC (unbalanced)
or D-type socket (balanced)

Analogue Audio Connectors: 8 x BNC

Power Supply:

SDI Specification
SDI Input:

SDI Outputs:
Impedance:

2 x 25-way D-type

Universal filtered IEC, continuously rated
85-264VAC @47-63Hz, fused, max 18W

1 x BNC, 3G/HD/SD-SDI
2 x BNC, 3G/HD/SD-SDI, Re-clocked
75Q



Output Alignment Jitter: <0.2UI (3G <0.3Ul)
800mV +/- 10%
Return Loss: <15dB at 1500MHz

SDI Supported Standards: 270Mbps, SMPTE-259M-C (SD)
1.485 or 1.4835Gbps, SMPTE-292M (HD)
2.97 or 2.967Gbps, SMPTE-424M (3G), SMPTE
425M-A

Supported Video Formats: 525/59.94 (SMPTE-125M)
625/50 (ITU-R BT.656)
720p/23.98, 24, 25, 29.97, 30, 50, 59.94, 60
(SMPTE-296M)
1035i/59.94, 60 (SMPTE-260M)
1080i/50, 59.94, 60 (SMPTE-274M)
1080p/23.98, 24, 25, 50, 59.94, 60 (SMPTE
274M)
1080pSF/23.98, 24, 25, 29.97, 30 (RP-211)
1080i/50 (SMPTE-295M)
1080p/50 (SMPTE-295M)

SD: 290 pixels / 22 us
HD: 570 pixels / 8 us
3G: 570 pixels / 4 us

Output Level:

Video Delay:

Video Delay Control: 525/59.94 0 to 55 frames
625/50 0 to 46 frames
1080p/50 0 to 8 frames
1080p/59.94,60 0to 10 frames
720p/23.98, 24, 25
1080i/50

1080p/23.98,24,25
720p/29.97, 30
1035i/59.94, 60
1080i/59.94, 60
1080p/29.97,30
720p/50 0 to 33 frames
720p/59.94, 60 0 to 40 frames
24-bit, 48kHz synchronous
SMPTE-272M-C

SMPTE-299M

0 to 16 frames

0 to 20 frames

Embedded Audio:

3G/HD/SD-SDI Video Embedders & De-Embedders RB-VHEMAS 5

Serial Port: RS232, 9 way D-type
Ethernet Port: 10/100Mbps, RJ-45
Fuse Rating: Anti-surge fuse 2A 20 x 5mm

Equipment Type
RB-VHEMAS8

Physical Specifications

3G/HD/SD-SDI embedder, 8 channel
analogue inputs

Dimensions (Raw): 48cm (W) x 10.8cm (D*) x 4.2cm (H) (1U)

19” (W) x 4.3” (D*) x 1.7” (H) (1U)
59cm (W) x 27.5cm (D) x 11cm (H)
23.2” (W) x 10.8” (D) x 4.3” (H)

Nett: 1.8kg Gross: 2.3kg
Nett: 4.0lb  Gross: 5.11b

Dimensions (Boxed):

Weight:

* Note that this product is deeper than standard Redboxes

Remote Interface Commands & Responses
Protocol

Sonifex SCi remote control software handles all communication with the
unit via a convenient graphical user interface. However, this protocol is
provided for those users who wish to develop their own remote control
applications or communicate with the unit using a text-based terminal
program.

Command Format

Commands are case-insensitive and should be terminated in a carriage
return character, a line feed character may be sent but it will be ignored.
Further commands sent before the first command is acknowledged will be
ignored. Responses will be CR & LF terminated.
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Remote Control Commands

Command
COM:b,d,p,s

CTM:m

DEL:o,g,e

DWN:
EMC:o,g,c,e

EMG:o,g,e

EMR:0,g[,gc],b[,bc]
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Description

Serial Port Settings

b is the baud rate (9600, 19200,
38400, 57600 and 115200)

d is the data bits (7 or 8)

p is the parity (N, O, E)

s is the stop bits (1 or 2)

Control Mode
m is the mode
0 = bank

1 = channel

Delete Audio Group

o is the output (0 or 1)
g is the group (0 to 3)
e is the option

0 =don’t delete

1 =delete

Initiates a Firmware Update

Embed Group Channel Enable

This is only used when operating in
channel mode

o is the output (O or 1)

g is the group (0 to 3)

cis the channel (0 to 3)

e is the option

0 = off

l=o0n

Embed Group Enable
o is the output (0 or 1)
g is the group (0 to 3)
e is the option

0 = off

1=o0n

Embed Route Control

o is the output (O or 1)

g is the group (0 to 3)

gc is the group channel (0 to 3) —
only in channel mode

b is the bank (0 or 1)

bc is the bank (0 to 3) —only in
channel mode

Response
ACK:

ACK:

ACK:

ACK:

ACK:

ACK:

FPL:e

IPG:b,c,g

MAC:

NET:
XXXX,Y.Y.Y.Y,2.2.2.2

NOP:o,v

SDB:o,e

SRQ:
UiD:
VER:

Front Panel Lock

e is the enable option
0 = off

1=o0n

Input Gain

b is the bank number (0 or 1)
c is the channel (0-3)

g is the gain value 0 to 96

0 =-24dBu and 96 = +24dBu

MAC Address
Returns the MAC address of the
unit in 12 hex characters.

Network Address Settings
X.X.X.X is a valid IP address
v.y.y.y is a valid subnet mask
z.z.z.z is a valid gateway address

Network Options

o is the option number
0 =DHCP

v is the option value

0 = off

1=o0n

SD Audio Sample Width
o is the output (0 or 1)

e is enable

0 = 20-bit

1 = 24-bit

Status Request

Unit ID

Version information
M1.m1.b1 is the Firmware version
M2.m2.b2 is the FPGA version

ACK:

ACK:

MAC:
XXXXXXXXXXXX

ACK:

ACK:

ACK:

UID:RB-VHEMAS8

VER:M1.m1.b1,
M2.m2.b2
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SCi For RB-VHEMAS8
System Page

System | gmbed | Audio Inputs | Delay |

Status Dewvice Information
Wideo Input Hwrmal comemuricalion
Aate: e brput

‘Standard: Digconnest i
Ao group 1:

Hudde growe 2t Lpctate Fmmware
Aurdo groeg 3

Aurio groep 4

Widea Bubput 1 Vidieo Bubput 2

i group 1:  Pass Audogreup 1 Pass

Aufogropl: s fadogop . Pai

Adogrop kP Adogroup X Pass

Adogroup & Paes Sudogroup & Pas

Settings
General | network | Factary |
Fronit Panel Lock:
r Restoce defaut..
I_iuwlt
o Change logn detals....
R0 ‘Cherned Control
T~ Enabie
Hetwork:
[P address: 192168, 11104 Froet Panel LED Brightress
Subnetmag: 2652552650 L ]
Default gatewary: 192,868 111 J
MAC ackress:  DORARB1:00:00: 1C
Product RS-23%: Serial o, Version Status

REAHEMAR COM1: 19000 8.F, 1 071952 VL1V L0

Fig 5-4: SCi System Screen

This page is used for the connecting and disconnecting SCi to the unit,
updating the firmware in the units, displaying the current status of the unit
and controlling various settings.

Status

Video Input

Shows the current SDI input rate, video format and the audio groups status.
When an audio group is detected in the incoming stream the status is set to
PRESENT, and MISSING when that group is not detected.

Video Output 1 & 2
The two video output status boxes show the audio group status for each
output. There are three states per output and these are described below.

PASS : This audio group is being passed through on this output.
EMBED : This audio group is being embedded on this output.
DELETE : This audio group is being deleted on this output.

Admin Connection

This displays any connection oS e
which has “Administrator” —— |
rights to the unit.

Network Status

This displays the current
network settings assigned to
the unit.

o
g TR

el [reyr———————

it

Settings

General

Front Panel Lock
When selected, this control disables the front panel and prohibits any
changes to be made via the front panel. This control is automatically
disabled when the unit is powered on.

Fig 5-5: SCi Admin Screen

Channel Control
Enables/Disables the channel control mode.

Front Panel LED Brightness
Increases or decreases the LED intensity on the front panel.

Restore Defaults

Pressing this button will cause the unit to restore all settings to their factory
defaults. All previous settings will be lost. Note: The login details are not
reset and are unaffected by this process.
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General Wetwork | Eactory |
& Eruble DHCP

Static Hetwark Seltings

- [z 1ea 0 a0
Sunetmak: (255 .295.255.0
Defaultpazevays (592 . 368.0 .1

RE-232

etwork

1P adraes: T9L 1610104
Subnetmatk: 285205 M50
Defoult gatewdy: I92 160111

MAC pdcress:  D0A4:81:00:00: 1C

RS-232: Version
O 1930088, 1 VELIWZLO

Fig 5-6: Network Settings

Network

Enable DHCP

This enables the unit to receive it’s IP address, subnet mask and gateway
settings from a DHCP server. If one is not available then this should be
disabled through the serial port and a valid static address be entered.

Note: This setting cannot be changed while connected to the unit over
Ethernet.

IP Address: Displays the current IP address of the unit. If DHCP is enabled
then this will normally be the IP address supplied by the DHCP server.

Subnet Mask: Displays the current subnet mask for the unit.
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Default gateway: Displays the current default gateway for the unit.

Note: The units are discovered using broadcast packets. If your PC has two
network cards, then there is a limitation in windows that requires the two
addresses to be on different subnet addresses.

Updating The Firmware

The firmware will occasionally be updated to add new features or correct
any possible issues that may arise. Check for updates at: https://www.
sonifex.co.uk/technical/software

To update the firmware click on the button labelled “Update Firmware” and
then select the downloaded firmware file. Firmware files will always have
an “.dwn or dw2” extension. A progress bar will appear in SCi, indicating
how much of the file has been uploaded to the unit.

When the unit switches to update mode, the unit will continue to operate
as normal but the front panel will become locked. The progress of the
update will be displayed on screen and once complete the unit will return
to it’s previous state and operate as normal. To complete the update the
unit must be restarted. Only then will the update be complete.
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Embed Page Embed Enable: This control enables embedding for the selected group.
Bank/Channel: Selects the Embed bank and/or channel to embed to the

ﬂ@ﬁ group.
Srstens [EEET]| Audic Tnputs | Oelay | Enable: Individually enables each channel within the group. Only used in

ST Output 1 | 501 Qutput 2|
Andia Group 1 o ks channel control mode.

Salect for Gréup 1. Galact Budd e
& SOUTEE e\'ﬁmb 1 e MB. hé prce i
iy L Audio Group Delete
oup 2

AL Mitad nack 1 = isbed Brinss Allows the deletion of audio groups on a per output basis. Simply select the

SO 24-Bit group to enable deletion.
(Enatle 244t embeddng n S0

L SD 24-Bit Enable: This enables 24-bit embedding in SD. This is selectable on

Embed Insert Option i i i i ivi
e Tt Ot = a per output basis. Before enabling this option, ensure that any receiving
S il S s equipment is capable of handling the extended data packets.

™ Enable

Embed Insert Option
Enables or disables the Embed Insert option for the selected SDI output.
This option is only valid when the unit is operating in Channel control mode.

Version
VLL1\VLLO

Fig 5-7: SCi Embed Screen
The two Embed pages allow you to control embedding for each SDI output.

When in bank control mode, only the top bank selection box is available for
each group. This selects the bank to embed to all the channels in that group
and then channel assignments are shown in the channel selection boxes.

When in channel control mode, all of the bank and channel selection boxes
become available, allowing you to individually select a bank and channel to
embed to each group channel.
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Audio Inputs Page

-2
-

i
+
e
-
-

G5 (G5 (35 (=]

(58] (320 G (35

RS-232:

Wersion
COM 1:19300,8.5, 1 V2 LIWVLLD

Fig 5-8: SCi Audio Inputs Screen

This page allows you to configure the audio inputs for the available Embed
banks.

Gain Slide Bars: Controls the input gain or attenuation for each input
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.

SRC Disable: Only available on the RB-VHCMD16, these controls allow you
to disable sample rate conversion on each input.
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Termination: Only available on the the RB-VHCMD16, these controls select
the input termination from between 75 and 110Q.
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Delay Page The amount of delay through the unit can be expressed in either lines

or frames. The maximum number of which is determined by the current
video format being received by the unit. When the input rate changes the
maximum delay value is updated.

System | Embed | Audio Tnpats [Delay |
Mode Delay Bt
:::m T Mode: Selects between Line or Frame delay mode.
Delay Edit: This is where the actual delay valued can be entered. This
value is represented on the slide bar below, which can also be altered to
configure the delay value.

iy 5
Current delayt O Frames
Hcite: This vdes dilay i post any sucko de-ermbedding
P -

i pre any i Current Delay: This label displays the current delay value active in the unit.

RE-23k Serial wa. Version
COML:15200,8.6.1 ores2 VIL1VELD

Fig 5-9: SCi Delay Screen

This page allows control over the video delay through the unit. This control
is only available in the newer units running firmware V2.X.X or greater.
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Introduction

The RB-VHCMAA4 is a 4 channel analogue de-embedder and a 4 channel
analogue embedder combined into a single 19-inch rack unit. The unit

can selectively de-embed up to 4 channels within any audio group of an

SDI video signal, to any of the analogue outputs. After which, the video
becomes two independent paths where the audio groups can be selectively
deleted or passed through. The unit then embeds any of the 4 analogue
input channels to available groups within each of the two video paths,
which are then sent to the re-clocked SDI outputs.

The de-embedding and embedding channel routing is controlled via the
front panel buttons and indicators. There is also LED indication for SDI input
status and audio group presence.

System Block Diagram

The unit can be remote controlled via Ethernet or serial port connections
using the Sonifex SCi software.

It has a triple rate SDI receiver with automatic input rate detection and
equalisation along with two re-clocked and individually buffered SDI outputs.
It supports the full range of 3G, SD and HD standards from NTSC and PAL up
to 1080p 60Hz.

There is independent level control for each analogue input and output
channel, which can be adjusted from -24dB through to +24dB in 0.5dB steps.

The analogue outputs have three full-scale gain settings which can be set

via jumpers situated inside the unit. Allowable settings are +12dBu, +18dBu
and +24dBu reference FSD Similarly, the analogue inputs full-scale gain
settings can be set via jumpers inside the unit. Allowable settings are +12dBu,
+18dBu and +24dBu for FSD. The balanced and unbalanced connections are
paralleled, allowing one type to be used per input or output.

Audio Audio Sl N I0) Sil
Pass /Delete Embedder Transmitter (l:/D Output 1
SDI Sl Audio Audio SDI Sl
Input®_|0>' Receiver LDeIay * ass /Delete] Embedder Transmitter (':|> ®Oulput2
E D
Audio Audio Analo
Analogue que
Outguts De-embedder gre‘;g& Inputs
Balanced . Balanced
De-embed 4 4 Embed
aonk. ] Channel [ 4] Channel Channel 4 | Channel o1 e
DACs s Level == Routing Routing Y Level "1 Adcs
Control Control
O]
Unbalanced Unbalanced

Fig 6-1: RB-VHCMA4 System Block Diagram
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Front Panel Indicators & Controls

Power BANK
LFID Button

® - _
RB-VHCMA4

Fig 6-2: RB-VHCMA4 Front Panel

Power LED

The POWER LED illuminates whilst internal power is present within the
unit. If this indicator is not on, the most likely reason is simply the absence
of mains power, but under fault conditions it may also indicate a ruptured
mains fuse or a problem with the internal power supply module.

Reset Button
In the unlikely event that the unit fails to respond, press the reset button to
reboot the unit.

Bank
The BANK button is used to select between the embed and de-embed bank.
The selection determines the function of the other front panel buttons.

When the de-embed bank is selected, the front panel buttons will control
de-embedding to this bank. The button LED is used show whether the bank
is enabled. To enable or disable the bank, press and hold the BANK button
for two seconds until the bank number indicator blinks. When lit green it is
enabled and when lit red it is disabled. When the bank is disabled, all audio
outputs on this bank are muted.

When the embed bank is selected, the front panel buttons will control
embedding from this bank.

BANK
Channel

DI Video Embedders & De-Embedders RB-VHCMA4 6

GROUP
Button

GROUP
Channel

STATUS
Button

f— AUDIO EMBED AND DE-EMBED =,

Bank Channel

Embed

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio input bank
channel when controlling the embedding channel routing.

De-Embed

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio output bank
channel when controlling the de-embedding channel routing. The button
LED is used to show whether the channel is enabled. To enable or disable
the channel, press and hold the BANK CHANNEL button for two seconds
until the channel number indicator blinks. When lit green it is enabled and
when it is lit red it is disabled. When the channel is disabled, the audio
output is muted. The channel will also be muted if the bank is disabled,
even if the channel is enabled.

Group

Embed

The GROUP button and its indicators are used to select the group number
with which to embed the analogue input channels to. The button LED is
used show whether embedding is enabled to the currently selected group.
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To enable or disable the embedding to a group, press and hold the GROUP
button for two seconds until the group number indicator blinks. When lit
green it is enabled and when it is lit red it is disabled. When the group is
disabled, no embedding is done to that group number.

De-Embed

The GROUP button and its indicators are used to select the group audio
number within the video signal to de-embed and send to analogue outputs
in the currently selected bank.

Group Channel

Embed

The GROUP CHANNEL and its indicators are used to select the channel
within the currently selected group with which to embed the analogue
input channel to. This button is only used when operating in Channel
mode. The button LED is used show whether the channel is enabled for
embedding. To enable or disable the channel, press and hold the GROUP

CHANNEL button for two seconds until the channel number indicator blinks.

When lit green it is enabled and when it is lit red it is disabled. When the
channel is disabled, no audio is embedded to that channel. The channel will
also not be embedded if the group is not enabled for embedding, even if
the channel is enabled.

De-Embed

The GROUP CHANNEL button and its indicators are used to select the
channel number within the currently selected group to de-embed and send
to the analogue output in the currently selected bank and bank channel.
This button is only used when operating in Channel mode.
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Status

This button is used to select the output number when controlling the
embedding routing. Itis also used to enter and exit the group deletion
mode.

Audio Group Detection

The four audio group indicators associated with the STATUS button display
the audio groups present in the SDI input. If an audio group is present,

its relevant indicator will be lit. This is useful to determine which groups
require deleting or which groups are available for embedding.

Lock Indicator

The lock indicator is lit when the the SDI receiver has detected and locked
to the incoming video format. If the input is disconnected or is intermittent
then the lock indicator will stay unlit.

Output Indicators

These two indicators are used to indicate which one of the two outputs
are selected when configuring the embedding routing or when configuring
audio packets for deletion.



Rear Panel Connections

De-embed Embed
Bank Bank Unbal Bank Unbal
Bal I/O Outputs Inputs
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SDI Outputs
land?2

Fig 6-3: RB-VHCMA4 Front Panel

Mains Power

Power is applied via a standard three-pin IEC male socket. Mains voltages
between 85V and264V AC and frequencies between 47 and 63Hz are
accepted without adjustment. A 2A, 5 x 20mm SB fuse is used. The Earth
pin MUST be connected to ensure safety.

Remote Control

The unit can be controlled remotely either by serial RS-232 or Ethernet
using the Sonifex SCi software. Using remote control allows the user to
monitor the status of the unit and also set various options and settings not
available via the front panel.

RS232 Remote Control

A 9-way female D-type connector carries a standard RS232 interface via
which advanced configuration options may be set and many functions may
be remotely controlled. The pin assignations are as follows:

Ethernet Fuse

Pin No. Function

Unused

Unused

Data transmit (TX)

Unused

Data receive (RX)

Unused

Unused

Unused

VO [(_|0| | W|N[(N[OD |-

Ground

The RB-VHCMAA4 will interface directly with personal computer serial ports
at standard RS232 signal levels using a straight-through cable. The default
format is 19200 baud with 8 data bits, even parity and 1 stop bit. Sonifex
SCi software, when installed on a suitable PC, provides straightforward
graphical access to all remote control and configuration options via both
RS232 and Ethernet interfaces. Alternatively, commands may be issued
from any text-based terminal program (e.g. Hyperterminal) or custom
software may be developed for specific requirements.
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Ethernet

The Ethernet port is connected using a standard RJ-45 connector on the
rear of the panel. Itisa 10/100Mbps link. The unit is shipped with DHCP
enabled to allow the unit to be plug and play if the users local area network
has a DHCP server. If one is not available on the network and the unit
cannot retrieve a valid IP address after 45 seconds it will default to a static
address. This static address is set to 192.168.0.100 by default but can be
altered through SCi using the serial port connection. If DHCP is not required
then this can also be disabled through SCi using the serial port connection.

The Network connectors pin assignations are as follows:

Network Connector (RJ-45)

Pin No. Function

1 Transmit Data (Positive)
2 Transmit Data (Negative)
3 Receive Data (Positive)
4 No connection

5 No connection

6 Receive Data (Negative)
7 No connection

8 No connection
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SDI Input

The SDI input is connected using a single female BNC and has a 75Q

input impedance. Itis a triple rate SDI receiver with automatic input rate
detection and equalisation. It supports the full range of 3G, SD and HD
standards from NTSC and PAL up to 1080p 60Hz. The status of the input is
displayed on the status LEDs on the front panel. When the SDI input rate
and format has been detected, the SDI lock indicator will be lit.

SDI Outputs

The two SDI outputs are connected using the two female BNC connectors
on the rear panel. They have a 75Q output impedance in accordance with
the SMPTE standard and are both re-clocked and independently buffered.
Each output can be configured separately for embedding and group
deletion settings.

Audio Connections

Analogue Audio Inputs

The RB-VHCMAA4 has four analogue inputs grouped into a single embed
bank. The analogue inputs are converted to digital audio using high
performance, low noise stereo 24-bit ADC’s. They are connected using
balanced connections through the D-type connectors or unbalanced
connections through BNC connectors, all are available on the rear panel.
The balanced analogue inputs can be wired unbalanced by connecting
non-phase (-) pin to the ground pin for that input, and then connecting the
audio signal to the phase (+) pin.

The two input types are connected internally, so please ensure that only
one type of connection is used per input.



Full Scale Setting
The analogue input full-scale settings, which determine the full-scale 0dBFS

level for the digital audio, are set internally via jumpers. They are factory set

to +18dBu by default.
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Audio Input and Output Gain Adjustment

The default audio channel gain is unity. However, to accommodate lower
or higher level sources it is possible to introduce gain or attenuation on a
per channel basis. Each audio channel has an adjustable gain range from
-24dBu to +24dBu in 0.5dB increments. This is set using the remote Control
ports. Once set, this value is stored and reloaded each time the unit is
powered on.

RB-VHCMAA4 D-type Pin-out

Jumper
Full-scale Settings

JP1 JP2
+12dBu Not fitted Not fitted
+18dBu Fitted Not fitted
+24dBu Not fitted Fitted

Analogue Audio Outputs

The RB-VHCMAA4 has four analogue outputs grouped into a single de-embed
bank. These can be connected using balanced connections through the
D-type connectors or unbalanced connections through BNC connectors,

all are available on the rear panel. The balanced analogue outputs can be
wired unbalanced by connecting non-phase (-) pin to the ground pin for
that output, and then connecting the audio signal to the phase (+) pin.

The two output types are connected internally, so please ensure that only
one type of connection is used per output.

Full Scale Setting

The analogue output full-scale settings, which determine the full-scale
0dBFS level for the digital audio, are set internally via jumpers. They are
factory set to +18dBu by default.

Pin No. Function Function
De-Embed Bank Embed Bank

1 Channel 1+ Channel 1+

14 Channel 1- Channel 1-

2 Channel 1 Ground Channel 1 Ground

15 Channel 2+ Channel 2+

3 Channel 2- Channel 2-

16 Channel 2 Ground Channel 2 Ground

4 Channel 3+ Channel 3+

17 Channel 3- Channel 3-

5 Channel 3 Ground Channel 3 Ground

18 Channel 4+ Channel 4+

6 Channel 4- Channel 4-

19 Channel 4 Ground Channel 4 Ground

7to13 Do not connect Do not connect

20 to 25 Do not connect Do not connect

X Jumper
Full-scale Settings
JP1 P2
+12dBu Not fitted Not fitted
+18dBu Fitted Not fitted
+24dBu Fitted Fitted
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Control Modes

There are two modes available to control the embedding and de-
embedding channel routing process. These are the BANK mode and the
CHANNEL mode.

Bank Mode

In Bank mode, audio is routed on a per bank basis, so when controlling
embedding, a bank of audio is selected to be embedded into a group and
when de-embedding a group of audio is selected to be sent to a bank.

Channel Mode

In Channel mode, audio is routed on a per channel basis, this allows for
maximum flexibility when embedding and de-embedding allowing any
audio input channel to be embedded to any channel within any group. And
conversely, when de-embedding, any channel within any group can be sent
to any channel of any of the available audio output banks.

Changing Control Mode

To switch between Bank and Channel control modes, simultaneously press
and hold the GROUP CHANNEL and BANK CHANNEL buttons for 5 seconds.
The mode will switch after this time and the button can be released. Bank
mode is in use when both the BANK CHANNEL and GROUP CHANNEL button
LEDs are not lit. Conversely, when Channel mode is in use these two LEDs
are lit.

When switching from Channel to Bank mode, all channel mappings are
reset and no groups are selected for embedding. When switching from
Bank to Channel mode, the channel mappings are retained to allow for
further modification.
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Embedding

The analogue audio inputs can be embedded into any of the four available
groups in the two SDI outputs. They can be embedded on a per bank basis
in the Bank control mode, or a per channel basis in the Channel control
mode. If you embed to a group which is already present in the SDI video
input, then this group is automatically deleted from the video input prior to
the embedding block.

Bank Mode
To embed a bank of audio to a specific group.

1. Select the Embed bank, using the BANK button.
2. Select the SDI Output, using the STATUS button.
3. Select the group to embed to, using the GROUP button.

The GROUP button LED will indicate whether embedding is enabled to
this group. To enable embedding to this group, press and hold the GROUP
button for two seconds, until the button turns green. The group number
LED will blink to indicate that the change has been applied. This indicates
that embedding is enabled to this group. To disable embedding to this
group, then hold the GROUP button down until the button turns red.

In this mode, the channels of the bank are mapped directly to the group
channels. For example channel 1 in the selected bank is embedded

to channel 1 of the selected group. Channel 2 in the selected bank is
embedded to channel 2 of the selected group etc.

Cycling through the groups using the GROUP button, allows the user to
determine which groups are currently enabled for embedding and will also
show the source for that group.



Channel Mode
To embed a channel of audio to a specific channel within a group.

1. Select the Embed bank, using the BANK button.

2. Select the SDI Output, using the STATUS button.

3. Select the bank channel using the the BANK CHANNEL button.

4. Select the group to embed to using the GROUP button.

5. Select the group channel to embed to using the GROUP CHANNEL
button.

To enable embedding to this group and channel, both the GROUP and
GROUP CHANNEL must be enabled. This is indicated by the button LED
being lit green. If either are red, then simply enable them by holding down
the relevant button for two seconds. Embedding will only take place if the
GROUP is enabled. If the GROUP CHANNEL is enabled and the GROUP is
not, then no embedding will occur.

Cycling through the groups and group channels using the GROUP and
GROUP CHANNEL buttons respectively, allows the user to determine which
groups are currently enabled for embedding and their sources.

SD & 24-bit Audio

The Redbox embedders provide full support for 24-bit audio embedding
in SD by making use of the extended data packets as per SMPTE-272M. By
default the unit embeds 20-bit audio. To enable the full 24-bit embedding,
this must be set through the remote control port.

Before enabling this option, ensure that any receiving equipment is capable
of handling the extended data packets.
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De-Embedding

The unit is always de-embedding, automatically reading all the audio data
contained in the video signal as it appears to the de-embedding block.
Using the front panel controls the user can control which of these channels
or groups within the video input are routed to the analogue outputs.

If an SD video signal is being received and extended audio data is detected,
then the unit will automatically use this to reproduce full 24-bit audio data
and no user intervention is required.

Bank Mode
In bank mode de-embedding is controlled on a per group basis. So groups
are selected to be output on a particular bank.

To de-embed a group of audio to a specific bank.

1. Select the De-Embed bank, using the BANK button.
2. Select the group to de-embed using the GROUP button.

The BANK button LED will show whether the bank is enabled. To enable de-
embedding to this bank, press and hold the BANK button for two seconds,
until the button turns green. This indicates that de-embedding is enabled to
this bank. To turn off de-embedding, then hold the BANK button down until
the button turns red. The bank number indicator will blink to show that the
change has been applied.

In this mode, the channels of the group are mapped directly to the bank
channels. For example channel 1 in the selected group is de-embedded
to channel 1 of the selected bank. Channel 2 in the selected group is de-
embedded to channel 2 of the selected

bank etc.
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Cycling through the banks using the BANK button, allows the user to
determine which banks are currently enabled for de-embedding and will
also show the source group for that bank.

Channel Mode

In channel mode, de-embedding is controlled on a per channel basis. So
channels within a group are selected to be output on a particular channel
within a bank.

To de-embed a group channel of audio to a specific bank channel.

1. Select the De-Embed bank using the BANK button.

2. Select the output bank channel using the BANK CHANNEL button.

3. Select the group to de-embed using the GROUP button.

4. Select the group channel to de-embed using the GROUP CHANNEL
button.

To enable de-embedding to this channel, both the BANK and BANK
CHANNEL must be enabled. This is indicated by the button LED being lit
green. If either are red, then simply enable them by holding down the
relevant button for two seconds.

Cycling through the banks and bank channels using the BANK and BANK

CHANNEL buttons respectively, allows the user to determine which bank
channels are currently enabled for de-embedding and will also show the
source for that bank channel.

Deleting Audio Groups

If the SDI video signal contains audio groups which require deleting, then
these can be deleted on a per output basis. For example if the video input
contained all four audio groups then it is possible to delete all groups on
output 1 and only groups 1 and 2 on output 2.

The unit will also delete any ancillary packets marked for deletion and
realign the packets to make maximum use of the available ancillary space.
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To delete audio groups the unit is put into a special group deletion mode.
To enter this mode press and hold the STATUS button for 5 seconds. The
front panel button indicators will change so that only the GROUP, GROUP
CHANNEL and STATUS buttons are available. The GROUP button and
indicators are used to select the group number, the GROUP CHANNEL
button is used to enable or disable deletion on this group and the STATUS
button is used to select the output. Once the desired settings have been
set, then using the same method to enter the group deletion mode will exit
it. The new settings will be applied as soon as the unit returns to its normal
operating mode.

Technical Specification For RB-VHCMA4

Front Panel Controls & Indicators

Bank Select: De-embed bank or Embed bank
Bank Channel Select: Channels 1,2,30r4

Groups 1,2,3o0r4

Group channels 1,2,3 or 4

1 x SDI input status LED
2 x SDI output LEDs
4 x Audio group status LEDs

Group Select:
Group Channel Select:
Status:

Audio Specifications
Analogue Inputs

+27dBu (balanced)
>10kQ bridging (balanced)

+12dBu, +18dBu or +24dBu for FSD (jumper
selectable)

Better than -113dBFS (RMS A-weighted

at 24-bit, balanced)

Distortion and Impedance: Better than -100dB THD+N at 1kHz (balanced)

Maximum Input Level:
Input Impedance:
Input Levels:

Signal to Noise:

Analogue Outputs

Max Output Level: +24dBu (balanced)
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Output Impedance: <50Q (balanced) 720p/23.98, 24, 25, 29.97, 30, 50, 59.94, 60
Gain Range: 12dBu, 18dBu or 24dBu ref FSD (jumper (SMP_TE—296M)
selectable) 1035i/59.94, 60 (SMPTE-260M)
. o . 1080i/50, 59.94, 60 (SMPTE-274M)
Signal to Noise: Better t.han -106dB (RMS A-weighted 1080p/23.98, 24, 25, 50, 59.94, 60 (SMPTE
at 24-bit, balanced) 274M)
Distortion and Noise: Better than -85dB THD+N at 1kHz (balanced) 1080pSF/23.98, 24, 25, 29.97, 30 (RP-211)
De-embed Delay: 3G/HD/SD: 1.1 ms 18§8i/5500(55'\’/\'/|PPTTEE-22‘-"955'V’\'/}
Embed Delay: SD: 600 us p/50 ( 2 )
3G/HD: 300 us Video Delay: SD: 290 pixels / 22 us
HD: 570 pixels / 8 us
Connections 3G: 570 pixels / 4 us
Analogue Audio Inputs: 4 input channels via BNC (unbalanced) Video Delay Control: 525/59.94 0 to 55 frames
or D-type (balanced) 625/50 0 to 46 frames
. . . 1080p/50 0 to 8 frames
Analogue Audio Outputs: gro;_ttputec(rgrlm::clzgl)a BNC (unbalanced 1080p/59.94,60 0 to 10 frames
yp 720p/23.98, 24, 25
Analogue Audio Connectors:8 x BNC 1080i/50
2 x 25-way D-type 1080p/23.98,24,25 0 to 16 frames
Power Supply: Universal filtered IEC, continuously rated 720p/29.97, 30
85-264VAC @47-63Hz, fused, max 16W 1035i/59.94, 60
1080i/59.94, 60
P—— 1080p/29.97,30 0 to 20 frames
SDI Specification ’
P 720p/50 0 to 33 frames
SDI Input: 1 x BNC, 3G/HD/SD-SDI 720p/59.94, 60 0 to 40 frames
SDI Outputs: 2 x BNC, 3G/HD/SD-SDI, Re-clocked Embedded Audio: 24-bit, 48kHz synchronous
Impedance: 75Q SMPTE-272M-C
Output Alignment Jitter: <0.2Ul (3G <0.3U1) SMPTE-295M
Output Level: 800mV +/- 10% Serial Port: RS232, 9 way D-type
Return Loss: <15dB at 1500MHz Ethernet Port: 10/100Mbp5, RJ-45
SDI Supported Standards: 270Mbps, SMPTE-259M-C (SD) Fui sl Anti-surge fuse 2A 20 x Smm
1.485 or 1.4835Gbps, SMPTE-292M (HD)
2.97 or 2.967Gbps, SMPTE-424M (3G), SMPTE Equipment Type
425M-A RB-VHCMA4 3G/HD/SD-SDI embedder & de- embedder,

Supported Video Formats: 525/59.94 (SMPTE-125M)
625/50 (ITU-R BT.656)

4 channel analogue 1/0
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Remote Control Commands

Physical Specifications
Dimensions (Raw): 48cm (W) x 10.8cm (D*) x 4.2cm (H) (1U)
19”7 (W) x 4.3” (D*) x 1.7” (H) (1U)
Dimensions (Boxed): 59cm (W) x 27.5cm (D) x 11cm (H)
23.2” (W) x 10.8” (D) x 4.3” (H)

Weight: Nett: 1.8kg Gross: 2.3kg
Nett: 4.0lb  Gross: 5.11b

* Note that this product is deeper than standard Redboxes Remote
Interface Commands & Responses Protocol

Sonifex SCi remote control software handles all communication with the
unit via a convenient graphical user interface. However, this protocol is
provided for those users who wish to develop their own remote control
applications or communicate with the unit using a text-based terminal
program.

Command Format

Commands are case-insensitive and should be terminated in a carriage
return character, a line feed character may be sent but it will be ignored.
Further commands sent before the first command is acknowledged will be
ignored. Responses will be CR & LF terminated.

48

Command

COM:b,d,p,s

CTM:m

DEL:o,g,e

DWN:
EMC:o,g,c,e

EMG:o,g,e

Description

Serial Port Settings

b is the baud rate (9600, 19200,
38400, 57600 and 115200)

d is the data bits (7 or 8)

p is the parity (N, O, E)

s is the stop bits (1 or 2)

Control Mode
m is the mode
0 = bank

1 = channel

Delete Audio Group

o is the output (0 or 1)
g is the group (0 to 3)
e is the option

0 =don’t delete

1 =delete

Initiates a Firmware Update

Embed Group Channel Enable

This is only used when operating in

channel mode

o is the output (0 or 1)
g is the group (0 to 3)
cis the channel (0 to 3)
e is the option

0 = off

1=o0n

Embed Group Enable
o is the output (0 or 1)
g is the group (0 to 3)
e is the option

0 = off

1=on

Response

ACK:

ACK:

ACK:

ACK:

ACK:
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EMR:o0,g[,gc],b[,bc] Embed Route Control

DMC:b,c,e

DMB:b,e

DMR:b[,bc],g[,gc]

FPL:e

IPG:b,c,g

o is the output (O or 1)

g is the group (0 to 3)

gc is the group channel (0 to 3) — only
in channel mode

b is the bank (0 or 1)

bc is the bank (0 to 3) — only in channel
mode

De-Embed Bank Channel Enable
This is only used when operating in
channel mode

b is the bank (0 to 3)

cis the channel (0 to 3)

e is the option

0 = off

1=o0n

De-Embed Bank Enable
b is the group (0 to 3)
e is the option

0 = off

l=on

De-Embed Route Control

b is the bank (0 to 3)

bc is the bank channel (0 to 3) —only in
channel mode

g is the group (0 to 3)

gc is the group channel (0 to 3) — only
in channel mode

Front Panel Lock

e is the enable option
0 = off

l1=o0n

Input Gain

b is the bank number (0 or 1)
cis the channel (0-3)

g is the gain value 0 to 96

0 =-24dBu and 96 = +24dBu

ACK:

ACK:

ACK:

ACK:

ACK:

ACK:

MAC:

NET:
XXXX,V.Y.Y.Y,2.2.2.2

NOP:o,v

OPG:b,c,g

SDB:o,e

SRQ:
uID:
VER:

MAC Address

MAC:

Returns the MAC address of the unitin  XXXXXXXXXXXX

12 hex characters.

Network Address Settings
X.X.X.X is a valid IP address
V.y.y.y is a valid subnet mask
z.z.z.z is a valid gateway address

Network Options

o is the option number
0 =DHCP

v is the option value

0 = off

1=o0n

Output Gain

b is the bank number (0 or 1)
c is the channel (0-3)

g is the gain value 0 to 96

0 = -24dBu and 96 = +24dBu

SD Audio Sample Width
o is the output (0 or 1)
e is enable

0 = 20-bit

1 =24-bit

Status Request
Unit ID

Version information
M1.m1.b1 is the Firmware version
M2.m2.b2 is the FPGA version

ACK:

ACK:

ACK:

ACK:

UID:RB-VHEMAS

VER:M1.m1.b1,
M2.m2.b2
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SCi For RB-VHCMA4
System Page

RE-231

Metwork

P address: L 168.11.100
Subretmesk:  255.256.285.0
Defoit gateway: 152 163,111

MAC pddress:  O0eS0aC0RACISH

RS- 238
COM1L: 19200, 8,E, 1

Wersion
VZL1WVLL0

Fig 6-4: SCi System Screen

This page is used for the connecting and disconnecting SCi to the unit,
updating the firmware in the units, displaying the current status of the unit
and controlling various settings.

Status

Video Input

Shows the current SDI input rate, video format and the audio groups status.
When an audio group is detected in the incoming stream the status is set to
PRESENT, and MISSING when that group is not detected.
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Video Output 1 & 2
The two video output status boxes show the audio group status for each
output. There are three states per output and these are described below.

PASS : This audio group is being passed through on this output.
EMBED : This audio group is being embedded on this output.
DELETE : This audio group is being deleted on this output.

Admin Connection .

TPy prrew—p—

This displays any connection
which has “Administrator”
rights to the unit.

Network Status
This displays the current
network settings assigned to

wmm

the unit. e
Settings B o L I
General

Fig 6-5: SCi Admin Screen
Front Panel Lock

When selected, this control disables the front panel and prohibits any
changes to be made via the front panel. This control is automatically
disabled when the unit is powered on.

Channel Control
Enables/Disables the channel control mode.

Front Panel LED Brightness
Increases or decreases the LED intensity on the front panel.

Restore Defaults

Pressing this button will cause the unit to restore all settings to their factory
defaults. All previous settings will be lost. Note: The login details are not
reset and are unaffected by this process.
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Subnet Mask: Displays the current subnet mask for the unit.

Default gateway: Displays the current default gateway for the unit.

Note: The units are discovered using broadcast packets. If your PC has two

Rate: P Irgut

Ao o0 network cards, then there is a limitation in windows that requires the two
Ayt group 2 Upeabe Fremare .

Audo grovp 3 addresses to be on different subnet addresses.

A groeg &

Wideo Output Vides Gutput . .

NBoOEE P DDl P Updating The Firmware

Adogmp®  Pass Apdogrop:  Pass . . .

idogmo®  Fam sdogmok  Fom The firmware will occasionally be updated to add new features or correct
Ao group & Pas Buda group & Pass

any possible issues that may arise. Check for updates at: https://www.

Settings
Gemeral Metwork | Factory | sonifex.co.uk/technical/software

¥ Ensbls e
Atk Bl R To update the firmware click on the button labelled “Update Firmware” and
Co5e Padbes  [62.9.0 10 then select the downloaded firmware file. Firmware files will always have
Sbretmesk; (285,355,295 .0 “ ” . . . T
e bwork s an “.dwn or dw2” extension. A progress bar will appear in SCi, indicating

Podbes: 1921811100
Subretmask:  295.255.255.0
Default guteway: 192 168.1.1
MAC poidress:  OOuS00CIOSAC:SH

how much of the file has been uploaded to the unit.

When the unit switches to update mode, the unit will continue to operate
as normal but the front panel will become locked. The progress of the

Product. RS-23% Serial No. Veruon Stalus

E e ey Lt et i [_cosmeTin | update will be displayed on screen and once complete the unit will return
to it’s previous state and operate as normal. To complete the update the

Fig 6-6: Network Settings unit must be restarted. Only then will the update be complete.

Network

Enable DHCP

This enables the unit to receive it’s IP address, subnet mask and gateway
settings from a DHCP server. If one is not available then this should be
disabled through the serial port and a valid static address be entered.

Note: This setting cannot be changed while connected to the unit over
Ethernet.

IP Address: Displays the current IP address of the unit. If DHCP is enabled
then this will normally be the IP address supplied by the DHCP server.
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De-Embed Page

System  De-tmbed | Embed | Audio tnputs | Andio Outputs | Delay |

De-embed Bank 1

Select group sources for Select the de-embedder source

de-ambeddryg to Sank 1 %0 be pre o ot dhelay block.
¥ Pre-delny

™ Bank enable 7 Post-delay

Source: Grow 1 -

Wersion
VELINVRLO

Fig 6-7: SCi De-Embed Screen

This page allows you to configure the group sources for each of the
available De-Embed banks on the unit.

When in bank control mode, only the top group selection box is available
for each bank. This selects the group to de-embed to all the channels in
that bank.

When in channel control mode, all of the selection boxes become available,
allowing you to individually select a group and channel for each output.
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Bank Enable: This control enables the bank for De-Embedding.
Group/Channel: Selects the group and/or channel for De-Embedding to the
bank.

Enable: Individually enables each channel within the bank. Only used in
channel control mode.

De-embed Source

This selection allows you to select whether the video source for the
de-embedder block comes before or after the video delay block. If the
source is selected to be pre-delay block then de-embedded audio will not
be delayed, if the source is selected to be post-delay block then the de-
embedded audio will be delayed by the same amount as the video.



Embed Page

System | De-Embed Umbed | Audio Inputs | Audio Outputs | Delay |

S01Output 1 | SOT Output 2 |

Ao Group 1
Select sounce for embedking b Group 1.

[~ Embed enable

Source:  [Embed Bark 1 ']

Audio Group 3
‘Select source for embeddng to Growp X

[ Embed snable

Source: [EvbedBork 1 -]

Ao Group 2
Selot suce b mnbeddng b Group 2

[~ Esbed ensble

Scurce:  |Embed Bank 1 'l

Audio Group 4
Sedect source for embedding to Group 4.

I~ Esmbed snatle

Source:  |Embed Bank 1 -]

Audin Croup Delete
Select o groug b delete prie ko
the embeedding Crocess.

I Grop 1
[ o2
I Grop 3
I Grop 4

S 24-Bit
Erable 244t embeddng in 50

RS-232
COM1:15200,8.E. 1

Version
VELLIVRLD

Fig 6-8: SCi Embed Screen
The two Embed pages allow you to control embedding for each SDI output.

When in bank control mode, only the top bank selection box is available for
each group. This selects the bank to embed to all the channels in that group
and then channel assignments are shown in the channel selection boxes.

When in channel control mode, all of the bank and channel selection boxes
become available, allowing you to individually select a bank and channel to
embed to each group channel.
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Embed Enable: This control enables embedding for the selected group.
Bank/Channel: Selects the Embed bank and/or channel to embed to the
group.

Enable: Individually enables each channel within the group. Only used in
channel control mode.

Audio Group Delete
Allows the deletion of audio groups on a per output basis. Simply select the
group to enable deletion.

SD 24-Bit Enable: This enables 24-bit embedding in SD. This is selectable on
a per output basis. Before enabling this option, ensure that any receiving
equipment is capable of handling the extended data packets.

Embed Insert Option
Enables or disables the Embed Insert option for the selected SDI output.
This option is only valid when the unit is operating in Channel control mode.
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Audio Inputs Page SRC Disable: Only available on the RB-VHCMD16, these controls allow you
to disable sample rate conversion on each input.

] Termination: Only available on the the RB-VHCMD16, these controls select
System | De-tmbed | Umbed Avdie Toputs | Audia outputs | Delay | the input termination from between 75 and 110Q.

5] (560 (3= ()

RS-23% Version
COM1: 19200 B.E, 1 VL LITVELO

Fig 6-9: SCi Audio Inputs Screen

This page allows you to configure the audio inputs for the available Embed
banks.

Gain Slide Bars: Controls the input gain or attenuation for each input
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.
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Audio Outputs Page

System | De-Embed | tmbed | Audio Tnputs Audic Outputs | pelay |

De-cmbod Bank 1
I unk

-
-3
-t
“
4

(35 (30 (50 (3

Version
Va.L1WWEL0

Fig 6-10: SCi Audio Outputs Screen

This page allows you to configure the audio outputs for the available De-
Embed banks.
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Gain Slide Bars: Controls the output gain or attenuation for each output
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.

Termination: Only available on the the RB-VHCMD16, these controls select
the output termination from between 75 and 110Q.
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Delay Page

a7 Prss ENTER key to iy,

T L.

L 55

i

Current delay: 0 Frames

Fiabe: Thas video delay i post any sud da-smbeddng
‘e pre any sudio embedding.

RS- 200 Wersion
COMY: 15200 B.E, 1 V2 LLWVELD

Fig 6-11: SCi Delay Screen

This page allows control over the video delay through the unit. This control
is only available in the newer units running firmware V2.X.X or greater.
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The amount of delay through the unit can be expressed in either lines

or frames. The maximum number of which is determined by the current
video format being received by the unit. When the input rate changes the
maximum delay value is updated.

Mode: Selects between Line or Frame delay mode.

Delay Edit: This is where the actual delay valued can be entered. This
value is represented on the slide bar below, which can also be altered to
configure the delay value.

Current Delay: This label displays the current delay value active in the unit.
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7 RB-VHCMD16 3G/HD/SD-SDI Embedder & De-Embedder

16 Channel Digital I/O

Introduction

& N
RB-VHCMD16

Fig 7-1: RB-VHCMD16 Front Panel

The RB-VHCMD16 is a 16 channel de-embedder and 16 channel embedder
combined into a single 19-inch rack unit. The unit can selectively de-embed
any channel within any audio group of an SDI video signal, to any of the
digital outputs. After which, the video becomes two independent paths
where the audio groups can be selectively deleted or passed through. The
unit then embeds any of the digital input channels to available groups
within each of the two video paths, which are then sent to the re-clocked
SDI outputs.

The de-embedding and embedding channel routing is controlled via the
front panel buttons and indicators. There is also LED indication for SDI input
status and audio group presence.

The unit can be remote controlled via Ethernet or serial port connections
using the Sonifex SCi software.

It has a triple rate SDI receiver with automatic input rate detection and
equalisation along with two re-clocked and individually buffered SDI

outputs. It supports the full range of 3G, HD and SD standards from NTSC
and PAL up to 1080p 60Hz.

Each digital input is normally sample rate converted to 48kHz before
embedding, so that it is synchronous to the video input. Though sample
rate conversion can be bypassed on a per input basis allowing SMPTE-337M
data to be embedded. All digital outputs are output at 48kHz, synchronous
to the video input.

There is independent level control for each digital input and output
channel, which can be adjusted from -24dB through to +24dB in 0.5dB
steps.

The digital audio 1/0 connections are transformer-coupled balanced line
interfaces and can be configured through SCi to be either 75Q (AES 3ID) or
110Q (AES 3) impedance through either a BNC or via the D-type connector.
These connections are paralleled, allowing one type to be used per input or
output.
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System Block Diagram

Audio Audio Sl Sl
Pass /Delete] Embedder Transmitter (%'@ Output 1
A
SDI Sl Audio Audio SoI SDI
Input ©_EIQ>_ Receiver Lway ass IDelete Embedder Transmitter (%'@ Output 2
Digital \, ; Digital
Outputs Bank 1 |4 b Audio é\rﬂg 4 Bank 1 Inputs
igtal Audio e-embedder Detect Digital Audio
Balanced Transmitter " — RX+SRC Balanced

Bank 2 Bank 2

Digital Audio| 16 16 Digital Audio

Transmitter Channel 1,6" %han_ﬂe‘ %haqnel 16| Channel T LRX+SRC

Bark3 14, o e e "1 o 4 Bark3

igital Audiof™ T Digital Audio|

Unbalanced Transmifer RK4SRC Unbalanced

Bank 4 Bank 4

Digital 4 41Digital Audiol

Audio TX RX+SRC
Fig 7-2: RB-VHCMD16 System Block Diagram
Front Panel Indicators & Controls
Power BANK BANK FUNCTION GROUP  GROUP STATUS
Button Channel Button Button  Channel Button

Fig 7-3: RB-VHCMD16 Front Panel
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Power LED

The POWER LED illuminates whilst internal power is present within the
unit. If this indicator is not on, the most likely reason is simply the absence
of mains power, but under fault conditions it may also indicate a ruptured
mains fuse or a problem with the internal power supply module.

Reset Button
In the unlikely event that the unit fails to respond, press the reset button to
reboot the unit.

Bank

Embed

The BANK button and its associated indicators are used to select the audio
input bank when controlling the embedding channel routing.

De-Embed

The BANK button and its associated indicators are used to select the audio
output bank when controlling the de-embedding channel routing. The
button LED is used show whether the bank is enabled. To enable or disable
the bank, press and hold the BANK button for two seconds until the bank
number indicator blinks. When lit green it is enabled and when it is it red it
is disabled. When the bank is disabled, all audio outputs are muted.

Bank Channel

Embed

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio input bank
channel when controlling the embedding channel routing.

De-Embed

The BANK CHANNEL button and its indicators are only used when the unit
is operating in Channel mode and are used to select the audio output bank
channel when controlling the de-embedding channel routing. The button

LED is used to show whether the channel is enabled. To enable or disable
the channel, press and hold the BANK CHANNEL button for two seconds
until the channel number indicator blinks. When lit green it is enabled and
when it is lit red it is disabled. When the channel is disabled, the audio
output is muted. The channel will also be muted if the bank is disabled,
even if the channel is enabled.

Function Button
This button is used to select between embedding or de-embedding control.

Group

Embed

The GROUP button and its indicators are used to select the group number
with which to embed the analogue input channels to. The button LED is
used show whether embedding is enabled to the currently selected group.
To enable or disable the embedding to a group, press and hold the GROUP
button for two seconds until the group number indicator blinks. When lit
green it is enabled and when it is lit red it is disabled. When the group is
disabled, no embedding is done to that group number.

De-Embed

The GROUP button and its indicators are used to select the group audio
number within the video signal to de-embed and send to digital outputs in
the currently selected bank.

Group Channel

Embed

The GROUP CHANNEL and its indicators are used to select the channel
within the currently selected group with which to embed the digital input
channel to. This button is only used when operating in Channel mode. The
button LED is used show whether the channel is enabled for embedding.
To enable or disable the channel, press and hold the GROUP CHANNEL
button for two seconds until the channel number indicator blinks. When
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lit green it is enabled and when it is lit red it is disabled. When the channel
is disabled, no audio is embedded to that channel. The channel will also
not be embedded if the group is not enabled for embedding, even if the
channel is enabled.

De-Embed

The GROUP CHANNEL button and its indicators are used to select the
channel number within the currently selected group to de-embed and send
to the digital output in the currently selected bank and bank channel. This
button is only used when operating in Channel mode.

Status

This button is used to select the output number when controlling the
embedding routing. It is also used to enter and exit the group deletion
mode.

Rear Panel Connections

AES D-Type AES BNC
1/0 1/0

Audio Group Detection

The four audio group indicators associated with the STATUS button display
the audio groups present in the SDI input. If an audio group is present,

its relevant indicator will be lit. This is useful to determine which groups
require deleting or which groups are available for embedding.

Lock Indicator

The lock indicator is lit when the the SDI receiver has detected and locked
to the incoming video format. If the input is disconnected or is intermittent
then the lock indicator will stay unlit.

Output Indicators

These two indicators are used to indicate which one of the two outputs
are selected when configuring the embedding routing or when configuring
audio packets for deletion.

SDI Outputs

land?2 RS232 Power

Fig 7-4: RB-VHCMD16 Rear Panel
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Ethernet Fuse



Mains Power

Power is applied via a standard three-pin IEC male socket. Mains voltages
between 85V and264V AC and frequencies between 47 and 63Hz are
accepted without adjustment. A 2A, 5 x 20mm SB fuse is used. The Earth
pin MUST be connected to ensure safety.

Remote Control

The unit can be controlled remotely either by serial RS-232 or Ethernet
using the Sonifex SCi software. Using remote control allows the user to
monitor the status of the unit and also set various options and settings not
available via the front panel.

RS232 Remote Control

A 9-way female D-type connector carries a standard RS232 interface via
which advanced configuration options may be set and many functions may
be remotely controlled. The pin assignations are as follows:

Pin No. Function

Unused

Unused

Data transmit (TX)

Unused

Data receive (RX)
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The RB-VHCMD16 will interface directly with personal computer serial ports
at standard RS232 signal levels using a straight-through cable. The default
format is 19200 baud with 8 data bits, even parity and 1 stop bit. Sonifex
SCi software, when installed on a suitable PC, provides straightforward
graphical access to all remote control and configuration options via both
RS232 and Ethernet interfaces. Alternatively, commands may be issued
from any text-based terminal program (e.g. Hyperterminal) or custom
software may be developed for specific requirements.

Ethernet

The Ethernet port is connected using a standard RJ-45 connector on the
rear of the panel. Itis a 10/100Mbps link. The unit is shipped with DHCP
enabled to allow the unit to be plug and play if the users local area network
has a DHCP server. If one is not available on the network and the unit
cannot retrieve a valid IP address after 45 seconds it will default to a static
address. This static address is set to 192.168.0.100 by default but can be
altered through SCi using the serial port connection. If DHCP is not required
then this can also be disabled through SCi using the serial port connection.

The Network connectors pin assignations are as follows:

Network Connector (RJ-45)
Pin No.

Function

Transmit Data (Positive)

Unused

Transmit Data (Negative)

Unused

Receive Data (Positive)

Unused

No connection

VO [(_|| WY [N |-

Ground

No connection

Receive Data (Negative)

No connection

0[N |~ [W[N (-

No connection
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SDI Input

The SDI input is connected using a single female BNC and has a 75Q

input impedance. ltis a triple rate SDI receiver with automatic input rate
detection and equalisation. It supports the full range of 3G, SD and HD
standards from NTSC and PAL up to 1080p 60Hz. The status of the input is
displayed on the status LEDs on the front panel. When the SDI input rate
and format has been detected, the SDI lock indicator will be lit.

SDI Outputs

The two SDI outputs are connected using the two female BNC connectors
on the rear panel. They have a 75Q output impedance in accordance with
the SMPTE standard and are both re-clocked and independently buffered.
Each output can be configured separately for embedding and group
deletion settings.

Audio Connections

Digital Audio Inputs & Outputs

The RB-VHCMD16 has sixteen channels of audio inputs and outputs
grouped into four banks each with four input channels of inputs and four
output channels.

The digital audio 1/0 connections are transformer-coupled balanced line
interfaces and can be configured through SCi to be either 75Q (AES 3ID) or
110Q (AES 3) input or output impedance through either a BNC or via the
D-type connector. These connections are paralleled, allowing one type to be
used per input or output.

The digital inputs are sample rate converted to 48kHz so that the audio is
synchronous to the video input signal. This can be disabled via a remote
control option.
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The digital outputs are always output at 48kHz and will be synchronous to
the video signal. No sample rate conversion is applied to the digital outputs.

Audio Input and Output Gain Adjustment

The default audio channel gain is unity. However, to accommodate lower
or higher level sources it is possible to introduce gain or attenuation on a
per channel basis. Each audio channel has an adjustable gain range from
-24dBu to +24dBu in 0.5dB increments. This is set using the remote Control
ports. Once set, this value is stored and reloaded each time the unit is
powered on.

Automatic Dolby Detection & SMPTE-337M Support

Each digital input is sample rate converted by default so that it is
synchronous to the incoming video signal. But if a digital audio signal
contains non-linear PCM data such as Dolby E or Dolby Digital, then this
process will corrupt the data and render it unusable. In addition to this if
any gain or attenuation is applied to this channel, the effect will be similar.
To provide support for these types of signals and any other non-audio data
the units will automatically detect non-audio data and bypass the SRC and
gain sections as soon as it is detected. This method relies on the channel
status bits being correct, but there is also an option to bypass the SRCon a
per input basis regardless of the signal content. The user must ensure that
unity gain is applied through the gain section in this case so that the data is
passed through unaffected.

Note that for correct embedding of non-audio data, the digital audio input
must be synchronous to the video signal prior to the embedder unit.



RB-VHCMD16 D-type Pin-out

Pin No. Function Function

1/0 Bank 1 1/0 Bank 2
1 Digital 1 In+ Digital 5 In+
14 Digital 1 In- Digital 5 In-
2 Digital 1 In Ground Digital 5 In Ground
15 Digital 1 Out+ Digital 5 Out+
3 Digital 1 Out- Digital 5 Out-
16 Digital 1 Out Ground Digital 5 Out Ground
4 Digital 2 In+ Digital 6 In+
17 Digital 2 In- Digital 6 In-
5 Digital 2 In Ground Digital 6 In Ground
18 Digital 2 Out+ Digital 6 Out+
6 Digital 2 Out- Digital 6 Out-
19 Digital 2 Out Ground Digital 6 Out Ground
7 Digital 3 In+ Digital 7 In+
20 Digital 3 In- Digital 7 In-
8 Digital 3 In Ground Digital 7 In Ground
21 Digital 3 Out+ Digital 7 Out+
9 Digital 3 Out- Digital 7 Out-
22 Digital 3 Out Ground Digital 7 Out Ground
10 Digital 4 In+ Digital 8 In+
23 Digital 4 In- Digital 8 In-
11 Digital 4 In Ground Digital 8 In Ground
24 Digital 4 Out+ Digital 8 Out+
12 Digital 4 Out- Digital 8 Out-
25 Digital 4 Out Ground Digital 8 Out Ground
13 Do not connect Do not connect
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Control Modes

There are two modes available to control the embedding and de-
embedding channel routing process. These are the BANK mode and the
CHANNEL mode.

Bank Mode

In Bank mode, audio is routed on a per bank basis, so when controlling
embedding, a bank of audio is selected to be embedded into a group and
when de-embedding a group of audio is selected to be sent to a bank.

Channel Mode

In Channel mode, audio is routed on a per channel basis, this allows for
maximum flexibility when embedding and de-embedding allowing any
audio input channel to be embedded to any channel within any group. And
conversely, when de-embedding, any channel within any group can be sent
to any channel of any of the available audio output banks.

Changing Control Mode

To switch between Bank and Channel control modes, simultaneously press
and hold the GROUP CHANNEL and BANK CHANNEL buttons for 5 seconds.
The mode will switch after this time and the button can be released. Bank
mode is in use when both the BANK CHANNEL and GROUP CHANNEL button
LEDs are not lit. Conversely, when Channel mode is in use these two LEDs
are lit.

When switching from Channel to Bank mode, all channel mappings are
reset and no groups are selected for embedding. When switching from
Bank to Channel mode, the channel mappings are retained to allow for
further modification.
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Embedding

The audio inputs can be embedded into any of the four available groups
in the two SDI outputs. They can be embedded on a per bank basis in the
Bank control mode, or a per channel basis in the Channel control mode.
If you embed to a group which is already present in the SDI video input,
then this group is automatically deleted from the video input prior to the
embedding block.

Bank Mode
To embed a bank of audio to a specific group.

1. Select the Embed function using the FUNCTION button.
2. Select the SDI output using the STATUS button.

3. Select the bank of audio using the BANK button.

4. Select the group to embed to, using the GROUP button.

The GROUP button LED will indicate whether embedding is enabled to
this group. To enable embedding to this group, press and hold the GROUP
button for two seconds, until the button turns green. The group number
LED will blink to indicate that the change has been applied. This indicates
that embedding is enabled to this group. To disable embedding to this
group, then hold the GROUP button down until the button turns red.

In this mode, the channels of the bank are mapped directly to the group
channels. For example channel 1 in the selected bank is embedded

to channel 1 of the selected group. Channel 2 in the selected bank is
embedded to channel 2 of the selected group etc.

Cycling through the groups using the GROUP button, allows the user to
determine which groups are currently enabled for embedding and will also
show the source for that group.
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Channel Mode
To embed a channel of audio to a specific channel within a group.

. Select the Embed function using the FUNCTION button.

. Select the SDI Output, using the STATUS button.

. Select the bank of audio using the BANK button.

. Select the bank channel using the the BANK CHANNEL button.

. Select the group to embed to using the GROUP button.

. Select the group channel to embed to using the GROUP CHANNEL
button.

o b WN

To enable embedding to this group and channel, both the GROUP and
GROUP CHANNEL must be enabled. This is indicated by the button LED
being lit green. If either are red, then simply enable them by holding down
the relevant button for two seconds. Embedding will only take place if the
GROUP is enabled. If the GROUP CHANNEL is enabled and the GROUP is
not, then no embedding will occur.

Cycling through the groups and group channels using the GROUP and
GROUP CHANNEL buttons respectively, allows the user to determine which
groups are currently enabled for embedding and their sources.

Insert Option

While operating in Channel mode, if the Embed insert option is selected
through the SCi software, a channel that is not enabled for embedding

will contain the original group channel audio. In this mode it enables you
to selectively insert channels alongside existing group channels in the
incoming SDI stream. For example, if you wish to embed a stereo pair only
into group 1 pair 1, then enabling only the first two channels in this group
will retain the original group audio in channels 3 and 4, as shown in the
diagram below. Note that this option is settable for each SDI output.
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ENABLED
Group 1 CH1 - New Y
CH2 — New Y
CH3 - Original N
CH4 — Original N

SD & 24-bit Audio

The Redbox embedders provide full support for 24-bit audio embedding
in SD by making use of the extended data packets as per SMPTE-272M. By
default the unit embeds 20-bit audio. To enable the full 24-bit embedding,
this must be set through the remote control port.

Before enabling this option, ensure that any receiving equipment is capable
of handling the extended data packets.

De-Embedding

The unit is always de-embedding, automatically reading all the audio data
contained in the video signal as it appears to the de-embedding block.
Using the front panel controls the user can control which of these channels
or groups within the video input are routed to the analogue outputs.

If an SD video signal is being received and extended audio data is detected,
then the unit will automatically use this to reproduce full 24-bit audio data
and no user intervention is required.

Bank Mode
In bank mode de-embedding is controlled on a per group basis. So groups
are selected to be output on a particular bank.

To de-embed a group of audio to a specific bank.

1. Select the De-Embed function using the FUNCTION button.
2. Select the audio bank, using the BANK button.
3. Select the group to de-embed using the GROUP button.

The BANK button LED will show whether the bank is enabled. To enable de-
embedding to this bank, press and hold the BANK button for two seconds,
until the button turns green. This indicates that de-embedding is enabled to
this bank. To turn off de-embedding, then hold the BANK button down until
the button turns red. The bank number indicator will blink to show that the
change has been applied.

In this mode, the channels of the group are mapped directly to the bank
channels. For example channel 1 in the selected group is de-embedded
to channel 1 of the selected bank. Channel 2 in the selected group is de-
embedded to channel 2 of the selected

bank etc.

Cycling through the banks using the BANK button, allows the user to
determine which banks are currently enabled for de-embedding and will
also show the source group for that bank.

Channel Mode

In channel mode, de-embedding is controlled on a per channel basis. So
channels within a group are selected to be output on a particular channel
within a bank.

To de-embed a group channel of audio to a specific bank channel.

1. Select the De-Embed function using the FUNCTION button.

2. Select the audio bank using the BANK button.

3. Select the output bank channel using the BANK CHANNEL button.

4. Select the group to de-embed using the GROUP button.

5. Select the group channel to de-embed using the GROUP CHANNEL
button.

To enable de-embedding to this channel, both the BANK and BANK
CHANNEL must be enabled. This is indicated by the button LED being lit
green. If either are red, then simply enable them by holding down the
relevant button for two seconds.
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Cycling through the banks and bank channels using the BANK and BANK

CHANNEL buttons respectively, allows the user to determine which bank
channels are currently enabled for de-embedding and will also show the
source for that bank channel.

Deleting Audio Groups

If the SDI video signal contains audio groups which require deleting, then
these can be deleted on a per output basis. For example if the video input
contained all four audio groups then it is possible to delete all groups on
output 1 and only groups 1 and 2 on output 2.

The unit will also delete any ancillary packets marked for deletion and
realign the packets to make maximum use of the available ancillary space.

To delete audio groups the unit is put into a special group deletion mode.
To enter this mode press and hold the STATUS button for 5 seconds. The
front panel button indicators will change so that only the GROUP, GROUP
CHANNEL and STATUS buttons are available. The GROUP button and
indicators are used to select the group number, the GROUP CHANNEL
button is used to enable or disable deletion on this group and the STATUS
button is used to select the output. Once the desired settings have been
set, then using the same method to enter the group deletion mode will exit
it. The new settings will be applied as soon as the unit returns to its normal
operating mode.

Technical Specification For RB-VHCMD16

Front Panel Controls & Indicators

Bank Select: Bank1,2,30r4

Bank Channel Select: Channels1,2,30r4
De-embed or embed
Groups1,2,30r4

Group channels 1,2,3 or 4

Function Select:
Group Select:
Group Channel Select:
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Status:

Audio Specifications
Output Sample Rate:
Input Sample Rates:

1 x SDI input status LED
2 x SDI output LEDs
4 x Audio group status LEDs

48kHz

32-192kHz, sample rate converted to 48kHz.
SRC can be bypassed.

Input & Output Impedance: 75Q/110Q selectable

Signal Level
(un-terminated):

Dynamic Range:
Distortion and Noise:

De-embed Delay:
SRC Input Delay:

Embed Delay:

Digital Audio Outputs:
Digital Audio Inputs:
Digital Audio Connectors:

Power Supply:

SDI Specification

SDI Input:

SDI Outputs:
Impedance:

Output Alignment Jitter:
Output Level:

Unbalanced: 1Vp-p +20%
Balanced: 6.6Vp-p +20%

138dB

<-137dB THD+N at 997Hz, ref 0dBFS
Connections

3G/HD/SD: 330 us

192 kHz: 1.3 ms
96 kHz: 1.83 ms
48 kHz: 2.9 ms

SD: 600 us + SRC Input Delay
3G/HD: 300 us + SRC Input Delay

16 outputs via 8 BNCs or D-type (AES3)
16 inputs via 8 BNCs or D-type (AES3 )

16 x BNC
2 x 25-way D-type socket

Universal filtered IEC, continuously rated
85-264VAC @47-63Hz, fused, max 13W

1 x BNC, 3G/HD/SD-SDI

2 x BNC, 3G/HD/SD-SDI, Re-clocked
75Q

<0.2U1 (3G <0.3U1)

800mV +/- 10%
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Return Loss:

<15dB at 1500MHz

SDI Supported Standards: 270Mbps, SMPTE-259M-C (SD)

1.485 or 1.4835Gbps, SMPTE-292M (HD)
2.97 or 2.967Gbps, SMPTE-424M (3G), SMPTE
425M-A

Supported Video Formats: 525/59.94 (SMPTE-125M)

Video Delay:

Video Delay Control:

Embedded Audio:

625/50 (ITU-R BT.656)

720p/23.98, 24, 25, 29.97, 30, 50, 59.94, 60
(SMPTE-296M)

1035i/59.94, 60 (SMPTE-260M)

1080i/50, 59.94, 60 (SMPTE-274M)
1080p/23.98, 24, 25, 50, 59.94, 60 (SMPTE
274M)

1080pSF/23.98, 24, 25, 29.97, 30 (RP-211)
1080i/50 (SMPTE-295M)

1080p/50 (SMPTE-295M)

SD: 290 pixels / 22 us

HD: 570 pixels / 8 us
3G: 570 pixels / 4 us

525/59.94 0 to 55 frames
625/50 0 to 46 frames
1080p/50 0 to 8 frames

1080p/59.94,60 0 to 10 frames
720p/23.98, 24, 25
1080i/50
1080p/23.98,24,25
720p/29.97, 30
1035i/59.94, 60
1080i/59.94, 60
1080p/29.97,30
720p/50 0 to 33 frames

720p/59.94, 60 0 to 40 frames
24-bit, 48kHz synchronous
SMPTE-272M-C

SMPTE-299M

0 to 16 frames

0 to 20 frames

Serial Port:
Ethernet Port:
Fuse Rating:

Equipment Type
RB-VHCMD16

Physical Specifications
Dimensions (Raw):

Dimensions (Boxed):

Weight:

RS232, 9 way D-type
10/100Mbps, RJ-45
Anti-surge fuse 2A 20 x 5mm

3G/HD/SD-SDI embedder & de- embedder
16 channel digital I/0

48cm (W) x 10.8cm (D*) x 4.2cm (H) (1U)
19” (W) x 4.3” (D*) x 1.7” (H) (1U)

59cm (W) x 27.5cm (D) x 11cm (H)
23.2” (W) x 10.8” (D) x 4.3” (H)

Nett: 1.8kg Gross: 2.3kg
Nett: 4.0lb  Gross: 5.1lb

* Note that this product is deeper than standard Redboxes
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Remote Interface Commands & Responses

Protocol

Sonifex SCi remote control software handles all communication with the

unit via a convenient graphical user interface. However, this protocol is

provided for those users who wish to develop their own remote control
applications or communicate with the unit using a text-based terminal

program.

Command Format

Commands are case-insensitive and should be terminated in a carriage
return character, a line feed character may be sent but it will be ignored.
Further commands sent before the first command is acknowledged will be

ignored. Responses will be CR & LF terminated.

Remote Control Commands

Command

BOP:b,o,v
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Description

Bank Option

b is the bank

o is the option

0 = SRC Disable for input
channels 1/2

1 = SRC Disable for input
channels 3/4

2 =Input channels 1/2
Termination

3 = Input channels 3/4
Termination

4 = Output channels 1/2
Termination

5 = Output channels 3/4
Termination

v is the option value

0 = off

1=o0n

Response
ACK:

COM:b,d,p,s

CTM:m

DEL:o,g,e

DWN:
EMC:o,g,c,e

EMG:o,g,e

Serial Port Settings

b is the baud rate (9600, 19200,
38400,

57600 and 115200)

d is the data bits (7 or 8)

p is the parity (N, O, E)

s is the stop bits (1 or 2)

Control Mode
m is the mode
0 = bank

1 =channel

Delete Audio Group

o is the output (0 or 1)
g is the group (0 to 3)
e is the option

0 =don’t delete

1 =delete

Initiates a Firmware Update

Embed Group Channel Enable
This is only used when operating
in channel mode

o is the output (0 or 1)

g is the group (0 to 3)

cis the channel (0 to 3)

e is the option

0 = off

l1=on

Embed Group Enable
o is the output (O or 1)
g is the group (0 to 3)
e is the option

0 = off

l1=o0n

ACK:

ACK:

ACK:

ACK:

ACK:
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EMR:0,g[,gc],bl[,bc]

DMC:b,c,e

DMB:b,e

DMR:b[,bc],g[,gc]

FPL:e

IPG:b,c,g

Embed Route Control

o is the output (0 or 1)

g is the group (0 to 3)

gc is the group channel (0 to 3) —
only in channel mode

b is the bank (0 or 1)

bc is the bank (0 to 3) —only in
channel mode

De-Embed Bank Channel Enable
This is only used when operating
in channel mode

b is the bank (0 to 3)

cis the channel (0 to 3)

e is the option

0 = off

1=on

De-Embed Bank Enable
b is the group (0 to 3)
e is the option

0 = off

1=o0n

De-Embed Route Control

b is the bank (0 to 3)

bc is the bank channel (0 to 3) —
only in channel mode

g is the group (0 to 3)

gc is the group channel (0 to 3) —
only in channel mode

Front Panel Lock

e is the enable option
0 = off

1=on

Input Gain

b is the bank number (0 or 1)
c is the channel (0-3)

g is the gain value 0 to 96

0 =-24dBu and 96 = +24dBu

ACK:

ACK:

ACK:

ACK:

ACK:

ACK:

MAC:

NET:
XXXX,Y.Y.Y.Y,2.2.2.2

NOP:o,v

OPG:b,c,g

SDB:o,e

SRQ:
UID:
VER:

MAC Address
Returns the MAC address of the
unit in 12 hex characters.

Network Address Settings
x.Xx.x.X is a valid IP address
y.y.y.y is a valid subnet mask
z.z.z.z is a valid gateway address

Network Options

o is the option number
0 =DHCP

v is the option value

0 = off

1=o0n

Output Gain

b is the bank number (0 or 1)
cis the channel (0-3)

g is the gain value 0 to 96

0 =-24dBu and 96 = +24dBu

SD Audio Sample Width
o is the output (O or 1)
e is enable

0 = 20-bit

1 =24-bit

Status Request
Unit ID

Version information
M1.m1.b1 is the Firmware
version

M2.m2.b2 is the FPGA version

MAC:
XXXXXXXXXXXX

ACK:

ACK:

ACK:

ACK:

UID:RB-VHEMAS

VER:M1.m1.b1,
M2.m2.b2
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SCi For RB-VHCMD16
System Page

System | De-Embed | tmbed | Audio Enputs | Audio Outpets | Delay |

Status. Device Information
Video Imput Piormal commrscabon
Rate: e Bngut

Stk Disconnect
Ao group 1

Ao growp Undate Firmesre
e greup 3

Bk oy

§
!
gifd

General | Hetwork | Factory |
Front Fand Lod:

e Futstore defauns..,
-
‘ Chare lagn detals.
R5-232 and 192 168.11.36 ‘Channel Contrel
I~ Ensble
Metwork
I address: 192,158, 11. 101 Front Panel LED Brighiness
Sbretmesc  155.295.235.0 Mo
Defouit gatewary: 192,168,111 J
MAC adckess:  00:50-C):05-AR:BF
Praduct TR TP Serisl No. Wersisn Status
REHOMD 6 192.168.11. 100 061554 VELIWVE LD _

Fig 7-5: SCi System Screen

This page is used for the connecting and disconnecting SCi to the unit,
updating the firmware in the units, displaying the current status of the unit
and controlling various settings.
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Status

Video Input

Shows the current SDI input rate, video format and the audio groups status.
When an audio group is detected in the incoming stream the status is set to
PRESENT, and MISSING when that group is not detected.

Video Output 1 & 2
The two video output status boxes show the audio group status for each
output. There are three states per output and these are described below.

PASS : This audio group is being passed through on this output.
EMBED : This audio group is being embedded on this output.
DELETE : This audio group is being deleted on this output.

Admin Connection

This displays any connection
which has “Administrator”
rights to the unit.

Network Status

This displays the current
network settings assigned to
the unit. ot

Settings

General

Front Panel Lock

When selected, this control
disables the front panel and prohibits any changes to be made via the front
panel. This control is automatically disabled when the unit is powered on.

it

Fig 7-6: SCi Admin Screen

Channel Control
Enables/Disables the channel control mode.



Front Panel LED Brightness
Increases or decreases the LED intensity on the front panel.

Restore Defaults

Pressing this button will cause the unit to restore all settings to their factory
defaults. All previous settings will be lost. Note: The login details are not
reset and are unaffected by this process.

Settings

General Metwork

| Enable DHCP

Static Network Settings
IP address: .1‘32 168 0 _ 100
Subnet mask: [255 . 255 . 255 . 0

Default gateway: [192 . 168 .0 .1

Fig 7-7: Network Settings

Network

Enable DHCP

This enables the unit to receive it’s IP address, subnet mask and gateway
settings from a DHCP server. If one is not available then this should be
disabled through the serial port and a valid static address be entered.
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Note: This setting cannot be changed while connected to the unit over
Ethernet.

IP Address: Displays the current IP address of the unit. If DHCP is enabled
then this will normally be the IP address supplied by the DHCP server.

Subnet Mask: Displays the current subnet mask for the unit.
Default gateway: Displays the current default gateway for the unit.

Note: The units are discovered using broadcast packets. If your PC has two
network cards, then there is a limitation in windows that requires the two
addresses to be on different subnet addresses.

Updating The Firmware

The firmware will occasionally be updated to add new features or correct
any possible issues that may arise. Check for updates at: https://www.
sonifex.co.uk/technical/software

To update the firmware click on the button labelled “Update Firmware” and
then select the downloaded firmware file. Firmware files will always have
an “.dwn or dw2” extension. A progress bar will appear in SCi, indicating
how much of the file has been uploaded to the unit.

When the unit switches to update mode, the unit will continue to operate
as normal but the front panel will become locked. The progress of the
update will be displayed on screen and once complete the unit will return
to it’s previous state and operate as normal. To complete the update the
unit must be restarted. Only then will the update be complete.

71



7 3G/HD/SD-SDI Video Embedders & De-Embedders RB-VHCMD16

De-Embed Page This page allows you to configure the group sources for each of the
available De-Embed banks on the unit.

When in bank control mode, only the top group selection box is available
for each bank. This selects the group to de-embed to all the channels in

i e e o gt cietoy Bl that bank.

% Pre-delay

" Post-delay . . .
When in channel control mode, all of the selection boxes become available,

allowing you to individually select a group and channel for each output.

Bank Enable: This control enables the bank for De-Embedding.
Group/Channel: Selects the group and/or channel for De-Embedding to the
bank.

Enable: Individually enables each channel within the bank. Only used in
channel control mode.

De-embed Source

This selection allows you to select whether the video source for the
de-embedder block comes before or after the video delay block. If the
source is selected to be pre-delay block then de-embedded audio will not
be delayed, if the source is selected to be post-delay block then the de-

Tor[® Version . . :
192.168.11.101 V2 LIV 10 . embedded audio will be delayed by the same amount as the video.

Fig 7-8: SCi De-Embed Screen
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System | De-tmbed Embed | Aundio Inputs | Audio Dutputs | Delsy |

SO1 Qutput 1 | 501 Output 2 |
Audea Group 1
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Audia Group Delete
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the embeddng process.
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Enable 34t embeddng in 50
I Erabie
Embed Insert Option
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™ Enable

TerP

1921681101

Fig 7-9: SCi Embed Screen

Version
VL1V LD
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The two Embed pages allow you to control embedding for each SDI output.

When in bank control mode, only the top bank selection box is available for
each group. This selects the bank to embed to all the channels in that group
and then channel assignments are shown in the channel selection boxes.

When in channel control mode, all of the bank and channel selection boxes
become available, allowing you to individually select a bank and channel to
embed to each group channel.

Embed Enable: This control enables embedding for the selected group.
Bank/Channel: Selects the Embed bank and/or channel to embed to the
group.

Enable: Individually enables each channel within the group. Only used in
channel control mode.

Audio Group Delete
Allows the deletion of audio groups on a per output basis. Simply select the
group to enable deletion.

SD 24-Bit Enable: This enables 24-bit embedding in SD. This is selectable on
a per output basis. Before enabling this option, ensure that any receiving
equipment is capable of handling the extended data packets.

Embed Insert Option
Enables or disables the Embed Insert option for the selected SDI output.
This option is only valid when the unit is operating in Channel control mode.
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Audio Inputs Page
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Fig 7-10: SCi Audio Inputs Screen
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This page allows you to configure the audio inputs for the available Embed
banks.

Gain Slide Bars: Controls the input gain or attenuation for each input
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.

SRC Disable: Only available on the RB-VHCMD16, these controls allow you
to disable sample rate conversion on each input.

Termination: Only available on the the RB-VHCMD16, these controls select
the input termination from between 75 and 110Q.
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Audio Outputs Page This page allows you to configure the audio outputs for the available De-

Embed banks.

Gain Slide Bars: Controls the output gain or attenuation for each output
channel. Can be set from -24 dB to +24 dB in 0.5 dB steps. Double clicking
the gain value label at the bottom of the slide bar will set the gain to 0 dB.
Link: If selected, the gain slide bars are linked together so that changing one
will change the others in that bank.

Termination: Only available on the the RB-VHCMD16, these controls select
the output termination from between 75 and 110Q.
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Fig 7-11: SCi Audio Outputs Screen
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7 3G/HD/SD-SDI Video Embedders & De-Embedders RB-VHCMD16

Delay Page This page allows control over the video delay through the unit. This control
is only available in the newer units running firmware V2.X.X or greater.

The amount of delay through the unit can be expressed in either lines
or frames. The maximum number of which is determined by the current

System | De-Embed | tmbed | Audio Inputs | Audio Outputs Deloy |

‘.::,M.,,.t e [ video format being received by the unit. When the input rate changes the
maximum delay value is updated.

mn %
Mode: Selects between Line or Frame delay mode.
Current delay: 0 Frames
o e s oy i e b Delay Edit: This is where the actual delay valued can be entered. This
i . value is represented on the slide bar below, which can also be altered to
configure the delay value.

Current Delay: This label displays the current delay value active in the unit.

Product TCR[I® Sarial o Versiom Slatun
Fl-HOMD 16 190 ML 0L Lot VLLIYVL LD [ CommEcTED |

Fig 7-12: SCi Delay Screen
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AES
Attenuation
Balanced
Audio

BNC

Clipping

dB (decibel)

DHCP

FSD

Gain

Audio Engineering Society.

The reduction of a signal level. Attenuation is usually
measured in dB.

A way of sending audio over cable that protects it from
induced interference

Bayonet Neill-Concelman connector.

The onset of severe distortion in the signal path, usually
caused by the peak signal voltage being limited.

A ratio of two voltages or signal levels, expressed by the
equation.

dB=20LOG(V1/V2).

Adding the suffix “u” denotes that the signal is relative
to 0.775V RMS. Adding the suffix “v” denotes that the
signal is relative to 1V RMS.

Adding the suffix “FS” denotes that the signal is relative
to the maximum value of a digital signal.

Dynamic Host Configuration Protocol is a computer
networking protocol used to retrieve IP address and
other configuration information from a server.

European Broadcast Union
Full Scale Digits - This is the analogue representation
of the maximum digital value that the converter in

question can see before digital clipping occurs.

The degree of amplification, or attenuation, applied to
a signal.

IEC

ITU
kHz

LAN

LED
MHz
NTSC
PAL
PSU

SDI

SMPTE
SRC

TCP/IP

International Elecrotechnical Commission - often used
to refer to a mains connectivity standard, i.e. A type
of plug/socket similar to that of a kettle, used on most
pro-audio equipment.

International Telecommunication Union.

Kilo Hertz (One thousand cycles per second).

Local Area Network - scheme where several computers
on the same

premises are connected together so that they can
exchange data.

Light Emitting Diode (small lights e.g. on computers).
Mega-hertz - One million cycles per second.

National Television System Committee.

Phase Alternating Line.

Power Supply Unit

Serial Digital Interface. A digital video interface
standardised by SMPTE.

Society of Motion Picture and Television Engineers.
Sample Rate Converter.
Transmission Control Protocol / Internet Protocol.

Computer interconnection methodology used on the
internet and LANSs.
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THD

SD

HD

3G
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The Total Harmonic Distortion is the percentage
presence of signals

outside the measured reference frequency.

A height measurement for rack-mount equipment:
1U = 1.75 inches

2U =3.5inches

3U =5.25 inches

4U =7 inches

Standard Definition video.

High Definition video

3Gpbs High Definition video.
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