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WARNING: TO REDUCE THE RISK OF FIRE OR 

ELECTRICAL SHOCK, DO NOT EXPOSE THIS 

APPLIANCE TO RAIN OR MOISTURE 

 

● ALWAYS disconnect your entire system from the AC mains before cleaning any component. The product 

frame (SFR18 or SFR04) must be terminated with three-conductor AC mains power cord that includes an 

earth ground connection. To prevent shock hazard, all three connections must always be used. 

● NEVER use flammable or combustible chemicals for cleaning components. 

● NEVER operate this product if any cover is removed. 

● NEVER wet the inside of this product with any liquid. 

● NEVER pour or spill liquids directly onto this unit. 

● NEVER block airflow through ventilation slots. 

● NEVER bypass any fuse. 

● NEVER replace any fuse with a value or type other than those specified. 

● NEVER attempt to repair this product. If a problem occurs, contact your local Axon distributor. 

● NEVER expose this product to extremely high or low temperatures. 

● NEVER operate this product in an explosive atmosphere. 

 

Warranty: Axon warrants their products according to the warranty policy as described in the general terms. 

That means that Axon Digital Design BV can only warrant the products as long as the serial numbers are not 

removed. 

Copyright © 2001 – 2018 AXON Digital Design B.V. 

Date created:  05-10-2018 

Date last revised: 05-11-2018 

 

Axon, the Axon logo and Synapse are trademarks of Axon Digital Design B.V. 

 

This product complies with the requirements of the product family standards for audio, video, audio-visual 

entertainment lighting control apparatus for professional use as mentioned below. 

 
 

 

 

EN60950 

EN55103-1: 1996 

EN55103-2: 1996 

 

 

Safety 

Emission 

Immunity 

 

 
 

 

 

 

This device complies with part 15 of the FCC Rules 

Operation is subject to the following two conditions: 

(1) This device may cause harmful interference, and 

(2) This device must accept any interference received, including 

interference that may cause undesired operation. 

 

 

Axon Digital Design         

NIO550 

  

 Tested To Comply 

 With FCC Standards 

  

FOR HOME OR OFFICE USE 
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1 Introduction to Synapse 

An Introduction 

to Synapse 
Synapse is a modular system designed for the broadcast industry. High 

density, intuitive operation and high quality processing are key features of this 

system. Synapse offers a full range of converters and processing modules. 

Please visit the AXON Digital Design Website at www.axon.tv to obtain the 

latest information on our new products and updates. 

  

Local Control 

Panel 
The local control panel gives access to all adjustable parameters and provides 

status information for any of the cards in the Synapse frame, including the 

Synapse rack controller. The local control panel is also used to back-up and 

restore card settings. Please refer to the rack controller manuals for a detailed 

description of the local control panel, the way to set-up remote control over IP 

and for frame related settings and status information. 

  

Remote Control 

Capabilities 
The remote control options are explained in the rack controller (RRC, RRS, 

ERC or ERS) manual. The method of connecting to a computer using 

Ethernet is also described in these manuals. 

 

  

! 
CHECK-OUT: “AXON CORTEX” SOFTWARE WILL 

INCREASE SYSTEM FLEXIBILITY OF ONE OR MORE 

SYNAPSE FRAMES 

  

 Although not required to use Axon Cortex with a Synapse frame, you are 

strongly advised to use a remote personal computer or laptop PC with Axon 

Cortex installed as this increases the ease of use and understanding of the 

modules.  

  

  

  

  

  

 

 

  

http://www.axon.tv/
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2 Unpacking and Placement 

Unpacking The Axon Synapse card must be unpacked in an anti-static environment. Care 

must be taken NOT to touch components on the card – always handle the card 

carefully by the edges. The card 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. 

  

Placing the card The Synapse card can be placed vertically in an SFR18 frame or horizontally 

in an SFR04 or SFR08 frame. Locate the two guide slots to be used, slide in 

the mounted circuit board, and push it firmly to locate the connectors. 

Correct insertion of card is essential as a card that is not located properly may 

show valid indicators, but does not function correctly.  

  

Power 

consumption 
The power consumption is higher than usual, because of the high-performance 

chips on the board.  It is therefore highly recommended NOT to use the 

maximum storage capability of the SFR18 frames which are equipped with 

SMP175 power supplies. When your frame is equipped with an SMP175, 

house a maximum of 18x NIO550 cards. 
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3 A Quick Start 

When powering-

up 
On powering up the Synapse frame, the card set will use basic data and 

default initialisation settings. All LED’s will light during this process. After 

initialisation, several LED’s will remain lit – the exact number and 

configuration is dependent upon the number of inputs connected and the 

status of the inputs.  

  

Default settings In its default condition, the NIO550 is set-up as a 4 in 4 out gateway card. The 

card will not encapsulate video automatically as we need to setup up IP 

addresses first. 

  

Changing settings 

and parameters 
The front panel controls or Axon Cortex Software can be used to change 

settings. An overview of the settings can be found in chapter 5, 6 and 7 of this 

manual. 

  

Front Panel 

Control 
Front Panel Display and Cursor 

  

 

 

 

 Settings are displayed and changed as follows; 

 

Use the cursor ‘arrows’ on the front panel to select the menu and parameter to 

be displayed and/or changed. 

 

Press ► To go forward through the menu structure. 

Press ◄ To go back through the menu structure. 

Press ▲ To move up within a menu or increase the value of 

a parameter. 

Press ▼ To move down through a menu or decrease the 

value of a parameter. 
 

  

 REMARK: Whilst editing a setting, pressing ► twice will reset the value to 

its default. 

  

  

  

  

 

 

[No Alarms] 



8 

Example of 

changing 
parameters using 

front panel 

control 

With the display as shown below 

 

 

 

 

 Pressing the ► selects the SFS10 in frame slot 01. 

 

The display changes to indicate that the SFS10 has been selected. In this 

example the Settings menu item is indicated. 

  

 

 

 

 Pressing the ► selects the menu item shown, in this example Settings. 
 

(Pressing ▲ or ▼ will change to a different menu eg Status, Events). 

 

The display changes to indicate that the SFS10 Settings menu item HD-

Format has been selected and shows that it current setting is Auto. 

  

 

 

 

 Pressing the ► selects the settings item shown, in this example HD-Format. 

 

(Pressing ▲ or ▼ will change to a different setting, eg  Mode, H-Delay). 

 

The display changes to indicate that the SFS10 Edit Setting menu item HD-

Format has been selected.  

  

 

 

 

 To edit the setting of the menu item press ▲ or ▼. 

 

All menu items can be monitored and/or changed in this way. Changing a 

setting has an immediate effect. 

  

  

RRC18 [Select Card] 

>S01=SFS10 

SFS10 [Select Menu] 

>Settings 

SFS10 [Settings] 

>HD-Format=Auto 

SFS10 [Edit etting] 

SDI-Format>Auto 



9 

Axon Cortex 

Software 

Axon Cortex Software can be used to change the settings of Synapse modules 

from a PC, either locally or remotely. The software enables communication 

based on TCP/IP between the setup PC and Synapse frames/modules.  

 

Each Synapse frame is addressed through its rack controller’s unique IP 

address, giving access to each module, its menus and adjustment items. Axon 

Cortex has access to data contained within the Synapse module and displays it 

on a GUI. The software has an intuitive structure following that of the module 

that it is controlling.  

 

To download Axon Cortex, please refer to our website: www.axon.tv. For 

instruction about how to use Axon Cortex, please check the Axon Cortex help 

files for details (press F1 in any window) 

 

  

Menu Structure 

Example 

Slot Module  Item  Parameter  Setting 

        

▲        

▲        

S02   Identity     

▲   ▲     

S01 SFS10 ► Settings ► SDI-Format ► Auto 

▼   ▼  ▼  ▼ 

S00 RRC18  Status  Mode  625 

   ▼  ▼  ▼ 

   Events  Ref-Input  525 

     ▼   

     H-Delay   

     ▼   

     ▼   

 

 

 

  

 

             Note Further information about Front Panel Control and 

Synapse Cortex can be obtained from the RRC, RRS, ERC 

and ERS operational manuals and the Cortex help files 

  

  

 

 

 

 

 

 

http://www.axon.tv/
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4 The NIO550 Card 
Introduction  The modular structure of the ANCore enables to use the different engines for 

all different standards. A protocol (engine) configurator enables on the fly 

switching between the different standards and allows translation to and from 

different standards. Only the protocol unique and required parameters are set 

and influence the appropriate engine to do its job. This can be done for every 

stream individually. 

 

ST2022-6 (including redundancy) 

This standard describes a transport protocol that can be used for the real time 

transport of video/audio over IP networks.  

In this standard, it is specified that the entire payload of the serial digital 

interface signal including all VANC and HANC data be encapsulated as one 

stream. 

As extra feature, redundancy is implemented. This can be fast switching 

(which can interrupt the picture) and clean switching. The clean switch 

functionality is part of the product. It is based on SDI switching, make before 

break principle, which is ideal for live productions. S2022-7 requires 

buffering, which could cause latency up to 450ms.   

 

ST2059 

This standard describes the synchronization of nodes in a network to a defined 

Master clock. The protocol is using a profile of the IEEE-1588 Precision Time 

Protocol. With this implemented the endpoints can synchronize over the 

Ethernet network without the need for an external traditional analog reference. 

 

 

  

Features  4 x 3Gb/s SDI inputs and outputs 

 2x 10Gb/s Ethernet SFP+ cage, supports SR, LR, ZR range 

modules  

 8 frame synchronizers and 16 channel de-embedders (one signal 

path is used for clean switch, make before break principle) 

 4 pass-through paths 

 Clean switch between incoming SDI and IP signals 

 Redundancy in IP signals. Back-up path could be IP as well as SDI  

 Audio shuffling can be achieved with a DIO88 as add-on card (16 

channels/card) 

 Audio mux in groups of 16 channels of audio 

 Ancore; Up to 4 redundant media streams and Up to 4 dedicated 

redundant audio streams of ST2110-30 with audio with 8 or 16 

channels of audio channels per stream (Transmit only) 

 Compatible with the following input (auto selecting) and output 

formats  

 1080p/59.94 

 1080p/50 

 1080i/59.94  

 1080i/50  

 720p/59.94   

 720p/50  

 SD525  

 SD625 

 2x Analog bi-level reference out with adjustable delay 

 1x 1Gb/s Ethernet for multiple applications for bridging data to and 

from the 10G link and for Controlling the NIO550 directly without 

the use of the Synapse rack-controller. 

 Quad speed audio bus Embedding and de-embedding through 

synapse bus (At time of writing only one video channel can become 
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the source of the Quad Speed Bus) 

 Multicast and Unicast selectable per streams 

 ST2059/PTP with master slave functionality on the 10Gb/s ports 

and on the 1Gb/s port, IGMPv2 support 

 Compatible protocols 

 ACP, DNS, MDNS, IGMP, DHCP, MDHCP, 802.1as, ST2059-

1/2, ST2022-6, ST2110-30 Transmit  
 

 

Updating the card This card has an unconventional way of updating with new or other firmware. 

How this is done can be read in the ‘How to update Linux based cards’ 

chapter in the Synapse card upgrade manual. It is downloadable on the axon 

website. 

  

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



12 

5 Graphical User Interface 

 Introduction 

  Nowadays the complexity of processing cards is rapidly growing. Setting up 

systems could be a real problem as there are many settings to make. To make 

life more easy and understandable for the user, we have implemented a 

graphical user interface for this product, which enables the user to setup this 

product guided by the interface. 

  

  

 

 

SDI in 1 ~ SDI in 4 These are the four SDI inputs, which are showing connection, and format 

detected. The BNC icon  will show the status by color. When the icon is 

grey, there is nothing connected and when the icon is green, the SDI is 

connected and a format detected. 

  

ETH in 1.1 ~ ETH 
in 1.4 

These are the four IP inputs, which are showing connection, and format 

detected available on the SFP1. The Ethernet connector is grey when there is 

no link. When the Ethernet icon is green, there is a link. 

The cube icon  will show the status by color. When the icon is grey, there is 

nothing connected and when the icon is green, the IP stream is connected and 

a format detected. 

The format detection box is a status box. This status box will show the user 

two things. The first status is the format, which is setup as listener status. The 

second is the color of the box. When the box colors green, the input has been 

assigned as primary signal. If the box is colored red, the signal has been 

assigned to the secondary channel. 

Behind the format detection boxes there is the cogwheel. When this icon is 

pressed, a pop-up will appear where the user can setup the IP settings. 
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ETH in 2.1 ~ ETH 
in 2.4 

These are the four IP inputs, which are showing connection, and format 

detected available on the SFP2. The Ethernet connector is grey when there is 

no link. When the Ethernet icon is green, there is a link. 

The cube icon  will show the status by color. When the icon is grey, there is 

nothing connected and when the icon is green, the IP stream is connected and 

a format detected. 

The format detection box is a status box. This status box will show the user 

two things. The first status is the format, which is setup as listener status. The 

second is the color of the box. When the box colors green, the input has been 

assingned as primary signal. If the box is colored red, the signal has been 

assigned to the secondary channel. 

Behind the format detection boxes, there is the cogwheel . When this icon 

is pressed, a pop-up will appear where the user can setup the IP settings. 

 

 

 

 

 

Processing path 
1~8 

The NIO550 has up-to 8 processing paths. These processing paths have 

multiple functions. 

Pressing the lock icon  will lock  the processing path. The user then will 

not be able to set-up or change functionality of the path.  
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All processing paths have a primary and a secondary source that can be set in 

respectively red and blue drop-down box. The system will normally run on 

the primary source but in case of a problem, the processing path will switch to 

the secondary source. When the primary source is being used, the path will 

color red and when the secondary source is being used the path will color 

blue. 

The primary and secondary source can be chosen from a drop-down box. This 

can be a choice from any of the inputs as well as a colorbar. 

When no processing is required for the embedded audio, the de-embedder and 

embedder functions should not be used. 

In case the audio needs to be de-embedded to be used on an add-on card or 

need to be embedded in another processing path, the de-embed icon  can 

be pressed. 

 

 

Pressing on one of the squares will enable the de-embedder of a processing 

path to de-embed to the first 16 channels of the add-on bus or the second 

group of 16 channels. The NIO550 de-embeds 16 channels at the same time. 

 

Pressing the lock mode icon  will open a pop-up screen. 
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The input select setting is used to setup which input is live.  When Input 

Select is set to Auto, the system is set to back-up mode. This means that the 

NIO550 will switch to a secondary input if the primary input is failing. The 

other possibilities are Primary and Secondary. In primary, the NIO550 will 

always process the primary input only and in Secondary mode the unit 

processes the Secondary input. 

 

Switch back settings 

The switch back option can be set into On, Off or Auto fail. The NIO550 has 

the capability to switch between the main input and a secondary input. The 

setting Input Select needs to be set to Auto. This can be used as back-up in 

case the main input is not valid anymore. In case this switch happens there 

will be the possibility to switch back to the main signal when this is valid 

again. When the switchback option is Off the signal on the secondary input 

will remain live. When the switchback option is set to On, the signal path will 

be switched back to the main video input the moment the main input is valid 

again. When the option Auto fail is set the switch back will occur only when 

the secondary input is invalid. 

Lock mode 

The NIO550 can be locked to a reference (in the SFR18 and SFR08, there are 

2 reference inputs: Ref1 = input 1. Ref 2 = input 2) to an input or to its own 

oscillator. Lock-Mode determines how the card is locked. Options are Ref1, 

Ref2 , Freerun  and PTP. If PTP is selected, the card will lock to a 

PTP signal on IP . The profile of the PTP can be set in the PTP-Profile 

setting. Default setting is Ref1. 

PTP 

The Precision Time Protocol (PTP) is a protocol used to synchronize clocks 

throughout a computer network. On a local area network, it achieves clock 

accuracy in the sub-microsecond range, making it suitable for measurement 

and control systems. 

  

PTP-Profile The PTP Industrial Profile (PIP) is a standard of the IEC 

62439-3  that specifies two Precision Time Protocol IEEE 1588 / IEC 61588 
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profiles, L3E2E and L2P2P, to synchronize network clocks with an accuracy 

of 1 μs and provide fault-tolerance against clock failures. 

The IEC 62438-3 PTP profiles are applicable to most Industrial Ethernet 

networks, for synchronized drives, robotics, vehicular technology and other 

applications that require precise time distribution, not necessarily using 

redundant networks. 

The IEC 62439-3 profile L2P2P has been adopted as IEC/IEEE 61850-9-3 by 

the power utility industry to support precise time stamping of voltage and 

current measurement for differential protection, wide area monitoring and 

protection, busbar protection and event recording. [2] 

The IEC 62439-3 PTP profiles can be used to ensure deterministic operation 

of critical functions in the automation system itself, for instance precise 

starting of tasks, resource reservation and deadline supervision. 

The IEC 62439-3 Annexes belongs to the Parallel Redundancy Protocol and 

High-availability Seamless Redundancy standard suite for high availability 

automation networks. However, this specification also applies to networks 

that have no redundancy and do not use PRP or HSR. 

The PIP relies on the IEEE 1588 topology, consisting of grandmaster clocks 

(GC), ordinary clocks (OC), boundary clocks (BC), transparent clocks (TC) 

and hybrid clocks (HC = TC&OC). 

For redundancy, a PIP network contains several clocks that are master-

capable. Normally, the best master clock ensures that only one grandmaster 

broadcasts the time. 

In redundant networks, and especially in PRP, several masters can be active at 

the same time, the slave then chooses its master. 

 802.1as 

 smpte2059-L2-e2e 

 smpte2059-L2-p2p 

 smpte2059-L3-e2e 

 smpte2059-L3-p2p 

 Disabled 

Default setting for the PTP Profile is Disabled. 

  

PTP-Domain Precision Time Protocol (PTP) is defined in IEEE 1588 as 

Precision Clock Synchronization for Networked Measurements and Control 

Systems, and was developed to synchronize the clocks in packet-based 

networks that include distributed device clocks of varying precision and 

stability. PTP is designed specifically for industrial, networked measurement 

and control systems, and is optimal for use in distributed systems because it 

requires minimal bandwidth and little processing overhead.A domain is an 

interacting set of clocks that synchronize to one another using PTP. Clocks 

are assigned to a domain by virtue of the contents of the Subdomain name 

(IEEE 1588-2002) or the domainNumber (IEEE 1588-2008) fields in PTP 

messages they receive or generate. Subdomains allow multiple clock 

distribution systems to share the same communications medium. 
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The participating grandmaster clock, switches, and slave devices should be in 

the same domain. Priority number from 0 to 127. The default is 127. 

  

PTP-Clock-Prio1 Overrides the default criteria (such as clock quality and 

clock class) for the most accurate master clock selection. Priority number 

from 0 to 255. The default is 248. 

  

PTP-Clock-Prio2 Breaks the tie between two switches that match the 

default criteria. For example, enter PTP-Clock-Prio2 to give a switch priority 

over identical switches. Priority number from 0 to 255. The default is 248. 

 

In case audio needs to be embedded from an add-on card or need to be 

embedded in from another processing path, the embed icon  can be 

pressed. 

 

Pressing on one of the squares will enable the embedder of a processing path 

to embed 16 channels of the add-on bus or de-embedders directly. The 

NIO550 de-embeds 16 channels at the same time. If the cogwheel icon  is 

pressed, a pop-up will appear. 

 

Within this pop-up dialog, the choice can be made what the embedder mode 

should be. Off, Overwrite or append. 
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5 Settings Menu 

 OUTPUT 

   

Lock-Mode The NIO550 can be locked to a reference (in the SFR18 and SFR08, there 

are 2 reference inputs: Ref1 = input 1. Ref 2 = input 2) to an input or to 

its own oscillator. Lock-Mode determines how the card is locked. Options 

are Ref1, Ref2,Freerun and PTP. If PTP is selected, the card will 

lock to a PTP signal on IP. The profile of the PTP can be set in the PTP-

Profile setting. Default setting is Ref1. 

  

 PTP 

The Precision Time Protocol (PTP) is a protocol used to synchronize 

clocks throughout a computer network. On a local area network, it achieves 

clock accuracy in the sub-microsecond range, making it suitable for 

measurement and control systems. 

  

PTP-Profile The PTP Industrial Profile (PIP) is a standard of the IEC 62439-3  that 

specifies two Precision Time Protocol IEEE 1588 / IEC 61588 profiles, 

L3E2E and L2P2P, to synchronize network clocks with an accuracy of 1 μs 

and provide fault-tolerance against clock failures. 

The IEC 62438-3 PTP profiles are applicable to most Industrial Ethernet 

networks, for synchronized drives, robotics, vehicular technology and other 

applications that require precise time distribution, not necessarily using 

redundant networks. 

The IEC 62439-3 profile L2P2P has been adopted as IEC/IEEE 61850-9-3 

by the power utility industry to support precise time stamping of voltage 

and current measurement for differential protection, wide area monitoring 

and protection, busbar protection and event recording. [2] 

The IEC 62439-3 PTP profiles can be used to ensure deterministic 

operation of critical functions in the automation system itself, for instance 

precise starting of tasks, resource reservation and deadline supervision. 

The IEC 62439-3 Annexes belongs to the Parallel Redundancy Protocol 

and High-availability Seamless Redundancy standard suite for high 

availability automation networks. However, this specification also applies 

to networks that have no redundancy and do not use PRP or HSR. 

The PIP relies on the IEEE 1588 topology, consisting of grandmaster 

clocks (GC), ordinary clocks (OC), boundary clocks (BC), transparent 

clocks (TC) and hybrid clocks (HC = TC&OC). 

For redundancy, a PIP network contains several clocks that are master-

capable. Normally, the best master clock ensures that only one grandmaster 

broadcasts the time. 

https://en.wikipedia.org/wiki/Protocol_(computing)
https://en.wikipedia.org/wiki/Clock_synchronization
https://en.wikipedia.org/wiki/Clock_synchronization
https://en.wikipedia.org/wiki/Computer_network
https://en.wikipedia.org/wiki/Local_area_network
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In redundant networks, and especially in PRP, several masters can be active 

at the same time, the slave then chooses its master. 
 802.1as 
 smpte2059-L2-e2e 

 smpte2059-L2-p2p 
 smpte2059-L3-e2e 
 smpte2059-L3-p2p 
 Disabled 

Default setting for the PTP Profile is Disabled. 

  

PTP-Domain Precision Time Protocol (PTP) is defined in IEEE 1588 as Precision Clock 

Synchronization for Networked Measurements and Control Systems, and 

was developed to synchronize the clocks in packet-based networks that 

include distributed device clocks of varying precision and stability. PTP is 

designed specifically for industrial, networked measurement and control 

systems, and is optimal for use in distributed systems because it requires 

minimal bandwidth and little processing overhead.A domain is an 

interacting set of clocks that synchronize to one another using PTP. Clocks 

are assigned to a domain by virtue of the contents of the Subdomain 

name (IEEE 1588-2002) or the domainNumber (IEEE 1588-2008) fields in 

PTP messages they receive or generate. Subdomains allow multiple clock 

distribution systems to share the same communications medium. 

The participating grandmaster clock, switches, and slave devices should be 

in the same domain. Priority number from 0 to 127. The default is 127. 

  

PTP-Clock-Prio1 Overrides the default criteria (such as clock quality and clock class) for the 

most accurate master clock selection. Priority number from 0 to 255. The 

default is 248. 

  

PTP-Clock-Prio2 Breaks the tie between two switches that match the default criteria. For 

example, enter PTP-Clock-Prio2 to give a switch priority over 

identical switches. Priority number from 0 to 255. The default is 248. 

  

 TRANSMITTERS 

  

Tx1-Media-Type ~ 

Tx8-Media-Type 
The Neuron core has the ability to transmit and receive several Standards. 

For this version, this setting is fixed to ST2022-6. 
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Tx1-Format ~         

Tx8-Format 

To transmit packetized video you need to make a choice for the video 

format of the video. These settings enable the corresponding transmitter to 

generate the right spacing in the IP domain. Because of the bandwidth 

usage, it is important to know what the format is. 
 1080p60 
 1080p50 

 1080i60 

 1080i50 

 1080p25 

 720p60 

 720p50 

 SD525 

 SD625 

 Off (default) 

  

Tx1-Dest-IP ~      

Tx8-Dest-IP 
This is the IP address the corresponding transmitter is transmitting to 

  

Tx1-Dest-Port ~   

Tx8-Dest-Port 
This is the IP port the corresponding transmitter is transmitting to 

  

Tx1-Name ~         

Tx8-Name 

Tx-Name allows the user to add a Name to the corresponding transmitter. 

This name can be used on-screen for easy identification whilst setting up 

the system. 

  

Tx1-OSD ~ Tx8-OSD This setting will allow the user to display the Tx-Name on-screen. The 

default setting is Off. 

  

 RECEIVERS 

  

Rx1-Media-Type ~ 

Rx8-Media-Type 
The Neuron core has the ability to transmit and receive several Standards. 

For this version, this setting is fixed to ST2022-6. 

  

Rx1-Format ~      

Rx8-Format 

To receive packetized video you need to make a choice for the video 

format of the video. These settings enable the receivers to accept the right 

spacing in the IP domain.  
 1080p60 

 1080p50 
 1080i60 

 1080i50 

 1080p25 

 720p60 

 720p50 

 SD525 

 SD625 

 Off (default) 
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Rx1-Dest-IP ~     

Rx8-Dest-IP 
This is the IP address the corresponding receiver is listing to 

  

Rx1-Dest-Port ~  

Rx1-Dest-Port 
This is the IP port the corresponding receiver is listing to 

  

Rx1-Name ~        

Rx8-Name 

TRx-Name allows the user to add a Name to the corresponding Receiver. 

This name can be used as Mnemonics in routing systems. 

  

Rx1-Take ~ Rx8-Take This setting will allow the user to display the Rx-Name on-screen. The 

default setting is Off. 

  

 AUDIO 

  

Emb-Mode With Emb-Mode you select how the audio in groups A and B should be 

embedded into the video: overwrite the existing audio, or Append. 

Can also be set to off (switching off embedding for groups A and B 

entirely). Default is overwrite.  

  

EmbA_Grp With this setting you select in to which audio group (= 4 audio channels) of 

the outputs you want to embed the first 4 forwarded audio channels coming 

from the de-embedders/add-on bus. Can be group1, group2, group3 or 

group4. You can also choose to not use these 4 audio channels for anything 

by setting this item to off. By default it is set to Group1.    

  

EmbB_grp With this setting you select in to which audio group (= 4 audio channels) of 

the outputs you want to embed the first 4 forwarded audio channels coming 

from the de-embedders/add-on bus. Can be group1, group2, group3 or 

group4. You can also choose to not use these 4 audio channels for anything 

by setting this item to off. By default it is set to Group1.    

  

Addon-IO-Mode This product works with the normal audio bus. The NIO550 is able to 

output two groups and input two groups of audio at the same time. There 

are three options for the position of the add-on boards. The I indicates the 

group is an input and the O indicates that the group is an output. For 

instance: in case of O-I-O-I , the first card needs to be an output Add-on 

card, the second card is an input card etc. There are two more options to 

choose from: I-I-O-O and  O-O-I-I. The default is O-I-O-I. 
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 ANA REF OUT 

  

V-Delay V-Delay setting allows adjustment of the vertical phase of the output 

signal  with respect to the selected reference input. 

The V-Delay setting gives a delay in addition to the reference timing. For 

example: if the V-Delay is set to 10 TV HD lines, the output signal will 

be delayed by reference timing + 10 TV HD lines. The signal is delayed 

(advanced) with respect to the phase of the reference signal. The available 

range is from 0 to a maximum of 1124 lines (dependant on I/O format). 

The default setting is 0ln.  

  

H-Delay The H-Delay setting allows adjustment of the Horizontal phase of the 

output signal with respect to the selected reference input. 

The H-Delay setting gives a delay in addition to the reference timing. For 

example: if the H-Delay is set to 10 pixels, the output signal will be 

delayed by reference timing + 10 pixels. The signal is delayed (advanced) 

with respect to the phase of the reference signal. The available range is 

from 0 to a maximum of 4124 pixels (dependent on I/O format). The 

default setting is 0px. 

  

 MONITORING 

  

Monitor-Temp  This setting enables the user to switch on and off the temperature 

monitoring. This will give extra traffic on the internal bus and network. It is 

advisable to switch this off when there is no necessity to show this. Default 

is Off. 

  

 NETWORK 

  

IP_Conf0 ~ IP_Conf2 With this setting you can let the card obtain an IP address automatically via 

DHCP, or appoint a manual set IP address. Default is Manual. 

  

mIP0 ~ mIP2 When IP_Conf0 is set to manual, you can type in the preferred IP 

address here. By default it is set to 0.0.0.0 

  

mNM0 ~ mNM2 With IP_Conf0 set to manual, with this setting you can set a Netmask.  

Default is 0.0.0.0 

  

mGW0 With IP_Conf0 set to manual, this setting let you set a Standard 

Gateway.  Default is set to 0.0.0.0 
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NetwPrefix0 ~ 

NetwPrefix2  
With IP_Conf0 set to manual, this item lets you set a network mask 

prefix varying from 0 to 30 bit. the mNM0 network mask changes 

accordingly. 
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6 Status Menu 

Introduction The status menu indicates the status of each item listed below. 

  

 INPUT STATUS 

  

sInp1 ~ sInp8 This status item indicates the presence and format of a valid signal in input 1 

till input 8. This is displayed as: 
 NA  

 1080p60 
 1080p50 

 1080i60 

 1080i50 

 1080p25 

 720p60 

 720p50 

 SD525 

 SD625 

  

 REFERENCE STATUS 

  

Ref This item will show if there is a reference connected to the system. Na means 

there is no valid reference connected. If a valid reference is connected, the 

status will show present. 

  

Ref-Format If the reference is connected and present, a reference format can be detected. 

The NIO550 is capable of detecting the following standards. 

  NA  

 1080i60 

 1080i50 

 1080p30 

 1080p25 

 1080p24 

 720p60 

 720p50 

 SD525 
 SD625 

  

Lock-Det If the system is locked to the reference, the status will display Locked. In 

all other cases, the status will indicate Not_Locked. 

  

 

 



26 

 TX STATUS 

  

Tx1-ID ~ Tx8-ID This status item will show the ID of the transmitted stream. The receiver 

which locks to this source uses this ID. The ID is a combination of the used 

standard, IP address, port number and format. 

  

Tx1-Status ~      

Tx8-Status 
If everything is okay, the transmitter will encapsulate the SDI onto the IP 

network. When this is working, the corresponding Tx-Status will indicate 

active. In all other cases, it will indicate Inactive. 

  

 RX STATUS 

  

Rx1-Status ~       

Rx8 -Status 
If the stream is received in good order, the receiver will de-capsulate the IP 

packets into SDI. When this is working, the corresponding Rx-Status will 

indicate Active. In all other cases, it will indicate Inactive. 

  

Rx1-Format ~    

Rx8-Format 
This status item indicates the presence and format of a valid signal Receiver 

1 until receiver 8. This is displayed as: 
 NA  

 1080p60 
 1080p50 

 1080i60 

 1080i50 

 720p60 

 720p50 

 SD525 
 SD625 

  

 AUDIO STATUS 

  

GrpInUse-In1 This status will display which embedded audio groups are being used. 

  

 PTP STATUS 

  

gPTP-Clock The PTP-clock status will display if the card is being locked to PTP or 

not. In case the card is Locked to a grandmaster PTP clock, it will indicate 

Slave to this clock. In case there is no Master in a system, the first card 

which can act as Master will take over. In this case the card will announce 

Master.  In cas the card cannot lock to a PTP system it notifie that the card is 
Not Locked 
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PTP-GM-Clock-ID This status shows the grandmaster ID of the Grand Master to which the card 

is locked. 

  

PTP0 ~ PTP1 Disabled 

Master 

Slave 

Passive 

  

 MONITOR STATUS 

  

10GPhy_Core_Temp This status will show the temperature of the 10G PHY. The temp range will 

be between -40deg...125deg. 

  

Backpanel_Temp This status will show the temperature of the 10G PHY. The temp range will 

be between -40deg...125deg. 

  

   NET STATUS 

  

Link0 ~ Link2 This setting indicates the link speed of the Ethernet connection. If nothing is 

connected the card will show Disconnected. 
 10 Mb 

 100 Mb 

 1 Gb 

 10 Gb 

 Unknown 

  

IP_Addr0 ~ 

IP_Addr2 
This item displays the status of the IP address. It can be manual, DHCP 

asking, DHCP Leased or DHCP Infin. 
 Manual 

 DHCP Asking 

 DHCP Leased 

 DHCP Infin 

 Disabled 

 No Cable 

  

MAC0 ~ MAC2 This item will show the MAC address of the 10G PHY 

  

IP0 ~ IP2 This item will show the IP address of the 10G PHY 

  

NM0 ~ NM2  This Item will show the Network mask of the 10G PHY 

  

GW0 This Item will show the Gateway of the 10G PHY. This gateway will also be 
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used for the IP address 1. 
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7 Events Menu 

  

Introduction An event is a special message that is generated on the card 

asynchronously. This means that it is not the response to a request to the 

card, but a spontaneous message. 

  

What is the Goal of an 

event? 
The goal of events is to inform the environment about a changing 

condition on the card. A message may be broadcast to mark the change 

in status. The message is volatile and cannot be retrieved from the 

system after it has been broadcast. There are several means by which the 

message can be filtered. 

  

 NIO550  Events  The events reported by the NIO550 are as follows; 

  

Announcements Announcements is not an event. This item is only used for switching the 

announcement of status changes on/off. 0=off, other =on 

  

Input Input can be selected between 0 .. 255. 0= no event, 1..255 is the priority 

setting. 

  

Ref-Status Ref-status can be selected between 0 .. 255. 0= no event, 1..255 is the 

priority setting 

  

 This information is only needed when the GPI16 card is used or when 

software is implemented. 

  

What information is 

available in an event? 
The message consists of the following items; 

1) A message string to show what has happened in text, for example: 

“INP_LOSS”, “REF_LOSS”, “INP_RETURN”.  

2) A tag that also shows what happens, but with a predefined number: 

e.g. 1 (= loss of input), 2 (= loss of reference), 129(= 1+128 = return 

of input). For a list of these predefined tags see the table on the next 

page. 

3) A priority that marks the importance of an event. This value is 

defined by the user and can have any value between 1 and 255, or 0 

when disabled. 

4) A slot number of the source of this event. 
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The Message String The message string is defined in the card and is therefore fixed. It may 

be used in controlling software like Synapse Set-up to show the event. 

  

The Tag The tag is also defined in the card. The tag has a fixed meaning. When 

controlling or monitoring software should make decisions based on 

events, it is easier to use the tag instead of interpreting a string. The first 

implementation is the tag controlled switch in the GPI16. 

In cases where the event marks a change to fault status (e.g. 1 for Loss 

of Input) the complement is marked by the tag increased by 128 (80hex) 

(e.g. 129 (81hex) for Return of Input). 

  

Defining Tags The tags defined for the NIO550 are: 

  

 
 

The Priority The priority is a user-defined value. The higher the priority of the alarm, 

the higher this value. Setting the priority to Zero disables the 

announcement of this alarm. Alarms with priorities equal or higher than 

the Error Threshold setting of the RRC will cause the error LED on the 

Synapse rack front panel to light.  

  

The Address Together with the message string or the tag, the slot number or address 

of the card is relevant to be able to assign the event to a certain card. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Event Menu Item Tag  Description 

Announcements 0 or NA 0 or NA Announcing of report 

and control values 

Input 01hex=INP_LOSS 81hex=INP_RETURN primary input lost or 

returned 

 



31 

8 LED Indication 
Error LED The error LED indicates an error if the internal logic of the 

NIO550 card is not configured properly, or when there is a 

hardware failure. 

  

Input_1 LED ~ Input_4 

LED 
These LED indicates the presence of a valid SDI (SD, HD or 

3Gb/s) video input signal when Tx stream is active and valid SDI 

input.  The LED blinks when there is no valid input bit stream 

active. 

  

Reference 1 ~  

Reference 4 
Indicated the presence of a valid reference signal on the selected 

reference input. Only the first LED is currently in use. 

  

Rx Stream Active This LED indicates the presence of a valid SDI video signal 

together with stream active marker. 

  

Data Error This LED indicates a CRC error. 

  

Connection LED This LED illuminates after the card has initialized. The LED 

lights for 0.5 seconds each time a card is connected. 

  

 

 

 

 

 

 

 

 

 

 

 

 All LED’s will illuminate several seconds during start-up. 
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9 Block Schematic 
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10 Connector Panel NIO550 

 The NIO550 can be used with the following backplanes: 

BPH33 

  

  

10Gb ETHERNET 1

10Gb ETHERNET 2

ETHERNET (DATA CHANNEL IN 10Gb Ethernet)

3Gb/s, HD, SD SDI OUT 2

3Gb/s, HD, SD SDI OUT 4

REF OUT 2

3Gb/s, HD, SD SDI IN 43Gb/s, HD, SD SDI IN 3

3Gb/s, HD, SD SDI IN 23Gb/s, HD, SD SDI IN 1

3Gb/s, HD, SD SDI OUT 1

3Gb/s, HD, SD SDI OUT3

REF OUT 1

BPH50

 

Note: GPI’s work in a latching mode 

 

  

D-sub pinning 

 
Pin Function 

1 Ground 

2 GPI 1 

3 GPI 2 

4 GPI 3 

5 GPI 4 / TXA(+) 

6 GPI 5 / TXB(-) 

7 GPI 6 / RXA(+) 

8 GPI 7 / RXB(-) 
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Appendix 1: Supported protocols 
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This product contains open-source software 
This product contains open-source software licensed under the GNU Public License (GPL). A copy of the 
GNU Public License is included below. Under this license you are eligible to receive a copy of the source 
code of this software including any changes. 
 
Axon Digital Design shall provide the source code on request either through physical distribution or 
electronic communication. For physical distribution you may be charged a fee that covers distribution costs. 
This offer is valid up to three years after date of purchase. Please direct your request to the support 
department of Axon Digital Design. 
 
Axon Digital Design supports open-source software by participating in the development of open-source 
projects or submitting improvements to these projects. For more information see http://opensource.axon.tv/ 
 

GNU Public License version 2 
 
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION 
 
0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed 
under the terms of this General Public License. The “Program”, below, refers to any such program or work, and a “work based on the 
Program” means either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a 
portion of it, either verbatim or with modifi cations and/or translated into another language. (Hereinafter, translation is included without 
limitation in the term “modifi cation”.) Each licensee is addressed as “you”. 
 
Activities other than copying, distribution and modifi cation are not covered by this License; they are outside its scope. The act of 
running the Program is not restricted, and the output from the Program is covered only if its contents constitute a work based on the 
Program (independent of having been made by running the Program). Whether that is true depends on what the Program does. 
 
1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that you 
conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the 
notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this 
License along with the Program.  
 
You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a 
fee. 
 
2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and 
distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions: 
 

a) You must cause the modified files to carry prominent notices stating that you changed the fi les and the date of any change. 
b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any 

part thereof, to be licensed as a whole at no charge to all third parties under the terms of this License. 
c) If the modified program normally reads commands interactively when run, you must cause it, when started running for such 

interactive use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a 
notice that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program 
under these conditions, and telling the user how to view a copy of this License. (Exception: if the Program itself is interactive 
but does not normally print such an announcement, your work based on the Program is not required to print an 
announcement.) 

 
These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and 
can be reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those 
sections when you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work 
based on the Program, the distribution of the whole must be on the terms of this License, whose permissions for other licensees extend 
to the entire whole, and thus to each and every part regardless of who wrote it. 
 
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to 
exercise the right to control the distribution of derivative or collective works based on the Program. 
 
In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a 
volume of a storage or distribution medium does not bring the other work under the scope of this License. 
 
3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms 
of Sections 1 and 2 above provided that you also do one of the following: 
 

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of 
Sections 1 and 2 above on a medium customarily used for software interchange; or, 

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of 
physically performing source distribution, a complete machine-readable copy of the corresponding source code, to be 
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or, 

http://opensource.axon.tv/
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c) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is 
allowed only for noncommercial distribution and only if you received the program in objects code or executable form with 
such an offer, in accord with Subsection b above.) 

 
The source code for a work means the preferred form of the work for making modifi cations to it. For an executable work, complete 
source code means all the source code for all modules it contains, plus any associated interface defi nition fi les, plus the scripts used 
to control compilation and installation of the executable. However, as a special exception, the source code distributed need not include 
anything that is normally distributed (in either source or binary form) with the major components (compiler, kernel, and so on) of the 
operating system on which the executable runs, unless that component itself accompanies the executable. 
 
If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access 
to copy the source code from the same place counts as distribution of the source code, even though third parties are not compelled to 
copy the source along with the object code. 
 
4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt 
otherwise to copy, modify, sublicense or distribute the Program is void, and will automatically terminate your rights under this License. 
However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as 
such parties remain in full compliance. 
 
5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or 
distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by 
modifying or distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and 
all its terms and conditions for copying, distributing or modifying the Program or works based on it. 
 
6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the 
original licensor to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further 
restrictions on the recipients’ exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties to 
this License. 
 
7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), 
conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do 
not excuse you from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this 
License and any other pertinent obligations, then as a consequence you may not distribute the Program at all. For example, if a patent 
license would not permit royalty-free redistribution of the Program by all those who receive copies directly or indirectly through you, then 
the only way you could satisfy both it and this License would be to refrain entirely from distribution of the Program. 
 
If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to 
apply and the section as a whole is intended to apply in other circumstances. 
 
It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such 
claims; this section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by 
public license practices. Many people have made generous contributions to the wide range of software distributed through that system 
in reliance on consistent application of that system; it is up to the author/donor to decide if he or she is willing to distribute software 
through any other system and a licensee cannot impose that choice. 
 
This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License. 
 
8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the 
original copyright holder who places the Program under this License may add an explicit geographical distribution limitation excluding 
those countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates 
the limitation as if written in the body of this License. 
 
9. The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new 
versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns. 
 
Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and 
“any later version”, you have the option of following the terms and conditions either of that version or of any later version published by 
the Free Software Foundation. If the Program does not specify a version number of this License, you may choose any version ever 
published by the Free Software  Foundation. 
 
10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the 
author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software 
Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all 
derivatives of our free software and of promoting the sharing and reuse of software generally. 
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NO WARRANTY 
 
11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE 
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS 
AND/OR OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR 
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. 
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR 
CORRECTION. 
 
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, 
OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO 
YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING 
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO 
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. 
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