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IMPORTANT SAFEINSTRUCTIONS
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The lightning bolt triangle is used to alert the user
to the risk of electrishock.

The exclamation point triangle is used to alert the user to important
operating or maintenance instructions

Readthese instructions.

Keep these instructions.

Heed all warnings.

Follow all instructions.

Do not use this apparatus near water.

Clean only with dry cloth.

Do not block any ventilation openings. Install in accordance with the manufacturer's instructions.

Donot install near any heat sources such as radiators, heat registers, stoves or other apparatus (including amplifiers) that
produce heat.

Do not defeat the safety purpose of the polarized or grounding type plug. A polarized plug has two blades with one wider
than the other. A grounding type plug had two blades and a third grounding prong. The wide blade or the third prong are
provided for yaur safety. If the provided plug does not fit into your outlet, consult an electrician for replacement of the
obsolete outlet.

Protect the power cord from being walked on or pinched particularly at plugs, convenience receptacles and the point where
they ext from the apparatus.

Only use attachments / accessories specified by the manufacturer.

Use only with the cart, tripod, bracket or table specified by the manufacturer, or sold with the apparatus. When a cart is
used, use caution when moving the cart / apgi@is combination to avoid injury from tipver.

Unplug this apparatus during lightning storms or when unused for long periods of time.

Refer all servicing to qualified service personnel. Service is required whepplaeatus has beedamaged in any waguch
as powersupply cord or plug damaged, liquid has been spilled or objects have fallen into the apparatus, this apparatus has
been exposed to rain or moisture, does not operate normally, or has been dropped.

The apparatus shall not be exposed to drigpar splashing and no objects filled with liquids, such as vases, shall be placed
on the apparatus.

Permanent disconnection from the mains supply is to be achieved by removing the supplied cord connector from the back of
the unit. This connector must renrareadily operable.

AWARNING

Do not remove any covers, loosen any fixings or allow items to enter any aperture.

AWARNING

This product must be earthetlse only a flexible cable or cord with a green and yellow core whict be
connected to the protective earthing terminal of a suitable mains plug or the earthing terminal of the
installation

AWARNING

The rear of thgoroductmayget hot. Avoiddirect skin contact during operation and for at least 5 minutes
after power has been isolated.

AWARNING

¢KAada LINRPRdzOG Aa RSaA3AYSR F2NJ LISNXYIYySyid Ayadltftlraa
operated unless so inslled. Therack enclosure musillow freeair movement through the product.
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CONSIGNES DE SECURITE IMPORTANTES

Le triangle dd'éclair est utilisépour alerter I'utilisateur
A Arisque d'électrocution

Le triangle du pointl'exclamation est utilisour alerter |'utilisateur sudesimportants
Instructionsd'utilisationou d'entretien

Lisez ces instructions.

Conservez ces instructions.

Respectez tous les avertissements.
Suivez toutes les instructions.

Ne pas utiliser cet appareil pres de I'eau.
Nettoyeruniqguement avec un chiffon sec.

Ne pas bloquer les ouvertures de ventilation. Installer conformément aux instructions du fabricant.

© N o g s~ w NP

Ne pas installer prés de sources de chaleur telles que radiateurs, registres de chaleur, poéles ou autres appareils (y comp
les amplificateurs) qui produisent de la chaleur.

9. Ne supprimez pas le dispositif de sécurité de la fiche polarisée ou mise a la terre. Une fiche polarisée posséde deux lames
dont l'une est plus large que l'autre. Une prise de terre a eu deux lamewedtaisieme broche de terre. La lame large ou la
troisieme broche sont fournies pour votre sécurité. Si la fiche fournie ne rentre pas dans votre prise, consultez uvietlectric
pour remplacer la prise obsoléte.

10. Protéger le cordon d'alimentation satrasé ou pincé, particulierement au niveau des fiches, des prises et le point ou ils
sortent de l'appareil.

11. Utilisez uniquement les accessoires spécifiés par le fabricant.

12. Utilisez uniquement le chariot, le trépied, le support ou la table spécifiés fabiieant, ou vendu avec l'appareil. Quand un
chariot est utilisé, soyez prudent lorsque vous déplacez I'ensemble chariot / appareil afin d'éviter toute blessure en cas de
chute.

13. Débranchez cet appareil pendant les orages ou lorsqu'il n'est pas utiliskapede longues périodes de temps.

14. Adressezvous a un personnel qualifié. Une réparation est requise lorsque I'appareil a été endommagé de quelque fagon que
ce soit le cordon d'alimentation ou la fiche endommagé, du liquide a été renversé ou des ohjetsnsbés dans |'appareil,
cet appareil a été exposé a la pluie ou a I'humidité, ne fonctionne pas normalement, ou s'il est tombé.

15. Le dispositif ne doit pas étre exposé a des gouttes ou des éclaboussures et aucun objet rempli de liquides, tels que des vase
doit étre placé sur I'appareil.

16. Déconnexion permanente de I'alimentation secteur doit étre atteint en supprimant le connecteur du cordon fourni a l'arriére
de l'unité.Ce connecteur doit étre facilement utilisable

AATTENTION

Ne retirez pas lesouvercles, ne desserrez pas les fixationseskaissez aucune piece s'introduire dans les
ouvertures.

AATTENTION

Ce produit doit étre mis a la terre. Utilisez uniguement un cable souple avec un noyau vert ou vert / jaune qui
doit étre relié a la borne de terre de connecteur d'alimentation ou la borne de terre de l'installation.

AATTENTION

Le radiateur arriére de cet appareil devient chaud. Evitez tout contact direct avec la peau pendant le
fonctionnement et au mois 5minutes aprés la mise hors tension de I'appareil.

AATTENTION

Ce produit est congpour uneinstallationpermanente Il doit étre installé dansin boitierrack 19 ".
L'enceinte du rack doit permettre un mouvement de l'air libre a travesadeuit.



COMPLIANCE

FOR CUSTOMERS IN EUROPE

This product complies with both the LVD (electrical safety) 2014/35/EU and EMC (electromagnetic
compatibility) 2014/30/EU directives issued by the commission of the European Union.

Compliance with these directig is demonstrated by conformity with the following European standards:
EN60065 8th Edition Electrical safety
EN55032012 EMC emissions

EN5503582017 EMC immunity

AATTENTION

This equipment is compliant with ClasefACISPR 32. In a residential environment this equipment may cause
radio interference in which case the user may be required to take separate measures.

A

THIS PRODUCT MUST BE EARUMEDNIy a flexible cable or cord with a green and yellow core whish m
be connected to the protective earthing terminal of a suitable mains plug or the earthing terminal of the
installation. The cord must be a maximum of 2m long, have a 440B8A, a 300/500V rating and comply with
EN505252-11 / HO5WF (105C).



FOR CUSTOMERS IN THE USA

This product complies with UL60065 8th edition.

A

THIS PRODUCT MUST BE EARULE&EDNIy a flexible cable or cord with a green or green / yellow core which
must be connected to the protective earthing terminal of a suitable mains plug or the earthing terminal of the
AyaillttldArAz2yd ¢KS O2NR Ydza il Whavé arafihgBsd, $I27SIE20F30G500VE 2
HO5WF and be marked V\.

AATTENTION

FCC SUPPLIER'S DECLARATION OF CONFORMITY (SDoC) : We, Linea Research Ltd. of 1 Marquis Busines:
Centre, Royston Road, Baldock, Hertfordshire, SG7 6XL, England, represented in the United States by Allied
Professional Technologies, Ll@vw.alliedprotech.com declare under our sole responsibility that the M

Series and Series families of products comply with Part 15 of the FCC Rutahucts covered by this

declaration have model numbers thfe form xxMxx or xxCxx where 'x' may be any number between 1 and 9.

FCC NOTE : An example of this equipment has been tastgédound to comply with the limits for a Class A
digital device, pursuant to part 15 subpart B of the FCC Rules. These llenitssigned to provide reasonable
protection against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance withhe instruction manual, may cause harmful interference to radio communications. Operation
of this equipment in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

FCC CAUTION: Any changes or modifications not expressly approved by the party responsible for compliance
O2dzf R @2AR (GKS dzZaASNDAa FdziK2NAGe G2 2LISNIGS dKAa S|

FOR CUSTOMERS IN CANADA

This product complies with CA /CSA C22.2 No.60365
Ce produit est conforme aveéeA /CSA C22.2 No.60665

DECLARATION OF CONFORMITY WITH CANADO®S ICES
This Class A digital apparatus complies with CanadiarfO@2ES
Cet appareil numériqude laclasseA est conformea lanorme NMB-003 du Canada.

A

THIS PRODUCT MUST BE EARUMEDNIy a flexible cable or cord with a green or green / yellow core which
must be connected to the protective earthing terminal of a suitable mains plug or the earthing terminal of the
installation. The cord mustbe amaxiviu 2 ¥ ¢ Q f 2 y 3°E hadveSa rating B2 $IE, SM orB00/500V
HO5WF and be marked V\W.

A

CE PRODUIT DOIT ETRE MIS A LA TERRE. Utilisez uniqguement un cable souple avec un noyau vert ou vert /
jaune qui doit étre relié a la borne de terre de conteer d'alimentation ou la borne de terre de l'installation.

Le cordon doit &tre un maximum de 6' (2m) de long, 12 AWG (4°0B8A), 10 étre classé SJ, SJT, SJE ou
300/500V HO5WF etétre marquéeVW-1


http://www.alliedprotech.com/

Thanks and Unpacking

Thank you for choosing a Linea Resedd@i8 SeriesAdvanced System Amplifiar your application. Please
spare a little time to study the contents of this manual, so that you obtain the best possible performance from
this unit.

All Linea Research products are carefully engineered for vetalks performace and reliability.

If you would like further information about this or any other Linea Research product, please contact us. We
look forward to helping you in the near future.

Unpacking the Linea Researd4/48 SeriesAmplifier

After unpackinghe unit please check carefully for damage. If damage is found, please notify the carrier
concerned at once. You, the consignee, must instigate any claim. Please retain all packaging in case of future
re-shipment.



INSTALLATIOINNSTRUCTIONS

Mechanical Istallation
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Where the amplifier is used in a fixed installati@s long as the bottom unit is supported and there are no
gaps between unitst isacceptabé(i 2 dza S 2yt & { K Smodnhdg gointsah#n yitdhgit imacpé NI O
standard rack enclosure. If the amplifier is mounted in a mobile racknifpigrtant that the rearis supported
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with a rearrack mounting ki{part number ZA1182Damage causedylinsufficient support is not covered by
the manufacturer'svarranty.

To prevent damage to the front panel it is recommended that plastic cups or washers are fitted underneath
the rack mounting bolt heads.

It is possible to mount multiple 448 Series amplifiers without ventilation gaps between them but it is
essential that an unobstructed flow of clean air is available from the front of the unit to the rear.

A IMPORTANT
General

The amplifier should never be exposed to rain or moisture dwjeyation or storage. If the unit does come
into contact with moisture, remove the AC power cord immediately and leave it in a dry and warm location.

Note that when any equipment is takdrom a cold location into a warimumid one, condensation may occur
inside the device. Always allow time for the equipment to attain the same temperature as its surrounding
environment before connecting the AC power cord.

It is the responsibility of the user to ensure that dirt, liquids and vagaum theatrical smoke antbg
machines is not ingested by the amplifiBamage so caused is not covered byYhe y dzF | Gnuéardahtys NI &

Cooling

It is important that neither the air intakes on the front of the unit or the exhaust vents at the rear are
obstructed Steps mustalsobetaken to ensure that hot air does not continually circulate through the
amplifiers from the back of the rack to the front.

The air intake filter must be cleaned regularly with warm water atittle detergentto ensure unrestricted
airflow. The filtercan be removed without the use of taddy gentlypulling it out of its aperture. When
refitting ensure that it is thoroughly dry and that there are no areas of the grille not covered by the filter
element. Operating the amplifier without the air intakédi will invalidate theY | y dzF | Quéardahtys N &

AC Power Connection

The amplifier utilises a 32A Neutrik PowerCbiype locking AC power connector. Use only an AC power cord
correctly terminated with a genuine NeutflkPowerCof". It is the responsility of the user to ensure that
all wiring is performed by a qualified person in accordance with all local regulations.

The amplifiers are designed to operate on 115V 60Hz or 230V 50 Hz nominal AC power, automatically
configuring themselves at switch on. tddhat although the amplifiers will operate when the mains supply is
within the range specified in this document, various specifications will only be met when the unit is operated
at the stated nominal voltages.

11



The User Guide

This user manual gives aogressively more detailed description of the functions of the Linea Reséait8
SeriesAdvanced System Amplified single page quick reference guide is provided for those users who are
experienced with this type of equipment and just need to know hBw tYRNRA S Q G KS FNRY
explanation of the front and rear panel controls and indicators is contained in the next section.

The final section describes each individual function or feature with annotated images explaining its use.
Where appropiate, thegraphical displajs shown to further elaborate on the units operation.

To complete the manual a reference section is included, describing the technical performanceumiptifer
complete with graphs of filter responses

12
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Introduction and Ky Features

Introduction

The Linea Researdid/48 SeriesAdvancedSystemAmplifierrepresens current state-of-the-art technologyin
several areasThis product is the result of several years of research, from which many advances in switched
mode power technologieandever finer detail in signal processing have stemmedtiniy advantage of the
latest advances in at@gue to digital conversiotechndogies the unit achieveperformance levelamong

the very best that engineering permits

Below is a list of key features, followed by some information on the major addaaaturesof the product

Key Features

- FourEightchannels of sonically pure Class D amplification

- Very high powedensity- packs four channels and 20ka¥ eight channels and 10kWto just 2U of
rack space

- Packed with robust protection and monitoring systems to keep the show going

- External Breaker Prettion (EBP) limits the current draw to prevent breakers opening

- Linea Research minimal signal path design

- Class leading sonic performance achieved by the use of state of tAengtifier technologiesind
highly advanced DSP algorithosingLineaMicro Detail (LMD)

- 96kHz sampling frequency provides & nominally flat response beyod@®kHz.

- Rotaryencodes, illuminated buttonandgraphical display provide a rapid, intuitive amserfriendly
control interface

- High speed Ethernet communications suppegtDHCP, statitP and autdPanddirect connection to
a computer without the need for a router or a switch

- Powerful Drive Module concept, abstramti from device centric to speakbased control

- Innovative Component Presets to allow individual outputbeaused for selected drivers of a
loudspeaker system

- Twelve layers dParameter Overlays for troublieee Grouping

- Unique VX limiter providing dynameontrol for passive-&ay enclosures

- Unique LIR linear phase crossover shapeing FIRike performarce with minimal latency and
without requiring a design

- Linear phase HF systda@Qprofilingwhichprovides perfect integration between enclosures

- Innovative excursion control limiter with sliding High Pass Fliteits only the damaging low
frequencies

- Transducer thermal modelling provides regulation limiters, addressing long term overload

- Overshoot limiter governs amplitude of traient signalsretaining average power whilst constraining
peakenergy

- (Optiona) Dante audio networking witautomaticfall overto Analogue or AES3

- AESinputs

13



Drive Modules

The44/48 Seriegprocessor has a new way of ordering and grouping chammeisler to give a more speaker

based approach to controlling, designing aedalling speaker configurationhese are called Drive Modules.

A Drive Module is the Processing provided by one Input DSP Block, and a number of Output DSP Blocks, which
are associated with onranotherby means of routing. For example, if Input DSPBBts routed to Outputs 3

and 4,thenthisisa2l @ S5NAGS a2RdzA S gAGK LyLdzi 5{t .t201 . 1
Blocks 3 and 4 providing the drivexlated control. Overall, this forms throcessingypically for one

loudspeaker sirsystem. The&system Engineddrive Module control panel for this stdystem may then be

used for control and monitoringf the associated speaker

Drive Modules may be included in Module Groups, which use the Parameter Overlay featur®avibeto
acheve troublefree Grouping in thé&ystem Engineepplication.

The Presets in thBeviceare DriveModule centric, and are used to configure individual Drive Modules rather
than the whole device.

Importantly, Drive Modules move the focus away from the psing device, and onto the loudspeaker
systems.

A Drive Module Preset may be broken apart into Components, allowing any output to be used for any
component within a Drive Module Preset (i.e. any driver in a loudspeaker subsystem).

SeeOverviav of Modules

Overlays

When theDeviceis used in Mdulesviewin System Enginegethisallows the modules to be groupedtn
OverlayGroups These groupallow various Input (master) parameters to be adjustedlimodulesin that

group, whist maintaining independent parameter valaesosseach group. This is achieved in the device by
combining the parameters for all the layers for a gigention(Gain Delay, EQ ejcWhenan Overlay

parameter is active fte Overlay indiator will become illuminated. Thombined Gain or Delay etc

associated with a given sectiorsisown on themodulepanelin System Engineewithin square bracket§]

under the Delay and Gain for each input chanfe combined EQ curve is shown inoéise colour.The

Input Mute button inSystem Engineaill flash if an overlay mute is active. On the device, the presence of an
I OGADGS 20SNIl @& Aa 3ISYSNrtte AYyRAOFGSR o0& anjimgmt NE o
overlay muteisindicated on themute/clip indicator for that channel flashg. Note that overlay parameters
cannot be adjusted on thBeviceitself; these can only be controlled by tBestem Engineapplication.
However, overlay parameters may be removed on theiaky seeQverlay FlusiNote that overlays are not
stored in presets or snapshots or carried in settings files.

LIR Linear Phase Crossover Filtering

TheDevicet £ a2 Ay Of dzZRSa | ySg G &LIBLITA ©NR S & RBBifedang, d [0 1S W
whichresults ina Linear Phase crossover that has a constant delay regardless of frequency (unlike other types
of crossover which delay different frequencies to a different extent, thus smearing the ammgl The LIR

crossover can thus be described as having a flat Group Delay response, and thus entirely free of Group Delay
Distortion.

The shape of the LIR crossover filtequste similar to a 4' order or 24dB/OctLinkwitzRiley filter, and
maintains zeo phase difference between the adjacent bands across the crossover region to keep the polar
response rock steady.
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FIR Linear Phase Equalisation

The Input HigkShelf Equalisers use Finite Impulse Response (FIR) filtering to produce Linear Phase
equalisation that is all frequencies are delayed by the same amount, perfectly preserving the transient
response. This can also be important in applications where different amounts of EQ are applied to different
parts of a speaker cluster, such as to add 'Throw' &§3tso that parts of cluster which are throwing further
can have HF absorption correction added. If this EQ is not linear phase, then the zones where the speakers
combine may suffer frequency response anomalies.

FIROutput Processing (available on some ohals)

Each output has Binite Impulse Response (FIR) filidrich may be programmed using 4 garty application
for further Equalisatiorand phasecorrection Such FIRsiaybe designed fotinearPhase response, either for
equalisation or from linegphase crossovers.
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Audio Connections

Input Connections

For each input channel there is a female XLR connémt@nalogue inputsThere is also one female XLR for

one stream (two channels) of AES3 digital audio. Note that only two channels of AES3wliio are

available. The Dante option permits more channels of Digital Audio inputs.

¢KS 1T he b 2N WAY LIKI&ASQ 02yySOiAzy akKz2dZ R 6S YIR
The COLD2 NJ W2 dzi 2F LIKIFIasSQ O02yySOlAz2y aKz2dzZ R 6S YIRS
Pin 1 of the XLR connectors is internally connected to the chassishitdof the input cable should always

be connected?in 1 of the XLB® ensure that EMC performance andjrdations are met.

é
<
{

Input XLR balanced connection

Pin 2 HOT + O
Pin3COLD- &

Pin 1 Shield O

N~

Using unbalanced connectian

Please note that the use of unbalanced connections is not recommended, howbearasnnecting the

amplifier toan unbalanced audio source, the signal conductor shoulcbbeectedii 2 - [ w LAY H P ¢ K¢
conductoror cable screeshould beconnectedto XLR pirl with a short connection made between pin 1 and

pin 3

Input XLR unbalanced connection

HOT + O

Shield O

N~
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Amplifier Output Connections

A Note : The 44M and 48M series amplifier can produce high voltages at their outputs. Always use
genuine Neutrik Speakd¥ connectos. Unbridged outputs must use Class 2 or class 3 wiring. Bridged
channel pairs must use Class 3 wiri@gstom wiring must only be performed by qualified personnel.

The44M amplifier is fitted with one Speakdficonnector per amplifier channelThe appropriate conductor
terminations are shown below and on the rear panel of the unit.

Amplifier output connections i 44M

O Speaker -

O Speaker +

Additionally,the channel 2 output is duplicated dahe Speakoh" connector for amplifier channel fbr Bi
Amp wiring.Similarly the channel 4 output is duplicated dhe Speakof” connector for amplifier channel.3
This can be useful for making a connection to two loudspeakers with-aoeedcable (i.e. BAmp).

On the 48M modelall outputs are BAmp;each SpeakdHf connector carries two amplifier outputs
Channels 1&2, Channels 3&4, Channels 5&6 and Channels 7&8.

Amplifier output connections i 48M and Bi Amp

O Speakerl -

O Speakerl +

O Speaker?2 -
O Speaker2 +

In addition the channel 1 or channel®nnector(all the SpeakofY connectors on the 48M modetin also
be used if the paiof amplifier channels is being operated in bridged mode.

Amplifier output connections i Bridge

O Speaker +

O Speaker -
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More than one speaker can be connected to each channel provided the total impedance per channel is not
less thar2 ohms In bridged mode the minimum total impedanceositd not be less tha ohms

Load Matching

Each output of the device can be optimised to drive either a low impedancgdogd?, 4 or 8 Ohmspr a

Constant Voltage (&) using the Load parameter in the Output menu. There are severaséltings (2%,

70V and 100V Line) which determine the maximum RMS voltage that the amplifier will produce. Select the
one which is appropriate for the installatioA.number of low impedance settings (depending on the mpdel

are also available. Although it is not arél that this setting matches the impedance of the connected load,

this will maximise the power that is available for the loady W! dzi2 Q aSdGdAy3 A& I f &2
the maximum voltage/current available to maximise the output power foivargmeasured load impedance.
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Panel Layouts
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(The 44M is illustrated. The 48M is similar, but with more output indicators and mute buttons)
Input Signal IndicatorsA set of five indicators show { A3 2600dBéE 6 o1& | QIR0 Yadzi SO0 ¢ F2 NJ
2T (KS SGAtBO®YDAdI & K& aAIylf LINSaASy(ld L y&dBu: ThelNmmute LIS NI
Indicators warn the user of input overload and operate at 1dB before clip. This indicator also shows anpuited i
Power Switch Applies mains power to the device. If the device has entered Sleep mode, it may be woken up again
either from theSystem Engineeaxpplication, or by switching this switch off, then on again.
Menu Buttons There arethree buttons to determine which section of the device to view or edit. T EPUF
button displays pages of parameters associated with a particular output channellNB&/® button displays pages
of parameters associated with a particular input soakeinput DSP channel. PressinlRU® or OUTPU®
buttons repeatedly will scroll through the inputs/outputs of thevice After the last channel, navigation returns to
the Home screen. The JILIT¥ button displays pages of miscellaneous parametersagsbciated with any
particular channel. Whilst in Edit mode, one of these three buttons will be illuminated. They are mutually exglusive
pressing one of the buttons will deselect any others that are active. Pressing Utils will escape back to the Home
screen.
Page Selection ButtondVhen one of the buttons WPU®, <OUTPU¥ or UTILIT¥ is illuminated, the upp< > and
down <q > arrows will also illuminate, informing the user that these buttons may be used to scroll through the
various pages of parameters thaay be viewed and edited. Th&ENTER button is used to confirm an operation
such as storing or recalling a preset or snapshot. It will iluminate when the user is being invited to press it. shwill fla
when warning the user that pressing this buttoilha&ctivate an important function.
Graphical DisplayThiswill show the Home screea useful overview of channel allocatidbn most pages the
currently selected channel and parameter information is displayed on the upper part of the screen and timefeara
value on the lower part of the screefhe screen contrast can be changed by pressing tHdldT¥ button to
YE@AILIGS G2 a{ONBSyYy¢ |yR dzaAy3d GKS SyO2RSNm G2 OKIy3S
Status Indicators¢ K ®VERLA AYRAOF 12NJ 4K2¢ga ¢6KSy GKSNB | NB LI NI YSi
user cannot access through the front panel of the device Geerlay Flush @ KHETAUD® Ay RA OF (i2NJ aK2
networked digitalaR A 2 Ol NR Aa AyadlffSR FONRNENRMIGBARO O{ HMIKKE &  BH NG
the unit is offline and not connected to a computer or netwdflashingthe unit is searching for an IP address; if the
unit does not find an IP address thait will assign itself an IP address automatically and the indicator will stop
flashing.On- the unit is online and connected with software. IP settings can be viewed or changed within the
<UTILITY®Jr 3 SaBESBIKS A RA OF G2 NJ A fnoahé biythie indhith is dsiigSay! ABSE durce.NJ
Parameter EncodersTwo velocity sensitive parameter encoders are used to adjust parameters shown on the display.
Up to three parameters at a time are displayed on the screen. The parameter name is shown abpaeatheter
value in each of the three screen sections. Use SELECT to highlight the parameter, then ADJUST to change it.
Bridge Indicator This will illuminate when the channel pair is in Bridge mode. The controls for the left channel of the
pair will detemine the settings. SeBridge Mode
Mute Buttons- DSP output mute status is indicated and controlled by an illuminated button for each channel. These
flash when the entire unit is muted from the AUX port or fr@ystem EgineerMute-All, or if this channel has been
muted by the protection systems.
Amplifier Indicator This indicates when the amplifier protection systems are reducing the gain to keep the
parameters of the amplifier within specification, whenthat the chainel is clipping.
Driver Indicator This indicates a signal 6dB higher than the limiter threshold, or when the threshold of the excursion
limiter has been exceeded, or whehe thermal limiter is activePlease note that because of the long release time of
the thermal limiter, this indicator may remain illuminated for several seconds after signal on that channel is reduced.
Limiter Indicators The output indicators shows the status of the limiter and output leVék level indicated is that
before thelimiter, referenced to the limiter thresholdThe SI1G> indicator showsvhen a signal is presenndhe
output. The second indicator6dB> shows that the signal has reached 6dB below the limiter threshold. The third
<LIMIT> indicator indicates that the tieshold of that output channel has been reached.

S
S
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Relay output This isolated relay output may be used to indicate abnormal conditions to external monitoring
apparatus See the-ault Relagection

MODE
O .-

100-230V
" 50-60Hz 20)

©)

Mains Powerlnlet- Connection to the mains supply must only be made \aigfenuine Neutrik’ Powercor 32A
connector Theamplifier is designed to operate frommnominal mains voltageetween100V and 230V, 50/60Hz
without re-configuration.NOTE: Thamplifiermust be connectedto a suitablemainsearth; failure to do savill affect
safety,performance and will invalidatdhe manufacturer'svarranty.

(T

Auxiliary Port The auxiliary pormay be configured for a variety of purpos&ge theAux Portsection

SECONDARY

Ethernet Communications PortUsed for remote control and mormiting viaan external devicetypically a Personal
Computer, running an application suchlasea's System Engineer by using thaimple Tipi protocol

PRIMARY

Networked Audio PortsVersions of the amplifier are available that support networked audio, if this option is not
includeda blanking plate will be fitted. There are several opti@h& NJ y S g2 NJ] SR | dfomz2 Ay O
Audinatet Please consult your venddor more detailsNOTE: It is not possible to retrofit this option.

AES3 DigitaAudio Input ConnectorThe Input iSully balancedtransformer isolated anterminated. It is vired: pin-1
to ground, pin2 data+& pin-3 data

AES3Audio LinkConnector The Link connector carries a buffered version of the signal on the AES3 input connec
the event that an amplifier is not poweredES3 input and Link are directly connected. Do not ‘ddiain’ more than
8 amplifiers from a single AES3 source.

AnalogueAudio Input ConnectorsAll audio connections are fully balanced and wingid-1 to chassigas required by
the AES48tandard, pin-2 hot & pin3 cold.

AnalogueAudio Link Connectors These are directly connected their corresponding analog input connectors.

0000000000
0000000000

Air Exhaust VentsThesemust not be obstructe@nd there must be a clear path for hot air to exit any rack system.

0/0/0/00/0/60(000000006000
alalalalalalalalilalalalalalalalals a

OOOOOOOO%

3 00000000

-d
o8
TT
ag
+&
ia
248
Iz
)

©)

H3» 1+ Br4 &1-
H4»2+(Br-) &2-

Cl

/

o]

CH2»1+81-

LoudspeakelConnectorg44M) The numbered connectors carry their corresponding channels on the 1+and 1
terminals. Connector 1 also carries the output for channel 2 on terminals 2+-a8thdlarly, connector 3 also carries
the output for channel 4 on terminals 2+ and Bor Bridgd mode, use terminals 1+ and 2+ of either CH1 or CH3. g
usegenuine Neutrik” Speakofi” connectors.

SINGLE QUTPUT - CLASS 2 WIRING
BRIDGED QUTPUT - CLASS 3 WIRING

OUTPUTS

f
[

CH1»1+Br+ &1-
CH2r2+(Br-) &2-

@)

CH5»1+(Br4 &1-
CHé»2+(Br-) &2-

LoudspeakelConnectorg48M)- Odd channel numbers are connected to the 1+ angktminals, even channel
numbers are connected to the 2+ andt@rminals. For Bridged mode, use terminals 1+ and 2+. Onlgersgine
Neutrik™ SpeakoR™ connectors.

CH3»1+(Bri &1-

CH4r2+(Br &2-
BRIDGED OUTPUT - CLASS 3 WIRING

OUTPUTS
SINGLE QUTPUT - CLASS 2 WIRING

CH7» 1+ (Bry &1-

CH8»2+(Br-) &2-

[
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Operation

Starting up the uiit

When powerswitchis switched ornthe unit will go through its startip cycle checking all the subystems as it
does so. Along the way, the screen will inform you of its progress. Once this is compldigpiag will then
show theHomescreenindicatingdrive module configurations

Overview of Modules, Presets Components and Snapshots

ADrive Modulerepresentsa loudspeaker subsyste(®.g. Sub and Compositend comprises one input
channel and a number of output channels, associated withamaher byrouting. The size of the Drive
module is determined by the number of outputs inTihe device may contain up to four Modules.

Output 1

DSP Input A

Output 2

AModule Presets a collection of settings (parameters) for a Drive Modhila particular sizeThe Preset

contains a set of parameters for one input and a set of parameters for each of the outputs in the module
When a Module Preset is recalled, it will automatically change the routing between Input DSPs and Outputs,
consuming a number of outputs aading to the size of the Drive Module. Recalling a Module Preset thus
alwayscreates a Drive Module wittonsecutive outputs.

Output
component
Input parameters
component ]
parameters Output
component
parameters

A Components a collection of settings (parameters) for giirgout or output) channel. Any one of the output
components in a Module Preset may be recalled to any individual output.

[———Component
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These concepts are depicted in tBgstem Engineapplication as in the following example of avay
Module:

input output
DSP input name module preset recall ouT  Source name component recall

AL Left 49 DF1815 1 D5FA Sub 43,1DF1815.5ub

store arrange 2 DSPA ':':'rl‘lF":'Sit 49,2 DF 18 15.H|QI-IMIIj

A Snapshotis a devicewide representation of most of the settings in the device. This is represented as four
Input Componentumbers four (44M, 44C) or eight (48M, 880utput Component numberglus a number
of machinecentric settings such asuting andinput/Output Analogue/Digital selectioatc.

Input A component number | Output 1 component number
Braviae Input B component number | Output 2 component number
Settings | |nput C component number | Output 3 component number
Input D component number | Output 4 component number
Navigation

Parameter navigation and adjustment dmet44/48 Series is very straightforward. There is no concept of
RNAfEAY3I R26y RSSLISNI Ayidi2 KARRSY YSydaAT SHSNE LI NI
parameterpageswhich can be thought of as placed on-dighensional grid. Horizontally as® the width of

the grid are the various channels, and vertically up and down the grid are the parapagtesfor each

section of processing.

Toview a parameterrepeatedlypress the desiredIIPUP or OUTPUZF channelbutton until the desired
channel $ reachedThen repeatedly preghe up<p >and down ¢ >buttonsto scroll through the
processingparameters for theselectedinput/output.

Two encoders allow you to select and adjust a parameter. Often, several parameters will be shown in various
zones orthe display. To select a parameter for adjustment, turn the riglost encoder such that the

parameter you wish to adjust is highlighted. Then turn the leftmost encoder to adjust the value of that
parameter.Turning thisencoder clockwise will increaseetlvalue ofa parameter, or anticlockwise will

decrease it. The encoders are velogsnsitive so turning an encoder rapidly will cause the action to

Wl 00St S MIvaluSdhanges raoreiiaidly.

Turn the SELECT encoder to highlight the zone ydutwiadjust. Turn the ADJUST encoder to change its valy
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TheHome Page

The Home Page presents an overview of the configuration of the device. It indicates traefiserDevice

Name at the top, and shows the foDrive Modulesin each Drive Module the top line shows the Input DSP
OKIyySt oWl Qs Ww.Q Si00x YR GKS yIYS (KS dzaSNJ KI
input number, and a list of the outputs whi@re routed from the Drive Module.

Device Name DSP Input Input Name

UNIT 001

ASubs | B Left
1250 3952

Physical Input  Outputs assigned

Drive Modules

The44/48 Seriesuses Drive Moduketo represent loudspeaker stdystemsDrive modulesesult ina less

processofcentric and more speakearrientated system design. A drive moduleléfined aghe processing

provided by one Input DSP, and a number of outputs, which are associated witinotteer by means of

routing. For example, if Input DSP B is routed to outpwtad4, then this is a-&ay Drive Module; input DSP
F2NX¥YAY3I GKS WYIFadiSNDR O2y i NPRft Srelatsf RontBodFlielldgrit DFP{ t o

parameters then control the Drive Module (and thus the speakersyigbem). Tie Drive Module cortrol

panelin the System Engineeapplicationis then used for control and monitorirgg this subsystem.

Drive ModulePresets

Presets daot change the settings deviegide. Rather, recalling a Module Preset creates a Drive Mdadule
WO2yadzYAyaQ | ydzYoSNI 2F O2yaSOdziA@S 2dzilizia | yR
recalled on and those output3he parameters in that Drive Modubge then set according to the parameters
in the components in the Module Preset.

Note however, that modules with nogonsecutive outputs can be created by manually manipulating the
routing, andthen recallingComponent Presete the individual outputs The resulhg systentan then be
stored in aSnapshatSuch a Module cannot be saved in a Module Preset.

Note: When a Module Preset Recall consumes outputs to construct a module, it treats a pair of Bridged
outputs as a single channel, so recalling avay Module Preset wilconsume 3 output channels if a Bridged
pair is encountered. SeBridge Mode

Note: DSP inputs are not the same as physical inputs. 4448 Serieshas four audio inputs and four DSP
inputs. This is a matrix mixing system wheaay physical inpus, bethey analogue, AES8r networked
audio feeds, can drive any number of DSP inputs.

Component Presets

A Component Preset represesithe processing for just one output. Any part of a Module Preset may be
recalled to any one outpufA Drive Module comprised of parameters which have been recalled to its outputs
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using Component Preset Recalls can then be saved matiher Module Preseprovided the outputs remain
consecutive(i.e. you have not chayed the routing manually)f the routing has been changed manually, then
the whole arrangement may be saved int&aapshatAlso se&napshoteind Recalling Gmponents

FactoryModule Presets
The device may contain a libraryfedictory Presetdesigned to suit a range of enclosures.

Factory Presetsiaycontain some parameters that are fixed and hidden from vigwe remainder of the

parameters are available for user manipulation. The number and type of hidden parameters is dependent on
the Factory Preset, typically crossover frequencies, output delay and some EQs are hidden; those settings that
are a function othe loudspeaker cabinet design and should not require adjustment for different applications.
Factory Presets N6 f 201 SR o6l a4 AYRAOFGSR o6& || WO2EQ dé&VYo2f
written. The user can, however, store an edited versiba &actory Preset in any free preset location.

In addition to theFactory Preset§ KS RS @A OS Y Skéletdh Prgseis FodkNIUAKKS NG AW £ K S LJ
presets. They can be used to develop settings for any loudspeaker combination and are rat¢hbeshime

way as theFactory Presetdescribed above. These Presets are also usually locked but the user can name and
store their own edited versions in any free preset location.

StoringModule Presets

Once arive modulehas been created can be storedy pressing the IKIPUP button until the edited

channel is reached, then pressing the dowen> button until store pageis reached UsingbADJUSTencoder

will change the preset numbeWhen the destination preset is reached, pregsthe €NTERbutton will

enable the name associated with that preset to be changed. Once the name changing is active, the character
to be changed will be highlighted atidK S & ! énatidlef willédit the character. Using KS & { 9[ 9/ ¢ ¢
encoder will movehrough the chaacter positions Once the new preset name has besssembledthe

operation can be confirmed by pressing tHENTER button, thenay S&a al 3S gAff 6S RA&LX |
confirmorg (2 SpkedsingckENTER will store the preset.

@ : @ : STOR Preset Name
40 2 X18 BASS

Note: Storing aDrive Module presetfor a modulewhichis not configured with consecutive outputs is not
permitted.

Note: When storing a Drive Modulpreset on the device, Component Names cannot be edited. To change
Component names, the Module Prespeiust be saved in th&ystem Engineesipplication.

RecallingModule Presets

To recall @rive Modulepreset, pressthe INPUP button, thenuse the down<g > button navigate to the
RECL Preset paddsinghe & ! 5 Wiercaidér will scroll through the presesvailable. When the desired
preset is reached, pressinENTER will display the messag&nter to confirmoq ( 2  Spkessing
<ENTERwWiIll recallthe preset.Note that presets do not contain and do not disturb parameter Overlags.
Overlays
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2X18 BASS

Preset | Name

RecallingComponents

To recall a Componetreset(to a single output)pressthe <OUTPUTP® button, thenusethe down < >

button navigate to the RECL Presetpage! a Ay 3 (AS 4S9y @2 RRONBShpbneritpkeb®s dza K (i K
available(as indicated by the ModulePreset.Component number and ModulePreset.Component. n&ine)

the desiredcomponentis reached, pressing=NTER willflash the Enter button. PressirgENTERagainwill

then recall thecomponentpreset.Note that component presets do not contain and do not disturb parameter
OverlaysSeeQverlays

RECL| Gomp ' Name
~ SP28Mid ~ 8Mid

40.2

Also se&napshots
Input

AES3 Inputs

In addition to the usual analogue inputs, tBevicecan alsaaccept AES3 digital inputs. Wha®DSRnput
channel is assigned tm AES8hanneE (i K S indidat®r vidilluminate.

TKSNE A& y2 Wail yiRslbétdeen Afiatodehnd KES3oN&péndiny drdie lezls delivered
by the audio sourcdt may be necessary to adjust the digital input gaims to normalise themlt is possible
to adjust the gain of the AE®%ut using the Inpullrim AES33ain parameterFor example,d achieve 0dBFS
= +18dBu, set thAES3rim to -2dB. To achieve 0dBFS = +24dBu, set the trim to +4dB.

This device will automaticallgck onto anysampe rate within the range28kHz and. 08kHz.

Networked Audio (Dante)nputs

When the Digital Audio Networdption is fitted, it is possible to select any channel(s) as being sourced from

this network. To do this, connetiie audio network connection to theonnection orthe rear of theDevice

and set the relevant InpufypemenuTypeLJ: NI YS G SNJ (éxanpk.) yiS¢é o0F2NJ

When theDigtal Audio Network inputs installed androute G KS &b S ! deRtheecoderg RA O i
will illuminate. Thisindicatorwill come on even if there are nmablesplugged into the networkedudioport

on theDevice

As for the AES3 inputd, is possible to set the relative gain between an Analogue input andigmals

sourced from theDigital Audio Network using the InptitimDante gain parameter.

The amplifiewill automatically select the correct sample rate from the incoming stream.

For other details on the operation of the DalitAudio Networkplease refer to the relevant I y dzF I O G dzNB N.
documentation.
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Automatic Input Selection (Fallover)

It is possible t@wonfigure the input selection to be automated. The Input TYPE screen has a Fallover
parameter, which defaults to Manual, allowing you to select what Type of input you wish to use. When
Fallover AES3>Analagyis selected (on an input channel which supp@ES3)then the AES3 source will be
automatically selected if it has a valid audio stream on it. If the AES3 stream should fail, then Analogue is
automatically selected instead.

When Fallover Dante>Analogue is selected (when the Dante option is fitted)thlke Dante source will be
automatically selected if it has a valid audio stream on it. If the Dante stream should fail, then Analogue is
automatically selected instead.

Similarly, it is possible to seldeallover Dante>AE®8 achannel that supports A& and the Dante optiois

fitted.

¢KS Wl dzi2aQ aSGGAy3 | fsburcé thatid dctive t& be AoatidallylsiNEtedNsh thed A y L
user could just plug a source into any inpid it will be automatically selected. The priorities ddante first,
AES3 second, Analogue third.

Note thatanyautomatic selection will take precedence over manual selection, so if you try to manually select
Dante when there is no valid Dante stream, then it will revethifallover input source

Gainand Polarity

The gain page of the input channel selected allows users to increase or decrease the amount of signal going
into the selected inputUsingli K S & {eddoderto highlight the Gain valuallowsthe valueto be changed

o0& (KS da! 5W02dB steps/fOB4BAB MI+20dBThe presence of an active Group Overlay

LI N} YSGSNI A& A Y RA(SHelv&IRy3 his pagdvall alsbcao usar ty dhange the polarity

of the selected input from normal to reversAnd tomute the selected channel.

Delay

The delay page which controls the amount of delay associated with the inpubhehselected and is
adjustablefrom 0 to 998ms. The delay parameter is adjustable in fine steps at low values; the adjustment
becomesprogressively coarser as the value increasé® presence of an active Group Overlay parameter is
AYRAOF GSR 0 &SedDieBaysV 8 Q ae&vYoz2f

High Pasg-ilter

System high pass filtering is providied the input signal. Filter type is selectable frathorder, Butterworth,
Bessel, LinkwitRiley and Hardman. Filter slopes of up to 4th order or 24dB / octave are provided. Not all
filter types are available in all slopes. For example 18dB / octakitz-Riley filters do not exist.

The Hardman type filter is always described by its order as the filter becomes progressively steeper rather
than following a linear slope so a dB/octave description is not accurate.

Parametric Equalisation
There arenine stages ofequalisationavailablefor each input channethree shelving filters and six parametric
filters.

FIR Shelving EQ

The Input High Shelf EQ is implemented using a Finite Impulse Response (FIR) filter, and exhibits a linear phas
response; that isll frequencies are delayed by the same amount. This can be important in applications where
different amounts of EQ are applied to different parts of a speaker cluster, such as to add 'Throw' EQ boost so
that parts of cluster which are throwing furtherrchave HF absorption correction added. If this EQ is not

linear phase, then the zones where the speakers combine may suffer frequency response anomalies.
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Being a linear phase FIR equaliser, this necessarily introduces some latency delay, which isregasthess

of the settings. However, when tHEnabléparameterA & &S0 (2 ahTF¢€3X AG A& NBY?2
entirely, so it does not add any latendy.this page you cathange the frequency parameter fronki2z to

20kHz enable/disable the fier, and change the cut or boost in 0.2dB incremeiise presence of an active
DNRdzLJ h@SNI & LI NFYFYSGSNI A4 AYRAOI (SR (BeOvérkyd THe w8 Q 2
filter (and its associated latency) cha completely removed by setting tlemableLJr NI Y S G SOWFE2 (K S
positonb2 S GKIFIG GKA& 9v OFly 2yfeé 6S dzaASR Ay az2RdzZ S T

Also sed.atency Delay

Parametric Filters

Parametric filters are defined dyequency, bandwidth and gain. The frequencgdgustable over the range

from 10Hz to 25.6Kz. The bandwidtehown as Width on the screeranges from 0.10 octaves to 5.2 aues
Bandwidthcan be showmand adjustedasQ or Octaves (Oct). Gairadjusted in 0.2dB incrementsThe
LINSASYyOS 2F |y FOGAODS DNRdzZL) h@SNI @& LI NFYSGSNI Aa 7
value SeeOverlays

Also sedBandwidth Unitsn Utilities.

Routing

Routing allows users to route any physiaahlogueor digital signathannelto any DSP input. This is

effectivelya matrix mixing system where all DSPs can be driven from any one émgtam combinationsof

A Y LIAADR BT 1+& J+48R+3F, R+4, 0+2+3 or dl+2+3+4. Summed inputgachhave
appropriateattenuation so that a sum of largely similar programme material remains at the correct calibrated
level.

Output

Gain and Polarity

The gain page of the output channel allows users to increase or decreassdtiee signal gain fahe

selected outputThe Gairvaluemay be adjustedn 0.2dB steps frormd0dB to +20dB. This page will also allow
users to change the polarity of the seted output from normal to reverse.

Delay

The delay page controls the amount of delay associated with the output chaalested and is adjustable
from 0 to 998ms. The delay parameter is adjustable in fine steps at low values; the adjustment becomes
progressively coarser as the value increases.

High and Low pass Filters

High passand low passrossovefiltering is provided for the output signal. Filter type is selectable frém 1

order, Butterworth, Bessel, LinkwiRiley Hardmanand LIR Linear Phaddter slopes of up to 8th order or

48dB / octave are provided. Not all filter types are available in all slopes. For example 18dB / octave-Linkwitz
Riley filterscannot be selected because thdg not exist.

The Hardman type filter is always descrilisdits order as the filter becomes progressively steeper rather
than following a linear slope so a dB/octave description is not accurate.

LIR Crossover Filtering

Unique to Linea Researah,| Ary §ILJdzf & S w RB)&rod&afer fBtéringdgivasLineaPhase crossover

which has a constant delay regardless of frequency (unlike other types of crossover which delay different
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frequencies to a different extent, thus smearing the arrival time). The LIR crossover can thus be described as
having a flat Group Day response, and thus entirdiyee of Group Delay Distortion, this is exactly the same

as can be provided by common FIR filtering but withoutabmplications and disadvantages inherent with

the FIR technique.

The shape of the LIR crossover filtesiisilar toa 4" order LinkwitzRiley filter, and maintains zero phase
difference between the adjacent bands across the crossover region to keep the polar response rock steady.

Note that very narrow bandwidths are not possible with this crossover typee lidlv Pass frequency is too
Ot2alsS G2 GKS | A3K tlaa FTNBIdzSyoOes GKSy GKS FTAf G4SN

Linear Phase filtering necessarily introduces delay; the laws of physics demand it. To keep this delay to a
minimum, it is recommended that more conventional crososhapes (such as LinkwRiley) are used for

the very lowest frequency higpass edge, particularly if this is less than perhaps 100Hz, which is veell bel
the frequency thoughtto cause dzZRA 6 f S WDNR dzLJ 5Sf @ 5A40G2NIA2Yy Q0

This constant delay will deperh the lowest higkpass frequency used in the crossover filters in a given Drive
Module.

Also see the section dratency Delays

Parametric Equalisatiomnd AlFPass Filters

There are ten differenEQfilters; two shelving filters and eight parametric filters. Parametric filters are
defined by frequency, bandwidth and gain. The frequency is controlled therange from 10Hz to 25.6kz.
The bandwidth, shown as Width on the screen, ranges from 0.10 octave? twtavesBandwidth can be
shownand aljustedas Q or Octaves (Oct). Gaimdjustablein 0.2dB increments.

Any of the six Parametric filtecainbe used as ARPass filtersWhen a filter is set to APass mode, the Gain
LI NI} YSGSNI @I f1dzS tdAafaté R2mfsaetdh&maydriye Engagedy rightclicking the
9v WAO2YyQ AYy (KS 9v gAYyR2¢ 2F GKS {@adSY 9y3aAYySSNJ

Also sedBandwidth Unitsn Utilities

FIR Filter (available on some models)

Each atput supports a 768 tap Finite Impulse Response (FIR) filter which may be programmed using a third
party application, such as the Eclipse Audio FIR Designer software, and loaded via the System Engineer
application.

FIR filters may be usddr equalisation, phase manipulation or for crossover filtering with linear or arbitrary
phase response.

The filter itself cannot be programmed from the front panel, but the Name of the FIR design is shown on the
display, and the action of the filter mde enabled/disabled.

Limiters

The44/48 Seriesncludes three limiters in the output signal path. Please note tiatstthe Limiters in this
product offer protection fo amplifiers and drivergdhey can never protect from all possible scenarios,
therefore Linea Researds notresponsible for any damage which might occur.
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VX Limiter (Unique to Linea Researg¢h

This is a pealletectingRMScalibratedsignal limiter. The VX Mode parameter determines the style of limiter.
When Virtual Crossover (VX) mode is off, the limiter is controlled in a conventional m#dreenly controls
being Threshold and Overshoot.

The Overshoot limiter prevents the sigtfi@dm exceeding threshold by more than a predetermined amount
during the attack phase of the main limitérheoptimal Overshoot setting is usually about 8dB. Lower
hdSNEK22(0 aSGiAy3a ogAff az2dzyR LINPINBaAAADSEE WKIEF NRS

When VX mode is engaged, theuseréak 2 2 8S (G KS ONR 3 a2 @S NOINRIARR DSANRII WK
incorporatestwo limiters per outputsothe usercanindividually limit the drivers in a passivendy enclosure

using individual thresholds, and optimised attack and release characteristics forTéedrhreshold of the

secondW¥ | liifer issetrelative tothe threshold of the firstV [ I2niger.

The effect of the VX threshold and split frequency on the Limiter cearebe seeim System Engineer

This Limiter introduces some delay. In AéK mode, his delay will depend on the lowest higlass frequency
used in the crossover filters in a given BriModule. In VX mode, the delay is related to the Split frequency.
This delay will be applied to all of the outputs in a given Drive Module to keep them in phase.

Also sed.atency Delays

Tmax Thermal Limiter

The Thermalimiter is intended to protect the driver against damage due to dnesting. It models the
temperature of the driver, and constrains the output signal level in order to keep the average output power
below a predetermined limit, applying attack and releasaracteristics to go some way towards modelling
GKS O02YLX SE GKSNXYIFf OANDdAG 2F I RNAGSNDE @2A0S
Three parameters are available for adjustment:

Threshold; the continuous RMS voltage which the driver should be able to withstEmd.is calibrated at the
2dz0 LJdzi 2F GKS FYLEATFTASNID ¢KS ¢CKSNXYIFf [AYAGSNI OFy ¢
value.

Attack¢ The timeconstant of the speed at which the driver heats up (in seconds).

Release; The timeconstant of the speed at which the driver cools down (expressed as a multiple of the

Attack time).

O
N

Xmax Excursion Limiter

The Excursion Limiter protects the driver against excessive linear movement of the cone armbilaitech

could otherwise cause mechanical dama§ece this movement (excursion)degelyrelated to the inverse

of the signal frequency, drivers are prone to being damaged by very low frequencies. This limiter is
progressively more sensitive at lower frequencies and, rather than varying the gatiovide the limiting

action, it uses a sliding higiass filter to progressively curtail the lewequency response,fiectively limiting

the linearexcursion to below the -¥hax specification of the driver.

To set the limiter up, it is necessary to knove thape of the family of Excursios ¥requency curves of the

driver for various drive voltage levels. A curve should then be chosen where the slope is high where it passes
though the specified Xlax value for the driver. The peak voltage and frequendisfpoint should then be

noted.

The Xmax limiter igsuallythen set up using just two parameters:

Threshold; the peak voltage of the point arrived at above. This is calibrated at the output of the amplifier.

The Excursion Limiter can be defeate@ & SGGAy 3 ¢KNBaAK2f R (2 GKS YIEAYd
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Frequency, The frequency at which the above threshold voltage is appropriate.

I FdzNI KS NMihgd NGHYeS - SNd2a 6S F @FAELFofS F2NJ Y2NB | RGFyO
limiting actionat lower frequendesto leveloff below a certain frequency. In most application, this would be

left set to its default value of 5Hz.

Note: For further information on setting up limiters, please see the Application Note DE&&iTg Up
Limiters

Bridge

When anamplifier pairis set to Bridge Mode, it uses two amplifier channels to drive one loudspeaker with
greater power. In this mode, only one set of Output contislactiveper pair of amplifier channels since both
of the amplifiers in the pair are drimewith the same signals, as determined by t&#-hand (lower

numbered) channel of the pagontrols.Bridge settings should be set bpforerecallingDrive Module

Presets Module Preset Recall will see a bridgedr of outputs as a single channel.

Bridge Mode is enabled or disabled in the AMP page for a given odd numbered Output. When enabled, the
Bridge indicator will be illuminated between the bridged channels.

When Bridged, the partner (even numbered) chanmiéll not show any signal on the limiter meter, and the
Mute button will not operate, neither will you be able access any of its parameters for adjustment. The
Amplifier protection indicator however will still operate.

Routing

Outputs can be drivefrom any DSP inputhis routing is the fundamental means by which Drive Modules are
created.When a Module Preset is recalled, automatic routing will always consume outputs consecutively
alphabetically and numericalliiowever, norconsecutive Drive Modules may be createsing manual

routing andRecalling ComponentSee thedrive modulesectionof this user manudbr more information.

Driver

The optimal drive level may be adjusted for a given driver impedance usingé#uparameter. Se¢.oad

Matching

The live measured impedance value is also showthe Driver page. Since the device can only measure this
GKSY GKSNB A& F aAradayrts GKS AYLISRIYOS Aa AYRAOLFGSE
measurement.

Utility Pages

ScreenContrast
¢ KS { ONBSyUTINITE S & § abljiidis#h@ contrastand optimal viewing angle)f the <reen from
0-100% in 1% increments.

Stereo Linking

Stereo linking is availtd®between DSP Drive Modules B&ndbetween C &D. Changing a parameter in
either of the stereo linked Drive Moduleslixdghange the other linked Drive Module. Stereo linking is
controlled by theSTEREQJF 3 S  MVILIT¥ K & S¢y dzd

Note: Stereo linking will only work when the linked Drive Modwes of equal size
Note: Stereo Linking state is not stored in Presets (bstbised in Snapshots)

Current Ethernet IP Address
This may be viewed K SIP Quré  LJI 3 SUTALFTY ( K STiisiwalue cannot be edited.
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IP Mode

¢KS 9GKSNYSGH Lt RRNSIZZANIYYRE 085S I ldzS8tRti¥E & R ORI GISANG Ag/1St
GLt az2RSé¢ AIMLAL ¥SFy de® S

WARNING; Do NOT use Static mode unless your IT system specifically requires it. Auto mode should always

be used where possible since in this mode, DeviceOl y | f ¢ 84 0SS WYRAMEOENEEE NERQ
application. When in Static modehe IP Addressvill flash on theHomescreen.

Also sed=thernet Configurations

IP Static
This allows the Static Ethernet IP address to be adjusted by the raiaoderson the IP Statipage of the
QUTILITY Y ST¥fisizsigewill only be visiblewhen in Static mode.

Store Snapshot
This pagef the JUTILITY Y &libwig a Snapshaf the deviceo be stored

Also see&snapshots

RecallSnapshot
This pagef the JUTILITY Y &libwig a Snapshot to be recalled.

Also seé&Snapshotand Aux Port

Bandwidth Units
This page of théUTILITY Y &libwig the Bandwidth of Parametric Eajisers to be viewed and adjusted in
SAGKSNI hOGlF@Sa 2N WvQo

Aux Style
This page of théUTILITY Y &li6wig the action of the Aux port to be viewed and adjusted.

Also seé\ux Port

ECO

¢CKA& LI IS 2F (GKS a! ¢L[L¢, ¢ YSydz ff26a (GKS RSOAOS
not being used.

Standbyis a fast mode which saves some energy, but will wakeery quickly if an audio input is detected.

The associate&tandbyTime parameterallows the amplifier to automatically go into powsave if no audio

signal has been detected for a period of time. This function can be defeated by setting the latter control to
Manual.Lineawould strongly advise leaving it set to automdimweveras here is no negative consequence

02 R2AY3I (HAKD 2Ny RS IBONNY I GKS LINBaSyOoS 2F +y | dzR
TheStandby Now¥ LJ- NJ %1I8vis Shéldmplifier to be put intstandbymode manuallywhen it is not being

used2 KAt S GKS FYLIAFASNI Aa Ay {{dFyRoex (KS W LJ I NN
will wakethe device out of Standby.

Sleepis adeep power savenode which savethe mostenergy,howeverit will take a small number of
seconddor the amplifierto wake-up, andit may only be woken up manually (either from tBgstem Engineer
application or by switching the device off then on agalile associate&leepTimeparameterallows the
amplifier to automatically go int&leep modéf no audio signal has beatetected for a period of time. This
function can be defeated by sattj the latter control to Manual
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External Breaker Protection (EBP)

¢ KS t 2 ¢ S Nilitp pagePravidés access to the External Breaker Protection (E&R)e, whichallows
the output power to be limited in order tprevent the nuisance tripping of mains circuit breakers or fuses
when the amplifier needs to be operated on a mains supply with restricted cap8eityhe EBP value to that
of the circuit breakeror fuseto which the amplifier is connected.

Ethernet

Ethernetconfigurations
IP addressing in the Device dasm completelyautomatic;No setup is required

Whenfirst instalingand launclng System Enginegthe computer Firewalimay asko allow SystemEngineer
to access the networtNOTEThismustbe allowed for both private and public networks

DHCP

There are two primary IP address rangese used when there is a DHCP server, and andgthi¢] Ay { [ 2 OF
where there is no DHCP server (so the Deaiwdthe Computer will instead use 'Auto i@ allocate

themselves an IP addrgs8oth the device and the computer must be in the same IP address flarsgecal

network environment such as an offieénere there is a DHCP server, both the computer dedQevice will

be in the DHCP IP address raraygd so will connect immediately.

AUTQIP

The cevice will initially search for a DHCP server when first switched on (during which time its Online Indicator
will be flashing)As t can takeup to one minuteto establish that there is no DHCP server available, this is the
time it may take before AuttP is entered

Please be aware that it can also take some time from a computer being switchircn isolated network
(without a DHCP server unplugied from anetworkwith DHCRo time out of DHCP searching, isavill not
connect immediatelyo amplifiers that are already using Auto IP. The time it takes before it decides to revert
to Auto IP depends on the operating system ligan take several minutes taquire an AutdP address.

StaticIP

If the device or the computer hasstatic IP address s&ystem Engineanay not be able to 'see' the device if
it is in a different IP Address ran@ee. in a differensubne). Unless there are good reasoritsis best to avoid
the use of static IP addressing if at all possible.

IP Troubleshooting
If System Engineerannot comect to the device

1 A Router acting as a DHCP server is highly recommended as this provides the mostteeulvbey of
administeringlP addresses. Alwagwitch onanyDHCP server before connectigigher the computer
or Amplifier to the network.

1 If not using a DHCP servehgeck that the Current IP address in the device is compatible with the IP
address of the computer. Generally, tledtmost two sets of 3 digits should be the same.

9 If there is no Router in the system acting as a DHCP serai¢rl@vminutes (for the computer to
acquire the correct IP address) and try again.

1 Check that the Firewall in the computer will all@ystemEngineelaccess to the networfor both
private and public networksPlease refer to the Help feature in ti&ystem Engineepplication for
further guidance on this
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Snapshots

A Snapshot may be recalled either via the device User Interface, froBytemEngineempplication or via
the AUX port on the rear of thBevice

The snapshot menu is accessedthe utility pagesRecalling a Snapshtiggers the recalling o&
Component to each input and outpundmay changether devicewide settingseffectively recalhga
processotwide preset.ln addition tobeing able to recall snapshots froBystem Engineeandfrom the
Devices front panelsome of thesnapshotsare alsorecallable from the auxiliary port.

Also sedAux Port

The parameters insidiénhe Drive Modules are not individually stored in SnapshoRecalling a Snapshot will

merely trigger the recall of the appropriataput and Output Componentsather than restoring the

parameters that were active when the &yshot was stored. This has the distinct advantage that the library of
OEM presets may be updated without having to be concerned about what parameters might have been saved
in users Snapshots. It does however require that any existing edite parametes inDrive Modules are
storedinto DriveModule presetdefore a Snapshot is stored.

Also sedDverview Of Modules Components and Snapshots

AUX Port

The AUX has two inputs, X & Y. These allow simple contact ctierices (relays or switches) or external

logic signals to change the state of the amplifier as described below. Connecting an AUX input to ground (the
earth symbol) will trigger it; there is no requirement for an external voltage. However, the portsstabeal
GNAIISNBR RANBOGEte o6& | f23A0 &ADSyokdnnéctsystersyiftheit & G F

A N w oA A o~

f23A0 WKAIKQ @g2f G 3S SEOSSRE bHNx®

The AUX port may be configured to work in a number of vegyadjusting the Style parameter in the Aux
page of theUtility menu

1 None- No operation

1 2+Mute(Event or Stateg Either Snapshot 1 or Snapshot 2 may be recalleabipyyinga momentary
or staticconnection to an Aux goterminal, or the device may be mutdy Grounding both Aux port
terminals

1 3 Snaps(Event or Stateg Either Snapshot 1 or 2 or 3 may be recallgcapplying anomentaryor
staticconnection pattern to an Aux port terminals

1 4 Snaps(State) ¢ One of tre four Snapshots 1,2,3,4 may be selected by applyBigtec connection
pattern to the Aux port terminals

1 3+Mute(State) - One of the three Snapshots 1,2,3 may be selected by apphstagiaconnection
pattern to the Aux port terminalspr the device my be mutel by Grounding both Aux port terminals

1 3+Sleep(State) - One ofthree Snapshots 1,2,3 may be selected by applyistatec connection
pattern to the Aux port terminals, or the devipéacedin Sleep by Grounding both Aux port terminals

1 Mute+Sleep(State) - The device may be muted by groungiAux >or placed in Sleep by grounding
Aux Y
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Thistable shows the action taken for various Aux connection patterns in the various Aux port modes:

AUX X| AUX Y 2+Mute 3 Snaps 4 Snaps 3+Mute 3+Sleep Mute+Sleep
(State or Event)| (State or (State) (State) (State) (State)
Event)
Open | Open No Change No Change | Recall Snap | Recall Snap | Recall Snap ] No Change
Gnd | Open Recall Snap 1| Recall Snap ] Recall Snap { Recall Snap ] Recall Snap | Mute
Open | Gnd Recall Snap 2| Recall Snap ] Recall Snap { Recall Snap | Recall Snap | Sleep
Gnd Gnd Mute Recall Snap | Recall Snap 4 Mute Sleep Sleep

Some of the above modes allothe AUX Port to be used eitherEventmode (whereby a momentary push
button or momentary relay contact closure on ookthe AUX lines will cause a Snapshot to be recal@din
Statemode (where a rotary switch etc. connected to both of the AUX lines selects which Snapshot to use).
Some othe other modes only allov#tatemode, requiring the connection pattern to persist in order for the
Snapshot to be held as the current one.

NOTE: Rat if the contact closure port ibeing driven or if the Aux Style is set to one of thgtatemodes

this will override the snapshot recalketting in the menu(or in System EnginegrAlso under these

conditions, he snapshot menu items are not accessipénd theHome screen will show the Snapshot
numberas a reminder Also se&napshots
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Latency delay

All Digital Signal Processing, and conversion between different formats of smalbgue/digital/network

etc., necessarily introduce some delay (latency) to the signal path. Of course, we Gtnveimise these
latencies. Small as they are, it is sometimes useful to know their precise values. The following describes the
principal latencies introduced by various parts of Deviceproduct:

Input/Output Latencies

Analogue Input 0.385ms
OR Digital input at 96KHz sample rate  0.5ms
OR Digital input at 48KHz sample rate  0.66ms

Analogue Output 0.402ms
OR AES3 Output 0.1ms
OR Dante Output 0.5ms (TBC)
Processing Latencigbmited to a minimum of 1.9ms):
Input HiShelf FIR 048ms OmsiB SG G2 WhTFTQU
LIR Linear Phase crossover 1.19ms/Fhp(kHz), limited to 30ms maximum **
VxLim Limiter (VX mode off) 0.12ms/Fhp(kHz), limited to 17Bhs maximum **
OR VxLim Linter (VX mode on) 0.358ms/Fsplit(kHz), limited to IZBs max¥ ¥

Where Fhp is the HigRass crossover frequency
** This latency figure is calculated using the crossdtighpass frequency (in kHz)
¥ ¥This latency figure is calculatedng the Vx Split frequency (in kHz)

Important tip: The processing latency is constant at7bds unless LIR crossover filters or FIR HiShelf EQs are
used, so normally you would just need to add the Input and Output delays to this constant value.

If LIR or FIR are in use, the Processing latency of a Drive Module may increase beyond this figure. The Drive
Module Latency may be viewed on the Latency page of the relevant Input DSP chi&mean be accessed

by pressing Input then down until the &tcy page is reached.

When LIRis used the Vx Limitezantakethe overall latencybove the 1.3ms.When high pass frequency is
set below 40Hz the filter will automatically revert to Linkwitz riley, this is set so that the latency will not
exceed 30ms astated.

Note that the latency reported on the Latency screen in the utilities menu does not include the
Input/Output latencies.

When using input FlIRlters, LIRor VX Limiters always check the view latency screéerseethe latency
attributed to that Drive Module.

Example:
Input/Output
Analogue Input 0.385ms
Analogue Output 0.402ms
Processing
Input HiShelf FIR (Off) Oms

LIR Linear Phase crossover (500HzR.38ms
VxLim Lim (VX mode on, 1KHz Fspli#)358ms
Total 3.525ms
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Note that the latencies within a Drive Module are equalised among outputs of that Drive Module. That is,
padding delay will be automatically addexlsome outputs such that the total latency is the same in each
output of a Drive ModuleOn models which have Output FIR filters, these may declare latency which will also
be compensated for.

This latency equalisation does not extend outside a Drive Mpdio Drive Modules are not guaranteed to
have the same latency as cia@other.

Secure Mode

When activated, this will disable all the front panel controls so they cannot affect the signal path, making the
unit secure against tamperinghe only option thais left for user control is snapshot recall. If this is not
required then storing the same device state in every snapshot will effectively disable this fadthen.in

secure mode, the indicators still operate normally. To activate secure mode,ges$®Id the utility button

for 5 secondsTo deactivate, presand hold the utility button for 5 second®Vhen in secure mode, this will be
shown on the display. Note that tHethernetcommunications port is still active in secure mode.

OverlayFlush

If the device has been used in Module Groups, and still has an active Overlay (as indicated by the Overlay
indicator), these can be removed by simultaneously pressing and holding for 5 seconds the Utility and Enter
buttons. SeeQOverhys

Revert to FactorySettings

If you wish to erase all of your settings in the device and revert everything to factory settings, then
simultaneously press and hold for 5 seconds the Up button and the Mute 1 button, then follow the prompts

on the displayOnly continue by pressing the Enter button if you are sure this is what you want to do.

Otherwise, press the Down button to escape. Alternatively, you can access this feature from System Engineer

F LILIX AOIF GA2Y dzAAY 3 (GKS WiighVo2ANBAEMNE RIANQY QY il MBf ol
FILOG2NE aSiidAy3aqQo

Protection Systems

Comprehensive protection features preserve the longevity of the loudspeaker and amplifier by continuously
monitoring several critical parameters, and reducing the gain, or muting the amplifier either temporarily or
permanently depending on the nature andribusness of the fault or misuse. The amplifier will recover and
restart if at all possible, but may remamshutdown if a serious fault persists

Limiters deal with routine ovedriving of the amplifier, making sure that the driver(s) are not pusloed t
hard. The limiter indicators will warn you when the driver is being driven into limit.

aAy2NJ FldzZ da INB RSItld 6AGK 6& WRAYYAY3IQ GKS | YLIX )
sufficient time that the amplifier is able to recover gehally without any user interaction. When the fault
condition has passed, the amplifier will recover automatically.

When the protection systems are reducing the level, this is indicated by illuminating tHeatedt Amplifier

channel protection indicatot KA & gAff faz2 AftfdzYAylraS 6KSy GKS 2 dz
This indicator will remain permanently illuminated if the channel has been muted by the protection systems

The Mute button will also flasirhis will usually also be indicated by a warmregsage on the display.
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Some types of protection affect all output channels, so you may see the Amplifier indicator illumiaated
the Mute button flashpn every channel.

Summary of Protection Indication

The reasons for the protection indicators illurating are summarised as follows:

Amplifier Indicator Driver Indicator Notes

Limiter 6dB over

Thermallimiting

Excursion limiting

Amplifierclipping

Amplifierclip limiting

Amplifier Current limiting

Amplifier VHF limiting

PSU Currentmiting Will show on all output channels
PSU Power limiting Will show on all output channels
Thermal limiting Will show on all output channels

Incident Reporting

In the System Engineeapplication, acolouredindicator appears on a Device Bathe System View which
displays the Incident state of the device. The Incident state may be dheeefstates:

7 Red: Fault (The device is faulty in some way and requires attention)

1 Yellow: Check (The device ynaot be performing to its full and should be checked)

1 Green: OK (The device is performing well and requires no attention)

Holding your mouse over the Incident indicator for a few seconds will show the current incident level and
name.

If an incident iseported you can disable it, and all less serious incidents, by right clicking the bar in System
+AS6 YR aStSOGAY3a WOylofSk5AalofS 'fIINYaQd 52Ay3
device will no longer report any Incidents atghével or below.

If any Incidents have previously been disabled they can be enabled by using the right click context menu and
AStSOGAY3T WOyl ofSk5Aal0fS 1EFNYVaQ F3FAyo

Any active incident will be shown on the display of the device.
A Fault state will alscause thd~aultRelay to open SeeFault Relay

Fault Relay

Three connections are availabla thePhoenix connector fahis relay The schematic representation

printed ontherearpanei K2 g & (1 KS WA Rafy @/en thainmplifi&is BoFswitchied onNWHen the
amplifieris switched on, the relay will normally energise. When a Fault incident occurs, the relay wil be de
energised. This will allow either a Fault Incident or a loss of power to nsde | QWC | dzf

Also sedncident Reporting
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Performance Logging

TheSystem Engineeapplication allows you to inspect various performance measurements, includiimus
graphs ofperformanceagainst time, recording events over a period of up to three days. Since the amplifier
cannot record any events whilst poweredf, breaks in a log due to powelowns are indicated by a break

symbol || in the log.

The events recorded are:

SupplyCurrent- How much current is being supplied to the dewtz the mains inlet

DC Link Voltage Avoltage which is derivatfrom the mains supply voltage

Thermal Capacitg How much of the available thermal capacity has been used

Driver Current(for each aitput) ¢ The average current being delivered to the driver

Driver Impedancegfor each outpuj ¢ The average impedance of the driver

Protection Limiting(for each outpuj-H2 6 Y dzOK GKS | YLIX AFASNI Aad4 WRAYYAyS3

from potentialdamage

The data in the log can be exported by righft A O1 Ay 3 2y G(KS t23 (2 I dzyOK |
23 RFEGF G2 Of ALJI 2 NRE idto asiré&adsRdetifdr further dablyRis. ¥ duiSdgaledon@y LI 2
ask you to do this is you have experienced a problem.

Alternatively, all of the operational and performance data, including the logs may be collected together into a
single file by selecting FileSave Device Diagnostics. Your dealer will be able to read and interpret this data.

Tipi Third Party Interface

Whilst the device can be set up and controlled entirely from the front panel, or by using a dedicated control
panel in the System Engineer PClaggpion, Tipi provides a powerful yet very simple means of controlling the
device using ASCII strings from a very wide range of controller devices. The Tipi pre¢st@P/IP on the
Ethernet interface. For a full list of Tipi command strings and ggttiplease refer to the Tipi Protocol
document.
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Processing Block Diagram
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Input Menu Map

Utility Menu Map

AL T L TG N Ve Ty

JL 4
CHA CHB CHC CHD STATIC IP
30—
JL 4 JL 4 JL 45 JL 4 |P MODE
:ﬂ FIR/ FIR/ FIR/ FIR/ HOME T
Jb—3¢ JL—3°¢ IP CURR
EQ6 EQ6 EQ6 EQ6 HOME T
JL—3¢ Jo—3¢ Jb—3+ JL—3°F UTIL STEREO HOME
EQ5 EQ5 EQ5 EQ5 HOME
JL—3¢ Jo—3¢ Jb—3+ JL—3°F POWER
SAVE
EQ4 EQ4 EQ4 EQ4 HOME T2
JL—3¢ Jo—3¢ Jb—3+ JL—3°F EBP
EQ3 EQ3 EQ3 EQ3 HOME =T
3t 3¢ Jt 3+ JT 3T JT 3T e
EQ2 EQ2 EQ2 EQ2 HOME T
s> 9 J- 990 JL 9P J- 499 AUX
EQ1 EQ1 EQ1 EQ1 HOME SIYLE
Q Q Q Q -
5 ¢ Jt 3¢ Jt—3F JT ST EQ BW
EQb\ EQb\ EQb\ EQb\ HOME =T
5t ar Jt 3¢ Jt 3T JT 3T e
EQa\ EQa\ EQa\ EQa\ HOME
St ¢ Jt4F JtT39F Jt 3T Rsf\m}
HPF HPF HPF HPF HOME T3
St ¢ Jt ¢ JT 3¢ JT ST
DEL DEL DEL DEL HOME
St ¢ Jt ¢ JT 3¢ JT ST KEY
IN GAIN GAIN GAIN GAIN HOME
5t ar Jt 3¢ Jt 3T JT 3T VeI PAGE
:ﬂ RECL RECL RECL RECL HOME
Jb—3¢ JL—3°¢ MENU BUTTON
STOR STOR STOR STOR HOME
JL—3¢ Jo—3¢ Jb—3+ JL—3°F CHANNEL NO.
:ﬂ IN IN IN IN HOME
T2 A2 A 2s aL—2T <1< UP/DOWN BUTTON PRESS
I:ﬂ TYPE TYPE TYPE TYPE HOME :D MENU BUTTON PRESS
JL—3¢ Jo—3¢ Jb—3+ JL—3°F
:3 TRIM TRIM TRIM TRIM HOME
JL—3¢ Jo—3¢ Jb—3+ JL—3°F
:3 LATEN LATEN LATEN LATEN HOME
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Output Menu Map

..Other

CH1 CH2 airher CHN
JL 4p» JL  4» JL  4»

of EQ/ EQ/ EQ/ EQ/ HOME
S 3r JC 3¢ JT 3¢ JT 2

of EQs EQ8 EQ8 EQS HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of EQ7 EQ7 EQ7 EQ7 HOME
S 3r JT 3¢ JT 3¢ JT 3¢

o] EQ6 EQ6 EQ6 EQ6 HOME
30 3¢ 3 3r I 3r

of EQS EQS5 EQS EQ5 HOME
<> __9p0 JL 9p <L _9p <L __9p

of EQ4 EQ4 EQ4 EQ4 HOME
4> 49p JbL 49p JL 9p JL 49p

o] EQ3 EQ3 EQ3 EQ 3 HOME
30 3¢ 3 3r I 3r

o] EQ2 EQ?2 EQ 2 EQ?2 HOME
<> __9p0 JL 9p <L _9p <L __9p

of EQ1 EQ1 EQ1 EQ1 HOME
<> __9p0 JL 9p <L _9p <L __9p

of EQ\ EQ\ EQ\ EQ\ HOME
<> __49p Jb 49p JL 9P JL 9P

o FR FIR FIR FIR HOME
JL _9p0 JL 9p 4L _9p 4L __9p

of LPF LPF LPF LPF HOME
<> __9p0 JL 9p <L _9p <L __9p

of HPF HPF HPF HPF HOME
<> __9p0 JL 9p <L _9p <L __9p

ouT DEL DEL DEL DEL HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of GAIN GAIN GAIN GAIN HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of RECL RECL RECL RECL HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of ROUT ROUT ROUT ROUT HOME
T T T T

of DRIVER DRIVER DRIVER DRIVER HOME
S 3r JT 3¢ JT 3¢ JT 3¢

o LM LIM LIM LIM HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of TMAX TMAX TMAX TMAX HOME
S 3r JT 3¢ JT 3¢ JT 3¢

of XMAX XMAX XMAX XMAX HOME
<> __49p0 JL 49p <L _9p <L _49p

of AvP AMP AMP AMP HOME
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EQ and Filter Response Graphs

. Butterwarth
0
o i
=)
g -12
£
= -18
m
=
24
-30
-36
100 1-10% 1-10
Frequency, Hz
— GdB/Oct
12dB/Oct
— 18dB/Oct
— 24dB/0ct
— 48dB/Oct
- Linkwitz-Riley
o i
-D_
3 -2
£
5 -18
m
=
-24
—-30
—-36
100 110° 110
Frequency, Hz
12dB/Oct
— 24dB/0ct
— 48dB/0Oct

42



mMagnitude, dB

Magnitude, dB

Magnitude, dB
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