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WARNING
.

Dielectric Material Absence of Dielectric
50 Ohm Material - 75 Ohm

The HD/SDI Video input
connector is 75 Ohms. Make
sure that the video cable(s) are
fitted with 75 Ohm connectors.

The illustration on the right is
the correct BNC connector.

Failure to do so will damage the
BNC connector on the Pico and
Pico Plus transmitters. The
customer is liable for any
damages for not adhering to this
practice.




1. Systems Description

This User Guide 5 about:

AXRX-QDM Div ersty Receiv er 2GHz to 5.8GHz

Compact Sector Antennas 2GHz to 5.8GHz
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Figure 1-1 — AXRX-QDM Receiver

1.1 Whatis the AXRX-QDM Receiver?

The AXRX-QDM Receiv er from WaveCentralis a feature+ich COFDMdigital video receiwv er,
which can operate in a variety of transmision bandwidthsenabling the user to trade off
image qualty against range, to sutt all ty pesof missions.

The AXRX-QDM Recelv er has Wave Central at ts coreand & idea for establishing long
duration rugged wireless video inks, in harsh external environments, ike mobie and urban
environments. The AXRX-QDM receiver is avaibble in a variety of frequency bands.

Controlis achieved through afront panel interface or by connecting theunit to an IP
network using the Ethemet interface given. You can quickly configurethe device n the fied
with laptop PC and configuration software.

The product can be used with an optionalexternal chargeable battery pack; IDX or Anton
Bauer, providing between four and five hoursbattery life. The unit can also run from an
external DC supply which is included.

Thefrontpand alows the user to switch channes and do basic confguration withoutthe
need for connection to a PC, making it ideal for portableor mobile situations.




What are the Key Features of the AXRX-QDM Receiver?

Small dimensions: 5.7 x 3.5 x 1.6 inches (without cables or battery)
Low power

Fuly featured 8/7/6 /MHzdemodulation

Maximum ratio combining antennadiversity

P video streaming (RTSP and UDP) *

Ethemet control

FrontPand control

Specifications:
RFinput (2) 2GHz to 5.8GHz
DVB-T Bandwidth 6, 7 & 8 MHz
DVB-T Guard Intervals 1/32,1/16,1/8 and V4
DVB-TFEC1/2,2/3,3/4,5/6 & 7/8
DVB T Constellations QPSK, 16QAM & 64QAM
Sensitivity <95dB
Video Line Standard PAL/NTSC

Resolutions (HD) 1920X1080i/59.94/50Hz
1920X1080p 30/29.97/25/24/23.97
1920X1080psf30/29.97/25/24/23.97
1280x720p 60/59.94/50Hz

(SD)720X480i59.94Hz
720X576i50Hz

Video Out (2) SD/HD SDIVideo (1) Composite — 75 Ohm BNC

Audio OutAnalog (2) Stereo Line leve via LEMO 5-pin OB, Headset Monitor
Embedded

Power —DC Input9 to 16VDC
Power Consumption 20 Watts

Available Battery Plates IDX orAnton Bauer



1.2 What are the Features and Benefits of AXRX-
QDM Receivers?

It can be very useful to understand how thefeatures of the unit yield tangible benefits to
you. This table summarizes these features and, more mportantly, the benefis.

1.2.1 Features and Benefits Table

Complant DVB-T Demodulatorand Correct multi-mode operation - Perfect
proprietary narrowband. integration with yourcurrentequipment.
Full Demodulation 8, 7, and 6 MHz

Line Leved Audio / Video Out, Headphone |[Easy to use - Operations staff can use known
output. standard equipment.

Digital COFDM Modulation Excdlent peformance - Resistant to multpath

interference, delivers high qualty video and
audio, aso when mobile orin buitt up areas like
urban environments.

Low Delay, high quality video encoding High reliabilty - Use a radio system like it was
in MPEG-2 and MPEG-4 a line. You can select between MPEG 2 and 4
to suit your operation.

Low latency Enables real-time operationslike remote
vehicle controlor UAV operations.

Sixteen Presets Availablke Better use of assets and resources - You can
preset frequencies into sixteen presets.
Configurethefull operation n thecalm of the
headquarters then the operationsstaff only
haveto quickly select the preset with one
button.

High reliability and avaiability Redu ced maintenance requirement, reduced
spares holding, resulting in important cost
benefts across thelife of the system.

Low Mass Applicable for dicrete operation in the field.

Note: AXRX-QDM Recew ers are frequency specified because they haveinternal down
converters.




1.3 Getting an Overview of the AXRX-QDM Receiver
Diagram: AXRX-QDM Receiver Primary System

Figure 1-2 Pimary System Layout

AXRXP-2G
WC6877

Primary Unit bottom panelshown




1 AXRX-QDM Receiver. Primary Unit bottom panelshown.

2 N Connector 2-way female for antenna Antennasconnect here. Do not
tighten too much —tighten wih
your hand.

3 N Connector 2-way female for antenna Two antennas used for div erstty
reception.

4 USB Mini-B 5-way receptacle Connectsto yourPC for
programming the AXRX-QDM
receiver.

5 RJ45 8-way receptacle (sockets). Connectsfrom yourPC.

6 LEMO OB 4-way receptacle (sockets) Power Input.

7 LEMO OB 6-way receptacle (sockets), For control/data n and out.

8 LEMO OB 5-way receptacle (sockets). Audio output.

9 1/8” Stereo Phone Jack Headset audio monitoring

10 BNC - 75 Ohmschassis mount SD/HD SDI

11 BNC - 75 Ohmschassis mount SD/HD SDI

12 BNC - 75 Ohmschassis mount For analog video output.

13 Battery Adapter Plate IDX orAnton Bauer

Table 1-3 — Primary System Diagram Key




2. Getting Started

2.1 Identifying yourDevice

The AXRX-QDMReceiveris described n ths User Guide.

Rx 2405.000MHz 4+

Local Settings
¥ 11.6V

Figure 2-1 — AXRX-QDM Receiver showing Control Panel

This B @ AXRX-QDM Receiver [Quick Depby Mini]

Its type designation is: AXRX-QDM

Dimensions: 5.7” (L) x 3.5" (W) x 1.6" (D)

Less cables and battery adapter plate

Weight: 1.4 pounds

Operating Temperature: -10 degrees C to +45 degrees C
Power Consumption: 8W. DC Input 6 to 16VDC

2.2 Aboutthe Labels on your AXRX-QDM Receiver

Which model do I have? What is its Serial Number?

This topic contains information covering placards, labds, markings, etc., showing the part
number, legend and location of each pbcard, labd, or marking required for safety or
maintenance important nformation.




Step 1: Identify the Device Label

AXRXP-2G
WC6877

Figure 2-2 — AXRX-QDM Receiver Label

1 AXRXP-2G family of products.

2 Frequency range, 2GHzin this example.

3 WC with four digit serial number. This numberwil be necessary during a
support call.

Table 2-3 — AXRX-QDM ReceiverLabelKey

2.3 Planning the Hardware Installation

During the lay out of the system, you must givecareful consideration of the location of this
and all other related modules. Someofthe items to think aboutindude:

- Space- Keep 100mm dearance ket and right for cable bending.
- How near to otherdevices (for example, sourceequipment).

- Length of cables.

- Environmental condtions (temperature, humiity, etc.)

- Access for repar.

2.4 Aboutthe Software with your AXRX-QDM Receiver

The AXRX-QDM Recev er has two software dements:
- Firmware that operates on the primary board of the device.
- Control Appliation that youoperate on your WindowsPC.




About the Firmware

Although much ofthe unt is built up of hardware components, many ofthe sophisticated
features are donein the frmware operating on a Fed Programmable Gate Array (FPGA) n
thedevie.

When you must do an internal software upgrade we can give you an nstaller which contains
al the codeto do this easily .

About the Control Application

The software tools give users with a convenientaccess to the mostusual features and
functions of the Device. All software tools are implkmented as a web nteface. The

advantageofa web interface is that it is independent from theuser's operating system and
it is notnecessary to havespecial software on thehostPC.

The computer display control ap plication of the unit gives access to many of the features of
theradio butfor moresophisticated operations and configuration tasks you'llconnect up a
PC operating a web browser to access the Control Pages on your AXRX-QDM Recever.

The Control Pageenables you to set up sixteen presets in the radio and have control of
many parameters of the unt.

Here's what the recev er's Control Pages look like:

Screenshot: AXRX-QDM Receiver Control Pages

NanoVue

Soip-01
Status  Global Settings  Configuration. Log  Uploads  Information

N 2 3 [ [ & T ] 8 10 11 12 13 14 18 18

Demod Decoder Encryption

Preset Hame Conig 1 Decoder Input Demod m - Decryption Mode on

Frequency 2405 MHz | MPEG-2 Decoder Decryption Keys Change Keys
Bandwidih 2 G i Service Name Soko-01

Guard Interval 116 - Program Numbor 1

Podarity Hormal -

# Narrowband over
Apply Rastore Dalaults

Figure 2-4 — AXRX-QDM ReceiverControlPages




3. Controls, Connections and Indicators

3.1 AboutControls, Connectionsand Indicators

You mustfind all the controls and connectionson the unit. You also mustidentify and
intepret alarms or indicators. These topics will help you identify al these features.

Thedevice has frontand rear panes which contan all theinterface connectionsfor the
units and the controlsand indicators.

Thefrontpand contains the control functions used forin-fidd configuration and all
connectionsare nstalled on therear pand.

3.2 Exploring the Front Panel

Diagram: Front Panel

2 R4 2405.000MHz 4

Lecal Settings
¥ 11.6V

% =

Figure 3-1 AXRX-QDM Receiver Front Panel

1 Power Switch Powerthe receiver
2 Cancel Button Each time you push theCancelbutton the Feld
Controller steps up onemenu levd.
3 Navigation Push theNavigation button i to select menusor
Button. options.

Movethe Navigation button up and down to move
between menus orchangeoptons.

Movethe Navigation button left and right to select
numbers/letters when editing values.

4 Two line OLED User interface.
display .

Tablk 3-2 — AXRX-QDM Receiver Front Panel Key




3.3 Exploring the Control Panel

The controlpand is presented as a Feld Controller and is on the front panel of the AXRX-
QDM receiver.

3.3.1 Field Controller Operation

The unit has a simple to use two button control sy ssem which has been designed for use in
the field where it can be necessary to make adjustmentsto the AXRX-QDM Receiver settings
quickly and easily. Anin-depth description on how to operate the Feld Controler and
navigate through theunitssettings is given bter in this guide.

3.3.2 Alarm System

The Field Controller can be setup to show a flashing Low Battery alarm when the voltage
reaches a user-specified minimum level There are no other visual or audible alarms on the
AXRX-QDM Recever.




4. Setting up your AXRX-QDM Receiver

4.1 Connecting the Antennas

This topic describes connecting systems designed mainly for sending the RF signals. Of al
the variables affecting single-channel radio communications, the oneitem which an operator
has the most controls the antenna. With the right antenna, an operator can changea
marginal net into a relable net.

There are two antenna interfaces on the rear panel ofthe AXRX-QDM receiv er. Antenna one
and two must be attached for optimum operation.

CAUTION: Antennasmust be connected directly to theunit. If you haveto use cables
between the antennas and the receiver (in a mobile situation for example), keep them short
and use very high quality cable.

Before you Start

This is necessary:

- Two Compact Sector antennasthat align with the frequency range of your AXRX-QDM
receiver.

Step 1: Attach the Antennas

1. Connecttheantennas to the N connector receptacles on the top panel of the AXRX-QDM
receiver.

2. Do nottighten theantennas too much —tighten with y our hand.

Step 2: Set Antenna Polarization

1. COFDMIinks are very robust and are tolerant to changes n antenna location, but, it is
importantto try and keep the antennas h the same plane f possible.

2. Theantennas used with the COFD M Ilinks are usually vertically polarized.

3. The Compactorantennasbeam width azmuth of 110 degrees and a ekvation beam width
of 18 degrees, as exampld for 2 GHz operation.

4. Rotation of the antennas should be directed toward the transmitter.

Next Steps

Connect theDC Power.




4.1 Connectingthe DC Power
The AXRX-QDM receiver requires 12VDC. This can be supplied from a vehicle, an AC Adaptor
ora battery pack.

Before you Start
This is necessary:

- A 12VDC PowerSource
- AAXRX-QDMrecev er

Step 1: Connec the DC Power
1. Connectafuly charged battery IDX or Anton Bauer to the battery adapter plate

Next Steps
Connect Video and Audio Signak.

4.2 Connecting AC Power

Before you Start

This is necessary:

- A 12VAC Adapter
- AXRX-QDMrecever.

Step 1: Connect the AC Power

1. Connectthe LEMO OB 4-way plug (pins) from the AC adaptor to the LEMO OB 4-way
receptacle (sockets) on the AXRX-QDMrecev er which is on thebottom panel.

2. ConnectAC mainsplugto your local AC supply and switch on.

Next Steps
Connect Video Signals.

4.3 ConnectingVideoSignals
There are three video outputs on this unit:
- Composte Video (monitoring)— BNC 75 Ohms
- SD/HD SDI-BNC 75 Ohms, output 1

SD/HD SDI-BNC 75 Ohms, output 2




4.4 ConnectingAudio Signals

Before you Start

This is necessary:

- AXRX-QDMreceiver.

- LEMO 5-way plug harness with 2 female XLR connectors.
- Two audio monitors.

- Head phonesto monitor audio at the receiver.

Step 1: Connect Audio Signal

Connectthe LEMO OB 5-way plug to the AV receptacle of the AXRX-QDM receiv er.
Connectthe XLR 3-way plugs to the audio mixer.

Switch on and tunetherecever to a transmission carrying audio.

Youraudio will be heard at the audio mixer.
Connectheadset into 1/8" Stereo jack on the side of the receiver.

A Ul A W N =

Youraudio will be heard on the head set.

4.5 ConnectingData Signals

Before you Start

This is necessary:

- AXRX-QDMreceiv er

- Data Cable Assembly (optional)

- APCorotherdata monitoring device.

Step 1: Conned Data Signal

1. Connectthe LEMO 6-way plug to the DATA receptacle of the AXRX-QDM recev er.

2. Connectthe D-Type9-way plug (sockets) marked DATAto your PC orother data
monitoring device.

3. Switch onand tunetherecever to a transmission carrying data.
4. Yourdatawil be received across the Ink.




4.6 Connecting Control Signals

The AXRX-QDM receiver's nternal settings for thereceiver and the Fiedd Controller can be
controlled by externalsoftware when connected to a PC. This connection could bethrough

the IP networkor a USB serial connection.

The Mission Controller software package is avaiable to support extemal controlof the
AXRX-QDM- receiver and the Feld Controler, and givea full depbyment management
tool.

Before you Start

This is necessary:

- AXRX-QDMreceiv er

- Ethemet Cable Assembly (optional)
- APCwith a web browser.

Step 1: Conned Data Signal
1. ConnecttheRJ45 8-way plug to theETHERNET receptacle of the AXRX-QDM receiver.
2. ConnecttheotherRJ45 plug to theEthernet receptacle on your PC.

4.7 AboutlIP Control

The AXRX-QDM uses IP Controlto share data with a Personal Computer for most
programming operations. Thi is the primary means of connecting to the device and gives
access to settings and configurationsquickly and easily.

TheIP interface enables you to controlthe unk with a PC with a web browser and for
streaming video.The RJ45 connector on therear of the unit marked Ethernetis compatbk
with 10/100 Base-T Ethernet networks.

The unit passes PP signals through theIP interface on the bottom
pane. Thisis an RJ45 Jack.

4.8 AboutMission Commander

Misson Commander is a software tooldesigned to configure and manage Wave Central
devices.

The AXRX-QDM Feld Controler can be confgured and upgraded by connecting to Mission
Commander throughtheUSB porton theside pand.




5. Basic Operation
5.1 Starting and Stopping the AXRX-QDM Receiver

AXRX-QDM receiver units donthave power switches —y ou simply apply powerto them and
they wil start up.
Before you Start
This is necessary:
A AXRX-QDM recelv er
A source of power.

Step 1: Powering Up

1. Power-on the AXRX-QDMreceiver with oneofthe proceduresin Setting up your
AXRX-QDM Recewver earler.

2. You'll see an image onthe Feld Controler screen on the front panel

Step 2: Stopping the System

It is importantto stop the sy stem carefully. This makes sure that all processes are
terminated correctly and no data or settings become unav ailable.

1. Make sure the unt is notupdating software or apply ng configuration changes, and that
theunitis notin seep mode.

2. Disconnect thepower cable from the AXRX-QDM receiver.

3. Onthe frontpand the Field Controller screen wil go off. (Screen wil stay on f
connected to PC with USB)

4. Thesystemis stopped safely.

Next Steps
Expbring the ControlPanel.

5.2 Working with the Control Panel

Thecontrolpand is presented as a Field Controller and is on the front panel.

Before you Start
This is necessary:
- Afuly powered AXRX-QDM receiver.




Step 1: Interpret the Display

Figure 5-1 Working with the ControlPanel

1 Up Arrow There are moreoptionsavaigble in ths menu.

Push thenavigation button Up to see moreoptions.

2 Down Arrow There are moreoptionsavaigble in ths menu.
Push thenavigation button Down to see more options.

3 Enter Arrow There are sub-level menus available OR t is necessary to
make sure ofa step, such as changing a setting.

Push thenavigation button to access the sub-level menu
or save the changes you have made to that setting.

4 Scroll Left and It is possbk to scroll left and right.

Right Push the navigate button right to saoll ight or left to
scroll left. This is usually for entering textual or numeric
information.

5 ExitSymbol It is possbk to Exit the currentpart of the menu.

Push thecancel button to go up one level Changesmade
will not be saved.

Table 5-2 — Working with the Control PanelKey




Step 2: Use the Field Controller Screen Lock

To lock the Fidd Controller, smply hold down thetwo buttons on thefront panel for
approximately fourseconds. A smal key sy mbolwil show in the bottom right comer of the
screen. To unbck thescreen simply hold down thebuttonsagain for four seconds.

5.3 Exploring the Control Panel Menu Structure

TheFidd Controller has three primary menus each of which have many sub-menus. By
navigating through these menus, it is possible to see the status of the unit's parameters and
changesettings withoutthe use of a PC. The three menus are:

- Unit Status
- Unit Control
- Local Settings.

Before you Start
This is necessary:
- Afuly powered AXRX-QDM receiver.

Step 1: Explore the Unit Status Menu Structure

Unit Status | Freq Showscurrent recelv er frequency 2405.000MHz
SNRA Showscurrent SNR (AntennaA) N/A
SNRB ShowsCurrent SNR (Antenna B) N/A
B/W Showscurrent bandwidth N/A
PreEmr Showsthebti error rate for pre- N/A
eTors.

PostErr Showsthebit error rate for post- N/A
errors.

PktEmr Showsthenumber of packet errors N/A
coming outoftheerror correction
system.

Inputlevel A | Showsthelevel in dBm ofthe signal N/A
being received on antennaA

Inputlevel B | Showsthelevel in dBm ofthe signal N/A
being received on antennaB




IP Addr Showscurrent IP address of the unt | 172.16.1.120
FPGA Temp ShowsFPGA Temp (°c) N/A
S/W Ver. Showscurrent software issue number | N/A
of the receiver device (D350 PCB)
ESN Showsekctronic seriadl number N/A

Table 5-2 — Working with the Unit StatusMenu

Step 2: Explore the Unit Control Menu Structure

Unit
Control

RF Freq Set Unit Frequency 2405.000MHz
Demod Set narrowband or DVB-T | NB
NB Demod B/W Set Narrowband 2.5MHz
bandwidth (2.5MHz,
1.25MHz, 625kHz)
Guard Set Guard Rate (1/16, 1/16
1/8)
Spectrum Set spectrum type(Auto, | Norm
Nomal or hverted)
DVB-T B/W Set DVB-T bandwidth 8MHz
Demod (8MHz, 7MHz, 6MHz)
Decoder Set decoder delay (Low Low Delay
delay orCompliant)
Guard Set Guard Rate (Auto, V4, | Auto
1/8,1/16,1/32)
Spectrum Set spectrum type(Auto, | Auto
Nomal or hverted)
Decoder Service Set unit Identifier Solo-1
IP DHCP Set DHCP (On or Off) On
IP Addr Set IP address 172.16.1.120

Netmask

Set IP Net Mask

255.255.255.0




Gateway Set IP Gateway 0.00.0
ubDP Set UDP ( On or Off) Off
Stream

Table 5-3 — Working with the Unit Control Menu

Step 3: Explore the Local Settings Menu Structure

Local
Settings

Serial Showsunit serial number N/A
S/WVer. Showsloaded software version of FCON N/A
controler
Name Set unit name Feld
Controller
Menu Level Set FCON menu av ailability (Ful, Basc or Full

User)




AXRX-QDMFP | Changethe FCONdisplay to AXRX-QDM Off
mode (On or Off)

RS232Ctrl Set RS232 controlfunction (On or Off) On

StatusDisplay | Show frequency on FCON display (On or Off)  On

LEDs N/A

Voltage Disp Showsvolttageinputon FCON screen (On or  Off
Off)

Low BattDisp ShowsLow battery warning (On or Off) Off

Low Batt Set voltage at which Low battery waning 7.000V
appears (0-16V)

Brightness Sets FCON display brightness (a number 00128
between 0 and 255)

Disp Mode Set FCONdisplay power-savemode (On, Auto Dim
Auto Dim, Auto Off)

BootLogo Show Cobham bootlogo onstart-up (Onor On
Off)

Terminal Mode | Set terminal mode (Yes or No) No

Time ShowsTime Stamp NotSet

Date ShowsDate Stamp NotSet

Table 5-4 — Working with the Local Settings Menu

5.4 Working with the Display System

TheFidd Controller fitted to the AXRX-QDMRecelv er can show all the primary parameters
ofthe unit by scroling through the menus as shown above. Thereis also a primary screen
which can be set to continuously show some of the key parameters.




Before you Start

This is necessary:
- Afuly powered AXRX-QDM receiver.

Step 1: Interpret the Display

& ©

Figure 5-5 Working with the Display System

1 Theunit s identified as a Receiver.
2 Receiver Frequency.

3 Enter Sy mbol

4 Voltage Indication.

5 Unit Identifier.

Table 5-6 — Working with the Display System

Note: Some of the features on this screen can bedisabled for covertoperations and the
dephy can beset to shut off after 10 secondsto keep battery life. You can also set up the
dsphy to behave and look like the AXRX-QDM units from before.




Step 2: Use the AXRX-QDM Front Panel Type Display

TheFidd Controller display can be set to emulate the earlier style AXRX-QDMdisplay ; if you
know Wav eCentral's AXRX-QDMrangeyou wil know this configuration.

The screen is designed to give theuser a simple visual representation of the unit’s status
during operation.

1. Fom the primary Fild Controller Screen, push the navigation button to goto thetop
leve ofthemenu.

2. Use thenavigation buttonto scroll down to LocalSettingsand push the navigation
button to go into this menu.

3. Thenscroll down to AXRX-QDM front paneland push the navigation button.

4. Pushthenavigation buttonup ordown to toggke between the two options On or Off,
select On and push thenavigation button to save the changes.

5. Push theBadk button continuously untily ou see the primary Feld Controller display, you
will find that the display has changed and looks like this:

Figure 5-7 AXRX-QDM Front PanelType Display

1 Sinal level Showsthestrength of the incoming RF sgnal. This unitis
indicator showing half signal strength.
2 RFlock indicator | ShowsNo RF when thereis no lock.

ShowsRF OK when theunitis locked.

3 Current Showsthecurrent configuration of the unit, this could be any
configuration of the 16 programmab le presets.




4 Abrm Ihdicator Showsonly when thereis an alarm or fault on the unit. This
usually means thatthere is no RFlock or the incoming
stream cannot be decrypted.

Table 5-8 — AXRX-QDM Front Panel Display Key

7.1 Installing the Web Browseron your PC

Note: Most PCswil havea browserinstaled. This topicis only necessary if you wish to
changeto a diferent browser.

Before you Start
This is necessary:
- APCwith Windows XP orbetter.

- ThePCtohavea networkcard configured fora fixed IP Address.
The Browser Application you wish to use. (Internet Ex plorer or Firefox for example).

Step 1: Install the Browser Application on yourPC
1. Install Browser onyour desktop orotherconvenientlocation on your PC.

2. Make sure you havea Browser start-up con on yourdesktop to start the program.

Next Steps
Connect your PC to the AXRX-QDM Receiver with IP.

7.2 Connectingyour PC to the AXRX-QDM Receiver with
IP

You'll wish to configure your AXRX-QDM Receiver to do useful operations mmediately .

The AXRX-QDM Recelv er has Control Pages accessed from your web browser which
enables you to do many configuration tasks quickly and easiy.

Before you Start

This is necessary:

- APCwith a web browser.

- An Ethernet cable.

- A powered AXRX-QDM Recev er unt.

- ThelIP Address of the AXRX-QDM Receiver unit.

Step 1 - Install the Web Browser Application on your PC

Make sure you have installed a browser (Intemet Explorer, Arefox or Chromefor example)
onto your PersonalComputer (PC).




Step 2: Make an IP Connection between AXRX-QDM Receiverand the PC

1. ConnecttheRJ]45 8-way plug (phs)on the Ethernet Cable to the R145 8-way receptacle
(sockets) on the AXRX-QDM recelv er.

2. ConnecttheRJ45 8-way plug (pins)on the Ethernet Cable to the R145 8-way receptacle
(sockets) of your Personal Computer.

3. Straight Ethernet cable NO cross-overcable.

Step 3 - Open your Web Browser and Log on
1. OnyourPC,double<lick yourInternetBrowsericon.
2. TheWeb browser Home Page window opens.

3. Ih theAddressbar, typetheIP Addressofthe AXRX-QDMReceiveryou wih to
configure like this example: http://192.168.1.10/

The Windows Security dialog box opens.
Type in yourUsername. (Default is user).
Typein yourPassword. (Defaut 5 nanoweb).
Click the OK button.

N o 1 b

8. YourAXRX-QDM Receiver ControlPage opensin yourWeb Browser.

Note: Sometimes you do not have to give a Usemame and password depending on the
settings on the Global Settings page. Password checking can be turned off.




Screenshot: Open Web Browser and Log on
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Figure 7-1 Open Web Browserand Log on

Next Steps
Ex plorethe Primary Window.




7.3 Exploringthe Primary Window

Before you Start
Thk is necessary :

- Tohaveconnected yourPC to the AXRX-QDM Receiv er with IP.
- Tobe bgged on to the AXRX-QDM Receiver unit.

Screenshot: Explore the Control Pages
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Figure 7-2 Explore the Control Pages

1 Status tab Divided into Overview and Input sub-tabs. This shows
detaied status information of received signal qualty and
decoded video and audio services.

2 Global Settings Divided into General Settings, IP Settings, OSD Settings,

tab Audio Settings, ExternalDownconv erters and Streaming
Settings panes.

3 Configuration tab | Divided into Demod, Decoderand Encryption panes. The
Configuration tab containsthelist of 16 presets. Each preset
the user can specify demodulation parameters, decoding
modes, and descrambling configuration.

4 Frequency The AXRX-QDM Receiver can scan frequencies and find

Scannertab operating channds for you for tuning quickly .

5 Log tab The AXRX-QDM Receiver can make log files of receiver status

information.




6 Uploads tab Enables you to upload a license file, enabk lcensabke
features, or send software upgrade files to the AXRX-
QDM Recever.

7 Information tab Containsinformation like software versionsand unt data.

This information will be necessary during a supportcall.

8 Oveviewsub-tab | Sometabsare divided into Sub-tabswhich contain the fields
you can operate with. This is oneoftwo sub-tabs on the
Statustab.

Other tabs are smply divided into panes of information fields.

Table 7-3 — Control PagesKey

7.4 Working with the StatusTab

The Status Tab showsdetaied status information of received signal qualty and decoded
video and audio serv ices.

The Status Tab is divided into two sub-tabs:
- Overview

- Ihput

Before you Start

This is necessary:

- Tohaveconnected your PC to the AXRX-QDM Receiver with IP.
- Tobelogged onto the AXRX-QDM R ecelv er unit.

Step 1: Open the Overview Sub-Tab
1. Click on Status > Overview tab.




Screenshot: Overview Sub-Tab
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Figure 7-4 Status Tab showing Overview Sub-Tab

Step 2: Interpret the Overview Sub-Tab

1 Input S and C Bands Reports the frequency in megahertz (MHz)
frequency to which thereceiver is tuned.
(MH2)

2 Preset Name Configl,2,3,4,5, | Thisis the configuration y ou are currently
6,7,8,9,10,11, | workingon.Only 1to16.
12,13,14,15,16

3 Demod Lock Locked or Tels you if theunit has successfuly

Status Not Locked demodulated the incoming RF signal.

4 FPGA Any temperature This fidd reportsthe current temperature of

Temperature the FPGA in degrees Celsius. If the field
background is green, thetemperature 5 in
imits. ¥ the background showsred, then
the FPGA is becoming too hot and the unit
must be swiched off mmediately . It usualy
must be in therange of 50 to 80 degrees
Celsius.

Table 7-5 — Overview Sub-Tab Key




Step 3: Open the InputSub-Tab
1. Cick ontheStatus> Inputtab.

Screenshot: Input Sub-Tab
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Figure 7-6 StatusTab showing Input Sub-Tab

Step 4: Interpret the Input Sub-Tab

1 DecoderLock | Locked (stable Tels you if theunit has successfuly locked
Status green background) | to the ncoming bit stream.
or NotLocked
(stable red
background.
2 Input S and C Bands The frequency in megahertz (MHz) to which
frequency the receiver is tuned.
(MH2)
3 Bandwidth DVBT:6,7 &8MHz | DVB-T bandwidths(usualy used for
broadcast)




4 Constelation QPSK, 16QAM, This fiedd indicates the OFD M constellation
64QAM being received.

QPSK-less user data, more robust, more
range.

16 QAM-moreuser data, less robust, less
range.

The mode is automatically found and is
smply shown here. You can't changeit
other than at the transmitter.

5 FEC 1/2,2/3,3/4,5/6 &| This fied indicates the forward error
7/8 correction (FEC) rate which is being applied.

Think‘data bts/all bits’

1/3 means 1 bit out of 3 bits is data and
thus 2 bits are used for error correction.

A smal quantity of user data means less
picture quality, but more error correction
means a more robust sgnal and thus more
range.

2/3 means 2 bits outof3 bits are data and
thus 1 bit is used for error correction.

More user data means better picture
quality, butless error correction means less
robust sgnal and thus less range.

The mode is automatically found and is
smply shown here. You can't changeit
other than at the transmitter.

6 Guard interval | pyBT: Theguard interval is a delberate extensbn
f the RF symbol period to give immunity to
1/32,1/16,1 0
1;2 /1716, 178, reflections.

1/16,shortextension, deals with fast
reflectibns, moredata, kss range.

1/8, long extension, deals with slower
reflections, less data, more range.




7 Polarity Normal or Inverted | All WaveCentralequipment mustuse
normal mode. Thereceivers can be used
wih other manufacturer’s products and
sometimes this requires us to changethe
polarity to inverted to algn with this third
party equipment.

8a Input Level A Thelevel in dBm ofthe signal being
receved onantenna A
There are readings for al antennas.

8b InputASNR | Could beany Thesignal to nobe ratio of the signal being

number. receved onantennaA.
There are readings for al antennas.
8c Status Green orRed Avisual indication of signal strength.
9 Show Detail Select orClear When selected, more detais about theerror
Check Box correctoron this page are shown.
10 Spectrum Displays forthe A | When tuned in you'll see the classtc ‘top
Display and B antennaare | hat’ shape of a COFDM wav eform.
shown.

Table 7-7 — InputSub-Tab Key
Step 5: Check the Show Details Checkbox

When checked, moredetais aboutthe error comrector on this page are shown.

Screenshot: Input Sub-Tab, Show Details Checked
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Figure 7-8 Input Sub-Tab with Show Details Checked




Step 6: Configure the Details Fields

1 Pre-Viterbi 0 is ideal. Thebit error rate for pre-errors.
Errors
2 Post-Viterbi 0 is ideal. Thebit error rate for post-errors.
Errors
3 Packet Errors | 0 is ideal. The number of packet errors coming outof
the error correction sy stem.
An error here wil corruptthevideo,audio
or data signak coming through thereceiver.

Table 7-9 — Input Sub-Tab with Show Details Key

7.5 Working with the Global Settings Tab

The Global Settings tab contains parameters that controlgbbal unit features commonto all
presets, incuding network parameters and OSD configuraton.

The Global Settings tab s divided into six panes:

- General

- P

- 0SD

- Audio

- Extema Downconverters
- Streaming

Before you Start

This is necessary:

- Tohaveconnected your PC to the AXRX-QDM Receiver with IP.
- Tobelogged onto the AXRX-QDM R ecelv er unit.




Step 1: Open the Global Settings Tab
1. Cick ontheGlobal Settings tab.

Screenshot: Global Settings Tab
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Figure 7-10 Global Settings Tab

Step 2: Configure the General Pane

Screenshot: General Pane

Unit Name

Touchscreen

Screen Brightness  Day
Video Out Format  PAL




Figure 7-11 Global Settings Tab, General Pane

Unit Name A combination of The name for the receiver. Used when the
characters. AXRX-QDM Receveris streaming to identify
the source.
Touchscreen Selected or When selected, you'l haveto typea
Password Cleared. password to go into the setup pages of the
Enable touchscreen.
When cleared it means no password is
needed.
Password Default is 4030. Only operates when Touchscreen Password
You can use four Enable has been checked.
digtts. Note: Does notapply to AXRX-QDM
Web Password | Selected or When selected, you'l havetoinputa
Enable Cleared. Username and Password to go into the

ControlPages when using y ourweb
browser to configurethe AXRX-QDM

Rarai/or

Narrowband
BW Hunt

Selected or
Cleared.

When Bandwidth Hunting is sekcted, and
theunitis n Narrowband mode, AXRX-QDM
Receiver will automatically change its
bandwidth to align with that of the
transmitter, if the unit is licensed for
1.25MHzand 2.5MHz

DVB-T bandwidths must be manually
selected.

Screen
Brightness

Day or Night

The Day setting is sufficiently brightto see
in daylight. For nightoperatbnsyou can
dim the screen by selecting Night mode.

Note: Doesnotapply to AXRX-QDM

Video Out
Format

PALor NTSC

These are usualy changed onthe
touchscreen, but for those OEM customers
who are only working at board level; this
switch does the same task.

Table 7-12 — Global Settings Tab, General Pane Key




Step 3: Configure the IP Pane

Screenshot: IP Pane
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Figure 7-13 Global Settings Tab, IP Pane

1 DHCPEnable | Selected or When sdected the AXRX-QDM Recever is
(Dynamic host Cleared. glve?3 an IP address by an external DHCP
configuration Server.
protocol) In managed networks which use DHCP

address allocation ths must be selected. In
networks that are manualy managed (ordo
nothavea DHCP server), users possibly

nrofar tn nivva an TD_addrace maniiahs
2 IP Address Example: If the AXRX-QDM Receveris not
automatically acquiring its IP address
192.168.2.120 through a DHCP serverthen a fixed IP
address needs to be given to the unit

Typen an IP address for this AXRX-QDM
Receiver in the IP address textbox. It can
be a dass of networkof your choosing.

3 Network Mask | Example: The network mask alows a network
administrator to divide a networkinto
255.255.255.0 smaller more useful subnetsto stop large
numbersof IP packets behg routed
through the network. This is usualy
specified by thenetwork administrator

Ty pe asubnet mask in the Network mask
textbox.




4 Gateway Example: A default gateway is used by ahostwhen

an P packet's destination address belongs
152.168.2.120 to someplace external to the local subnet.
The default gateway address is usualy an
interface belonging to the LAN's border
router.

Werecommend y ou keep the gateway at
the same setting as the IP Address.

Table 7-14 — Global Settings Tab, IP Pane Key
Step 4: Configure the OSD Pane

Screenshot: IP Pane
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Figure 7-15 Global SettingsTab, OSD Pane

1 Mode Off, Simple, You can sekect how much datais shown on
Deta_iled,_ the On-Screen Display (OSD).
Engineering and You can also switch the OSD off.
Frequency Scan.
Note: the OSD only appears on the
extemal monior output of the AXRX-
QDM Recewver.
2 Spectrum AorB The OSD Spectrum display can be set to
show antenna A or B.
3 Time Stamp Selected or When selected, a timestamp is added to the
Cleared. OSD presentation.

Table 7-16 — Global Settings Tab, OSD Pane Key




Step 5: Configure the Audio Pane

Screenshot: Audio Pane
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Figure 7-17 Global Settings Tab, Audio Pane

1 Mute Feature | Selected or When sdected, the mute tem is shown on
Enable Cleared. the touchscreen enabling you to muteor
unmutethe audio by a simpk touch of the
shown item.

Note: Doesnotapply to AXRX-QDM

2 Mute Selected or When sdected, all audio is muted on the
Cleared. AXRX-QDM Receiver.
3 Horizontal Click and drag left | Drag left to lower the headphonevolume.
Slider or right

Drag right to increase headphonevolume.

Tabl 7-18 — Glbbal SettingsTab, Audio Pane Key

Step 6: Configure the Extemal Downconverter Pane

Note: The ExternalDowncoonverteris a factory setting for the unt.




7.6 Settingthe Clock

Before you Start

This is necessary:
- Tohaveconnected your PC to the AXRX-QDM Receiver with IP.
- Tobelogged onto the AXRX-QDM R ecelv er unit.

Step 1: Open the Global Settings Tab
1. Click onthe Global Settings tab.

Step 2: Set the Clock

1. Click the SetClodk button

2. TheSetClodk didog opens

3. Setthe parameters to how you wish the clock to be shown.
4. Click the Set button

Screenshot: Set the Clock
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Figure 7-19 Set the Clock

7.7 Working with the ConfigurationTab

The Configuration tab contains the list of 16 presets. Each preset the user can specify
demodulation parameters, decoding modes, and descrambling configuration.

You can easly load a different preset by selectihg oneof the 16 configuration tabs and
clickng Apply.

Thelive preset is indicated by a green box around thepreset number.

Changesto the live preset are automaticaly applied with the Apply button. Changes made
to all other non-iv e presets can be saved by cicking on Save.




The Configuration tab 5 divided into three panes:

- Demod
- Decoder
- Encryption

Before you Start

Thk is necessary :

- Tohaveconnected yourPC to the AXRX-QDM Receiv er with an IP connection.
- Tobebgged on to the AXRX-QDM Receiver unit.

Step 1: Open the Configuration Tab
1. Cick onthe Configuration tab.

Screenshot: Configuration Tab
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Figure 7-20 Configuration Tab




Step 2: Understand the Preset Tab Colors

1. Thegreen boxshows which preset is currently in operation in therecever.
2. Thelight blue tab showspresets avaiable foryou to use(There are 16).
3. Thedarkblue tab shows the preset you are currently editing.

Status  Global Settings ~ Configuration  Fre

o=

4 5 6 7 8
g)

Figure 7-21 PresetTab Colbors

Step 3: Make a Different Preset Available for Editing
1. Cick ona light blue tab.
2. Thetab turnsdark blue and you are editing that preset at this time.

Step 4: Make a Different Preset in Operation on the Receiver
1. Cick ona tab otherthan thegreen one.

2. Clck the Apply button.
3. Thetab turnsgreen and that preset is in operation on thereceiver at this time.

Step 5: Configure the Demod Pane

Screenshot: Demod Pane
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Figure 7-22 Configuration Tab, Demod Pane

1 Preset Name

Configl,2,3,4,5,
6,7,8,9,10,11,
12,13,14,15,16
or a text value.

This is where you set the current
configuration.

2 Frequency
(MHz)

Sand CBands

The frequency in megahertz (MHz) that you
wish to use for this preset.

If you try to inputa frequency that s outof
range, theradio will tunethe nearest
avaiable frequency automatically .

3 Bandwidth

DVBT:6, 7 & 8MHz

DVB-T bandwidths (usually used for
broadcast)

Narrowband:
2.5MHz WaveCentralnarrowband (usually
1.25MHz survellance use)
625kHz WaveCentralUkra-narrowband (thisis a
licensable item, usually surveilance use).
4 Guard interval | pyBT: Theguard interval is a delberate extensin
of the RF sy mbol period to give immunity to
1;22’ 1/16,1/8, reflections.
1/16, shortextension, deals with fast
reflectbns, more data, kss range.
1/8, long extension, deals wih slower
reflections, less data, more range.
5 Polarity Normal orInverted | All WaveCentral equipmentmustuse

nomal mode. Thereceivers can be used
with other manufacturer’s productsand

sometimes this requires us to changethe
polartty to inverted to align with this third

party equipment.

6 Bandwidth
Mode Option
Buttons

Narrowband or
DVB-T

This pair of option buttons lets y ou to sekect
between Narrowband and DVBT modes. If
you select narrowband then the
narrowband radio settings apply . If you
select DVBT then the DVBT radio settings
comealive.

Table 7-23 — Configuration Tab, Demod Pane Key




Step 5: Configure the Decoder Pane

Screenshot: Decoder Pane
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Figure 7-24 Configuration Tab, Decoder Pane

1 DecoderInput | Antennas

Chaining

The decoder can operate with oneof two
sources:

Antennas- thereceved radio signal.
Chaining - Not Used

2 PCR Mode Recovered Free-

Running

This is the Program Clock Reference (PCR)
mode. Usually synchronization is
recovered from time stamps generated at
the transmitter.

If this b notpossble then theunit can be
put n Free-Running where time stamps are
generated localy in the receiver. This can
bea problem for synchronization to some
degree.

3 MPEG-2
Decoder

Low Delay or
Fuly Compliant

These modes only apply to DVB-T modes.




4 ServiceName | Solo-01 isdefault This textbox kts you name the multicast
butit could be stream as delivered in the SAP/SDP packets
any thing. from the unit. Default is Solo-01.

The Service Name on the receiver must
align with the transmiter's service name.

5 Program 1 First program in the stream.
Number

Table 7-25 — Configuration Tab, Decoder Pane Key

Step 6: Configure the Encryption Pane— NOT USED

7.8 Working with the Frequency Scanner Tab

The Frequency Scanner tab enables you to scan the spectrum around you in a
bandwid th and resolution of your choice.

You can use the Find function which will ag the strongest signals and report their frequendes
to you.

You can use the Cycle button to select found frequencies in turn and if you wish you can push
the Select button which will make that frequency currently in operation in your AXRX-QDM
Receiver.

Before you Start

This is necessary:

- Tohave connedted your PC to the AXRX-QDM Receiver with an TP connection.

- Tobelogged on to the AXRX-QDM Receiver unit.

Step 1: Open the Frequency ScannerTab
1. Cick ontheFrequency Scannertab.

Screenshot: Frequency Scanner Tab
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Figure 7-25 Frequency Scanner Tab




Step 2: Set the Start

Typein the Start frequency in MHz you wish to use for your Frequency scan. F you typea
frequency thatis too bw the Start frequency wil set itself to the lowest frequency this
AXRX-QDM Recelver can do.

Step 3: Set the Stop

Typein the Stop frequency n MHz you wish to use for your Frequency scan. If you typea
frequency thatis too high theStop frequency wil set itseff to the highest frequency this
AXRX-QDM Recever can do.

Note: If you set a wider band to scan with the Start and Stop setting, a longer scan time will
be necessary.

Step 4: Set the Resolution

Typein the Resolution frequency in MHz you wish to use for your Frequency scan. Ifyou
type a very small resolution like 0.5 MHz the scan wil find many more discrete frequencies
but a longer scan wil be necessary.

Using a larger resolution will speed up the scan butcan miss very small frequency steps.

Step 5: Set the Mode

You can select Find orPlot.
Plot scans the bandwidth you specified and showsyou the plot of the spectrum.
Find does the same but marks the strongest received frequencies in green and reports
their frequencies. At this time, y ou can cy de through and select oneofthese found
frequencies to be the AXRX-QDM Receiver current frequency.

Step 6: Start the Frequency Scannerin Plot Mode

Make sure the Mode has been set to Plot.

Click the Start button.

The Start Scan window opens.

Click the OK button.

Monitorthe progress counter unti it reaches 100 %.

A U1 AW N

Monitorthe graphical display of the scan.
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Figure 7-27 Frequency Scannerin Plot Mode

Step 7: Start the Frequency Scanner in Find Mode

Make sure the Mode has been set to Find.

Clck the Start button.

The Start Scan window opens.

Clck the OK button.

Monitor the progress counter until it reaches 100%.

Monitor the progress counter—it wil go through to 100% a seco nd time.
Monitor the graphical display of the scan.

Thegreen lines are found frequencies. The darker green line is currently selected.

¥ O N O Nk N

Monitor the Found Frequency Display. It reports the frequencies in MHz of the found
frequencies on the plot. The frequency with the green box is the currently selected
frequency.
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Figure 7-28 Frequency Sannerin Find Mode

Step 8: Cycle though and Select Found Frequencies

1. After a Find frequency scan is finished, click the Cycle button

2. The Found Frequency Display wil cycle through its frequencies. The green box wil
move on each click of the cy cle buttonto show thecurrentfrequency.

3. Asyouclick the cycle buttonthe darkergreen ine wil show the currentfrequency. k
tracks the green box in the Found Frequency Display .

4, Whenyou have cycled to thefrequency you wish to tune into the AXRX-QDM Recev er,
click the Select button.

5. The Frequency Selected window opens.

6. Clck theOK button. Atths time, your AXRX-QDM Receiv er is tuned to the frequency
you selected.
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Figure 7-29 Cyde through and Select Found Frequencies

7.9 Working with the Log Tab
FACTORY USE ONLY

7.10 Working with the Uploads Tab
Factory Use Only

7.11 Working with the InformationTab

The Information tab contains generic information ke software versions and unt data. This
information is necessary during a support call

Before you Start

Thk is necessary :
- Tohaveconnected your PC to the AXRX-QDM R eceiv er with an IP connection.

- Tobebgged on to the AXRX-QDM Receiver untt.

Step 1: Open the Information Tab
1. Cick on Information tab.




Screenshot: Information Tab
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Figure 7-30 Information Tab

Step 2: Check the Software Version

Thi field showsthe currentversion of software loaded onto the AXRX-QDM Receiver unit.
When you do an upgrade, you must bok here to make sure that the upgrade was correct.

Step 3: Check the Serial Number

During a support cal, it can be necessary foryou to tel us the Serial Number of your AXRX-
QDM Recever.

Step 4: Check the MAC Address

Media Access Control Address (MAC) is reported by this fied. This can be necessary f you
are involved in network operationswith y our AXRX-QDM Receiver.

Step 5: Check the Licensed Features

In my exampleabove,I am licensed forall these features of the AXRX-QDM Recev er.
1. DVBT DeModulation
2. MPEG2 Decoder

3. MPEG4 Decoder
4. H.264 Decoder




8. Appendix A — Cautions and Warnings

8.1 Cautionsand Warnings

1 Encbsures Do not remove factory nstalled screws or fastenings. Damage
to the units can be caused and v oid warranties.

Only approved personnel mustopen the device. Thereare no
operations that required the user to access the device
intemally. Thereare no user serviceabk parts internaly.

2 Maintenance Other than cleaning, no scheduled maintenance is required to
make sure of the correct operation of the unit.

3 Environment The equpment mustnot be used in dangerous or atmospheres
that can cause corrosion. Users are reminded of the necessity of
complying with restrictions regarding the operation of radio
devices in refuel depots, chemical plants and locations where
explosves are kept and/orused.

4 PowerSupply | Make sure that the power supply arrangements are sufficient to
aign with the requirements of each device. Obey al dectrical
safety precautions.

5 Electro Static ESD guidelnes must be followed for this electrostatic sensitive

Discharge device.
(ESD)
Precautions

6 Lightning Hit Thereis a risk of lightning hits to antennas. The equipment
must notbe assembled in an area during lightning. Antennas
must be adequately protected from lightning hits.

7 Working at You must be careful when locating thedevice at height, for

Height example on a mast. Make sure the unitis correctly attached to
stop it faling and injuring personnel

8 Risk of Eye You must be careful to stop youreye touching theantennas.

Injury

9 Cables Connecting cables must not be put where they can become
damaged or where they can be dangerous by personnel trpping
on them.




10 Themal Energized devices always become hot during operation. Ifyou
Control Sy stem | operate this device in a closed area you must make sure it has
suffcient airflow to keep it at a low temperature.

Also, if wom near the body, you mustbecareful to give
protection theoperatorfrom large temperatures.

11 RF Emission When operating this device please make sure a distance of
System 20cm is kept between your deviceand yourbody whiethe
deviceis transmitting.

12 Aicraft Safety | Operating this equipmenton board aircraft is not permitted.
Operating radio transmitter equipmentin an arcraft can be
dangerousto navigation and other sy stems.

Table 8-1 — Cautions and Warnings

8.2 EMC / Safety and Radio Approvals

The equipment has been desgned to meet and has been tested against these harmonized
EMC and safety standards:

The tests were doneto EN301 489-1: (2008-04), EN61000-3-2:2006 and EN61000-3-
3:2008.

9. Appendix B - Precautions and
Maintenance

9.1 Caringforyour Equipment

- Do notapply physical abuse to the unit, too much shod or vibration.
- Donotkt it fal.

- Do notshakeorthrowthe unit.

- Do not carry the unit by theantenna.

- Preventexposureto too much moistureor liquids.

- Donotsubmersetheunitunless it 5 designed to be submersible.

- Do not kt the unit touch corrosives, solvents, cleaners or mineral spirits.
- Preventexposureto too much cold orhot.

- Preventtoo long exposure to direct sunlght.

- Do not put or keep units on surfaces that are not stable.




Always tum the unit off before instaling optional accessories.

Only use accessories intended for the specfied make and model of your unit, especialy
batteries, chargersand poweradapters.

9.2 Charging

Use approved batteries, chargers and adapters designed especially foryourmake
and modd unit.

Do not try to chargea wet unt or battery pack.

Do not chargethe unit orbattery pack near anything flammabk.

Let the battery pack become stable at room temperature (72 degrees F) before charging.
Do not chargeunisand / or battery packs on surfaces that are wet or notstable.

Do not keep unitsand / or batteries in chargers for too long.

9.3 Working with Lithium Batteries

Charge only with the approved charghg cable.

Batteries are to be used only for the specified function.Incorrect operation wil inv alidate
the warranty and can make the battery becomedangerous.

Chargen aclean, dry environment, ideally at 10 degrees Celsius. (0 to 45 degrees
Cekius b permmited).

Do not keep or operatein direct sunlight for extended periods. Battery can be damaged
by becoming too hot, forexampk if puton the rear parce shef of a vehicle.

Keep in a cooland dry environment. Being kept too hotcan cause permanentloss of
capacity.
For short term (fewer than six months), keep in a fuly charged condition.

For extended periods (more than oney ear) chargebefore keeping and charge at
intervals of si to nine months.

Aways fully charge the battery after a period of more than onemonth beforeoperation.

Do not keep the battery with the charge low as this can cause the battery to become
unserviceable and invalidate the warranty.

Do not short circuit.

Do not put in water.

Do not burn. Cels are ikely to explodeif putin a fire. _
Dispose of batteries in accordance with the regulations for the Country of operation.

Batteries_are usuﬂly thought of as ‘isolated waste” and must not be in the usual waste
stream. Send to the seler, “or send to an approved re-cy cing company.

9.4 Cleaning



- Tum off the unit and remove batteries (if applicabk) before maintenance.

- Use a clean, soft, moist cbth to clean the unt. A microfiber cloth is recommended.
Do not use akohol or cleaning solutionsto clean the unit.

- Do not put theunit in water to clean it.

- F theunit becomes wet, mmediately dry it with a microfiber or other int-free cloth.

9.5 Storage

Tum off the unit and remove batteries before storage

Keep units and battery packs in a cool, dry area at room temperature (72 degrees F).
- Donotkeep unitsand / or batteries in chargers which are on.

9.6 Repairs

Do nottry to repair the unit. The unt contansno user serviceable parts. Speak to the
Wave Central Customer Technical Sup port ap proved repair technician.

9.7 Getting Technical Support
Step 1: Speak to Wave Central LLC

Technical support enquiies must be sent to the Wave Central Services team.

tom@ wavecentralrf.com

Phone: 1-888-736-9283. Office hours: 0900-1700 Eastern Time not including holidays.
Email: tom@wavecentralrf.com (no restricted content).

For technical supportweplan to givea first responseto you n less than oneworking day
and a progress update at intervals of two weeks at least.

9.8 Operate with the Wave Central RMA Service

If you havea probkem and all troubleshooting stepshavenotworked, you must speak to
Wave Central for Return Material Authorizatibn (RMA) Service.

Step 1: Email Wave Central

To send something to Wave Central please Email: tom@wav ecentralif.com . We wil
then send you an RMA request form to complete and send to us. We'll then send you an
RMA number and shipping instructions.

Step 2: Put the Unit into the Box
Use theintial shipping container and packing materials if possible.

If the inital packing materials are not avaiable, putthe equipmentin soft materia (e.g.
U/PE foam) then put thewrapped equipment into a hard cardboard shipping box.




Step 3: Prepare an Information Sheet

Include a sheet with these items of information:

Name

Address

Unit Serial Number

Date of Purchaseor the inital invoice number

Date of problem

A detailed description of the problems you haveencountered
A record of the hardware / software configuration if applicable

\ Note: Please keep a copy of this sheet for your records.

Step 5: Put the RMA Numberon the Box

Clarly identify the outer surface of the shipping box with the RMA number. F an RMA
number is not on the shipping box, receiving cannot identify it and it might be sent to you

again.

Step 6: Send the Box to Wave Central
Send the box with yourusual shipping procedure.




10. Appendix C-Glossary
10.1 Glossary

16QAM 16-state Quadrature Ampltude Modulation.

64 QAM 64-state Quadrature Ampltude Modulation.

AC Alternating Current.Currentthatis contihually changing in
magntudeand at ntervals in direction from a zero reference level.

AN AudioNVideo.

AES In cry ptography, the Advanced Encryption Standard (AES)is

an encryption standard adopted by theU.S.government. The
standard comprises three block ciphers, AES-128, AES-192 and
AES-256, adopted from a brger collection originally published as
Rijndael. Each AES cipher hasa 128-bitblock, with keys of 128,
192 and 256 bits, respectively. Rijndaelisa family of ciphers
with differentkey and block sizes.

ASI AsynchronousSerial Interface. A streaming data interface
which often carries an MPEG Transport Stream.

An ASIsgnal can carry one or multiple SD,HD or audio programs
that are aready compressed, notlike an uncompressed SD-SDI
(270Mbs) or HD-SDI(1.45Gbs). An ASI sgnal can carry differing
quantties of data butis alway s padded to operate at a fixed line

rate of 270 Mb/s.
Amplification Increasing the strength (current, voltageor power) of a signal.
Amplitude Thelevel of an audio orother signal in voltageor current. The

magntudeofvariation in a changing quantity from its zero value.

Amplitude Modulation Modubktion in which the carrier wav e heterodyned above and
below its usual value in accordance with the inteigence ofthe

signal being transmitted. Also called AM.

Analog Analog transmission is a transmission method of conveying
voice, data, image, signal or video information with a continuous
sgnal which varies in amplitude, phase, or some other property in
proportion to that of a variable.




Antenna

An antenna (oraerial) is a transducer designed to radiate or
recelv e eectromagnetic energy (generaly RF).

AntennaBandwidth

Thefrequency rangeoverwhich a given antennawil accept
signals.

Antenna Gain

The effectiveness of a directional antennaas compared to a
standard non-directional antenna. It is usually expressed as the
ratio in decibes of standard antenna input power to directional
antenna inputpowerthat wil make the same field strength in the
wanted direction. For a receiving antenna, theratio of signal
powervalues produced atthe receiver inputterminals is used. The
more directional an antennaiis, the higher is its gain.

Attenuation

Powerloss resulting from conductor resistance and dielectric loss
in the insulating material used to isolate the conductors.

BNC Bayonet Neill-Concelman — A very welFknown type of RF
connector used for terminating coaxial cable.
Bandwidth The width of a band of frequencies used for a function.

COFDM

Coded OrthogonalFrequency Division Multiplexing s a
frequency -division multplexing (FDM) scheme utiized as a digital
muki-carrier modulation method. A large number of closely-spaced
orthogonal sub-carriers are used to carry data.

I

Downconverter. A device which changes microwav efrequencies to
UHF frequencies for operation in Wav e Central receiv ers.

Digital

Decibel

Adigital signal is a discontinuous signal that changes from one
condition to onemore condition in discrete steps.

The standard unit used to express transmisson gain or loss and
relative power leves. Also written as dB.

Decoder

Processor in a video receiver that changes digkal video data to
anabgue signals for replay on analogue monitors; orin some
cases a software decoder, a program that decodesdigital data for
replay on thePC (decompression etc.).




Demodulate

To colect the information orginaly impressed on the radio wave.

Electromagnetic fidld  Thefied offorce that an eectrical current produces around the
conductor through which & flows.

Electromagnetic A wave propagating as a periodic disturbance of the dectrical and

Waves magnetic fields and having frequency n the electromagnetic

spectrum; the means by which energy is transmited from one
area to onemore area.

Elementary Stream
(ES)

Elementary streams: These streams contain only oneMPEG-2
video channeland no audb. Elementary streams are required if
you intend to operate Milestone or a play er that cannot operate
with Transport streams.

You must be n RTSP mode to operate Elementary streams.

Encoder

A processor in a video transmitter which changesanabgue video
from a camera to digital data.

FEC

Forward Error Correction is a sy stem of error controlfor data
transmission, whereby thesender adds redundantdatato its
messages, also known as an error-correction code. This lets
thereceiver find and correcterrors (insde somebound)without
the need to ask the sender for additonal data. The advantage of
forward error correcton is that a back-channd is not required, or
that retransmision of data can often be prevented, at the costof
higher bandwidth requirements on average. FEC is thusapplied in
stuations where retransmeisions are relatively costly or
impossible.

Frmware

Software which b installed directly on a deviceand is intended
specialy for thatdeviceand is used to controlit.

FOV

Fiedd of View - Thefied ofview (ako fiedd ofvision) is the
angular quantity of the observable word that 5 seen at a given
moment.

Fading

A periodic decrease in the received signal strength.




Frequency Therate at which a procedure repeats itself. In radio
communications, frequency b expressed n cy cles for each second.
Signals also have a property called wavelength, which is inv ersely
in proportion to the frequency.

Frequency Changing thefrequency of a carrier wave, usually with an audio

Modulation frequency, to send inteligence. Ako caled FM.

FPGA Fied -Programmable Gate Array - an integrated circuit
designed to be configured by thecustomerordesigner after
manufacturing, hence "field-programmable”.

GUI Graphical User Interface.

GHz Gigahertz - One gigahertz is equalto 1,000 megahertz(MHz) or
1,000,000,000 Hz.

Gain Theincrease n signal strength thatis produced by an amplifier.

Hertz

One cyck for every second.

IP Address Internet Protocol Address — A uniguenumeric ID fora device
in a network.

R Infra-Red - Infrared (IR) radiation is electromagnetic radiation
whosewavelength is longer than that of visble light.

Impedance The total oppostion offered by a circuit or component to theflow
of atemating current.




LOS and NLOS Line-of-sight propagation refers to electro-magnetic radiation
including light emissions moving in a straght lhe. Theraysor
waves are diffracted, refracted, reflected, orabsorbed by
atmosphereand obstructionswith material and usually cannot
moveabove the horizon or behind obstacles.

NLOS is Non Line-of-sight.

Load A devicethat consumeselectrical power.

Lux Thelux (symbol: Ix) is the SI unt of iluminance and luminous
emittance. It 6 used n photometry asa measure of the apparent
intensty oflight hitting orpasshg through a surface.

MHz Megahertzis the same as 1,000,000 Hz

mwW Millwatt - The miliwatt (symbol: mW) & equalto one
thousandth (1073) of a watt.

MPEG Moving PicturesExpertsGroup.

Modulation To changethe output of a transmitter in amplkude, phaseor

frequency in accordancewith theinformation to be transmitted.

Data is superimposed on a carrier currentor wave by meansofa
procedure caled moduktion. Sighal modulation can be donein
oneoftwo ways: anaogueand digital. In recent years, digital
modukbtion has been getting more usual, while analogue
modubtion methodshavebeen used less. There continuesto be
plenty of analogue signals around, but, and they wil probably not
become totaly extnct.

Multicast Multicasting is sending data from a sender to multiple recewv ers
where each receiver signabk that they want to receive the data.

nm A nanometer; symbolnmis a unit of length in the metric
system, equal to onebilonth of a meter (i.e,, 10°morone
milionth of a milimeter).




NMEA 0183

NMEA 0183 is a combined electrical and data specification for
communication between marine eectronic devices such as echo
sounder, sonar, anemometer, gy rocompass, autopiot, GPS
receivers and many otherty pesof instruments. & has been
specified by, and is controlled by, the U.S.-based National Marine
Electronics Association.

NTSC

National Teevision Systems Committee.

Noke

Random pulses of dectromagnetic energy generated by lightening
or eectrical equipment.

Omnidirectional
antenna

An antennaradiation pattern that shows the same radiation in all
horizontal directions.

Oscillation

A periodic, repetitive movement or set of values (voltage, current,
velocity ).

PAL Phase Alternate Line.

PIR Passive Infra-Red sensor (PIR sensor) is an electronic device
that measures infrared (IR) light radiathg from objects n ts fied
of view.

PTZ Pan, Tilt and Zoom—PTZ s a usual description of controllable
cameras.

Propagation A phenomenon by which awave movesfrom one pointto a
second point; the movementofelectromagnetic waves through
space or along a transmission line.

QPSK

QuadraturePhase Shift Keying.

RF

Radio Frequency.




RTSP

Real Time Streaming Protocol (RTSP) is a network
controlprotocoldesigned for operation in entertainment and
communicationssystems to controlstreaming media servers. The
protocolis used for establishing and controling media sessions
between end points. Clients of media servers ssue VCR-lke
commands, such as play and pause, to let reattime controlof
playback of media files from the server.

Rx

Receiver, an electronic device that changesa radio signal from a
transmitter into useful information.

Radiate

To transmit RF energy.

Radio Frequency

Frequency ofelectrical energy capable of propagation into space
(usualy above 20kHz). Also caled RF.

SNR

Signal to Noise Ratio is an ekctrical engineering measurement
specified as theratio ofa sgnal powerto the noise power
corrupting thesignal.

Signakto-noise ratb compares the kevel of a desired signal (such
as music) to the level of background noke. The higher the ratio,
theless obtrusive the background nokse is.

Shannon Limit

The Shannonlimi orShannon capadty of a communications
channel B the theoretical maximum information transfer rate of
the channg, fora particular noise level

Signal

In electronics, a signal is an electrical current or electromagnetic
field used to send data from onearea to a second area. The
simplest ty peofsignal is a direct cumrent(DC)thatis switched on
and off; this is the principle by which the earliest telegraph
worked. More complex signals consist of an alternating-current
(AC) or eectromagnetic carrier that contains one or more data
streams.

Streaming

Streaming is the transmission of digital audio or video orthe
listening and viewing of such data without first storing it.

Tx

A transmitter is an electronic device which, usualy with the aid
of an antenna, propagatesan eectromagnetic signal such as
radio, televsion, or other telecommunications.




TNC

The TNC (threaded Neil-Concelman) connectoris a
threaded v ersion of the BNC connector. Theconnector hasa 50 Q
impedance and operates best in the 0-11 GHzfrequency
spectrum.

Transport Stream
(TS)

Transport streams: These streams can contain some MPEG-2
content channek and related audio. All the channéds are
muckiplexed together, letting the receiver select which to phy
back.

User Datagram Protocol (UDP)Sometimes called fre and
forget because there is no dialog between the sender and
receiver. If the receiver does notreceive a packet, the sender wil
notknow. But, UDP is very satisfactory when there is a small risk

of errors (lke in yourLAN), or when TCP can give "too late"
delivery .

usB

Universal Serial Bus.

Unicast

Unicast is smply sending packets from onesourceto one
destination. For example, from oneweb server to one (or each)
person viewing a page on a web browser.

VHF

\Y

Very High Frequency — 30 MHzto 300 MHz
Vol

Viterbi Decoder

A Vierbi decoder uses the Vierbi algorithm for decoding a bt
stream that has been encoded using forward error correction
based on a Convolutibnalcode.

Watt The watt (symbol W) is a derived unit of power in the
International System ofUnits (SI). It measures rate of energy
conversion.Onewatt is equivakent to 1 jouk (J) of energy per
second.

Wav eform Signal shape.




Waveguide A specially formed hollow metal tube, usualy rectangular in shape
in cross section, used to connect a High Power amplifier to the
antenna.
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