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Disclaimer
This manual and the information contained herein are the sole property of EVS Broadcast Equipment SA
and/or its affiliates (EVS) and are provided “as is” without any expressed or implied warranties, including,
but not limited to, the implied warranties of merchantability and fitness for a particular purpose. In
particular, EVS makes no warranty regarding the use or the consequences of use of this manual and the
information contained herein. Furthermore, EVS may not be held liable for any direct or indirect,
incidental, punitive or consequential loss, damage, cost or expense of any kind whatsoever and
howsoever resulting from the normal or abnormal use of this manual and the information contained
herein, even if advised of the possibility of such loss, damage, cost or expense.
While every effort has been made to ensure that the information contained in this manual is accurate,
up-to-date and reliable, EVS cannot be held liable for inaccuracies or errors that may appear in this
publication. The information in this manual is furnished for informational purpose and use only and
subject to change without notice.
This manual cancels and replaces any previous versions thereof.

Copyright
Copyright © 2003-2022 EVS Broadcast Equipment SA. All rights reserved.
This manual may not be reproduced, transcribed, stored (in a database or a retrieval system), translated
into any language, computer language, transmitted in any form or by any means – electronically,
mechanically, printed, photocopied, optically, manually or otherwise – in whole or in part without the
prior written consent of EVS.

Trademarks
All product and brand names are registered trademarks and trademarks of EVS or of their respective
owners.

Improvement Requests
Your comments will help us improve the quality of the user documentation. Please send improvement
requests, or report any error or inaccuracy on this user manual by e-mail to doc@evs.com.

Regional Contacts
You will find the full list of addresses and phone numbers on the following webpage:
http://www.evs.com/contact.

User Manuals on EVS Website
The latest version of the user manual, if any, and other user manuals on EVS products can be found at
the EVS download center, on the following webpage: https://www.evs.com/en/download-area.
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Notice
WARNING: TO REDUCE THE RISK OF FIRE OR ELECTRICAL SHOCK, DO NOT EXPOSE THIS
APPLIANCE TO RAIN OR MOISTURE
AVERTISSEMENT: POUR RÉDUIRE LE RISQUE D'INCENDIE OU D'ÉLECTROCUTION,
N'EXPOSEZ PAS CET APPAREIL À LA PLUIE OU À L'HUMIDITÉ.
ALWAYS disconnect your entire system from the AC mains/DC power source before cleaning any
component. The product frame (NFR2000/NFR2001) must be terminated with a three-conductor AC
mains/DC power cable that includes an earth (ground) connection. To prevent shock hazard, all three
connections must always be used.
TOUJOURS déconnecter tout votre système du secteur / de l'alimentation CC avant de nettoyer un
composant. Le châssis du produit (NFR2000/ NFR2001) doit être terminé par un câble d'alimentation
secteur / de courant continu à trois conducteurs comprenant une connexion à la terre. Pour éviter tout
risque d'électrocution, les trois connexions doivent toujours être utilisées.
NEVER use flammable or combustible chemicals for cleaning components.
NE JAMAIS utiliser de produits chimiques inflammables ou combustibles pour nettoyer les composants.
NEVER operate this product if any cover is removed.
NE JAMAIS utiliser ce produit si le couvercle est retiré.
NEVER wet the inside of this product with any liquid.
Ne mouillez JAMAIS l'intérieur de ce produit avec un liquide.
NEVER pour or spill liquids directly onto this unit.
NE JAMAIS verser ou renverser de liquides directement sur cet appareil.
NEVER block airflow through ventilation slots.
Ne bloquez JAMAIS le flux d'air passant par les fentes de ventilation.
NEVER bypass any fuse.
NE JAMAIS court-circuiter/contourner un fusible.
NEVER replace any fuse with a value or type other than those specified.
NE JAMAIS remplacer un fusible par une valeur ou un type autre que ceux spécifiés.
NEVER attempt to repair this product. If a problem occurs, contact your local EVS distributor.
N'essayez JAMAIS de réparer ce produit. En cas de problème, contactez votre distributeur EVS local.
NEVER expose this product to extremely high or low temperatures.
NE JAMAIS exposer ce produit à des températures extrêmement élevées ou basses.
NEVER operate this product in an explosive atmosphere.
NE JAMAIS utiliser ce produit dans une atmosphère explosive.
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This product complies with the requirements of the product family standards for audio, video, audiovisual entertainment and lighting control apparatus for professional use as mentioned below.
Ce produit est conforme aux exigences des normes rélatives à la famille de produits d'équipements de
contrôle d’éclairage, de spectacle audio, vidéo et audiovisuel à usage professionnel, indiquées cidessous.
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IEC 62368

Safety / Sécurité

EN55032 (pending)

Emission / Emission

EN55024 (pending)

Immunity / Immunité
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UL
Troubleshooting must be performed by a trained technician. Do not attempt to
service this equipment unless you are qualified to do so.
Le dépannage doit être effectué par un technicien qualifié. Ne tentez pas de
réparer cet équipement à moins d’être qualifié pour le faire.
This equipment has more than one power supply. To reduce the risk of electric
shock, disconnect both power supply cables before servicing.
Cet équipement dispose de plusieurs sources d'alimentation qui ne sont pas
remplaçables à chaud. Pour réduire les risques d'électrocution, débrancher les
deux câbles d'alimentation avant tout entretien.
This apparatus must be earthed. Use only certified wiring or cables suitable for
the equipment ratings.
Cet appareil doit être connecté à la terre. Utilisez uniquement du câblage
certifié ou des câbles adaptés à la puissance nominale des équipements.
The power supplies and processing modules may only be removed by trained
service personnel.
Les blocs d'alimentation et les modules de traitement ne peuvent être retirés
que par le personnel de maintenance qualifié.
Installation and maintenance of the NFR2000/NFR2001 is considered service
action.
L'installation et la révision du NFR2000/NFR2001 sont considérées comme des
actions d'entretien.
The equipment is intended for installation in restricted access areas.

L'équipement est destiné à être installé dans des zones d'accès restreint.
No user serviceable parts are inside. Refer all service to qualified personnel.
Ne contient aucune pièce remplaçable par l'utilisateur. Confiez tout entretien
au personnel qualifié.
Warning, hazardous moving parts inside power supplies. Keep fingers and other
body parts away.
Avertissement, pièces mobiles dangereuses à l'intérieur des blocs
d'alimentation. Gardez les doigts et autres parties du corps éloignés.
This equipment is not suitable for use in locations where children are likely to be
present.
Cet équipment n'est pas adapté pour l'usage dans des zones susceptible à
accueillir des enfants.
Chapters containing service actions are marked with an exclamation mark.
Les chapitres contenant des actions d'entretien sont indiqués par un point
d'exclamation.
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This equipment is only for use at altitudes not more than 2000m above sea level
or equivalent.
Cet équipement doit être utilisé uniquement à des altitudes inférieures à 2000m
au-dessus du niveau de la mer ou équivalentes.
This equipment is only for use in non-tropical conditions or equivalent.
Cet équipement ne doit pas être utilisé dans des conditions tropicales ou
équivalentes.
Caution, electric shock hazard.
Attention, risque de choc électrique.
Disconnect all power plugs before servicing this product.
Débranchez toutes les prises électriques.
Exposed portions of the power supply assembly are electrically “hot”. In order to reduce the risk of
electrical shock, the power cable must be disconnected before the power supply assembly is removed.
The ground terminal of the power plug is connected directly to the chassis of the unit. For continued
protection against electric shock, a correctly wired and grounded (earthed) three-pin power outlet must
be used. Do not use a ground-lifting adapter and never cut the ground pin on the three-pin plug.

Les parties exposées de l’alimentation sont électriquement «chaudes». Afin de réduire les risques
d'électrocution, le câble d'alimentation doit obligatoirement être débranché avant de retirer l'ensemble
du bloc alimentation. La borne de terre de la fiche d'alimentation est connectée directement au châssis
de l'unité. Pour assurer une protection continue contre les chocs électriques, vous devez utiliser une
prise secteur / de courant continu à trois broches correctement câblée et mise à la terre. N'utilisez pas
d'adaptateur de levage à la terre et ne coupez jamais la broche de terre de la fiche à trois broches.
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What's New?
In the Installation and Operation Manual the icon
information on new and updated features.

has been added next to the text to highlight
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1. Introduction to Neuron
Neuron is EVS’s first pure-IP processor used in AV infrastructures. With its introduction, we continue to
forge ahead with the delivery of innovative solutions for the new broadcast reality of IP-based
infrastructures.
Built to fit in any existing and future IP broadcast infrastructure, the Neuron platform offers the most
powerful processing capabilities in the industry. With its ethernet-based architecture, Neuron can
accommodate a wide range of audio-video processing needs in IP environments: frame synchronization,
up/down conversion, color correction, HDR conversion, audio (de)embedding and audio shuffling. It also
bridges the gap between baseband SDI and any type of IP media streams, protecting your investments
today for future demands.
Neuron will solve all hurdles which a broadcaster encounters with respect to audio and video in the IP
and legacy domains. The high-density 1RU Neuron platform offers IP to IP processing capabilities,
handling uncompressed SD, HD, 3G and UHD signals based on the ST2022-6 and ST2110 specifications
for transporting media over IP networks. Neuron is fully packed with features like edge synchronizers
and converters for processing streams before they enter the core router, reducing complexity in signal
routing. Neuron is a so-called NAP, a Network Attached Processor.
As a next-gen, FPGA-based processor, the NAP seamlessly bridges SDI and IP networks, while easily
meeting UHD requirements in live production. It interoperates with EVS’s Cerebrum/Cortex monitoring
and control system.
The NAP, which is ultra-compact and versatile, is ideal for media companies looking to reduce costs and
complexity associated with supporting SDI and hybrid SDI-IP workflows in their studio and mobile
facilities, while optimizing the agility and efficiency of their IP-based environments.
Please visit the EVS website to obtain the latest information on our new products and updates.
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1.1. Product Description
General Description
The NFR2000/NFR2001 is a frame which can contain 2 processing cards. It is 1RU high. Together with
the power supplies, the frame forms the base of the Neuron system.

Main Features
The NFR2000/NFR2001 includes the following features:
•

1 RU high

•

Redundant power supplies of 500W each. (To reduce the risk of electric shock, please disconnect
both power supply cables before servicing.)

•

Exchangeable processing modules from the back for broadcast versions and from the front for
datacenter versions

•

Redundant power supplies from the front for broadcast versions and from the back for datacenter
versions (To reduce the risk of electric shock, please disconnect both power supply cables before
servicing.)

•

Front-to-back cooling

•

Fans inside the power supplies, which also cool the frame from front to back

•

Internal bus connecting the power supplies and the boards.

Datacenter Version
In the Datacenter version, the I/O connectors are on the front and the power supplies are on the back.

Front View

Rear View NFR2000
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Broadcast Version
In the Broadcast version, the power supplies and the I/O connectors are on the back.

Front View

Rear View NFR2000
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1.2. LED Indicators
LED Positions
The NFR2000/NFR2001 frame has 4 LEDs: 1 for each power supply and 2 on the front plate. In the image
below, the PSU LEDs are indicated in red and the Front LEDs are in green:

The above image illustrates the broadcast version of the NFR2000/NFR2001 frame. On the
datacenter version, front-plate LEDs (in green) are also present on the unit, but the PSU LEDs
are on the back.

LED Functions
The following tables explain the meanings of the various indicators.
PSU LEDs

Description

Green constant

Power present, controlled, no errors

Green blinking

Power present, not controlled, no errors

Red constant

No power present or AC/DC (NFR2000) / DC/DC (NFR2001) converter defect,
controlled internal communication error.

Red blinking

No power present or AC/DC (NFR2000) / DC/DC (NFR2001) converter defect,
or uncontrolled / fan error

Orange constant

Fan override, controlled

Orange blinking

Fan override, not controlled

Front Plate LEDs

Description

Green constant

Application running

Green blinking

No application present, updating

Orange constant

Booting

Orange blinking

Warning, see menu for cause

Red blinking

Error, see menu for cause

Green fast-blinking

"Where am I?" function, manually triggered in the settings
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2. Installation
2.1. Preparing the Product for Installation
Before installing the frame, please take the following steps:
•

Check the product for any visible damage that may have occurred during transit.

•

Confirm receipt of all products on the packing list.

•

Retain the original packaging for possible re-use.

Please refer to section 1.2 "Shipping" in the Neuron NFR2000/NFR2001 manual for more information
about returning a product for servicing or replacement.
Please contact your EVS dealer if parts are missing or damaged or when products on the
packing list are missing.

2.2. Unpacking
The Neuron processing board must be unpacked in an anti-static environment. Care must be taken NOT
to touch components on the board – always handle the board carefully by the edges. The board must be
stored and shipped in anti-static packaging. Ensuring that these precautions are followed will prevent
premature failure from components mounted on the board.

2.3. Module layout
In general, a Neuron processing module layout appears as shown in the diagram below. The module
consists of a metal baseplate, an I/O backplate and a PCB with connectors. Indicated in the diagram are
the most important parts of a Neuron processing module.
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2.4. Processing Module Installation and
Replacement
To insert the processing module into an NFR2000/NFR2001 frame, you should first determine whether
the frame is built as a datacenter version (connections on the front) or a broadcast version (connections
on the back). Once this is determined, slide in the processing module from the connector side until it
cannot be pressed any further. Make sure both sides of the card are following the glides so the card is
guided exactly into the frame’s internal bus connector. Push the card firmly into the internal bus. Then
screw the two lock screws, indicated in the picture below in red, firmly into the frame.

If a module slot remains empty, the empty slot should be fitted with a blind panel.

For instructions and details about how to install the Neuron frame, please refer to the
NFR2000/NFR2001 manual.
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3. Quick Start
Introduction
This Quick Start provides instructions for setting up a Neuron frame with processing module(s) on a
network. If you are not setting up your Neuron on a network, please refer to the NFR2000/NFR2001
manual for more information.

Network Requirements
Before you set up your Neuron, you must have the following:
•

A working 10/100/1000Base-T Ethernet network using TCP/IP protocols

•

Network PC(s) that meet the system requirements for Cerebrum/Cortex

•

An open port on a 10/100/1000Base-T network hub or switch

•

A Cat5 network cable with RJ-45 connectors

•

A DHCP server on the network automatically assigning IP addresses to the Neuron processing
boards and the computer in the same range. If the IP address is unknown, it can be discovered using
Bonjour. Please refer to the section "Module's IP Address is Unknown" below.

Connecting Neuron
To connect Neuron, please follow these steps:
•

Make sure that the NFR2000/NFR2001 is powered down and the power supply cables are not
plugged in.

•

Connect Neuron to the network switch using the second from the left RJ45 Ethernet connector of
the processing board(s).

•

Connect a computer which meets the Cerebrum/Cortex minimum requirements to the same network.

•

Plug the power supply cable(s) into the Neuron frame and then into a power outlet.
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Powering Up
On powering up the Neuron frame with processing module(s) for the first time, all settings of the
processing module(s) will be set to the factory default state. After initialization, the card will be visible in
Cerebrum/Cortex.

Installing EVS Cerebrum/Cortex
To configure Neuron, Cerebrum or Cortex is required. This software needs to be installed on a computer
connected to the same network as Neuron and needs to meet the minimum Cerebrum/Cortex system
requirements.
•

Download Cerebrum/Cortex from the EVS website (https://mi-sftp.evs.com/).

•

Follow the on-screen installation instructions once you run the setup application on the computer.
For a detailed description, please refer to the Cerebrum/Cortex installation guide. Should you
encounter any difficulties, please contact EVS support.

•

Once the installation is completed, please check that you have the latest firmware and interface files,
cf. "Firmware Upload and Update Procedure" on page 33 for more details. You will then be able to
run the Cerebrum.exe or Cortex.exe application.
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Adding Neuron to Cerebrum/Cortex
With Cerebrum/Cortex running on a computer connected to Neuron, follow these steps to discover the
Neuron processing boards and to configure it.
•

When Cerebrum/Cortex is running, select Network and then Force Network Refresh. Make sure
that the PC’s IP address is also set, to automatically get an IP address given by the same DHCP
server as Neuron.

•

The Neuron frame and boards will appear in the System view. If the frame is not properly discovered,
please contact EVS support.

•

The Cerebrum/Cortex device view should now display the Neuron graphical user interface, which
allows you to configure the processing module(s).
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Setting up a Temporary DHCP Server
The processing module has an Ethernet configuration mode setting which has been set to DHCP by
default. If your network does not have a DHCP server, the units will not get a valid IP address
automatically. In this case, Cerebrum/Cortex is not able to detect the card. The initial setup of the units
will only allow for getting an address assigned via a DHCP server. After the DHCP server has assigned an
address to the module, you can add it to the Cerebrum/Cortex system view and change the Ethernet
configuration mode setting to manual mode, with the static IP address you need.
1. Set up the IP Address of the PC on which Cerebrum/Cortex is installed, to the range which will be
used by the DHCP server, i.e. 192.168.1.1/255.255.255.0
2. Install a DHCP server to your laptop. You can use http:/tftpd32.jounin.net/tftpd32.html (free of
charge, open source)
3. Run the DHCP server application and go to Settings -> DHCP tab -> and set a DHCP pool definition
that starts with 192.168.1.1, with a pool size of 50 and a lease time of 2880.
4. Go to DHCP options and set Def. router (Opt3) to 192.168.1.254 and Mask (Opt1) to 255.255.255.0
5. Open Cerebrum/Cortex and in Network -> Add Generic Device -> ACP2 device, select the IP
address which has been assigned to the Neuron module (most likely 192.168.1.2).

Module's IP Address is Unknown
If the module has been set up with a static IP address, but the address is unknown, follow these steps to
retrieve the address:
•

Identify the MAC address of the module.

•

Install Bonjour Browser, an application which can search the network for MAC addresses.
https://hobbyistsoftware.com/bonjourbrowser

•

Run the application and find the corresponding MAC address's IP address.

•

Add the module to Cerebrum/Cortex using the IP address assigned to the module's MAC address, as
described in "Setting up a Temporary DHCP Server".
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4. Introduction to COMPRESS
COMPRESS offers multiple options for utilizing the product. The diagrams shows various configurations
within Neuron COMPRESS. The diagrams illustrate the maximum potential functionality within a
configuration.

4.1. Features
COMPRESS is a multi-channel AV-over-IP transceiver, developed for long haul Ethernet IP networks.
It is equipped with JPGES-XS encoders and decoders and uses cost-effective 10G ethernet
connections.
The JPEG XS compressed streams use the ST2110-22 standard. All other modern encapsulation
standards including ST2022-6 and ST2110-20 are also available.
COMPRESS is capable of processing up to 12 x 3Gb/s SDI signals and transporting them over redundant
10GbE links. In addition, audio processing is part of the Neuron package, using ST2110-30 and
embedded audio within SDI and ST2022-6.
COMPRESS can be utilized in many different ways. Each video channel is capable of framesynchronizing, de-embedding and embedding. Virtually any signal can be processed with this unit from
SD to 3G SDI signals.
Optionally, COMPRESS can be enhanced with an SDI I/O module. This will add physical connectors and
allows easy integration of video over IP networking with existing SDI baseband operations acting as a
bridge or gateway.
•

Supports asynchronous SDI inputs

•

Standards supported: 3G-SDI level A, HD-SDI, ST2022-6, ST2110-20, ST2110-22, ST2110-30

•

Up to 16 channel frame-sync to local clock on external ref (B&B or ST2059)

•

Up to 12 channels of encoding of uncompressed SDI or IP (ST2022-6 or ST2110-20) to compressed
ST2110-22 with user configurable bandwidth

•

Up to 12 channels of decoding of compressed ST2110-22 to SDI or IP (ST2022-6 or ST2110-20)

•

Up to 12 channels of embedding of ST2110-30 into SDI or ST2022-6

•

Up to 12 channels of de-embedding of SDI or ST2022-6 to ST2110-30

•

PTP Network timing on the Ethernet ports, compliant with SMPTE ST2059-2 or External black burst
input

•

Multicast and Unicast selectable per stream

•

Compatible protocols: ACPv2, DNS, IGMPv2, DHCP, 802.1as, ST2059-1 and -2, ST2022-6, ST211020, -22, -30 and -31.
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4.2. Block Schematic & I/O Panel
COMPRESS - Multi-Channel AV-over-IP Transceiver for Long Haul
Ethernet Networks

The GPI/O RJ45 connector is not currently available: for future use.
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4.3. Applications
•

Network Attached Processor (NAP)

•

Long-haul network connections

•

Enabling local or remote productions over private or commercial networks

•

Video frame synchronization

•

Video Auto phasing

•

Audio embedding and de-embedding.

4.4. Specifications
Reference I/O
Connector type

Micro BNC (HD BNC)

Number of inputs

2

Number of outputs

2, loop input or analog reference out

Termination

75 Ohms when not looped

Bi-level

PAL/NTSC Black Burst ITU624-4/SMPTE318/SMPTE170M, 1Vpp

Gigabit Ethernet
Connector type

RJ45

Number of connectors

3

Standards

10/100/1000BASE-T

Protocols streaming

AES67, ST2059

Protocols control

ACP2

Cable

Cable Shielded Twisted Pair

SFP Cages
Number of cages

2

Standards

SFP28, 10GbE

Protocols

ST2022-6, ST2110, AES67, ST2059
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Serial Video Inputs (optional)
Standard

SD, HD, 3Gb/s, 12Gbps SDI: ST259M, ST292M, ST424M, ST2082

Number of inputs

8

Connector type

Micro BNC (HD BNC)

Signal level

800 mV

DC offset

0V ±0.5V

Overshoot

Within 10% of signal level

Return loss

>15dB up to 1.5GHz, >10dB up to 3Ghz, >7dB up to 6Ghz, >4dB up to 12Ghz

Serial Video Outputs (optional)
Standard

SD, HD, 3Gb/s, 12Gbps SDI: ST259M, ST292M, ST424M, ST2082

Number of outputs

8

Connector type

Micro BNC (HD BNC)

Signal level

800 mV

DC offset

0V ±0.5V

Overshoot

Within 10% of signal level

Wideband Jitter

<0.2UI

Return loss

>15dB up to 1.5GHz, >10dB up to 3Ghz, >7dB up to 6Ghz, >4dB up to 12Ghz

Serial Video Bi-directional Connections (optional)
Standard

SD,HD, 3Gb/s SDI: ST259M, ST292M, ST424M

Number of connectors

24

Connector

Micro BNC (HD BNC)

Signal level

800mV nominal

DC offset

0V ±0.5V

Overshoot

Within 10% of signal level

Return loss

>15dB up to 1.5GHz, >10dB up to 3Ghz
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Miscellaneous
Weight

Approx. 2050gr

Operating Temp.

0°C to +40°C

Dimensions

400 x 193 x 42 mm (LxWxD)

Electrical
Voltage

+12V nominal (tolerance: -1V/+0.5V)

Power

100-200 Watts

Qualified (Q)SFP Modules
Brand

Model nr.

Type

Note

FS

SFP28-25GSR-85

25G, SFP28, 850nm,
100m

IP Standards Supported
Control

ACPv2

Network Protocols

DNS, mDNS/DNS-SD, IGMPv2, IGMPv3, LLDP, DHCP, IP, UDP, TCP, RTP

AMWA1

NMOS IS04, NMOS IS05, SDP single and dual leg inputs and outputs

Timing

ST2059-1/2, 802.1as, ST2110-10

Audio (de-)encapsulation

ST2110-30/31, ST2022-6

Metadata
(de-)encapsulation

ST2110-40

1Neuron complies with the AMWA / NMOS JT-NM test TR-1001-1. For more details, please visit the

results catalog (under Axon NPG1600) on the JT-NM website: https://static.jt-nm.org/documents/JTNM_Tested_Catalog_NMOS-TR-1001_Full-Online-2020-05-12.pdf
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5. Graphical User Interface
5.1. Introduction
This chapter explains the default graphical user interface of COMPRESS, which is displayed when using
Cerebrum/Cortex. The graphical user interface is updated with every new firmware release. Please
make sure that you are using the latest Cerebrum/Cortex layout forms, downloadable from https://misftp.evs.com/.

5.2. Hardware Status Tab

1. Announcement Rate. Here you can set the polling interval in which the measurements are updated.
Setting it to Off will set all measurements to NA.
2. Temperature format. Here you can select between Celsius and Farenheit for the temperature
display.
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3. (Q)SFP Status. Selecting this button displays some of the physical values from the (Q)SFP module.

4. Identify Module. This will cause the Connection LEDs on the connector side of this board to blink for
20 seconds.
5. Card ID. This groupbox indicates the software Nameand Version and the card's harware Serial
number.
6. Board position and measurements. The board is displayed in the position where it is located in the
frame. When the announcement rate is not set to Off, the board's temperature and power
consumption are indicated.
7. PSU measurements. When the PSU is detected, it is displayed as non-transparent in the frame.
When the Announcement Rate is not set to Off, the fan speed and PSU temperatures are indicated.
The overall status, Type, version and serial number are always displayed, even when the
announcement rate is set to Off.
8. The optional SDI I/O board, when it is detected.
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5.3. Video Paths Tab

1. Hide/Show SDI input Format display. Clicking the + button will toggle the fields indicating the
detected input format behind each corresponding SDI input.
2. SDI input status. A green SDI icon indicates that an input is detected. Gray means that no SDI input
has been detected. Clicking any of the icons will give a pop-up in which the status and detected
input format is displayed.
3. SDI input number and USED status. When this button is green, it means the corresponding SDI input
is currently in use by one of the processing paths. When it is gray, the SDI input is not used. Clicking
the SDI number button will open a pop-up in which the SDI input can be switched off, or the direction
of the corresponding SDI connector changed to an input or an output (SDI 9 to 32 only).
4. Ethernet status icons. When the link status of Ethernet 1 and 2 are 10Gb/s or higher, the Ethernet
icon is green. When it is lower than 10Gb/s it is yellow. When there is no link, the icon is gray.
5. Ethernet input number and Used status.
Ethernet Input Color Indicator

Input Stream Type

Yellow

SD

Green

HD

Blue

FHD

Purple

UHD

Gray

input stream is not used

Clicking this button will open a pop-up in which the input stream can be set up.
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In the pop-up, you can either fill in an identifier string (pressing Enter after typing or pasting will
immediately switch the input, without having to use TAKE) or specify an SDP file (after clicking on
the SDP button). Alternatively, you can fill in the IP Address, Port number, Media Type and Format
fields, then select TAKE.
When filling in an IP address, port and media type instead of an Identifier string, the input will
only change when the TAKE button is clicked.
6. Pattern settings. In the dialog which this button opens, the following input options can be
configured:

Setting

Options

Video Format

2160p50, 2160p59.94, 1080p50, 1080p59.94, 1080i50,
1080i59.94, 720p50, 720p59.94, SD625, SD525

Mode

Black, Colorbar 75%, Colorbar 100%, Colorbar Comp,
Zoneplate

Border Enable

Off, On

Border Size

2..5..10

Border Color

White, Black, Gray, Red, Blue, Green

Zoneplate Speed

0..5..15

7. Backup switch settings. Clicking this button will open a pop-up in which the backup mode can be
set. When the backup mode is set to Off, this button will indicate a icon. When the mode is set to
On, this button will indicate a
icon, the processing path’s input will switch to the backup input
when the main input fails. When the mode is set to BackUp Fail this button will indicate a
icon, the
processing path’s input will switch to the back-up input until the main input is back again. In the
Backup settings pop-up you can also force all processing paths to either use the Main input, by
setting the Input Selection to MAIN, or the backup input, by setting the Input Selection to BACKUP. In
the video paths tab, this is indicated by a lock icon above the main or the backup drop-down box
columns.
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8. Ethernet output number button. When this button is green, the corresponding output stream status is
ON. Any other status will show a gray button. Clicking this button will open a pop-up with the
Ethernet stream output settings.

Output mode switches the corresponding Ethernet output stream on or off. OSD text and OSD mode
allows you to display on-screen indicators of the stream’s video (e.g. Ethernet 1 stream 7), allowing
you to identify this output on, for instance, a multiview wall. With Media Type you can change the
output format (e.g. S2022-6 or s2110-20). Destination port and IP address set the destination of the
stream. The Identifier can be copy/pasted to other equipment to subscribe to this multicast stream.
You can enable port replication for redundant outputs.
9. Ethernet output path assignment. In these drop-down boxes you choose which processing path
should be set to the corresponding Ethernet stream output. This can be any of the paths A1 to D4.
Setting the same path to multiple output streams is possible.
10. Ethernet link status icon. This icon has the same functionality as the ethernet link status icon
explained above (in 4).
11. SDI output number button. This button is either transparent (dark gray), when the output is disabled
or set to INPUT, or not transparent (light gray), when the output is enabled and set to OUTPUT.
Clicking this button will open a pop-up with SDI output settings.

OSD text and OSD mode allows you to display on-screen indicators on the SDI output video (e.g. SDI
output 5) allowing you to identify this output on for instance a multiview wall. The SDI I/O switch
allows you to switch the output OFF (all outputs) or to switch it to INPUT (outputs 9 to 32).
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12. SDI output path assignment. In these drop-down boxes you choose which processing path should
be set to the corresponding SDI output. This can be any of the paths A1 to D4. Setting the same path
to multiple SDI outputs is possible.
13. The SDI output status icons indicate the corresponding output is enabled. If it is set to OFF or to
INPUT, the status icon is not displayed.
14. UHD Capable outputs are indicated in a green box. These paths are UHD-compatible.
15. Lock Mode settings. Clicking this button will give a pop-up in which the Lock mode settings can be
set. The settings in this pop-up are the same as in the General Settings tab. Please refer to the
"General Settings Tab" on page 28 for an explanation of the settings. The icon on the button
indicates to which lock mode the card is set:
Icon

Description
Freerun
Reference
PTP
Path A1

When the Lock Status is LOCKED, an arrow pointing to the FrameSync is displayed. When the status
is not locked, the arrow is not displayed.
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5.4. SDI I/O Tab

1. Static SDI input status icon. When the corresponding SDI input is enabled, the status icon indicates
whether an input has been detected (green) or not (gray).
2. Static SDI input channel number indicator. These indicators become green when the corresponding
input is used by one of the processing paths. When the indicator is transparent, the corresponding
input connector is disabled.
3. Static SDI output channel number indicator. When this indicator is transparent, the corresponding
static output connector is disabled.
4. Static SDI input and output Toggle on/off buttons. With these buttons you can enable (green) or
disable (red) a specific SDI input or output. When an input or output is disabled, the SDI status icon
disappears and the channel number indicator becomes transparent.
5. Static SDI output status icon. When the corresponding SDI output is enabled, the status icon
indicates whether the output format status is ok (green) or not (orange).
6. Bi-directional SDI input status icon. When the corresponding SDI connector is enabled and
configured as an input, the status icon indicates whether an input has been detected (green) or not
(gray).
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7. Bi-directional SDI input channel number indicator. These indicators become green when the
corresponding connector is used as an input by one of the processing paths. When the indicator is
transparent, the corresponding connector is disabled or configured as an output.
8. Bi-directional SDI Select in/off/out buttons. With these 3 buttons you can either set an SDI
connector to be functioning as an input, an output or disable the SDI connector entirely.
9. Bi-directional SDI output channel number indicator. When this indicator is transparent, the
corresponding connector is disabled or configured as an input.
10. Bi-directional SDI output status icon. When the corresponding connector is enabled and configured
as an output, the status icon indicates whether the output format status is ok (green) or not (orange).
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5.5. IP Video I/O Tab

1. IP Video Input stream settings. These work in the same way as explained in the Ethernet input
stream settings pop-up. You can either fill in an identifier string (press Enter after typing or pasting to
immediately set the input), or enter an SDP file by clicking on the [SDP] button. Alternatively you can
fill in an IP Address, Port number, Media Type and Format and select Take (>).
2. Mac. ID number of the physical ethernet input stream connection.
3. Ethernet Status. When the link status of Ethernet 1 and 2 are 10Gb/s or higher, the status is green.
When it is lower than 10Gb/s it is yellow. When there is no link, the status is gray.
When filling in an IP address, port and media type (instead of an Identifier string) the input will
only change when the Take button is clicked.
4. IP Video Output stream settings. The destination port and IP address set the destination of the
stream. With Media Type you can change the output format (e.g. S2022-6 or s2110-20). The
Identifier can be copy/pasted to other equipment to subscribe to this multicast stream. The output
mode toggle button switches the corresponding Ethernet output stream on or off.
Depending on the selection of 'Video Outputs' or 'Video Backup Output', you will either change
the main output stream settings (red color scheme) or the backup output stream settings (blue
color scheme).
5. Jpg XS quality optimization. Options are PSNR or Visual.
6. Autofill IP button. Pressing this button will automatically fill the IP addresses of streams 2 to 16 using
the IP address of stream 1 and incrementing the last IP address number by 1 for each following
stream.
The button will only become enabled when a valid IP address is available on output stream 1.

7. Autofill Ports button. Pressing this button will automatically copy the port number filled in on stream
1 to all following streams (streams 2 to 16).
The button will only become enabled when a valid port number is available on output stream 1.
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5.6. Audio Paths Tab

In this tab you can configure the audio matrix inputs. The first 16 paths are the de-embedded audio
channels from the video path de-embedders. The input selection is disabled because this is configured
in the Video Paths tab.
The lower 16 paths are the separate ST2110-30 audio input streams, which are configured in the 'IP
Audio I/O' tab.
1. Backup switch settings. Clicking this button will open a pop-up in which the backup mode can be
set.
This is the same backup mode which is used for the video paths.

When the backup mode is set to Off, this button will indicate a
icon. When the mode is set to On,
this button will indicate a
icon and the processing path’s input will switch to the backup input
when the main input fails. When the mode is set to BackUp Fail, this button will indicate a
icon and
the processing path’s input will switch to the backup input until the main input is back again. In the
Backup settings pop-up, you can also force all processing paths to either use the Main input, by
setting the Input Selection to Main, or the backup input, by setting the Input Selection to Backup. In
the Video Paths tab, this is indicated by a lock icon above the Main or the Backup drop-down box
columns.
2. Deembedded Audio settings. All settings displayed in this groupbox represent the video processing
paths on the Video Paths tab, to indicate which audio from which of the SDI or IP inputs is being
deembedded. This is configured in the Video Paths tab. Therefore you cannot change the main and
backup inputs from this tab.
3. De-emb. This disabled button only indicates the deembedding process on this video path.
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4. Delay. Clicking this button will open a pop-up, in which you can set an audio delay of up to 3000ms
for all deembedded channels and for all channels in the respective IP stream. This delay is processed
before the audio goes into the internal Audio Matrix.

5. Audio Matrix. This box indicates to which audio channel numbers (groups of 16) the deembedded
audio and ST2110-30 streams are assigned in the internal audio matrix.
6. IP Audio settings. In this groupbox, you can configure which of the separate incoming IP audio
streams should enter the Audio Matrix for possible embedding or audio shuffling. The main and
backup inputs can be set up using the same switch-back methods as explained in the Video Paths
tab.
There are two operation modes, 16-channel and 64-channel. Up to 64 channels can be specified
here, which will then be dynamically assigned to the audio matrix channels. In 16-channel mode, 16
channels can be selected from each stream, even when a 64-channel stream is used as the receiver.
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5.7. Network Settings Tab
In this tab you can configure the IP addresses and monitor the statuses of the processing module's
Ethernet ports.

1. Management Ethernet Settings. These Ethernet settings correspond to the Management (or
Control) Ethernet port. This Ethernet port is used to connect to the board’s ACP2 API and monitor
and control the card’s parameters. When set to DHCP, the assigned IP address will be visible in the
Management Ethernet Status group box.
2. Management Ethernet Status. This groupbox displays the currently assigned IP Config, Address,
Netmask, Gateway and MAC address of the Control Ethernet port.
3. MAC Network Settings. These settings configure the IP addresses of QSFP 1 and 2 or, in case of
25Gb/s SFPs, the IP addresses of SFP+ 1 to 4.
4. MAC Status. These groupboxes display the currently assigned IP Config, Address, Netmask and
MAC address of the corresponding Ethernet port.
5. MAC Bandwidth usage status. In these groupboxes the Actual and Expected Transmission and
Receival bandwidths are visible. Note that these only display the bandwidth usage when the
Bandwidth monitoring toggle button is switched ON.
6. Statistics. Here you can find the error logging of the ethernet MAC link. FEC stands for Forward Error
Correction. FEC corr pkt reports the corrected errors that were fixed by the error correction. FEC
incorr pktrepots errors that were detected but could not be corrected. Pkt Drop Rate reports
missing packets. The Announce Rate is the time interval between probing.
7. Bandwidth Monitoring toggle button. Switching this to ON will enable the Ethernet bandwidth
monitors above the button. When switched OFF, the bandwidth usage statuses will be set to 0.
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5.8. General Settings Tab

1. GenLock Settings.
Lock Mode selects the Genlock source. The following options can be selected:
Freerun

The output is not locked, but free running and stable.

Reference 1 The output is locked to the Black and Burst signal connected to 1A.
PTP

The output is locked to the PTP. This mode should be selected when the output
frame rates are 25 or 50 Hz.

Path A1

The output is locked to the input signal that is routed to path A1.

PTP.60

The output is locked to the PTP. This mode should be selected when the output
frame rates are 29.97 or 59.94Hz.

Lock Status. Shows whether the card is locked to the selected reference.
Ref Input Format. Shows the detected format of the analog coaxial reference input. Values are NA,
SD525 and SD625.
2. Pattern Generator. Here you can configure the colorbar and other settings of a pattern to test the
video signal, which is used for troubleshooting and analyzing transmissions.
3. Reference I/O Settings. Here you can configure the Black and Burst I/O. In Ref I/O mode you can set
whether circuit A works as a Reference input with Loopthru output, or as 2 outputs (synchronized to
the PTP clock). Circuit B can only work in 2-output mode. For each circuit, you can configure the
vertical and horizontal delays individually.
4. Backup Switch Settings. When the back-up mode is set to Off, the processing path inputs will
never switch when the input is lost. When back-up mode is set to On, the processing path’s input will
switch to the back-up input when the main input fails. When the mode is set to BackUp Fail, the
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processing path’s input will switch to the back-up input until the main input is back again. In the
Back-up settings you can also force all processing paths to either use the Main input, by setting the
Input Selection to Main, or the back-up input, by setting the Input Selection to Backup.
5. De-embedders. On the audio de-embedder side, the Audio Phase setting can be set to Align. In this
case, the audio input pairs are sampled and aligned by the phase bit, to ensure that the audio
samples are exactly aligned. This is needed for correct Dolby extraction. Normally this setting is set
to Align, except when the audio data does not have the correct z-bit. It can be turned to Off for PCM
audio data.
6. NMOS Settings. This turns the NMOS IS-04 IS-05 registry and control On or Off. When set to On, the
Neuron will report itself as an NMOS device and can be controlled as such.
When Dual-leg is set to On, the main and backup input (Receiver) and output (Sender) streams are
coupled. The stream numbers are also coupled, i.e. 1 is coupled to 17, 2 to 18, etc. When it is turned
off, the main and backup streams are controlled separately. These settings are represented visually
in the IP Video I/O tab.
7. Input Stream Configuration. Can be set to On or Off. When clean switching is On, the Neuron will
perform a Make-Before-Break (MBB) on the incoming stream selection, to ensure a clean switch
from one stream to the next. Note that clean switching temporarily generates higher bandwidth
usage, because both streams are active for a moment. The default delay time is 50ms.
8. Path Options. With the Per channel setting, you can select whether or not a format is used by a full
Path, i.e. four channels. For example if a Format is set for Path A, when Per channel is set to Off, A1,
A2 A3 and A4 will have the same format. If you set this to On, a format can be selected for each
channel.
9. The PTP profile can be configured in the PTP Settings groupbox.
Profile

The PTP profile only supports SMPTE2059, Layer 3, End to End. Setting this to
disabled switches off the PTP logic.

Domain

Sets the PTP IP Domain number. The PTP works only in its assigned domain
number. The range is 0...128.

Clock 1 Priority

Specifies priority 1 for the clock, in the range of 0 to 255. A numerically smaller
value has higher priority.

Clock 2 Priority

Specifies priority 2 for the clock, in the range of 0 to 255. A numerically smaller
value has higher priority.

PTP Slave Only

PTP Slave Only ensures that the Neuron cannot become the master on the
network.

The PTP Status groupbox shows the current status of the PTP clock.
Global PTP Clock

Indicates if the PTP is unlocked, master or slave.

Master Clock ID

Shows the master clock ID of the device it is locked to. When the Neuron is not
locked or the master, it shows its own clock ID.

PTP 1 Status

Lock status of MAC1. Can be Passive, Master or Slave.

PTP 2 Status

Lock status of MAC2. Can be Passive, Master or Slave.

PTP Time

Shows the UTC time and date.
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5.9. IP Metrics Tab
Various information is provided here to analyze and validate the link / stream quality. It has been broken
down into separate tabs for the video, audio and ancillary data streams.

IP Video Metrics

IP Audio Metrics

IP Ancillary Data Metrics

1. The columns on the left identify the stream's media type, with its source and destination settings.
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2. The Data Rate (Gbps) shown is the net bandwidth, i.e. the throughput rate of the media itself,
excluding network overheads.
3. The Seq Err column is a counter indicating how many times the packets have arrived in the wrong
order.
4. As the sequence error indicator is incremental, the Reset button allows the Seq Err value to be
returned to 0.
5. PIT (Packet Interval Time) is the interval between the arrival of packets, indicated in milliseconds.
This enables the identification of jitter or variance in the arrival delay per stream.
6. Maximum and minimum interval thresholds (T. PIT Min and T. PIT Max) can be set and combined
with a Threshold Alarm, which will be triggered whenever these limits are reached.
7. The Interval (in milliseconds) refers to the resolution time for monitoring traffic which is applicable
when Announcement rate is set to 0. It is recommended to keep this set to 1000. Shorter intervals
can be used for testing setups.
8. The Announcement rate can be adjusted, to set the frequency for collecting the traffic information.
The options are Off, 0 seconds (i.e. as fast as possible) or every 1, 3, 10, 30 or 60 seconds.
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5.10. Monitoring Tab

For a detailed explanation of how the event viewer works in Cortex or Cerebrum, please press F1 in the
application to read the Help files.

5.11. Object Browser Tab

For a detailed explanation of how the object browser works in Cortex or Cerebrum, please press F1 in
the application to read the Help files.
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6. Firmware Upload and Update
Procedure
6.1. Reprogramming the Modules
Before You Start
A Neuron processing module's functionality is decided by 2 parts: the hardware platform and the
software (a.k.a. firmware) that resides on the hardware platform. Changing the firmware of the module
means changing the way the module functions. To keep improving quality and to respond to our
customers' requests, EVS sometimes releases new software revisions. These Neuron firmware revisions
are formatted in 1 file per revision, with an .npf extension. The .npf files can be downloaded from our
website, https://mi-sftp.evs.com/, or received via e-mail from our support, so that the modules can be
updated and reprogrammed locally.

Choosing .npf Files
Not all .npf files are compatible with all hardware platforms. To know for certain that you are choosing a
compatible .npf file, you have to know the hardware revision of your module. This revision number can
be found in the settings menu via Cortex (EVS’s control software). Select the module in the system view,
click the 'object browser' tab and check ‘hardware revision’).
Knowing the hardware revision number, you can go to our website and visit our firmware download
section at https://mi-sftp.evs.com/. Here you select the module you wish to upgrade. You will see a list
of available firmware upgrades of this particular module. The firmware files that are compatible with your
module should display your module’s hardware revision number in the table next to “Hardware versions”.
If this is not the case, you will not be able to upgrade your module with that file.

Requirements
For reprogramming or upgrading modules, you need EVS Cortex or Cerebrum (referred to as Cortex from
here on forward) installed on a PC or laptop which is connected to the same network to which the
module is connected. You can download the program free of charge from our https://mi-sftp.evs.com/.
For this module you need to use Cortex or Cerebrum version v2.00 or later.
Use Cortex or Cerebrum version 2.00 or later. This software can be downloaded from our
website: https://mi-sftp.evs.com/
The module should also be updated locally (direct connection) through the control Ethernet
connector of the backplane. You can download the CLFs from our website (https://misftp.evs.com/).
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Copy and replace them in the folder: C:\Program Files (x86)\Axon Digital
Design\Cerebrum\Forms\Device [or Cortex], then restart or press F10.

Using Cortex Help Files
This manual describes how to upgrade modules using Cortex. When you are using Cortex and require
further instructions, please refer to the Cortex help files (select ‘Card’ in the menu > select ‘Upload
Firmware’ (the firmware uploading window will open) > press F1).

Precaution: Backup your Settings
It is advised to back up the settings before upgrading the module. To do this, select the module you
want to upgrade. Then select “Backup Device”. An exact copy of the module’s menu can be stored as an
.xml file in the following window. The following image displays the window where this is done.

On-Air Signal Interruption
During the upgrade process, the module will stop functioning for a period of time. Make sure the module
you are going to upgrade is currently not part of an active broadcast chain.
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Upload Firmware
1. To start uploading the firmware, right-click on slot 0 of the Neuron module. Select ‘Upload Firmware’
from the contextual menu, as displayed below.

2. A new window will open, showing you the firmware upload functions. In this window you can select
the Neuron again which you want to update. Always select slot 00: SHPRM1 to upload the firmware
to. Click the […] button next to slot 00 and select the .npf file you want to upload.

3. To select which .npf you would like to upload into the module, click the ‘Current drive’ button and
select the folder which holds your .npf files. Important: Change the file type to *.npf in the 'Open'
window.
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4. When you selected the .npf file, check the module(s) in which you want to load this .npf file. You can
load multiple modules with the same .npf file at the same time. When the selected .npf file cannot be
loaded in the module you try to check, an error message will appear in the bottom box.

Programming
To start programming, click the 'Program Devices' button after you have selected the correct .npf file.
The .npf file will be uploaded to the module. Its progress will be shown as n% complete.
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The module will continue checking the .npf and programming the board automatically after the upload
process. This process will take a few minutes. During programming, the module status LED on the front
of the Neuron frame will blink green.

When the software is uploading or after a software update, the application could still be
loading. In this case, the LED on the front will blink orange. You should NOT touch any settings
before the LED changes from blinking orange to constant green.
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After a couple of minutes, the Neuron should be successfully programmed. The Neuron module will be
updated to the new version. Both slots 00 and 01 are available again.

Testing
When all previous instructions have been completed, the module should be functioning properly. We
advise however to test the module’s functionality before putting it into real on-air use.
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