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1 QUICKSTARTGUIDE

1.1 RESEARXO00UNITS TEBACTOREFAULTS

1 On the front panel keypad of the ARKO radios, select SYSTEMAC _RST (Faot Reset>OK.
This will ensure that the radios are in attbanneiselect mode so that they will automatically

scan for the appropriate channels.

1.2 MASTESETUP

1
performance(12-15 feet is best)

Orient both antennas vertically.

=A =4 =4 4 =4

the BOB using a USB cable (customer provided).
{StSO0 GKS aal aGdSNx Gl o
units within range.

Mount Master unit on a pole or truss above the heads of people in the area for best

Run an Ethernet cable (customer provided) from the Master unit to the Breakout Box (BOB).
Apply AC power to the BOB using the AC power cable supplied with thé@a®Radio.

Connect the main aud signal to the XLihput on the BOB and play an audio tone or music.
Connect a computer running the Network Management System (NMS) software application to

2ty nawko®adastifig togRenoe2 6 @ ¢ K S

Py 42 tpQ 9
(customer provided)

Breakout
Box (BOB)

Master Location Setup

a=
Analog
XLR Audio
Source
AC Power

GKSNV S /1 I]¢
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1.3 RELASETUP

T

= =4 =4 -4 =4

= =4

Mount the Relay unit on a pole or truss above the heads of people in the area for best
performance(12-15 feet is best)

Orient both antennas vertically.

Apply AC power to the ARB00.Notethat the front panel become illuminated.

Connect an XLR audio cable to the audio output connector of thed88X

Connect the other end of the XLR cable to the powered speaker.

Turn the audio volume control of the powered speaker to its lowest levelagipdy power to

the speaker.

Slowly raise the audio level of the speaker until you can hear the tone or music from the Master.
NOTE: Some powered speakers are susceptible to RF transmissions and may cause hum or buzz.
If this happens, move the ARBRO0 radiofurther away from the speaker. Rdign antennas if
necessary.

Relay Location Setup

Standard

XLR audio

cable AC Power
& Cable




AIROCKS PRO ABQO USER GUIDE V3.2

2 AROCKFROOVERVIEW

AiRocks Pres a revolutionary newligital wireless audio system designed to provide icpntly

extended coverage area andtra-reliable audio distribution fomobile pro-audioproduction, as well as
installed soundapplications AiRocks Prgs typically used in large indoor or outdoor venues to distribute
audio from a mairaudio sourcdo multiple powered speakers distributed over a wide area. Baseal on
y2 St RIS (i NI y & -Odp radibSebldholoyygrRdcks Proan be used tavoid

obstacles, such as buildings, trees, or other obstructions, dramaticallyextend the coveragarea
compared tatraditional wireless audio products.

Figurel AiRocks PraRX900

2.1 TRADITIONAMIRELESAUDIO

¢CNFRAGAZ2Y T GANBEtSaa FdzZRA2 SldALIYSYyd O2yaraida 27
dzZRA2 FNRY LRAY(G ! (2 LRAY(G to®R&KU& NoStibeERME oy S g2
microphones, wireless iaar devices, and wireless instrument equipment are ptinpoint products
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Some newer wireless audoducts providehe ability to send a signal from a single transmitter to

multiple receivers. This type of netwok i Ol f f - ®R da WAARAR Yy ié yR OFy 0SS S¥°
receivers are within the transmission range of the transmittéswever, since the FCC limits the amount

of power that each transmitter can radiate, the effective range of this type of systermisveloat

limited.

lftazsz az2y$sS 2F GKSaS ySsSNI RSJA Dese devigegMe dzingle ¢ K I G I N.
unit the ability to be manually configureasEITHER transmiter OR receive but not both

simultaneously.

2.2 THEAIROCK$ROREPEATER

AiRocks Prat & G KS ddiyitalio R MEB f B AréjakaierdzFEAcBAIRdAcks Pranit includesBOTHa

transmitter ANDa receiveloperatingsimultaneouslyin the same unit. A signal that is receiMadan

AiRocks Pranit isimmediatelyre-transmittedon a different frequencyo other AiRocks Pranits

within its transmission range. WhekiRocks Prdzy A ia | NB LR aAdA2ySR Ay | af A
F2N)Y SKI G A&K20Bt (oSARNBf StavadzfHidkRA 2 Yy SG 62N @ ¢KS NI y3S
theoretically & dizyA Y A {ovBeRet, pracfical consideratiorfsuch as path obstructions and interference)

canlimit the actualsize of theachievablecoverage area.

2.3 THEAIRDCKFRONETWORK

AnAiRocks Praetwork consists of a single Master and one or more Relatsul network can be as
simple as a single Master and one Relay:

a} )
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Or the network can consist of one Master and up to 100 Relay units operating in ehoqulti
configuration:

ySig2N)] daad @& 2SNEF & [AiRocksPlanit@are dzy A G 0 I-m_‘g-_s_j_t

identical and include the same hardware and softwafée number

of Relay units is limited by both the practical considerations

YSYGiA2ySR 020Ss a ¢Sttt a ySisgz2N] LRfftAy3ae 6KS
AiRocks Prbletwork Management System (NMS) discussed below.

EachAiRocks Pranit can be configured to operate either as the l (

|
In anAiRocks Praetwork, eachAiRocks Pr&elayunit receives an e

audio transmission from a singledzLJa G NB I Y¢é¢ dzyA Gz |y I’\!u S‘ NB
transmits that same signal to one or more downstream ufitaus, l ‘ l ‘

p—— —— l\ p——
o
o

eachAiRockdrounit creates its own pointo-multipoint sub-network. The input to eackub-network is

the signal received by the single uplifiRocks Pranit. Thereforean AiRocks Proetwork is a group of

one or more sub networks all of which emanate from alsingtwork MasterNetworks can be as

simple as one Master unit and one Relmjt in a pointto-point configuration, or as complex as

Kdzy RNBR&a 2F dzyAdGad oA0K Yo AINJLESO aoNI yOKSEae YR aGa
If there is a failure of one of the upstreafiRocks Pranits, the downstream units automatically begin

scanning for any othehiRocks Prransmission within range. If an acceptable signal is found, it then

becomes the input signal for that surtetwork, or any newly created suhetworks Thus an automatic

switchover is accomplished without the need for manual intervention.

AnAiRocks Proetworkcreatesl y S E G Sy & A @ Srelaetwalessaud® Br bditi stnallland
large venue sound reinforcement applicatioAsRocks Properates in the licenséee 900 MHz
frequency band and includes fully automatic channel scanning and sel@gttoautomatic link
monitoring and optimizationsothere is no need for complex frequency coordination or
intermodulation calculations.

AiRocks Pranits are designed to beery simple to install. When initially powered up, AiiRocks Pro

unit enters the Relay operating mode (unless it was previously configured as a Mastarigrset to

GYl ydz £ ¢ OKDahgEdins scénhird)@oiiakh Apgtream signal. When a sgyfmaind, the

unit beginsfeedingthe received analog audio out to the connected speakaran XLR connectdt
(optionally)also begins relaying the digital wireless signal, on a different frequency, to any downstream

9
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units within range. Front panel otrols allow the installer to manually configure operating parameters,
as well as monitor several key functions such as received signal level, and audio level and activity.

2.4 NETWORKVERVIEW
AnAiRocks Praetwork can operate in one of two modeglanagedor Unmanaged

2.4.1 Unmanaged Network

An unmanageadetwork is simply aiRocks Praetwork that does not use the Network Management
System. If the user wishes to merely deploy one or more Relay unitniaknetwork, this can be done
by simply plugging the uts in and turning on the power. TH&Rocks Pranits function fully
automatically and autonomously. Front panel controls give the user full control of configuration
parameters and monitor functions.

2.4.2 Managed Network

A managed network is one thatmploysthe AiRocks Prdletwork Management System (NMS)
application Use of the NMS is strictly optional, but highly recommended since it can give valuable
information for configuring the network for optimum performance in the presence of interference,
range, or dstruction limitations of the venuelhe NMS gives a graphical view of everything that is
happening in the network and can help quickly diagnose problems that arise during an event.

Note: TheARX900USB interface uses a standard HID driver whichisBuf G 2 G KS t / Q& 2 LISNJ
system. Therefore, no custom USB drivers need to be instaiditen the AR>00is first attached to a

USB port, the operating system installs a HibBver for that port. Thisinstallation process can take up

to 30 seconds. Be patig while this process takes place. It will only occur when #ig@X900is first

connected toa USB port, and will repeat if the ARR00 is plugged into a different USB port.

Note: The ARX00 Network Management System can run on a Windows XP or Windowadhime. It
also requires Microsoft .NET Framework 4 or greater. The NMS will not run on a Mac.

10
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2.5 EQUIPMENOVERVIEWNDFEATURES

The AiRocks Pro system consists ofARX900Wireless Audio Repeater and an optioA&X900-BOB
G0 NBI 1 2dzi 0 zdséndallyarkeltendeh for the B ports on tARRX900as well as a remote
AC or DC power injector. Below is a diagram of the typical Master configuusiiog a Breakout Box

AiRocks Pro
ARX900
Network Management

<7 pEfhernet
Cable

Optional Break /
Out Box us
CXLR Analog Audioa

PowerCon
‘ Audio Source

AC or DC Power

Figure2 - Typical Master Location Setup

11
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2.5.1 AiRoks ProARX900Wireless Audio Repeater

TheARX900is enclosed in a weather resistant outdoor enclosure and includeslgdpushbutton

front panel interface with an LCD display. The user can configure the unit from either the front panel, via
the USB pdrof the BOB, or over the air by using the Network Management System.

AlROCK =
kS PRo

i
. (o) |
v

Figure3 - AiRocks PraRX900Wireless Audio Repeater

l dZRA 2 ¢2K CN. !/

h.

I dzZR A 2

12
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2.5.2 Key Features of the AiRocks Pro System

The AiRocks Pro system is the most featich pro-audio wirelesssystem on the markefThese
powerful features givéhe user a broad array of tools for managing the system in every the most
challenging venues.

2.5.2.1 Multi-Hop Transceiver Architecture

¢CKS ! Aw2014a aeéaisSy -kl (iMe yoa2@ExBaEgstET fegmrdikoly dzt G A
market. As mentioned earlier, traditional wireless audio systems include separfiéxibletransmitters

and receiversvith atransmitrange limited by their FCC allowable transmit powidre AiRocks

transceiver architectus gives vastly superior range and coverage of large outdoor venues by virtue of its
G Yd#ZK #i W G NI tgChnwldgp & A 2 Y

2.5.2.2 Transmit Diversity

The AiRocks Proincludést NI ya YAl S5AOSNERAGEE Y2RS (2 (a80fLINR DS
Version 3 firmwee). This mode is used if the system experiences interference from frequency hopping
spread spectrum RF devices such as wireless scoreboards, football coach wireless sideline
communications intercom systems, or wireless theatrical intercom syst€raasmi Diversitymode

attempts to avoid bursty packet interference from FHSS devices by using two transmit channels to
transmit the audio signallransmit Diversitynode can be disabled to conserve the number of operating
channels available for other AiRocks Padios if there is little or no interference in the area.

2.5.2.3 Powerful Network Management System

The AiRocks system includes a powerful Network Management System (NMS) which gives the user a
broad array of tools for monitoring and controlling the network. Sli4 built into evenARX900unit

and provides a twavay control channel the gives the user a window into the detailed performance of
any remote unit from one central location. Critical functions such as Receive Signal Strength Indicator
(RSSI or receinsignal level), Packet Error Rate (PER), Remote Spectrum Analysis (RSA), Audio Level,
Audio Delay, can all be monitored AND controlled from the NMS GUI screen.

2.5.2.4 Network Security

The AiRocks Pro system implements network security through the use of GlohigiheWDs (GUID),

which are similar to MAC addresses in Ethernet network equipment. If the GUID has not been registered
in the NMS database, the unit will not be granted access to the network audio or control information.

25.2.5 Automatic or Manual Channel Seieat

The AiRocks system is easily deployed by virtue of its automatic transmit and receive channel selection
functions. In the Automatic Channel Selection mode the unit will automatically scan for an uplink
AiRocks transmission. If found the unit will beggneiving the signal and immediately scan its local RF
spectrum for the most desirable downstream channel. Once found, the Relay unit will begin sending the
signal it has received from its uplink source to any downstream units within range. For venuesmyit
closely spaced AiRocks units (due to speaker placement) a Manual Channel Selection mode is available
which gives the user full control over selection of TX and RX channels.

2.5.2.6 Remote Spectrum Analyzer (RSA)
The AiRocks Pro system includes a Remotet®pe@nalyzer function that allows the user the scan the
local RF environmerf any remote unitand plot results of the scan on a Spectrum Analyzer graph in

13
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the NMS Relay Monitor Windowhus the network operator can keep track of any potential
interference at any remote Relay location.

2.5.2.7 Flash Memory Storage of Configuration Settings
All critical user configuration settings are store in flash memory so that when power is lost and restored,
the last set configuration is restablished.

2.5.2.8 Weather Resistant Bosure
The AiRocks Pro is housed in a sturdy aluminum weather resistant enclosure that is designed to
withstand rain and dust encountered in the most hostile outdoor venues.

14



AIROCKS PRO ABQRO USER GUIDE V3.2

2.5.3 AiRocks PrARX900-BOB Breakout Box

TheARX900-BOB is an optional remote coactor interface hat duplicates audio interfaces addC
power connectionandprovides dJSB interface of thARX900repeater.The BOB also includes a
+12\DC (battey) power input connectoto facilitate field deployment when AC power may not yet be
avalable.The BOB allowthe ARX900to be place up to 75eet* away (i.e. on a pole to raise it above
any obstructions in a venue to provide better kogsite to other nodes). The interconnection betare
the ARX900and the BOB is a standa8econductorEthernetcable.The main 1/O connector is a Neutrik
Ethercon (NE8FDWhichcan accommodatstandard RI5 terminations or the Neutrik NEBMC Cable
Connector Carrier, which provides a rugged termination for harsh environments.

Figure4 - ARX900-BOB Breakout Box

*NOTE: The 75 foot limit is dictated by the USB drivers in the BOB ar@DARXonger cable runs can
be used if only power and audio are run on the cable.

15
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3 (COONFIGURATION ANPERATION

The AiRockARX900Wireless Audio &oeater includes numerous features and operating modes which
are described in this section.

3.1 KEYPARDNTROSJMMARY

MASTER_SETUP RELAY SETUP SYSTEM SEL
MASTER TX_CHAN1 SEL RELAY RX_CHAN1 SEL SYSTEM TX_DIVERSITY_S
MASTER TX_CHAN2_SEL RELAY RX_SIGNAL MON SYSTEM RX_DIVERSITY_S
MASTER_TX_POW_SEL RELAY RX_DIVERSITY SYSTEM _CHAN_MODE_SE
MASTER_RX_CHAN_MON RELAY TX_ENABLE SYSTEM MSP_FW_VER M
MASTER_AUDIO_LEVEL_MON |RELAY TX_CHANZ1 SEL SYSTEM DSP_FW_VER M
MASTER_AUDIO_CONN_SEl |RELAY TX_CHAN2_SEL SYSTEM PID

RELAY TX_POW _SEL SYSTEM STARTUP_SCRE}
RELAY AUDIO_LEVEL_MON RX_SIGNAL_MON
RELAY AUDIO GAIN_SEL AUDIO_LEVEL_MON
RELAY AUDIO DELAY_ SEL NET_ID_MON
RELAY AUDIO_CONN_SEL PID_MON
RELAY NET ID_MON ARX900

SYSTEM FACTORY_RESE]

3.2 FRONIPANELCONFIGURATION ARISPLAY
TheARX900can be configured from the front panky using the Skey navigation switch. The resulgin
modes and settings are displayed on the LCD. Below is a summary of the front panel menu functions.

3.2.1 Top Level Menu
Master | Select Master Mode
Relay | Selet Relay Mode

System | Sekct SystentConfigurationg-unctions
This toplevel menu allows the operatoptconfigure the unit to Master or Relay operating mode, or to
select System Configuration Functions.

16
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3.2.2 System Configuration Functions
SYSTEM_SEL
SYSTEM_TX_DIVERSITY_§
SYSTEM_RX_DIVERSITY_§
SYSTEM _CHAN_MODE_SE
SYSTEM MSP_FW VER M
SYSTEM DSP_FW _VER M
SYSTEM_PID

SYSTEM STARTUP_SCREI
RX_SIGNAL_MON
AUDIO_LEVEL_MON
NET_ID_MON
PID_MON

ARX900
SYSTEM_FACTORY_RESE]

3.2.2.1 Transmit Diversity

Transmi Diversity utilizes two different RF channels for transmission to ensure reliable receptioe of
signal.Transmit Diversity is used when there is interference in the area that is causing (or may cause)
dropouts (packet loss)t is recommended that Transmit Diversity be ENABLED (ON) for most
applications unless there is a potential shortage dilable channels.

3.2.2.2 Receive Diversity

Receive Diversity enables the usébofh antenna portdor RF receptiomnd allows the ARS00 to
automaticallyselect the stronger of the two received signals. Receive Diversity is very helpful when

0KSNE I NBaaRSSLIGKERNBOSAOSR aAdylf RdzS GwatY2@0SYSy
can cause multiple versions of the RF signal to appear at the antenna slightly out of phase, similar to

audio reflections. These owtf-phase RF signals cause signal fadirtge receiver of the ARS00.

3.2.2.3 Channel Select Mode

Channel Select Mode allows the userstdect either fully automatic transmit and receigieannel
selection, or manual channel selection. It is important to keep in riliatiseveral automatic functions
will be disabled when Manual Channel Select mode is sele@tedautomaticchannelscanning for an
uplink transmissionand automaticselection of optimum downlink TX frequencipowever, Manual
channel selection may be helpfuléertainRF environments.

NOTE: Use caution when using Manual channel selection since you will be able to seleattoanfli
frequencies for TX and RX which may prevent the AR3 from performing properlyAlways plan and
document your channel plan when using Manual Channel Seteade.

3.2.2.4 MSP Firmware Version
Displayghe currently installed version of the M$icroprocessorjirmware.

3.2.2.5 DSP Firmware Version
Displayghe currently installed version of the D&Rgital signal processofiymware.

17
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3.2.2.6 Physical ID

Allows the user to assign & LIK & & A O f ARKIBDGuUNitdThe PEDOWill §hdw umyaspectrum
analyzergraphso that one can uniquely identify the transmission of the spekifiz when the NMS is
not used in the network. When the NMS is used, the Net ID of the unit appealse spectrum
analyzer graph.

3.2.2.7 Startup Screen
The display defaults to the selectsthrtupscreen after power up and after key pad timeout. The
factory ddault screen is Receive Signavél.

3.2.2.8 Factory Reset
Resets all internal operating parameters to thigictory default values. It is helpful to reset all
parameters after a firmware upgrade, or when initially installing a network in a new venue.

Factory default parameters include:

=

Operating Mode; Relay

Channel Select ModeAuto

TX Enable Enabled

TX Diersity- Enabled

TX Power +20dbm

TX Channelt Automatically Selected
TX Channel2 Automatically Selected
RX Diversity Enabled

Audio Gain 0db

Audio Delay, OmSec

Audio Outputc Left & Right

=4 =4 =8 =4 -4 -8 8 -4 -8

3.2.3 Master Mode configuration functions
MASTER_SETUP
MASTER TX_ CHAN1 SEL
MASTER_TX_CHAN2_ SEL
MASTER _TX POW_SEL
MASTER_RX_CHAN_MON
MASTER_AUDIO_LEVEL_MO

3.2.3.1 Master Transmit Ginnell

Displaysand controlghe currentprimarydownstream transmithannel(channel1). In Auto Channel

Select Mode the transmit channel is automatically selected when the unit scans for an available channel
with the least local interference during p@wup. In Manual Channel Select Mode the transmit channel

is selected by the user.

Note: If you are unable to change the Transmit Channel, the system is in Manual Channel Select Mode.

18
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3.2.3.2 Master Transmit Channel 2

Displays and controls the curresg¢condardownstream transmithannel ¢hannel #2 when Transmit
Diversity is enabledn Auto Channel Select Mode the transmit channel is automatically selected when
the unit scans for an available channel with the least local interference during power up. In Manual
Channel Select Mode the transmit channel is selected by the user.

Note: Transmit Diversity is enabled or disabled in the System menu.

Note: If you are unable to change the Transmit Channel, the system is in Manual Channel Select Mode.

3.2.3.3 Master Transmit Posy
Displays the currertransmitpower. Power can be adjusted frol@dbm to~+20dbm.It is
recommended to keep the power at its maximum level (+20dbm).

3.2.3.4 Master Receive Channel

Displays the currenteceive uplink controthannel(UCC)The receive channel sutomatically selected

when the unit scans for an available channel with the least local interference during powHrnisp

channel is selected automatically and cannot be changed by the user. This channel is normally the same
as TX Channel #1.

3.2.3.5 Master Audb Level
Monitors the incoming audio level from the XLR input in Master mode.

3.2.3.6 Master Audio Gain
Allows the user to modify the input gain of tedio input port in Master mode from 0db of gain to
+47db of gain. For best noise performance, leave this gpttrodb.

3.2.4 Relay Mode configuration functions
RELAY_SETUP

RELAY RX_CHAN1_SEL
RELAY_RX_SIGNAL_MON
RELAY_RX DIVERSITY
RELAY_TX_ENABLE
RELAY_TX_CHAN1 SEL
RELAY_TX_CHAN2_SEL
RELAY_TX_POW_SEL
RELAY_AUDIO LEVEL_MON
RELAY_AUDIO GAIN_SEL
RELAY_AUDIO DELAY_SEL
RELAY_AUDIO CONN_SEL
RELAY_NET ID_MON
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3.2.4.1 Relay Receive Chaniigl

Displaysand controlghe currentprimaryreceivechannel#l. In Auto Channel Select Mode the receive
channel is automatically selected when the unit scans for and finds a transmiissio an uplink unit. In
Manual Channel Select Mode the receive chartias selected by the user.

Note that only RX Channel #1 is controllable by the user. RX Channel #2 is automatically selected based
2y GKS aAiraylf NBOS s00&Rnd Ny Yised vihén thazyphnk sdérce dzluding v |
Transmit Diversity.

Note: Transmit Diversity is enabled or disabled in the System menu.

3.2.4.2 Relay Receive Signal Léfaaitory defaulscreen

If the unit has found a signal, this functiorsplaysthe current receive signal level.he receive signal
display range is approximatel95dbm to Odbm. It is desirable to keep this signal level greater than one
bar (-70dbm) This is the factory default screen that appears after power up.

3.2.4.3 RelayReceivéntenna Diveity

Receive atenna diversity is helpful when using the standard dipole antennas. This allows the receiver to
select the stronger of the two received signals automatically. When usiimgke, higkgain directional
antenna, diversityshouldbe disabledsince the antenna will be connected only to Antenna Port #1
(right-hand side of unit).

3.2.4.4 Relay Transmit Enable

Displaysand controlghe current setting for the TX Enable function. This function can be used to disable

GKS iGN yaOSAOSMHMRXPAZ O KRY | i K& & dzeEdp thik SnctioNiB OS A S 2
mind when troubleshooting what appears to be andhdzy OG A2y Ay 3 dzy Al d ¢ KS dzy Al
signal to downstream units if TX is disabled.

3.2.4.5 Relay Transmit Chanrl

Displays and controls ¢ghcurrent setting for therimarydownstreamtransmitchannek1. In Auto
Channel Select Mode the transmit chan#lis automatically selected when the unit scansdar
availabletransmitchannel with the least local interference during power up. In MdrChannel Select
Mode the transmit channetlis selected by the user.

3.2.4.6 Relay Transmit Channel #2

Displays and controls the current setting for tecondarndownstream transmit diversity channel #2.

Auto Channel Select Mode the transmit channel #utematically selected when the unit scans for an
available transmit channel with the least local interference during power up. In Manual Channel Select
Mode the transmit channel #2 is selected by the user.

Note thatRelayTX Channel #2 is active onlyemRelay Transmit Diversity ia@&led.The Relay
Transmit Diversity functiors enabled in the System menu.

3.2.4.7 Relay Transmit Power

Displays the current transmit power. Power can be adjusted from ~0dbm to ~+20dbm. It is
recommended to keep the powat its maximum level (+20dbm) unless two units are placed very near
each other.
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3.2.4.8 Relay Audio Signal Monitor

Displays the average audio signal level received by theltiistdesirable to keep the audio signal in the
lower-middle of the display during normal opéi@n since this will give the best dynamic range of the
Digitatto-Analog Converter (DAC) in the receiver. The audio level can be manually controlled at the
input of the Master unit and by the Relay Audio Gain function (below).

3.2.4.9 Relay Audio Gain

Displayst§ O2y i NRBf a (KS | dzRA 2 atil The gettidgyrangeirBrA0NBO S A S NDa |
+20db. The factory default setting is 0db gdihe system gain from the Master input to the Relay

output is-6db. This is to ensure that both the Master audio inpuad &elay audio output clip at the

same level. If you prefer to have 0db of system gain, set the Relay Audio Gain to +6db. Keep in mind

that, at this setting, the Relay output will clip 6db BEFORE the Master audio input.

3.2.4.10 Relay Audio Delay

TheARX900can adl delay into the audio path to help compensate for speaker placement in a large

venue. Up to 500mSec of delpgr hop (Relay locatiordan be addedThe delay can be applied either in

I aOdzydzf | GADPSE FraKAz2y o0GKS R3YERO2T&BHZADKE KAEE A &
fashion (the delay is added only to the local node but not to the relayed signal). This gives the user a

great deal of latitude in tuning the delay within the venue.

3.2.4.11 Relay Audio Outp@thanneConfiguration

This function gives #thuser control of the audio outpwthannelconfiguration (see the AudiQutput
Configuration section The selectable configurations incluideft+RightLeft Chanel only, and Right
Channel only and are used when transmitting a Stereo audio signal. Thenb&ffect when
transmitting Mono audio signals except for inverting the polarity of the audio signal.

The latter two configurations are useful for feedinglanced_eft channebr Right channel stereo delay
stacks. These signals dralanced and use XIHs 2 & 3 with Pin 1 as ground.

The Left+Right configuration will output the Left channel on XLR Pin2 (Tip/Hot) and the Right channel on
XLR Pin3 (Ring/Cold). XLR Ré@round

3.2.4.12 Relay Network ID

When used in a Managed Network, this function displéngsNetwork ID that has been assigned by the
Network Managements Systerim Unmanaged mode the Network ID isAlso, the Master network ID is
always 0.
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3.3 AUDIOINPUT ANUTPUTOONFIGURATIONS

As a convenience to the usehg ARX900can accommodateeveraldifferent audioinput and output
configurations. Each of the configurations can be selected electronically (no hardware jumpecanhand
accommodatebalanced mon@nd stereo audio input and output signals. This is accomplistiethally

by the useof switched audio connections as shown below. These audio configurations are selectable via
the front panel or via the NMS. The NMS gives the user the ability to switch configurations remotely
over the air.

Since theARX900can only operate in one mode attime (Master or Relay)he Audio Input conngor
and Audio Output connectahare the same audio pafhudio+ and Audi) and are therefore
connected in parallel.

3.3.1 Stereo vs Mono

The AR>900 transmit two independent audio channels over the air. The &fasill always transmit XLR

Pin 2 (Tip/Hot) on one channel, and XLR Pin 3 (Ring/Cold) on the other channel. This allows the user to
apply(at the Master XLRdither balanced mono or unbalanced stereo to Pins32vile Pin 1 is ground

The remote Relay cdre configured by the user toutput either balanced mono audio, unbalanced

stereo (Left and Right), balanced Left channel only, or balanced Right channel only. The table below
summarizes these configurations.

| Left & Right Left Right
XLR PinBalanced Mono Balanced Mono N/A N/A
Pin 1 Ground Ground
Pin 2 Audio +, Tip, Hot Audio +, Tip, Hot
Pin 3 Audio -, Ring, Cold Audio -, Ring, Cold
XLR PinUnbalanced Stereo Unbalanced Stereo Left & Right |Balanced Left Channel Only |Balanced Right Channel Onl
Pin 1 Ground Ground Ground Ground
Pin 2 Left Channel, Tip, Hot Left Channel, Tip, Hot Left Channel +, Tip, Hot Right Channel +, Tip, Ho
Pin 3 Right Channel, Ring, Colg Right Channel, Ring, Cold Left Channel -, Ring, Co|d Right Channel -, Ring, C
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3.3.2 Audio Input Configuratior{i#aster uni)

3.3.2.1 Balanced MondudiolnputConnectoConfiguratior(factory default)
The Balanced Mono audio input configuration is shown below. In this modautttie input signal clips
at +82dbu (~1.9Vrms, 2.8pK).

Ground @

Audio+ @
Audio— @
Shield

W IN e

Figure5 Balanced Mono AudiGonfiguration

3.3.2.2 Unbalancedbtereo Audio Inp@tonnectoConfiguration

The AR>900 transmits two independent audio channels over the air. This allowltsterto send
unbalanced stereo channels on XLR Pins ZRir81 is a common ground for both channeld)e Relay
unit can select eithethe Left or Right channelnd output this signal as a balanced audio output signal
(Left or Right balanced outputdr the Relay can be configureeind the Left channel out on Pin 1, and
the Right channel out on Pin 2 withn 1 being a common ground for both chann#&ishis mode the
audio input signal clips at +2.2dbu (~.98Vrms, 1.4Vpk).

Ground @ 1
Audio + (Left) @ 2
Audio — (Right) @ 3

4

Shield

Figure6 Unbalancedstereo Audio Inpu€onnector Configuration
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3.3.3 Audio Output Connector Configuratidiitday units)

3.3.3.1 Balanced Mono Audio Outp@bnnectoConfiguration (factory default)

When the Relay audio outpebnfigurationis set to L&R, the audio output on Pin 2 is the signal applied
to the Master XLR Pin 2 (Audio +, Tip, Hot), and the output on Pthe&sggnal applied to the Master

XLR Pin 3 (AudicRing, Cold). If balanced mono audio is applied to the MastemguRconnector, the
Relay audio output selectdiutton should be left in L&R so that both Tip and Ring signals are applied to
the output XLR connector.

The Balanced Mono audio outpabnnectorconfiguration is shown below. In this mode the audio
output signalklips at +&dbu (2Vrms,2.8VpK).

@ Ground
@ Audio +
@ Audio -
Shield

& |wno |-

Figure7 Balanced Mono Audio Output Connector Configuration

3.3.3.2 Stereo Aub OutputConnector Configuration

3.3.3.2.1 Unbalanced Stereo Outp(lteft and Right Channgls

If unbalanced stereo is applied to the Master XLR input connector, and the Relay audio output is set to
L&R, the audio output on Pin 2 is the signal applied to the Ma€t& Pin 2 (Left channel audio), and the
output on Pin 3 is the signal applied to the Master XLR Pin 3 (Right channel &idid)is a common
ground pin for both Left and Right channels.
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In this mode the audio output signal of each channel clips &db2 (~1Vrms, 1.4VpkThe Stereo
Audio Output Connector configuration is shown below.

@ Ground
@ Left Ch
@ Right Ch
Shield

& |wno |-

Figure8 Unbalancedstereo Audio Output Connector Configuration

3.3.3.2.2 Balanced Stereo Output (Left Channel Only)

When using AiRocks Pro for stereoagestacks it is desirable to feed a balanced Left channel signal to

one stackfrom the Left Relay radipand a balanced Right channel signal to the other gfackn the

Right Relayradid 2 KSy GKS wSfl & | dzRA2 2 dtiieldfizéhan®et aadioh 3 dzNJ G A 2
signal is output as balancedsingle channel on Pins 2 & 3 of the Relay XLR output connector. This

configuration is shown below.

@ Ground
@ Audio +
@ Audio -
Shield

W N e

Figure9 Balanced Stereo Output (Left)

3.3.3.2.3 Balanced Stereo Output (Right ChanneyOnl

2 KSYy GKS wSftle FdzRA2 2dzildzi O2y FAIdz2NI GA2y A& asSi
balanced single channel on Pins 2 & 3 of the Relay XLR output connector. This configuration is shown
below.

Note that two AR>00 radios are reqred for Delay Stack applications since one will be feeding the Left
stack, and the other will be feeding the Right stack.
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@ Ground

@ Audio +
@ Audio -
Shield

& wn |-

FigurelOBalanced Stereo Output (Right)
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4 EQUIPMENINSTALLATION ARBDERATION

4.1 INSTALLING TARHRXOOOMASER ANBELAYUNITS

To installand operatethe ARX900you must be a experiencedaudio professionalwith a knowledge
of applicableRF spectrumegulations The FCC deems thatisithe responsibility of theoperator to
know, understand, and abide by theiles.

TheARX900is designed to be installed by professional audio engineers, technicians, and network
operators who have an idepth understanding of wireless radio technolegyl who are knowledgeable

in local regulations including building and wiricedes, safety, channel, power, outdoor/indoor
restrictions, and license requiremenisis important to follow the installation and configuration
instructions in this document in order to comply with the rules and restrictions imposed by the FCC and
othergovernment bodies who regulate the airwaves. ARX900has passed certain FCC mandated
testing using the equipment listed in this document, incluthiegantennas. Use of other antennas or
amplifying devices not listed in this document may violate ti€3€ regulations.

TheARX900is designed to be mounted in a vertical orientation for optimum results and to comply
with FCC certification requirements.

TheARX900should be mounted as high as possible above any obstructions to achieve optimum
performance Direct lineof-sight to otherARX900units is important but not necessaryDistances of
more than 100Geet can be achieved with a properly installed unit. The unit includes a pole mount
which gives the user a variety of installation options.

The recormended mounting location of thARX900is on a pole, such as a speaker stanttuss that
allows it to be mounted 10 feet or more off the grour@bstructions, such as people, trees, building, or
other solid structures, can affect the quality of the dliansmissionand hence the achievable range
of the unit for reliable, erroffree operation. However, since the ARX00 operates in the unlicensed 900
MHz band, diretcline of sight is not required. The unit can be used in botloor and outdoor
envirorments and can pass through concrete walls with useable signal levels.

Interference in the 900 Mzband will also affect network performance. The range of each link is
dependent upon, not onlthe transmit path but also the level ahterferencein the area. TheARX900
system is designed to avoid interferen@eX and RX Diversignd ceoperate in the presence otheé300
MHzsystems. Additionally, the Network Management System provides the user with several tools to
detect and avoid interfering signals.

4.1.1 Installing the Master Unit

Install the Master unit as high as possible, and Wit possible line of sigld the first Relay unit.
Typically, a Breakout BaxRX900-BOB oiBOR) will be used to allow the Master to be mounted at a
significant distance &m the network operator positioand main audio sourcelhe BOB provides an
input for the Master audio source, as well as AC or DC power inputs, and a USB interface for the
Network Management System.
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AiRocks Pro
ARX900

Network Management

Optional Break /
Out Box us
‘ XLR Analog Audioa

PowerCon
[ Audio Source

<T pEfhernet
Cable

AC or DC Power

Figurell g TypicalMaster Urit InstallationConfiguration

1 Once all cables are attached, apply AC or DC power to the BOB.

Start the NMS application. The Master unit should appear in the Welcome Screen.

1 Switch the NMS to Spectrum Analyzer mode to observe any potential interferetioe anea.
Normally, when in Auto Channel Select mode, the-88Xwill automatically avoid local
interference. If you do experience interference switch to Manual Channel Select mode and
manually assign TX and RX frequencies that avoid the local interferenc

=

1 Switch the NMS to the Master operating mode by selecting the Master tab on the NMS screen.

9 The Master unit is now transmitting and any Relay units in the area will attempt to join the
network. See the Network Management &y section for further detad on managing the
network.

1 Note that theaudioconnectors on théARX900are still active even when the BOB is used. For
example, an audio cable could be directly attached toARX900while power and USB cables
are connected to the BOB.

1 The USB port othe BOB is powered by the attached USB port on the PC. Therefore, it is not
mandatory to apply AC or DC power to the BOB if AC power is applied directly to HHORARX

Note: The AR¥pnn | {. AYOGSNFIF OS dzasSa | ail y Répdidingl L5
system. Therefore, no custom USB drivers need to be installed. When th©p® % first attached

to a USB port, the operating system installs a HID driver for that port. This OS installation process
can take up to 30 seconds. Be patient whileg process takes place. It will only occur when the
ARX900 is first connected to the USB port.

Note: The ARX00 Network Management System can run on a Windows XP or Windows 7 machine. It
also requires Microsoft .NET Framework 4 or greater. The NMSwilkun on a Mac.
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4.1.2 Installing Relay Units

Install Relay units as high as possible, and létt effortline-of-sight to either the Master unit, or to
the closesuplinkRelay unitThe included mounting bracket provides several mountiptions.
Typicaly a BOB iBlOTused with a Relay unit since Relay unitsrasemally mounted close to the
powered speaketo which it is providing audidHowever, a BOB can be used if desired.

AC Power

Figurel2 Typical Relay Installation

1 Once the audi@nd power cables are attached to tRelayunit, apply AC power.

1 The front panel display should show that the unit is in the Relay raodewill default to
monitoring the received signal levef not, press the navigation switches on tig/ Afror® &
pand to select the Relay mode.

1 If the Master unit igransmitting, andthe Relay units set to Auto Channel Selection mode, the
Relay unit will automatically tune to the uplink sigaatl thegreenRF Signal LED will illuminate.
If audio is being sent by tHdaster, the Audio Signal LED will also illuminate.

1 If the NMS is not being used (Unmanagexdwork) the RF Signal LED Wwélconstantly
illuminated whik the signal is being received.

9 If the NMS is connected to the Master, the RF Signal LED on theuRielajll blink until the
NMS has assigned it a hetwork ID. Once a network ID is assigned, the RF Signal LED will be
constantly illuminated and the LCD display will show the network ID number.
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4.1.3 Environmental Considerations

The AiRocks Pro is housed in adyualuminum weather resistant enclosure thatlssigned to

withstand rain,dust, and the rough handlingncountered in the most hostile outdoor venuéowever,

the unitisa g S G KSNJ INBB@G AG@di$ YTk SINI LINP2F¢ YR A& bh¢ RSaA3
installations. The AiRocks Pro system was designed for mobile production compariiesised in

temporary installations in outdoor venuesthierefore uses commonly available XLR, PowerCon, and RJ

np O2yySOG2NE ¢6KAOK | NEB,siyitafto tied&igrt oSnivst paivereds | G SNJI A y
speakersHowever, when properly mounted in a vertical orientation, rain water will not penetrate these
connectorentry point® &8 A YA T I NJ 62 GKS LYGSNYFGA2y | Water N2 G SOGA2Y
falingasa LIN} @ Fd Fyeé |y3aftS dzlJ §2 cnc ¥FNFadiibkaS GSNI A OF
weather protection is desired, ahRX900-BOB Breakout Box can be used with Relay units to route

audio and power connections to a remoteeather-protected locaton. Ethernet cable with Neutrik

Ethercon connectors installed aswailablefrom many preaudio dealers and can provide additional

protection frommoisture and physical abuse.
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5 NETWORKIANAGEMENSYSTEM

5.1 NMSOVERVIEW

The AiRocks Network Managementt8ys (NMS) is a Rased application that give the user a broad

array of tools for configuring, operating, and diagnosing the AiRocks network. The NMS connects via USB
to the Master unit and communicates over the air with all Relay units in the network. The

communications with the Relay units isdifectional so that the NMS is able to monitor AND control

each unit from a central location.

aster Mode | Relay Mode | Spectrum Monitor | System Setup

AIRNETIX

AIROCKS

NETWOQI( MANAGER AiRocks NMS Version:3.1.0.0

After registering AiRocks devices,
select an operating mode tab above.

N
o v
<add description>
GUID: C871-8B46-0C00-2100

Figurel13NMS Welcome Screen

l'a YSYGA2ySR SIENIASNE ! Aw203 K JISYiYvRWI AS R4 ¢ IS Aal K\EIN:
is one which includes the use of the Network Management SystefaSy I wSft & dzy Al de2A
managed network it is assigned a unique Network ID. This allows the NMS to independently address

each Relay unit to monitor itsitical parameters (such as received signal strength, packet error rate,

transmit power, audio level, etc.) and to control certain functions such as output volume or setting

audio delay through the units. A network map gives the user a graphical repreisenththe network

topology showing which Relay units are communicating with each other, and on which frequencies.

5.2 GUIB ANOREGISTRATION

Each AiRocks unit has a unigtiged (in hardware) 6-digit hex number assigned to the unit during
manufacturing (sinfar to a MAC address in a LAN network). This is called the Globally Unique ID, or
GUID. The GUID is used by the NMS to create a database that allows the network operator to assign a
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GFTNASYREE yIYSéE (2 SI OK dzyAd RAINAYND REALR REES Sty AigbS NoF
help keep track of where units are deployed in the venue.

During (or prior to) network deployment each AiRocks unit must be physically connected to the NMS

L. LIBNI (2 0S02YS aNB3IA&alSNBRE sotheNKS captiBes thea { © 5 dzN.
GUID and gives the user the opportunity to enter a friendly name. Once the unit is registered in the

database this information can be used to (optionally) provide network security by all@wing

registered units to participate ithe network.

Note: TheARX900! { . AYOSNFI OS dzaSa | adlyRFNR IL5 RNA@G@SI
system. Therefore, no custom USB drivers need to be installedinitied driver installation

process can take up to 30 seconds. Be patientlevkthis process takes place. It will only occur

when the ARX900 is first connected to a specifidSB portThis same initial installation process

will occur for each USB port to which the BOB is attached.

Note: The ARX00 Network Management System canmron a Windows XP or Windows 7 machine. It
also requires Microsoft .NET Framework 4 or greater. The NMS will not run on a Mac.

LF ' Aw2014& dzyAdGad FNB y2i NBIAEZGSNBR LINA2N) G2 RSLIX
NMS network map ifthenieg 2 NJ] &aSOdzZNAGE& A& GhlLISy¢é¢ 0aSS bSiaég2N]
GKS dzyAld OFry 06S NBIAAGSNBR G20SNJ GKS ANE o0& (KS
aSO0daNRiGe Aa a{SOdNBi¢sx (KSaS y2RSa gAaftft y2d | LIS N

AiRocks Network Manager V3 = B =

Start Page hﬂastar Mode | Relay Mode | Spectrum Moniter | System Setup

AIRNETIX

AIROCKS

NETWORI< MANAGER AiRocks NMS Version: 3.1.0.0

The attached device is currently registered in the configuration
database. You may changethe description orleave it asis
Hit OK when done.

GUID: CB71-8B46-0C00-2100

After registering AiRocks devices, Left Delay Stack

select an operating mode tab above.

GUID: C871-8B46-0C00-2100

Figurel4d Registering a Node
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r AiRocks Network Manager - - -
Start Page | Master Mode | Relay Mode | Spectrum Monitor  System Setup |
—Configuration Database
To delete a node, right-click on the GUID, then hit "Delete Node™
GUID Location/Description

| €C59.9446-1500-0500 || Stage Left

| €C59.9446-2200-0500 || Stage Right

| ccs9.9446-2000-0400 | Rear Audience

| cCc59-9446-0F00-0300 || Center Audience

| ca71-8B46-1900-1400 || Rear Tower

| ca71-8B46-2100-1A00 || <add description>

| ce71-8B46-2400-1500 || Speaker Top

| cc59.9446-1D00-0300 || <add description>

| ccs9-9446-1400-0300 || <add description>

| €Cc59.9446-1200-0300 || <add description>

| cC59.9446-1300-0400 || <add description>

I I

Figurel5NMS Database

5.3 NETWOREECURITY
AiRocks networks can operate as eitfigrennetworks orSecurenetworks.

5.3.1 Open Networks

Open networks are networks in which any AiRocks tnig'c ¢ LJF NI A OA LI 1S¢ Ay GKS yS
whether or not it has been registered in the NMS database. During initial deployment, the network

operator may wish to configure the network as Open to facilitate the deployment process, but then

switch todSecureg once the event begins.

5.3.2 Secure Networks

{ SOdzNB ySiGg2N)la FNB ySig2Nla Ay SKAOK 2yfaf aNBIAA
a network is Secure, AiRoaksitsthat are not registered in the NMS database will not be able to

receivea signal and will provide no audio to the audio output port.
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5.4 MASTEMODEOPERATION

An AiRocks networtypicallyhas only one Master urtit The Master is located near the main audio
source and transmits its signal to all Relay units within its transonisange. The NMS is connected to
the Master via a USB connection from the PC or laptop on which the NMS resides.

5.4.1 Master MapScreen

After registering units using the Welcome screen (shown above), the netweratr selects the

Gal ad ENJdd oLJ lofi
shown below, which is a map

e

the NS scréed.[The NMS then switches to the Madagy window
of the network nodes.

AiRocks Network Manager V3

[ Master TXRX

Chan SelectMode
 Auto % Manual

TxCh1 TxCh2
A [
()  TXDiversity ON

UCC Chan x
v

GUID: C871-8B46-1100-2100

(Mode 2)

Master
Audio Gain

—40db
— 30db
—20ab

—10db

~0db

Audio Mute

‘Open Monitor
Window

Monitoring
Node 1

Gompressor Oniof

Start Page Master Map I Master Summarvl Relay Mode | Spectrum Monitor | System Setup

Er_\;ak.er'Tup

RSSI Monitor

10
a2

Missed Polls

Stage Left
(Mode 1)

1
1001

Packet Error Rate

l:‘!aste'r
(Node 0)

Poll List
M

LegFile—
el
Open Auta Layout Rzers = Radio Temp
HNetwark ON . Recording oFF 82 4
L _______ I | -
@ Playback & ——

A 2 4 A x

Figurel6 - Master Mode screen

Any Relay unit that has been powered ON will attempt to connect to the Mastee Successfully

Tdzy OlA2yaod Ly

iKS wStl &

dzy A i

K| ®e used B mnghfoRand dorfrdls v S G 6 2 N.
GKS SEI YLX S

AaONBSY 020Ss andS wStl &

is receiving its signal from the Mastunit. The outbound link fnm the Master is using chann&d and
channell (large arrow from Master to Relay), and timboundUplink Control Channel (UQ®XK is using
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The network operator can now get additional detailamy Relay by opening a Relay Monitor Window.

This is done by highlighting the
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section or details.

5.4.1.1 Network Map

The center of the Mastdvlap screen shows a
network map of all active nodes. The Master
node will always appear at the bottom of the
screen unless the user drags the node to a
different location.If Auto Layout is ON, the
nodes wil automatically be realigned. If Auto
Layout is OFF, the user can move the nodes to
any location or configuration he chooses. This
may be helpful for keeping track of physical node
locations in the venueror larger networks the
user can (using the mouséheel) scroll ouso
that the nodes appear smaller and more nodes
fit within the network map. Clicking on a Relay

Y2RS gAff aaStSOG¢ GKS y2RS® hyOS | y2RS KI &
0SSy aStSOGSR (GKS dzaSNJ OFy GKSy OfA0l GKS ahLlsSy
a2yAG2NI 2AyR26¢ i GKS o620G2Y 2F (KS aONBSy {2
brAy3a dzLJ + RSGFAf SR awStl e az2yAi2NI2AyR2g¢ 27

the selected nodeThe Master node is always
assigned Node 0.

5.4.1.2 RSSI Plot

The RSSI (Receive Signal Strength Indicator) Odbm RS SI Monitor
plot appears at the top right section of the

Master screen. This plot shows the receive -20dbm

signd level of the selected node. The signal

from Antenna 1 is shown in red, while the -40dbm
signal from Antenna 2 is shown in yelloihe
ARX900automatically selects the strongest
signal.

-50dbm

-g0dbm

-100dbm
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