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1. Important safety instructions

1. Important safety instructions

Before using the device, be surs to carsfully read the Safety Instructions. Keep this document with the device at

gl times

1. Beadthess instructions

2. Fespiheze nstruchons

3. Heed ail warminge:

4 Follow sl nstruchons.

8. Do not use this apparatuz near water
G, Cleanonb with 8 dry cicth

w

10
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1B.

12

Do not block: any ventilation coenings. Install in saccordance
with the manufzchrer’s instructions

Do not insiall near any heat sounces such &5 radiators, heat
registers, stoves, or ofher apparatus [ncluding ampiifers)
that produce heat

Do not defeat the safety purposs of the polarized or
grounding-type plug. A polarized piug has two Dlades with
one wider than the other. A grounding-type plug has two
Dlades and a third grounding prong. The wide Dlade or
e third prong s provided for your safety. I the provided
pheg does not fit into your outlet, consult an electician for
replacement of the obsolete outist

Protect the powsr cond from being walked on or pinchsd,
parbcularty at plugs. comvenience receptacies, and the poind
where they ext from the acparatus
Only uee  attachmenteacoestories
marfactuner,

Uss onty with a cart, siang, fripod, brackst. or table soecified
oy the manufacturer, or sold with the apparstim, When a
cart & used, use caution when moving the cartapparafus
cormiinabon to @soid injury from tig-over

Urpiug this apparatus durng lighining storms or whan
unused for iong periods of ime.

Refer all senacing to qualiied service personnel Senvdcing
i requined when the apparatus has besn damaged n any
wiay, such as powersupply oord or plug is darmaged, liguid
nas been spilled or objscts have falleninio the apparatus. the
apparatus has been expoced o ran or moshere, does not
operate normally, or nas been dropped.

Usge the mains plug to disconnect the apparfus from the
rmains.

VUARNING: To redne the gk of firs or elecino shock do nak
eooes this gpparaius o rain or moisiure

Do not sxposs this equipment o dripping or-spiashing and
enzire that no obiscts filled with Bowds such as vases, are
placed on the equipmsent.

The mains piug of the power suppty cord shall remain readily
operable.

Do not connect the unit’s output to amy other voliage source
such &5 baftery. mains source, or power stoply, regardless
of whether theunit iz temed on or off

Do not remowe the top jor Dottom) ocover. Removal of the
cover will expose hazardols voltagss There ars no UsSr
servicezble parts inside and removal may void the warranty
An sxperienced user shall always supsriss this professional
audis squipment. sspecially  insspedenced adults or
FrEnrs are using the equioment

The LS Mational Differences clauss 163
nsbwork cables must oe flame rated V-1

specified by the

requircs that

1.1. Approvals

-
This SOUEFmSIT CoranTs o ihs regarsmems
of tha BVC Directive S00LAGETED and the
reqursmsts of the Low Voltage Diecrs
2OOABEED

43

Stapoards apphec: EMC Emission
ENBS103-T, B3

EMC Immunity BNGST03-2, B3, with 8N
below 1% at mormal opsraticn lsvsl
Blectrica Bafety EIS0058, Class |

Thiz aguiomant i 1Bsed ano isted acconing o tha
LB, sefsty atancsro ANEY UL 0066 and
Canadisn aafety stendarg CBAC2E2

WO E008E. Imertek mads ths 19a%e and they

gra & Mationalty Riecogrized Teeting Leborgtory
{MRTLL

~

1.2. Warnings
1.2.1. Explanation of warning symbols

The kghtreng Dol angle = ussd 1o
abort tho user 1o the presonos of
Un-malEaled "dangenous volages”
within the unit’s chassis that may be
of sufficient magnitucs 10 Conetiits 8
rigk Of ei8ctric shock o humans.

A

Thig exciamatnn paint- nangis s used 1o
alert tha Lcor 10 presenca of important
operating and senice matructons m e
literature acoompanying the product.

A

1.2.2. Warnings

To prevent electric shock do not remove top or botiom

covers. Mo user serviceable parts insige, refer servicing to
gualified service personnel
Frangais: A prévenir le choo dlsctngue n'enfsver pas Bs

cowvercles. | Ny apas des partiss senicsanle a interisur, tous

reparations doit etre faire par personnel quaifié seulment.

2
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To completely dizconnect this equipment from the AD

A mairs, disoonnset the power supply cond plug from the AC

receptacle. The maing plug of the power supply cornd shail

remain readiy opsrable

Frangars, Pour démonter complétement 'éguipement de

I'alimentation géncrale. démonter e caible d'aimentation

de son receptacie. La prise dalimentation restera aisément

fonctionnelle.

To reducs risk of fire or glecinc shock, do not exposs this
A apparatus ta rain or meisture
Frangais: Pour réduire |85 risguss dincendis ou ge choc
électrigue, n'exposez pas 'appareil A la pluie ocu & Mhumidité

Do not expose this system/apparatus to dripping or splashing
and ensure thiat no objects filed with kowids. such as vaszes,
are placed on the apparatus
Frangals; N'exposst pas o systems/appareil gu
ruizzellement ni aux é\.lahGUEEU'Ea et aszurez-vous QU aUCLn
obist contenant cu liguide =l qu'un vass n'est place sur

I'apoareil

A This apparatus must be connected to a mamn: socket outlst
with a protective earthing connsction

Francais: Get spoareil doit tre raccordé & une prise secteur

aves terre de protechon

A The mains piug is ¥sed as a disoonnect device and shall
remain readiy cperable
Francais: Lorsgue la prise du réseau d'aimentation ect ufilisés
comme dispostif de déconnexion, o dispositil doit
demeurs gizsment accessinle

1.2.3. Caution

To reduce the nzkof fi re or electric shock, do Not remove Borews:
A Mo ussr-serviceable parts insids. Refer ssrvicing to qualfied

senice personnel.

Frangars: Pour réduire ls risgue g'incendie ou da chog

glectrigue. ne pas retirer ies vis. Aucune pitce réparable par

I'utilisatewr. Confer lentretien aperaonne! gualing.

1.2.4. User responsibility
Mains connection grounding

Your ampifier must be connected to a grounded socket outist

Speaker output hazard on amplifiers

Amplifiers are capable of producing hazandous output
yoltagss. To avoid slecirical shocid, do not toush any exXpossd
speaker wiring while the amplifier iz opsrating. Ths sxismal
"'lrlng connectsd to the speaker terminals shall be installed
by a gualified person, or ready-made leads or cords of
aoproprigte eapacity shall be used.

Az the powsr oufout channslz on amplfiers producs high
woltagse. do not connect or disoonnect speaker cables when
the mains power is on

1. Important safety instructions

Radio interference

A-cample of thiz proguct has been tested and compies with
the limits for the Buropean Bleciro Magnetic Compatibility
(EMICH directive: This eguiornent has also been tesfed and
found to comply with the limits for-a Class A digital device
pursuant to Part 15 of the FCOO Rules. These limits are
designed to provios reasonable protection against harmful
interference from elecirical eguipment. This product uses
radio frequency energy and if not used orinstalled in
aocordance with these operating inetructions. may cause
intsrference to other equipment. such as radio recelvers

T Class A digisl spparat s compiss with Denadien iICES003
Z=t Bppansl numdncus o b8 olasss A st corforms & B nommes MVIB-D0E
o Canads.

However, there iz no guarantee that interference will not
oocur in a particwar inzstalation. If thiz equiprment does causs
harmiful interfersncs to radio or television reception, which
can be determined by turning the eguipment onand off, the
user is encouragsd to try to correct the interfersnce by ons or
mare of ihs foliowing measures:

= Reorient or relocaie the antenna

= |noreass the separation oetween the equipment and
TE0eiver

= Zonnesct the eguipment foran outlet on a circuit different
from that to which the receiver iz connected.

= (Check i the affected unit complies with the EMG Ii'ni"a for
immunity, (CE-labsled). Fnot. address the problism wi
the manusfackerer or suppher. Al electrical products E-’.:Ild
in the EC must be approved for immunity against
glectromagnstic fisids, high voltage flashes, and radio
interference

= Donsull the dealer or an experienced radicy
for help

T e

Vv Eschnician

Speaker damaye

Amplifier apparatus iz very powerful and can be potentially
dangerous to both loudspeakers and humans alike. Maimy
loudspeakers can e easily damaged or destroyved oy
overpowening them. Always check the speakers continuous
and peak power capabiities. Although the amplifiers
attenuators can be used to reduce the overall gain, an
increase of the input signal can resudt in full cutput power,
which may cause damage o connecied speakers.

Maintenance

For safe ang refiable operation, thedust f fters on both sides
of the front panel. behind the grilles, shouid be removed and
cleansd regularly to ensure masimum airfiow through the
devics.

If the dust filters are not maintained there will be safsty
risks; for swample. high internal temperatures could ignite
the dust and start-a fire. There iz alzo arisk that the unit will
maliunction since it is dependent on constant aifiow from
iront to rear. i the dust § Kere are not clean and the unit
maifunclions; any resuiting problems will not be covered by
e warranty
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2. Introduction

2. Introduction

2.1. Welcome

Thank you for choosing the Lab.gruppen PLM+ Ssnes of Powered Loudspesksr Management systems for your
sound reinforcament neads. We are confident that you will be pleased with the performance, unigue features,
configuration flexibility, reliabiity, and long-term durability offered by this product.

For fast installation and uss of this product, your welcoms packags includes a printed copy of the PLV+ Series
Chuck Start Guids which contains the information required to safsly nstall the product and placs it in serics.
Control and editing features are acosssible via the front pansl interfaee or via the includsd Lake Controller softwars.

It is recommended that the Quick Start Guids and all product documsntation s reviewsd to ensure familiarty with
the varous configuration and control options.

Thank you again for placing your confidence in Lab.gruppen products.

2.2. Main Features

The PLM+ Sanss incorporates & number of sophisticated technologiss to snsure the best possible performancs
and many years of refiable operalion, The following seclion summarizes Ihe benefils of each lealure.

2.2.1. Amplifier Platform

The PLM+ 20144 and 12K44 amplifiers featurs four channsls of Lab gruppen's umiqus and patsntsd

Class TD® output stagss, and high-efficiency Intercooler® copper-finned cooliing system. The PLMSKA4

usss a newly developsed Class D schnology design with incressed efficisncy and sustained sonic perfor-
mancs. All modsks have a regulated Switch Mods Power Supply (R.SMPS™) with unparalisled Power Factor
Correction (PHC) extremely closs 1o one, and a full suits of protection features including the Breaksr Emulation
Limnitar (BEL).

The PLM+ Seriss also incorporates Lab.gruppen's exclusive Bational Power Management (RPM), which allows
excaptional fliexibility in allocating power cutput across each channel for the most efficient use of amplifisr inventory,
Any channel in sither modst 18 capable of delvering hughsr outpuis than the average 25%: of the total powsr.

RPM works in conjunction with the new CAFE (Configuring Amplifiers For the Environment) software/firmware
package, which includes ESP™ [Eguipment Specification Predictor) which assists in optimizing amplifier
rsquirements for touring loudspesksr systems.

2.2.2. Amplifier DSP (Digital Signal Processor)

Various features of PLM+ Series devices are controlisd by the on-board DEF some of which are summarized in
this sechon.

B PLM: SERIES Operation Manual rev 2.0.4



2. Introduction

2221 Amplifier Gain

Amplifier Gain is set in the digital domain for PLM4+ Series devices, and may be controlled via the Lake Controlisr
softwars or froni-panst interface

2222 IsvPL™

The Inter-Sampie \Voltags Peak Limiter (SVPL) tallors sach power ouiput To the characterstics of the conneciad
load, Please refor 1o gection 5.2 1 for further information,

2.2.2.3. Load Verification & Performance Monitoring

A comprahensive set of propristary DSP-based tools are provided for Inad verification and real-time parformancs
monitoring. These functions utilize Fingerprint files available for some loudepeaker pressts in the Laks Loadlibrany
Ths Loadlibrary compiles & comprehensive databass for each loudspesker component of the conniected load,
usiially ane or more band-imizsd dnvers in a multi-way system.

2.2.3. Lake Processing and Controller

PLM+ Seriss devices integrats ssamlessly into the Laks Procsssing environment and ars accsessinls via the Laks
Controllsr softwars. Processing modulss offer praciss ssttings for gain, delay, crossover sattings, equalization and
fimiting. Lakea processing features incerporated in sach meduls include Raissd Cosine Equalization™, linsar phass
crossovers, and Limiterhvax™ loudspeaksr profsction. Pleass refer to the Lake Controller Operation Manua! for
further Information.

2.2.4. Analyzer Plug-in

Laks Controllar software provides integration with third-party regl-tims analyzers, providing simultansous
messurament display and EQ adjustment via the Laks Controller. Approvad analyzers inciude Rational Acoustics
Smaart 7. SysTune from AMFG, and Wavellapturs Live-Capturs Light or Live-Capturs Pro; additional third-party
analyzars may be approved in e fuiure.

Please refer to the Lake Controber Opsaration Manual for further information regarding the Analyzer plug-in and
associated Tunctionality.

2.2.5. Dante™ Audio Network

PLM+ Series devices include Dante digital audio networking as standard. Utilizing the latest advances in Ethamet
technology, Dante offers simplified system configuration and extremely low latency while delivering very high guality
uncompressed digital audio across the Lake network. The Zen™ automatic configuration feature enables plug-
and-play setup without third-party DHCP or DNS servers. Danieis compaiible with high-bandwidin networks,
aliowing langs numbsars of audic channels 1o be distributed alongsids control and analyzer data. T glso suppors
AESS8T, a new open standard, making it easier o connect and share audio betwesn differsnt products cver
standard [T networks.

PLM+ SERIES Operation Manual rev304 [



3. Installation

2.3. Additional Documentation

This documsnt, the PLM+ Opsration Manual, serves as the primary reference source for detailed information
on the installation and operation of PLW+ Senss Povwered Loudspeaier Managsment systems. It also provides
detailed information on set-up and configuration using the front-panel intedace.

For complete miommation on DSP configuration and operation using Laks Controlier, please refer to the
Lake Controider Mahusl, avallabls onfine at www labgruppen. comyisupport.

For detailed information on configuration and operation of the power platformn using CAFE, please refer to the guide
smbeddsed in the softwars or 1o the CAFE Coach video saries avalisble on ths Lab gruppen
YouTube channel or via a link on www labgruppan.com.

3. Installation
3.1. Unpacking

Carsfully open the shipping carton and check for any damags o the device or the supplied accassories. Bvary
Lab. gruppsn product is tssted and ingpected before lsaving the faciory and shouid armve in perfect condiion. i
any damage 18 discovered, please notify the shipping company immediatsly. Cnly the consignee may intiate a
claim with the carmer ar their msurers for damage incurred dunng shipping. Save the carton and packing materals
far the carner’s inspection.

In addition to the PLM+ Serise devics, the shipping carton includes the following tams:

» PLM+ Serss Quick Start & Feld Rafersnce Guids

» AC mains lead (power cable) with Neutrik® powsrCONE connector

» Rear brackets for additional rack support {pair) along with associated mounting hardwans

Fleass kesp the onginal carton and associated packaging to faditals shipping of the device should the need arss.

3.2. Mounting

Airflow for cooling the device is from front panel (intake) to rear panel (2xit). Please ensure that no objects, such as
rack doors or ids, are placed at the front or rear of the rack to ensure that airflow is maximized. This device has no
top or bottom vents and thersfore PLV+ units may be stacked directly on top of sach other.

Sufficient space should be available at the front of the rack to accommodate the handles, and al the rear 1o
accommodate connectors and calbles; allowance must be made for cabls or loom bends within a rack

B LM SERIES Operation Manual rev 2.0.4



3. Installation

3.2.). Rear Mounting

Two rear support bracksts along with asscciated mounting hardware are included with the PLM+, as shown n
Figurs 3.1, it 1z recommendsa that thess ars used wharsver possible. Fi the bracksts to the verlical rails af the rear
of the rack. Figure 3.2 and Figure 3.3 show the fitting options for fived and removabls installation.

The support bracksts are reversible and may be fitted to point aither to the front or rear of the reck; the orientation
usad depends on the rack depth and postion of the rear rack rais.

Two mounting methods are possible; note that the method shown in Figure 3.2 additionally provides exdra security
sgeinet unauthorzed removal. For situations whers rapsd removal and replacement i reguired, the method shown
in Figure 3.3 should be used.

Fig 2.1: Rear support bracket with mounting hardware

0 =g

Fig 3.2: Rear support bracket mounted for Fig 2.2: Rear support bracket mounted for
flxed installation and bracket pointing forward removable installation and bracket pointing back

PLM+ SERIES Operation Manual rev304 3



3. Installation

A

A

3.3. Cooling
3.3.1. Dverview

The PLM+ Series devices use a forced-air cocling system with aiflow from front to rear, allowing high continuous
power levels without thermal problems. Front-la-rear airllow is preferable as air at the front of a rack iz cooler than
that at the rear in nearly all situations; never atternpt to reverse the aidlow. The operation of the PLM+'s cocling
system is dependent on front-to-rear airflow; it will not function effectively with external airfiow in the opposite
dirsciion.

Make sure an adecueate air supply is provided in front of the PLM+, and that the rear of the PLM+ has sufficient
gpace to allow air 1o escape. i the PLM+ is racke-mounted, naver oparaia the unit with any front or rear rack doors
Or Covars in posiion. It is recommended 0 kesp the ambient temperaiure around the PLM+ a8 cool a2 possibis.
Anincreased temperaturs can have a significant negative impact on the expected lifetime on the compaonents
inside the PLM+.

-

? MOTE: Fit solid blanks {not ventilation blanks) to unuzed rack spaces to ensure effactive air circulation
) Leaving gaps in between eme of squipment degrades the efectivensss of forced-air cooling

If ingzaliing one or more PLM+ Senes devices in a rack with other fan-cooled equipment, bs sure thet all the
other equipmeant also uses front-to-rear airflow for cooling. If this precaution is not observed, thera is a nisk of
overhealing. as units with the reverse aiffiow will be drawing In air which has already been heated by the PLM+s,

3.3.2. Temperature Sensing and Protection

The PLM+ s squipped with a sophisticated temparaiuns sensing system which protects it fromany overhaating
Wizt may ocour as a resuft of inadequats vaniiation.

"

[ ¥ NOTE: Always ensure the dust filters behind the detachable front panel are clean to ensure maximum
—f—; possible airfiow.

3.4. Operating Voltage

The iabel adjacent to the mains (AT) input connecior indicates the AT mains voltage for which the device is wirsd
and approved. All PLM+ mcdels incerperale a universal power supgly cperating from 85 V1o 285 VW, but with
LWL (Under Violtage Limiting) active telow 80 Only connect the mains cable (AC cord) to an AC source of the
voltage shown on the labsil.

The PLM+ usas primary swiiching, which means the mains power is rectified on the primary side of the
tmansiormer. This males the power supply insensitive to mains freguency variation, and it will operate normally on
lina frequenciss from 45 10 75 HE

10 LM SERIES Operation Manual rev 2.0.4



3. Installation

if themains plug (AC plug) fitted to the mains cabls [AC cord) 1s not appropriste for your country, it can bs removed
end & looally-sourced ons filted instead, obsenving the color coding in the able below:

powerCON pin ‘ 230V Cable

L Browmn Biack

N Blua Whits

@ Green/vallow Graan

Table 3.1: AC Plug Conflguration
it you &re not 100% confident of your compstence to replace the mains plug (AT plug), the task should be carried
A out by gualified parscnnel.

Cince & suiiable AT powsr supply is connected, the devios can be turned on using the front pans! power bution.
When the devics 12 turned on, the power bution LED changes from red (Standioy) 1o green (Active).

- =
MOTE: In-rush current is controlled and mited during the soft-start sequence. This enablss multipls
|-"— PLNM+ uniis on the same AC mains crout to be turmed on simuliansoushy

3.5. Grounding

Analog inputs feature lso-FHoat™ ground isolation, a technology which combinss the benefits of transformer
coupled isolation with the advantages of clean, dirsct-couplad inputs.

The sudio converters are galvanically isoiated, and not connected o mams ground. High-speed transformers and
opto-isclatiors create a bamer betwean the device and the outsids electnedl smvironment

— —y
- —

:?) MOTE: The lso-Float featurs = activated by default, but may be disabled via the Lake Controller
| __, softwars: ar via the front pans! menu

Uss correctiy-shieldsd balanced audic input connsctions 1o minimiss hum and interfersnce. Plsase refer to section
8.2 4 for further information.

A MNEVER disconnect the sarth {ground) pin on the mains cabls (AC powsr cord).
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&, Product Overview

4. Product Overview

4.1. Front Panel Overview

The front pansl pressents the following amplifier siatus indicators:

0 ¢ 6 ©

The front panel controls are clustsred around a daylight readable LCD @ |, allowing adjustment and monitoring of
the majorty parameters and maters. The two clusters of controls on sither side of the LCD includs five dedicated
function buttons @O O @E | sight dynamic function buttons with smbeddsd LEDs @@ and a rotary data
sncoder @

© Handles - Two sturdy cast aluminium handlss ars integrated into the front pansl. The handlss should be used
when carrying the devics, and when fitting into or removing from a rack. Ensure that any door or removable rack
front cover has sufficient depth to clsar the handlss

& Dust Filters — Two dust filters ans fitted bshind metal covers. To remove the covers, loossn the thumbscraws
located behind the handes. Once detached, the dust filter slements can be removed for cleaning; pleass refer to
section 8.2 for further information.

% NOTE: NEVER operats this device without the dust filters in place

s

& Display - The dizplay lluminates when the devics is on, except when scresn saver i active. The LCD,
function buttons, and the rotary encodsr provide real-time control and monitonng of most paramestsrs. The
LED=s smbeddsd in the function buttons indicats available menu options, provide confimmation of Contrallsr
commumication, and indicats venous faulis and wamings. The display automatically reiurns io Home view if no
activity within twa minutes

The brightness and contrast of the display and front pans! LED=z can bse adiusted via the front pansl menu. A
screansaver will turm off the display when the unit is lsft without any action or with very low power output signal for
20 minutes. it will light up again st the push of any bution, when the Lake Controller communicates with any frams
or when signal reachss above -20 dB on any powsr output. Pleass refer to Section 7 for further details.

@ Standby - PN+ Seres devices ars powered on and to standby using the top-left button, or via the
Laka Controllar.
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4. Product Overview

8 Mute Enable - Sslect MUTE EMABLE 1o allow the dynamic function butions to operate as mute controls for
the Moduls inputs and power output channsls. The MIUTE ENAELE button flashes when the mode is selacted;
a subseguent press daselscis this mode. I lefl activated, MUTE ENABLE mods will automatically disable two
minutes after the last muis action

@ Meter — The METER button scrolls through vanious meter views including the default Home View, Amplifier
Meters View, Temperature Maters View, Input Meters View and Medule Meters View. Pressing METER from Menu
Mods retums the scresn to Metar Mods with the Home View displayad. Pleass rafer ioc section 7.6 for further
datails

@ Menu - Afar pressing the MENU bution, the LGD will display the top evel menu. In Menu Mode the dynamic
funciion buttons enable access 10 vanous imormation and funcionglity. Pleass refer 1o section 7.6 for further deisils.

© Dynamic Function Buttons with LEDs {Left of LCD) - Tns functicn of thess butions changs according 1o
the currenily selscied view or msnu.

* [N Menu Mods they are usad for menu navigaton and for paramsier selection

* [n Mater Moade they previds Module input muts/unmuits funationality in comunciion MUTE ENABLE

The left buttons provide Moduls input mute functionality, muts indication and faufis and warning indications relating
to the individual PLM+ inputs. All four LEDs will flash simultanscusly when indicating frams faults (red) or
wamings {yellow). Please refer 1o section 8 for further detals.

© Dynamic Function Buttons with LEDs (Right of LCD) - Tna function of thess buttons changs according 1o
the cumsnily selected view of msnu.

¢ n Manu Mods they are ussd for menu navigation and for parameter selection
*  [n Meter Mode thay provide PLM+ output miute/unmilie functionality in conjunction MUTE ENABLE

Al LEDs provide individuel mute, olip, Tault and waming indications for the PLM+ power cutputs channsis. Pleass
refar to esction 7 for further details.

& Communication LED — Tns high-intansity winte LED lluminates whits to indicats hat the ModulaFrame s
selected in the Lake Controller; it flashes white to indicate communication with the Lake Controlier.

The brightness of the LCD and communications LED can be adjusted in the Frams page of the Main Menu on the
front panst.

& Rotary Encoder — The rotary encoder is Used 1o modify vanous parameisrs (5.g. input level) via the menu.
ANrien a menl tem is selected that permits adjusimeant of parameier valies, the ring arcund the rotary encoder
lluminates. In Homs View the sncoder can be used o scroll through the Meter Visws

& Exit — The EXIT button is used primarily while navigating the menu gystem in Msenu Mods; pressing EXIT will
retum the menu up ona lavel. In Meter Modes, pressing EXIT retums the metering display to the default Home View
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4. Product Overview

4.2. Rear panel

i (e

o

Input Connectors

@ Analog Inputs — Four analog inputs ars avallsiiie on standard XLR-3F connsciors, slectronically balanced and
featunng Lake Iso-Fostcircuitry. Impsdancs is 20 kohms; maximum input lavel is +26 dBu.

@ AESS Inputs — Two jaiching XLR-2F connactors accep! four channsls of AESS digial audic. Input impedancs
is 110 ohms; ensure that 110 ohm digital audic cables ars Uused

Output Connectors

The PLMZ20KA4 and PLMTE2K A2 areYour device will beeguipped with ane of the Two ouiput connecior options
Both options allow for Bridgs Mode operation, which is activated in the Laks Controllsr softwars. Pleass refer

io the Lake Controlisr Operation Manual for mors information. The PLMSK44 is sguipped with both binding posts
and =peakON connectors, and doss not support Bridgs Mods operation

& Binding Posts — Bower cutputs are availabls on four sgparate pairs of fully enclozed binding posts

O speakON connectors - Powsr outpuis ars availabls simuftzneously on a single &-pols connacior (PLM20K44
and PLM12kK44 cnly} and on two 4-pols connectors. The four-pole connaciors camy ouiputs fior channels 152
and 384 respectively. For PLMSKAL connsctor 1-camess culput channsis 1 and 2, connector 2 camss channst 2
connecior 3 camise channel 3and 4, and oonnacior 4 caries channal 4.
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& Product Overview

Ethernet and Power Connectors

@ Primary Network Connector — Tha primary Nautrik BJ45 etherCONE connection provides integration nto

an Etnermet contrel network which may includs cther Lake Processors and the Lake Centrolier software. Metwork
connecton parmits full control of all fJunctions along with rsal-time metsnng from a remats pesition. This device
suppors the Dams saudic networking protocol for multichannsl, high-cgsfiniion-digial saudio over hs same Ethernst
connection. It alec supperis AESET audio flows.

Usa the primary connector when using a star network topclogy, consisting of individual Cat-58 connecticns
between he davices and an Ethernet switch. Altematively, this connection can ba used to daisy chain directly to
another Lake Procsssorn The daisy chain topolegy should not be used with Danis.

MNote: Do not create a clesed loop when configuring muliiple devicas in an Ethamet networs; this will
- Causs 8 network malfunction

@ Secondary Network Connector — The secondary network connector can be used to daisy-chain multicls
PLM+ Serigs devices. Altarmatively, 2 Dants dualnstwork topology can be creatsd by connscting all sscondary
retworks connectors 1o a separate Etremet switch, ensuring full redundancy in the avent of 2 network. companent
failure. If the device has Dual Redundancy snabled, any AESET audio must be on the Primary network

(e, AESET cannot oe ransmited or racarved on the Sscondary connscicn)

@ Mains Power Connector — AC mans inpws for the PLMBOKLL and PLM12K44 is via a Neutrik powsrCON
connecior, rated at 324, Cennecior mates with supplied AC mains gabls. PLMSKA4A uses a standard IEC locking
connecior. See previous section on Dperating Viofiags for mors Information
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5. Operation and performance

9. Operation and performance

5.1. Operation precautions

Maks sure that the Standby bution on ne unit’s front panel s sfner unli (OFF), or red [(STANDEY), before maxing
any input or cutput connsctions. Ensure the AC voltage is within the rangs printed on the label agjacent to the AC

mains connector. Ensuns no input signal s presant when powsning on e unit to reducs the rizk of any inadvertent

bursis of high level audic.

5.2. Power output performance

The PLM20K A4 and PLM12K44 use Lab gruppan's patented Clags TD technology (Tracking Class I in the oculput siages,
which couples the efficiency of Class O topologiss 1o the sonic purity of Class A/B designs. The primary bensfit is that
Lab gruppen’s Class TD works periactly undsr all load conditions. The output maintaing its fat frequency responss
even into complex lcads with very low nominal impedances. Reliability is very fign, and there is no interferencs wih
nearby RF sguipment. Superior efficiency allows greater power density while minimizing cooling requirements, yet

cund quality matches that of the bast Class AB designs. The PLMSKA4 usss a newly developsd Class D tschnology
design with incrsased eficisncy and susisined sonic perfonmance.

5.2.1. Symmetrical Power

The PLM+ modsls can deliver power &

£
(5]

fiown in Table 5.1 when all channels ana driven agually

PLM 5K44 SO0 W 1260 W 1260 W 1260 W 700 W
PLM 12K44 J000W 000 W J000W 1800 W 850W
PLM 20H44 4400 W S000 W 4400W 2300W 115D W
x
", o

Table 5.1: Symmetrical Load Power Ratings

5.2.2. Rational Power Management™

Raticnal Power Managemen!t™ [RPM) s a unigue Lab.gruppen feature that alfows lor flexible allocation of power
across channels of the PLM+ unit. Power that is not used by one oulput channsl is fres for use by ancther output
channel with greater demands. Unigue to this range is also that the smaller models in the range have amplifier
cnannals that can producs the maximum channel powsr of the largest modsel. Hencs, by using BPM, it is possible
to significantly scale up a channel from its averags, which is 25% of the total available power inthe frame. RPM
allocates power up to the total imits of the specific amplifier modsl.
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5. Operation and performance

Dissired power can be specified in several domaing: burst and peak power; peak and BMS voltage; and also
the spaaker's AES powsr rating. By specifying the nominal impsedancs of the load, the BPM algonthms have al
input deta reguired to calculats resutting RP =¥ settings. f the desirsd BPM settings taken icr‘erii"ﬂf aliow total
output hugher than the capabilities of the amplifier, BPM will reduce actual RPM configuration evenly based on a

propartional reduciion in E :If‘lw appisd, the BPM functionality will ensure that the channel is not delivering mors
power than epecified. The ISYPL miter algonthm performs the actual Imitation. As dsfauli, the smalier models iIn
the rangs have an RPM configuration detailing an equeal shared power allocabon cross the channels at a voliags
(default voltagse limitstion] given in the specification shest. To pravent the risk of over allocating the power supply
faor vanying or incorrect load imped iances. BPM has a imitation for the smaller models in the ranges of the numib
channels that can be lifted above the default voltage imitation. BPW can be configured in two modes

-

[

5000 W

3000 W

Figure 5.2: Amp channels power adjusted to match the loudspeaker requirements

Auto RPM: The frams will automatically sllocate powet per output channel according to the ISVPL sattings in the
speaker presst (per module output) in Lake Controlier. Auto BPM assumes a nominal impsedancs of the Load and
spplies an approximeats power giocation. Auto BPM 15 default for PLM+

Custom RPM: The CAFE softwars allows users to creats an
Switching to Custom mode disables the Automatic mode. Additional mformation s avaliable in
supplisd with the CAFE softwars download

fvanced custom powsr aliocation schemea
documesntahon
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5. Operation and performance

CAFE with ESP: CAFE (Configuring Amplifiers For the Emdronment) is a dedicated software application for
Windows and OSX that provides tools for system planning, specification and commissioning. CAFE incorporates
the Equipment Spsecification Predictor (ESF), a software moduls that exeminss SPL and spsaker raguirsments
for a project and generates requirsments for ouiput powsr on an amiplifier and system lsvel. ESP will gensrate a
custom BPN configuration optimizing the power allocation within the frame. For more information on CAFE and
ESP pleass consult the documentation supplied with the CAFE softwars download.

5.3. Amplifier and Load Protection Systems

The PLM+ 15 equippsd with & comprahsananve sst of protsction circuits. If operating condiions becoms sufficiently
extrems that any of thess circuits bscome active, indication is provided by amber or red LED= on the front pansl,
and by text notifications in the Lake Controller and CAFE softwars. Refer to ssction 8.1 for more information on
warnings and faults.

5.3.1. Inter-Sample Voltage Peak Limiter (ISVPL)

The ISVPL is a high quality voltags Imiter that can deliver seamless signal limiting to any desirsd level. It ensures

that the voltage at the output termingls never excesds the defined threshold. i operaies on these prnciples:

» The signel is delayed slightly to aliow the I5VPL to look-ahead and reduce the gain before voltags in sxosss
of the threshold can appear at the output. This results in zero voliage overshoot &t the output with a rounded
limitation up to the threshoid.

» The amplituds of the output signal between digital semples is predicted which permits the ISVPL to respond to
analog peaks that may ocour &t the digital to analog convearter,

» The release tme of gain reduction 2 adaptive depending on the dynarmics of the signal. i = posaible to sslect
different ISVPL profiles for imiting optimization for a specific fregquency band and personal prefersnce. The
profiles are dvidaed into two categores, with one category optimizad for low distortion end the other foousing
on producing high sound pressure level (SPL). Within each category thers are profiles optimized for the diffsrent
frequency bands.

5.3.11. Low Distortion Profiles

v Uniersal = The universal profile i & soit imiter that can De ussd for all frequencies and Is conservalive in s
aotion upon VCL and CPL.

o Sub/lLF—The Sub/LF profis is tuned for frequency bands below 800 Hz_ It has longsr sttack and relsase times
and g less consarvative when it comes to acting upon VCL and CPL

5.3.1.2. High SPL Profiles

High SPL profilse do not uss the adaptive relsase tims featurs. High SPL profilss optimized for high frequenciss
uss less of the look—ahsead delay peak—rounding features; this featurs is used most in the Sub profils and least the
HF profile.

v Sub - The Sub profile i optimized for frequencies bstween 20 - 200 Hz
» | F—The LF profle s optimized for frequencies betwesn 20 - 1200 Hz

o MF—The MF profils is optimized for frequencies betwsen 300 — 6000 Hz
s HF—Tha HF profils is optimized for frequenciss above 1 kHz
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5. Operation and performance

Mayx. Sinewave Burst Power (Watts)
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Table 5.3: 1SVPL=to=output examples

The ISVPL thrashold may be sat at any level batwesn 17.8 V and 800 V in the Lake Controlisr scftwara. For furthsr
detalls, please refer 1o the Laks Controfler Ussr Manua

Laks-snablad amplfier davices (D Searies Lake, PLM+, PLM} that have & smaller peak output voltags capability stil
fiow 1ISVPL spealksar threshold ssttings up to 800 V. When a throshold is set albove the cumant maximum capability
f a powar output channel, the actusal F‘ PL will sutomaticaly be set 1o the maximum ISVPL for that channsl
channel and displayed in [ ]. Therefors, the ISPVL thrashold can be set a1 the Moduls for the Sﬁﬁaﬂ'E'l'E-E MsCimum
capabity, and the Module file remgins cross-compatible with all Lake-enablad ampifier devices.

L__J w

5.3.2. Current Peak Limiter (CPL)

The output Currant Peak Limiter (CPL ) ensures that the power cutpul secticn will not be $EI.I'T"EI.¢525 b‘r" Torgk ] itio
deliver current levels at the cutpuis that exceed te maximum current ratings. of the output transistors. The CPL
KESDS The culpUt transisions within their Safe C'-..,-EI'EA 1 AredE S0A): The CGPLIsT non—adiustable

L]

This condiion indicates an attempt 10 draw excaszaive curmant at the outpui. The owtput is attenuated uniil the
cutput cumant falls bslow the maximum current rating. Limiting ie performead by tha ISYPL limitsr in conjunction

with the selected ISVPL profile.

CPL acinity 1s snown by red indication on the Power channel LED of the affectsd cutpui channel and a
comasponding text descripiion on the front panel in Lake Conirolisr and CAFE scfiwars programs.
Rafar to esetion 8.1 for mors information on warmings and faults.

:}) NOTE: If excessive curmant is indicated, check the output cables and examins the loudspeaker. If
=+ mpsdance appsars nomal, you may rectify the condition by aitsring the ISVPL ssitings or lowarning
input lsvels. CPL indication can be triggersd by excassively low output impedance, possioly the result

of too many loudspesksr cabineis connecied in paralis|
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5.3.3. Power Average Limiter (PAL)

The Powsr Average Limiter Active waming (PAL Active) will be displayed whan the power SUpply's maximum rated
design paramstars ars reachad. When this warming is displayed, gain limiting is being applied o the output signal
and tha ISVPL thrashold is lowered accordingly

PAL ectivity is shown by flashing yellow on the frams LEDs and a comesponding text description on the front and
in Lake Gomiroller and CAFE sofiware programs. Refer to section 8.1 for mere information on wamings and faults.

5.3.4. Breaker Emulation Limiter (BEL™)

PLM+ amplifiers are powerful devices that can draw a considerable amount of currant from the mains supply.

The BEL modsis the temperature in the extermal brealesr and limits the mains curment to prevent the braaksr from
tripping, The BEL can be configured with both a breaker profile and a nominal current value, The nominal current
valus can be sst from 1 10 32 Ammne, though the PLW 12K44 will automatically limit at between 525 and the

PLM SKA44 betwesn 2-15 Arms. Just as with ISYPL, the actual valus is displayed in [ ] The different modsls have
Jifferent maimum cumsnt capabiitiss a8 spaciiies in the specification snest. Also, e smallsr modsels can be
configured all the way up to mexamum user range. When the nominal curmant is set above the modsi's capabilities,
the aciual cument is set to the maximum capabiliies of the unit. Therefore, the nominal current can be sat Tor the
appiication and the configuration remains cross-compatible with all the modsls. There are three differant profilss
available for salaction:

»  Conservalive — The conservative profile allows no momentary current above the confligured threshold,

»  [ast - The fast profile models the time constant of the tip-curnve comesponding to a fast breaker. It momentarily
allcws curment above The thresnold to pass for a short time, leading 1o an increased modsled Temperaiurs. For
ihe limiter 1o dissngags, the currsnt must reducs below the threshold 10 enabls the breaker 1o cool down.

¢ Universal = The universal profile models the tine constant of the trip-curve corresponding to a slow breaker |t
momentarily aliows current above the threshold for a longer timea, lsading to an increased moedeled temperaiurs.
For the limiter to disengage, the current has to reduce below the configured current for the breaker to cool down,

The BEL is configured manually from the front pansl with the Lake Controlier or GAFE software. CAFEs ESP
design aid can also predict the cumant consumpiion, with the sxact spasker reguirements, ahd proposs a
safsguarding BEL configuraticn

BEL activity i shown by flashing yeflow on the frame LEDs and a comssponding test description on the front pansl
in Lake Controlier and CAFE softwars programs. Refar to section 8.1 for more information on wamings and faulis.,

5.3.5. Under Voltage Limiter (UVL™)

PLM+ devicss are eguioped with an under voliage fimiter. With multiple, poweriul devicss ona miains distribution
lina, heavy curmant loads risk the reduction of voltags below that required for devicas to funciion. The UVL reduces
the mains current draw whan voitage drops below 80V The ameount of reduction applied increeses as mains
voltage drops towards 85V, a1 65 V the power supply is shut down. The mains supply is continuslly monizored and
wien sufficient voltage retums the power supply automatically restarts.

LVL activity is shown by flashing yallow on the frame LEDs and a comresponding text description on the front panst,
in Lake Controlier and CAFE softwars programs. Refar to section 8.1 for mare information on wamings and faulis.,
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5.3.6. Current Average Limiter (CAL™)

The Current Averags Limitsr (CAL) monitors the RMS currant drawn from sach powser output channel 1o ensurg

that the power oulput steges ans not overlcaded. When aclivated, It reguiates the current io g safe level io

proisct the channel. The CAL should not be activated in normal usage. CAL activity is shown by red indication on ihe
aifacted Powear channsl and a comesponding text description on the front panel, in Lake Controller and CAFE softwars
programs. Rafer io section 8.7 for mors information on wamings and faults.

5.3.6.1. PLM5K44

For the PLMSK44, the CAL thresheld ie calculated per Power channel based on the actual ISVPL setiing. A nigh
I5VPL satting resulis in & lowsr average cument, whersas a lower IS\WPL sstiing allows for a higher avsrags
curnsnt.

? MOTE: For PLMSK44, {0 opiimize the CAL's behavior when playing into a low impedance
B lpad - manually sst the desired ISVPL 1o reflect the real peak Vollage output to allow
for a higher avarage cumsnt.

5.3.1.Voltage Clip Limiter (VCL)

If curment draw from the unit's power supply is oo high, the F3SU's requiation capabiliy may be exceseded and
the internal voltage ralle may drop and causs clipping: I this oocurs, the VOL acts rapidly to prevent clipping on
the subsequent peaks. Limiting is performed by the ISVPL limiter in conjueton with the selecisd ISVPL profils.
Veltage Clip is shown by red indication on tha affected Power channgl and a corresponding text daseription on
tha front pansl, in Laks Controder and CAFE software programe. Refer 1o saction 8.1 for more information on
wamings and fauls

5.3.8. Temperature Protection

5.3.8.1 Overview

PLM+ devices are-equipped with a sophisticated tempsraiure sensing systesm that provides protsciion

from overneating which may occur as a result of inadequate ventilation or exosssive power output. Thermal
measurements are made af sevaral points within each powsr output channel along with measuremamnis in he
power supply and DSP areas, The terperature protection scheme is designed to let the amplifier to operate
continuously, with the mighest possible output, and prevent shutting down. I temperature in any area reachss

a critical level, & waming is displayed. The waming is issusd at approximaiety 80% of the maximum aliiowables
temperatera. [T the lemperaturs continues toincreass, a imiter s engaged that imits signal peaks 1o reduce further
neat accumulation. Limiting is accomplished by gradusl reducton of the ISVPL thresholds. In the extreme case
wheare the limiter cannot reduce heat accumulation and temperaiure reaches 3 dangerous leval, a Tault is displayed
and audio is muted

Each powsr cuiput channal, the powser supply, and DSP arsa have separate indications. For all tamperaturs faulis,
temperaturs monitoring will continue at 0.5 second ntervals, with the output remaining mued. When the.anrea has
cocled below the dangerous threshold, the faull condifion is clearsd and audio is resioned

5.2.8.2. Power Output Channels

A Power output channel temparature warning or faull is shown by yellow or red indication on the aifected
Powar chennel and a comresponding text description on the front pansl, in Lake Controller and CAFE software
programe. Rsfer 1o secton 8.7 Tor mors infcrmation on wamings and faulis.
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When an amplifier output channel reaches the temperature warning threshald, the Amp channel Temperature
Limiter {ATL) is engaged, reducing power output 1o avoid amp channel protection (muting). Limiting is removad
when tamperaiurs falis below the warning threshoid.

5.3.8.3 Power Supply / DSP

A power supply (P3U) or DEP tsmperature warming or faull is indicaied by flashing Frame LEDs.
* A wamming is indicated by flashing yeilow LEDs

» Power supply Tempearaturs Limit {PTL) is indicaied by fiashing yellow LED

* A fault s indicated with flashing red LEDs

Whan the powsar supply reaches the ismperaturg warning thrashold, the Power supply Temperature Limiter (FTL)
ic engaged. Total ampifier output power is reduced {0 avoid power supply faull protecticn {muting of all channels).
Limiting is removed when the temperaiurg falls below the waming thrashold.

9.3.9.DC Protection

D protection is implementad on sach powsr oulput o prevent damags 1o connected loudspsakers or any PLM:
componsnis. DO present at the output will causs the units power cutput module braaksr to blow, causing a
parmanent hardwars fault that prevents sighal throughput. In this instance the channels LED will lluminats red and

a service channsl fault will be visible on the display and registered in the Lake Controller and CAFE siatus views on the
PLM 12K44 and PLM 2044, For the PLM K44, thare is no Tault displayad in this instance, but no signal will be
presant on the output. For all models, the davica will need 1o be sant in for sarvice.

? MNOTE: A blown bragker Inthe power ouiput module s not a user servicasable fauk
=", condition and the unit should be returned for repair,

5.3.10. VHF Protection

The PLM+ includss protection circuiis that detect Very High Fregqusncy (VHF) content in the output signal

The detection is amplitude—, frequency— and ime—dapendent. I continuous VHF signals are detected above the
threshold for morg than the attack time, the cutput will For 20K44 and 12K44 only) attenusts the signal untll i 18
below the VHF threshold. When this is done, a VHF Wamning is displayed. If the signal is above the VHF thresheld
and tha maximum of -12 dB of gain reduction is not anough toiake tha signal below the VHF threshold, the signal
will go inte mute afier 15 seconds and a VHF Fauit is displayed. VHF Fault will release the muis again afier
approximatety & saconds. For a BK44, the VHF thrashold will directly gote VHF Fault and mute the signal for
apprxamatety § saconds before relsase and test again. When continuous VHF signal stops, the ampliier retums 1o
nomgl operation.

Thies protection sysiam reccognizes only continugus VHF signals at nigh kevels that will not appsar in spesch or
MUEc. ANy such content can thersfors be considered as a Tault condition. VHF protection I8 essential 1o avoid
damege 1o HF drivers. VHF protection i dependant on & combingtion of autput powsr lavel and fregusnaoy.

Figure 11.4 shows a decreasing power threshold, from approeximatsly 10 kHz upwards, which illesiraies increasing
sansitvity of the prolection system with frequency. Whean comiinuous cutput power above the thrsshold line is
deiscied, VHF proteciion becomses aciive.
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Fig 5.4: VHF Protection Freguency Sensitivity

The attack time of the VHF protection circuitry also changss with frequaency, becoming shorter at higher
freguencies. This ig shown in Figurs 5.5.
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Fig 5.5: VHF Protection Attack Time Variations

The VHF protection cirsuit doss not alter the amplifisr’s frequency response. It is implementsd solsly to detect continuous
WVHF content. HF contant of normal music or spsech signals at peak levels will be passed in full. Operation of the VHF
protection ciroutts is indicated by the Power channal's LED that will iluminate yellow and display VHF Waming when the
mexamum -12 dB gain reduction is applied (20K44 and 12K44 only). The Powsr channel LED will fight red for VHF Fault.
Both of these will be registered in the Laks Controller and CAFE status views.

9.3.11. Short Circuit Protection

A low impedance or short circutt at the power cutput ierminals is detected when the output current is high (Currsnt
Feak Limiter i active) and, simultansously, the psak output voliags is bslow & predetsrmined threshold. When this
situghion occurs, the output stags is mutsd to protect it from damags.

Dpearation of the short circuit protection aystem ig indicated by red indication on the affected Powsr channsl
and a corresponding text description on the front pansl, in Lake Controller and CAFE softwars programs.
Refer to section 9.1 for more information on warnings and faults.

The presence of a short circuit (or low impedance) is re-tssted every six ssconds, and the output remains muted
until the fault clears.
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5.3.12. Power supply protection

The powser supply is very advanced and has ssveral internal control and monitonng funcions. Should any of thess
fail, the power supply will shut down to prevent damage or limit seventy of the fallure. Power supply Taults, or
power supply needs saenacs faults, ars indicated by flashing red on the frams LEDs and a comresponding ted
description on the front panel, in Laks Controller and CAFE softwars programs. Befer to ssction 9.1 for more
imformation on wamings and faults.

In the extreme event of simultansous low mains voltagse supply and high powsr dsmand, the amount of incoming
energy may not be sufficient for continuad operation, The power supply will then be forced to shut down. This
condition iz & power protect fault, indicated with a red LED and associaisd smor messages registered in Laks
Controfier and CAFE softwars programe.

5.3.13. Mains anomaly pretection

FPLM+ Senes amplifiers incorporate several features to ensure continuous operation in case of imegularities in the
AC maing senice.

Over-voltage — If the power supply detects miaine voltags above 400 V peak or 270V BMS, it will entar protective
shut down mods. The amplfisr will auto-restart if the condition clears. Will be indicated by flashing red on the frame
LEDs and a corresponding text description on the front panel, in Laks Gontroller and CAFE software programs.
Beier to section 8.1 for mors information on warnings and faulis.

Under-voltage — If the power supply detects mains voltage of less than 65 V, it will enter protective shut down
mods. The ampifier will auto-restart if the condition clears. Will be indicated by fieshing red on the frams LEDs
and a corresponding text description on the front panel, in Lake Controller and CAFE software programs.
Retar 1o section 8.7 for mors information on wamings and faults.

Mains instability — If the powsr supply detects protracted instability in the AC mains, it will enter protective shut
down mode. The amplfer will auto-restart i the condition clears. Will ba indicatsd by flashing red on the frame LEDs
and a corrssponding text description on the front panel, in Laks Controller and CAFE softwars programs.

Hefer to saction 9.1 for mors information on warmnings and fauits.

Mains glitch — if the powsr suoply detects & momentary mains glitch (missing cycles) at the AC inlst, a warning
indication will be reported with flashing yellow on the frams LEDs and a comeeponding text description on the
front panel, in Lake Controller and CAFE softwars programs. The powers supply and product continue operation
throughout & mains giitch

Power protect — In the extrame event of simuliansous low mains voltags supply and high powsr demand, the
amount of incoming energy may not be sufficient for continued opsration: The powsr supply will then be forced 1o
shut down. This condition is & power protect fault, indicsted with flashing red on the frame LEDs and & comssponding
taxt desoription on the front panal, in Laks Controller and CAFE softwars programe. Refer to saction 8.1 for mors

information on wamings and faulis.

5.4. Power Supply

The R.EMPSE Regulated Switch Mods Power Supply) 18 designed fo keep supply voliags rails at optimum levels.
Thus the R.SMPS can deliver ull rall voliags 1o the output stage at all imes, allowing the amplifier to exhibit
consistant transient responss and a clean LF responss.

The PLM+ features a universal power supply with power factor comection (PRC). The device can accspt any mains
voltage, from 65V to 265 V. allowing it to function worldwide in many different configurations. The PFG reduces
current pesks on the lines and reducss the reguirementis placed on the mans distnbution system. PLM+ uniis offer
an unparalsled powsr factor exdramsly closs to ons.
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5.4.]. Low Inrush Current

High powsr amplifisrs with inadeguats inrush current limiting can draw considerable current from the mains at
turn—on, sometimes tipping a fast-acting maing breaker. The PLM+, however, has very low innush current to
pravent tripping of breakers. Several units can, under normial conditions, be powersd up simultansously.  you
do experience problems powering up muliipls units simultansously, they mwust sither be tumed on manually in an
orderad manner, or sequenced remoisly using the Laks Controller softwarss Global Control feature. Altarnatively,
the capacity of the mains supply should bs increased.

—,

MOTE: If insufficisnt power is availlabls to allow simultansous power—up, then thers is probably
= insufficient capacity for full power output during opseration. |t is recommended that additional capacity is
added to the mains powsr distnibution systam.

5.5. LoadPilot Load Monitoring
5.5.1. Introduction

LoadPilot is a Taaturs in PLM+ amgplifisrs thet can continually monitor the integrity of loudspeakers and cables
connecied to the ouiputs o ensure that they are functioning properly and free from major anomaliss or faulis.
By implemeniing LoadPilot, sysisms moomporating PLM+ amplifiers can be csrtified in compliancs with voics
evacuabion standards such as ENS4—16 and NFPATZ.

LoadPilot functions by automatically superimposing low—level pilot fones on the input signal {if any present) to the
amplifier. One tone is below the range of human hearing (approsamatsly 10-20 Hz) and the cther above (24 kHz),
g0 the activity of LoadPilot iz insudibie regardiess of whether the system e cumenthy reproducing program content.
High—resolution current sensing on the ouiputs can calculate the impsedancs of the load &t the fequsncy of the
tonss. Hencs a stabls maasurement of the impedancs of ths load can be obiained and potential anomaliss or
faults can be detscted that would indicate impairad loudspesaker function or total inopsrability dus to falurs of the
loudspesksr or faults in connected wirng. The supsrimposition of pilot tonss and analysis is interleaved actoss the
amplifier’s output channals with & maximum total cycle tims of around 20 seconds.

LoadPilot is implemented and configured in the CAFE software. Montoring status and fault indication are displayed
on the front pane! and both in CAFE and Lake Controfer.

LoadPilot may be configured with the automatic calibration or through & manusl advanced mods, depanding on
monitoring requirsments and characteristics of the connsected loudspeaker loads.

5.5.2. Automatic calibration
5.5.21 Functional description

Automatic calbration is suitabls for the following applications and requirements for error datection:
» |f one or two low-impedance loudspaskers are connscted; if two in paralle! is default, it will wam ifong is
missing.
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» [f thers are one or two “spurs” with TOV loudspesksrs connectsd; if two in paralis! is default, it will warn f one
i& Missing.

o [f thers is & short cirouit in the load.

» |f thers iz an open circuit (&l loudspeakers missing).

* For passive 2— and 3-way loudspeakers, i one or twio LF drivers are connected and working; i two in paralis|
ig defauli, it will warn  one is missng.

* For some paeseive 2—way designs, f one HF driver is disconnscied. (Howsver, with some loudspeakers the
HF impedancs is dominated by a passive componant Le. crossover filter and the anomaly will not be detscted.)

MOTE: LoadPilol 1 enabled only when the amplfier 1is On. [t does not function while the-amplifier is in
Standiy.

5.5.3. Manual configuration

5.5.3.1 Functional description

Manual corfiguration can be ussd in special casse where proper funchoming requires setting of custom
measurement frequsenciss, custom measurement igvels, custom warning thresholds, or combinalions of the thras.
Manual corfiguration addresses the following issuss:

High noise levels — To obtain acoursts impedance measursmeants, it is nescessary 1o drive & current sufficiantly
above the notse floor. Howsver, 1t is mportant to keep the level low in order to prevent audible artifacts from cone
travel. Al very high impedancss, the drive cument may be insufiicient. In the sutomatic mods, level is sst arcund 60
m\ which producss usable results for impedancs up to 880 ohms.

Inductance in loudspeaker cables — Loudspesker cabls inductance at higher frequenciss 1= very high relative to
passive resistance, and the inductance increasss linearty with langth. Consequently, monitoring at the 24 kHz pilot
tone frequency can be problematic with very long cables. The automatic mode will estimats cabls impedance for
24 iz and allow it 1o be used as long as i is less than 33% of fotal impedance presented by the load and as long
a5 the total impedance s below about 440 ohms.

DC blocking capacitors in loudspeakers — Some loudspeakers Incorporats & capacitor designaed to block
damaging voltages at vary low frequanciss. This may inhibit accursts measursmants when using the 10 Hz pilot
tone. In automatic mode, LoadPilot will disable the 10 Hz tone if total impedance s above about 440 ohms.

Constant voltage loudspeakers — Loudspeakers driven via transformers in 70VT00V eclutions ars mors likely
to exhibit wade varistions in measured impedance a8 music and/or pilot tones are reproduced by the system. Also,
most constant voltags systems opsrate mors than two loudspeakers in paralel. Thersfore, in addition to manusl
configuration of LoadPilot, additional step may be requirsd. Thass include:

s [nsertion of & ssnes capacitor n each loudspeaker 1o block the 10 Hz LF tone — This will defest messunng the
loudspeakers with the LF tons, but will allow ths LF fons o propagats through the entirs cabls run.

» [nzsriion of EOL (ehd—of-ling) resistors — This enables LoadPilot to detect cable faulis in a spur of the system

* Insertion of EOL {end—of-ing) inductor — This is not mandatory, but it will avoid the loss of level at mid and high

frequencise dus to the EDL resistor
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MNOTE: Manual configuration of LoadFilot is implemented in CAFE varsions 1.1.0. and latar For detaiied
——r— information on manual configuration of LoadPilot, please refer to the integrated guide in the software
program and o the CAFE Coach vidscs posted on the Lab.gruppen welb site and on the Lab.gruppen
channal oh YouTulbs.

5.3.4. Indication

The LoadPilot feature constantly moniars the impedances at the two given pillot tone freguencies and comparss to
the messunsd threshoids. The following faults and wamings can s riggensd

v Speaksr shorisd warning — Both tonss below lower threshold. Corresponds to a distant short circuit that can
sither be in the cabling or in the spealer,

» Speasksr damaged warning — Cne of the tones Is below or abovs thresholds. Corresponds to an unexpeciad
impedance deviation of one of the tonss, most fikely a damage © the speaker.

» Under spsaker count warning — Both tones above upper threshold. Comesponds 1o an impedancs increasse
across the impedancs response and most likely & loss of speakers) in a parallel speaker connsection.

o Mo load fault - At least one tong above measurabla ansa or significantly above upper threshold. Most likaly
corrsponding 1o loss of the load.

* Short gircuit faul — LoadPilot analysis below short circuit threshold,

5.6. Audio over Ethernet

The PLM+ Series Laks devicss inciude Dante and AESET digital audic networlking as standard, utilizing
tha latest advancas in Efhemat technology. Dants offers simplified systam configuration and exdremely low
latency wiile delivering very high guality uncemprasssd digital audio across the Lalke networke The Zen™
automatic configuration faaturs snables plig-and-piay satup without third-party DHCP or DNS sarvars
Danta is compatible with high-bandwidth netweris, allowing large numbers of audio ¢hannels to be
distributed alongside control and analyzer daia

AESET s a new open standard making i possible connect mors davicas togsther and share audio.

The PLM+ also have a featurs o convert between AESET and Danis, and can accordingly work as a
bridge betwsan the iwo different network protocole. f can input & channels of AESET and transmit them
out again as 8 Danis channals or vics versa and in any combinaiion of Dante and AESBT channsis.

The PLIM+ support 8x2 inputs and cutpuis on Danta/AESET. The natworksd audic channels' inputs are
routed To the Dante recsivers and ara shared betwean both Dante and AESST. Tharsfors, the total
number of networkad sudic inputs can be 8 (Dants + AESET).

On the cutput sids, the devica has 8 channsls in total — and it is poesible to configure thie channel as
Dants only (Unicast or Muliicast) or as an AESET flow as well. Up t¢ & channels can be included in &
AESET transmit flow.

In order for the devics o be able to input networked audio, *“Dante” must be snabled in Laks Controller
Ses Laks Controller Operation Manual for further details.
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5.6.1. Dante

Tne PLM+ support dual redundant inpuie and outpuis on Dante, in efther 48 or 86 kHz, with raceive
latency a8 low a8 025 ms and upto 5 ms.

Dants davicss and channels can bsa given “endly” namses, meaning audio can ba routed without having
1o use or rememibar complex numbers.

Dante channsls can ba routed in Dants Controfier or in Laks Controller

9.6.2. AESET

When the device is in AESET snable mode, the devios is in £8 kHz only (aleo for Danis
subscriptions/fransmigsions). Thea recaiver latency for AESET subscrptions ars 2 ms. Transmission fows
are Mufticast only

AESBT subscnptions canonly be configured in Dante Coniroller. The AESET transmitter must support the
SAP (Session Announcemsnt Protocol). This is one of four device discovery methods referenced in the
AESET standard. Theck if the Tranemitting non-Dante AESGT devics supporis SAR. Otherwiss Danis
Controller cannot discover the audico fliows coming from the device. Danis devicss support SAP if their
AESET mods 15 enabisd

Multicast IP agdressss must e in the range of 230.68.0.0 - 230.80.255.255

If dual redundancy is snabled on the davics, the AESET flow only works on the primary natwork. |1 15 still
possible 1o utlize Danis on primary and sscondary networks a1 the same Ime as & AESET flow iz pressnt
on-the primary
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6. Signal Flow and Lake® Processing
6.1. Signal Flow

The figures below depict the audio signal fliow for a PFLM+ Series device. It s worth noting that this sophisticated
device provides seven points in the signal chain where the signal level can be adjusted, muted or disconnacted.
The blus secticns represent Frame daia, and the red sactions represant Module data - please refer 1o the Lake
Controller Operation Manual for further information

Important informaticn regarding comect sstiing of the gain structurs can be found Insection 10.2.
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Figure 8.1: PLM+ Signal Flow Diagram
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@ The input section (nputs, input rowter and input mixer alows for madng o bilties as wall a5 redundant and
prioritized Inputs with auiomatic switch-ovar in case of signal failure.

@ Up o four Lake Processing modules provide user EQ and loudepeaker processing, including LimitsrMax Imiting.
& Tha Output router allows free routing batwesn module cutputs and powsr output channels.

© Each power output channel provides individual channsl processing, including ISVPL limiter, RPM and
lzad monfioring.

@ Powar Ampiifier
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b.2. Level Adjustments & Mute Points

4 at sl seven stagss.

i1 Input Router Stage Input sslection and MUTE
2 Input Mixer Stage Router on /off connection to mixsr and gain sethings
2 Module Input Stage Muts (NA for LM Senss Mesa Mods) and gain ssttings
4 Modute Qutput Stage Mute and gain settings
5 Qutput Router Stage Output on /off routing connections
& Attenuation Stage Power output channsl mute and atisnuation asttings
7 Amp Gain Stage Amplifist gain control
; MOTE: If the reguired audio signal 15 not passing comectly, venfy the connection, mute and gain settings
—
I

6.2.1. Power Qutput Section: Limiting and Sensitivity

The Current Peak Limiter (CPL) dynamically mits the drive to the power stage bassd on thres parameters: ssnssd
output current level, feedback from the output siage, and sensed voltage clip from the ISVPL This ensurss that
power output & maintained within the design imits of the PLIM=.

Ths adjustabls Inter-Sample Violtage Peak Limiter {ISVFL) sets the PLM+'s maxamum output voltage and thersfore
also the meamum output power. The IBYPL setiing 18 made wia MENU > MODULE = LIMITERS = 15VPL, and can
glso be sst from the Lake Coniroler software,

The sophisticated output ssction monitors faultes and generatss warnings when appropriats; warnings ars
dizplayed on the front pangl of the PLIM+ and also sent as messages over the control networke. In the rare svent
that macamum ratings are significantly excesded, the PLM+ will mute until the condition has been recified or
the incorrect sstting has been readjusted. Sensing circuts also transmit local output power stags temperature,
procassor card temperaturs, and PSU tsmperaiurs to the appropnate protection circuits. Pleass refer to section
5.3 furthier details.

Tabls 6.2 lists PLM+ Senss analog input sensitivity in dBu and Vrmia for various Amp Gain settings and maximum/
minimum 1SVPL ssttings, assuming an analog input headroom of 26 dBu.

=34 +.0 .87 1 -10H [=K: =]
-4 L0 1.22 163 D1
£33 470 173 1EE 015
+35 #1040 242 =108 o2z
&34z #4130 345 -r.8 oaz
+29 150 2.&8T -4.E2 045
+ZE +190 5.88 AE 0.8
L oz +25.0 1050 | a2 1.00 J

Table 8.2: Analog Input Sensitivity in dBu and Vrms
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b.3. Lake Processing and Control

Az outlinad in ssction 2.2.3, this device integrates ssamlsssly into the Lake Processing environmisnt, providing all
featurss, functionality and connectvity associated with all Lake Procsssors. The internal Lake Processing includss
programmiabie crossovers, BEQ, dynamics and other funclions, and can bae fully controlied wa the Laks Controller
softwars with a version numiber of 6.2 or later. Addiionally, many funchons can be controlled or accessed dirscily
via the front panel.

Visil hitps//labgruppen.com to download the latest software, fimware and documentation for your devices.

6.4. Modules and Frames
6.4.]. Overview

A Frame reprasants one physical Lake Procassor devics (sug. PLM 12K44). A maximum of four Modulss ars
contained within sach Frams; thess are refermsd to as Moduls A, B, C end D. The number of Modules shown in &
given Frame Is dependent upon the signal processing configuration of that Frame,

Each Module can be configured as a Classic Crossover (Bessel, Buttenworth, Linkwitz-Riley), as a Linsar Phase
Crossover, or as multiple full bandwidth Auxiiary Outputs, The default configuration for the PLM+ is 4 x Contour
Classic 1 Way (CL1-Way) Output Modules, providing a total of twelve Moduls outputs that can be routed to any of
the four power outpuis.

Plaass refer to the Lake Controlier Opsaration Manusal for further information.

6.4.2. LoadLibrary™ and Fingerprints

In addition to the standard loudspeaker presets (Module files), the Lake Gontroller also includes a set of enhanced
Module files specifically for uss with the PLIM and PLIM+ Senss.

These supplemeantary PLM+ Module files, krown as the Loadlibrary, incorporate both Lake DSP parameters along
with PLM+ specific data; Loadiibrary Module files include pararmeter sattings for the Amplifier Gain and ISVPL
limiter. Additionally, LoadLibrary loudspeaker types may also include data relaiing to the electrical characteristics of
& particular loudspeaker,

Elecirical characteristic data is used to enabie load verfication (LoadZmart) to be periormad on the PLM+.
This data set is termed a Fingarprint, Whan a PLM+-specific loudspsaker typs & loadsd, its Ringsrprint load
characterstics are included. These load charactenstics are stored in a file with a “.md!" suffix and are lpaded
simultanenusly with the module file,
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b.5. Loudspeaker Processor Overview

The Laks Processing system within PLV+ Series devices may be configursd with up to four processing Modules
containing a total of up fo twehve processng Module cutputs, that can be routed to any of the four power output
channels.

Each a5t of processing slements is refared to as a2 Moduls and can be configured as crossovars, full bandwidth
awxdliary outputs, or 2 combination of the two. The relationship betwesn inpuis and outputs is defined via the Laks
Controllsr or via the front pansl Input Gonfig Menu.

The Lake Processing system prowvides two distinct categonss of crossovers:

v [nfinite Impulzs Rssponss fiters (IIF) such as the classic Bssss!, Buttsrworth or Linkwitz-Riley typses; thess ars
gvailable with slopss ranging from & dB/octave to 48 dE/octave.

* Hnite Impulss Besponas fitiers (B} providing zero phass shift with stesp transtion slopses at the crossover
frequenciss. These are also referrsd to as Linear Phass Crossovers,

6.6. Files and Presets

The Leke system provides vanous methods for stonng and recalling Module, Frame, or system-wids data. An
owvenaew 1S providsd below; for further infformation pleass refer to the Laxe Controllsr Operation Manual.

6.6.1. Module, System and Sub-System Configuration Files

Module, System and Sub-System Configuration files ars siored on the Lake Controlier PC, and data s passsd
across the network when recaling or stonng these typs of filss.

* A Moduls fils is the smallest sst of data that can be stored and recallsd; it containe crossover, gain, delay, and
limiter information for an individual loudspeaker (ses Figurs ©.1).
A Module file may be recalled into other Lake devices. it is not possibls to store & Moduls Fle dirsctly on
the hardware devics

v A System or Sul-Systern Configuration Fle contains a set of Module file information in addition o Frame
releted information such Group dats and |0 configuration (see Figure 6.1).

6.6.2. Frame and System Presets

The entire processor configuration can be stored a8 a Frame Presst on this hardware devics. Presels can be
recalled via the front pansl (refer to section 7.11.7) or via the Lake Controllsr softwars or Prasst Manager utlity,
pressts can be storsd using the Laks Controfler software or Presst Manager utiity.

A maximum of 100 Frames Prassts can be stored on this device. The data within a Frams Preset includss the
configurations of &l Modules in the Frame, including tevels, crossower, EC, input mixer, routing, and all other
parameters. As Frams Freseis are stored in the hardware device, recall s avaliabls without using & FC.

Using ths System Pressts function in the Lake Controllsr, entire system configurations can be stored and recallsd
scross a network of LM, PLM and PLM+ Sanss devicss. This enebles fast retrieval and switching of entire system
configurations as minimal dais s being sent betwesn the Controller and Procsssors.
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1. Front Panel Interface

An ovendsw of the front pansl interfacs iz provided in section 4.1. This chapter describes sach cluster of controls
as shown in the diagram below

1.1. Overview

The front pansl interface is framed by two sturdy cast aluminium handies @ and metal grill protecting the air intaks
and dust filters @ . The majonty of PLM-+ functions can be controlled and/or monitarad via the frontpansl LCD
display screen @ , powsr button @ , function buttons @@ OO@ and rotary sncoder &

11.1. Operating Modes

The front panel has two basic modss: Mster Made and Meou Mods.

s Mester Mode provides the following views: Home wiew, Amplifier Msters view / LoadPiot view, Temperaturs

Maters view, Input Meters visw and Module Meters view. To navigats through thess views, press the METER
buiton or turn the rotary encoder button. Pleass refer to ssction 7.10 for further information on Meter Mods.

s Menu Mods provides vanous menus for viewing and sditing paramsters and is sslecied by pressing the MENU
bution. Sslect the required submenu by pressing the associated bution.

1.1.2. Warning, Fault and Mute Indications

Faultt or warning condiions are ndicated via the LEDs smbedded in the dynamic function buttons; a simultaneous
descrption i& shown adiacent to the bution, on the LOD. The LEDs {o the eft of the LCD indicate problems with
the PLM+ or ts mputs, whils thoss to the right indicate prolslems with the powsar output channsis.

Please note that the same LEDs slso indicate the mute status of inputs (loft) and outputs (rght). Further information
on faults and warnings can be found in section 8.1
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1.1.3. Selecting a Module in the Lake Controller software via the Front Panel

it 15 sometimes ussiul to identiy which Module icon's in the Lake Controller software are associated with &
particular hardware Frame. To highlight the moduls in the Lake Controller softwars:

1. Engzure Meter Mode is selected and in Moduls view.
Press the bution adjacent 1o the Module description on the left LCD. The comssponding moduls will show
highlighted teed on the Lake Controller scresn

"3

f the Frame is online, but the Moduls is not in the work area. the asslected Module will be cantered on the Moduls
scroll bar {assuming the Modulss Menu is sslesctsd in the Lake Controlisr].

1.2. Front Panel Key Lock

it iz possible to lock the front pansl buttons for securty purposes. When this function is active, all front panel
controls (sxcept power state) are disabled and all edjustment must be made via the network, To lock controls,
prags and held button Q then simultaneously press bution @ z:zhovnin Figure 7.2; repseal this procsss fo
uniock,

1. Press = Hold .

o
ol
§

2. Press 5]

Figure 7.2: Locking / Unlocking Front Panel Controls

.

? MOTE: A key icon will sppear at the top of the display when the Front Pansl is locked.
=

1.3. Power Button

The unit is powsrad on by pressing the top-left button on the front panel, labelied @ inFgurs 7.1 thasa
bi-color powsr symbol which lluminatss red when connected to the AC mains and the unit is In standby mods.
it turns gresn when the button is presssd to tum the unit on. A subssegusnt prass of this button returns the unit
io standby mods.
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1.4. Mute Enable Button

The dynamic function buttons to the immediate left and right of the LCD are used as MUTE buttons only when
the MUTE ENABLE button @ 15 actvated (flashing).

When MUTE EMABLE i activated the MUTE ENABLE button will flash and the four buttons on the lsft act
a& Moduls or Input Routar mute controls (depending on active view) and the four buttons on the right snable
muting/unmuting of the Amplifisr Channal (power cutputs),

In Metar Mods = Home Visw with MUTE ENABLE activated, text on the LCD adiacent to each button indicaiss
when & Moduls input or Amplifier Channsl power oulput has been muted. Meter Mode must be selected for
MUTE ENABLE to be activated; MUTE ENAELE 15 not avalable n Menu Mods.

To exit MUTE ENABLE modes, press the flashing MUTE ENABLE button. If no mute actily occurs for two
minutes, MUTE ENABLE mode will automatically be disabled.

1.5. Meter Button

The front panel display has two main operating modes, Meter Mods (dsfault) and Mernu Mods. In normal
opsration, the display will be in Meter Mods:

The following views are availlable in Mseter Mods: Home View (default), Amplifier View / LoadPilot View,
Temperaturs View, Input View and Moduls View. Prassing the METER @ button sorolls through thess views.
Pressing the METER button when in Menu Mods will return the system to Meter Mode, with the Home View

displayed.

1.6. Menu Button

Menu Mods iz sslectad by pressing the MENU button @ . The screen digplays the top level menu with various
submenu options. Press the button adjacent to the required submenu to sslect it

Pressing the MEMLU button whils in Menu Mode will display the previous menu levsl.

Menu Mode is used for procsssor configuration, or for editing & parameter. Please rafer to section 711 for
furthsr details.

I.1. Exit Button

In Menu Mods, prassing the EXIT button @ rsturns back ons menu level. In Mster Mods, prassmng EXIT returns
tha digplay 1o the Homs Visw.
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1.8. Dynamic Buttons, Controls and LEDs

MU

T
WAELI

MNETEA

MEMU

Figure 7.3: LCD with Dynamic Buttons, Controls and LEDs

1.8.1. Communication LED ©

This brght white LED signifiss selection in the Laks Controller, or Controlisr communication providing visual
confirmation of:

-
1

Metwork communication betwsen the Lake Controller and the Lake Processor (Fashing LED).
2. Selection of the Lake Processor in the Lake Controllsr software (Steady LED)

NOTE: ymunication LED can bs dimmed via thie front pansl | lecting Frame menu, an
MOTE: The Communication LED can ba dimmed via the front panel by selecting Frame menu, and
;—I_J then Front > Dimming. Dimming affects all LEDs as well as the backiight of the display.

1.8.2. Frame Faults and Warnings LED ©

Al four LEDs on the lefi flash/off red to indicats a Frame fault and flash yellow/mute state to indicats a Frame
warning. Addibonal clarfication of the current fault or warning is displaysd in the bar of the LCD. All muts, fault and
waming states displaysd on the front panel are summarnzed in section 8.1

Additional faults and warmings are reporied in the Event Log of the Lake Controller only. All faults and wamings
recorded in the Event Log are listsd in asction 8.1 along with scenarios that may have arisen io causs them
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18.3. Rotary Encoder @

The rotary encoder is used o adust paramstsrs n conjunction with the selection mads wia the dynamig function

buttons and LCD menus. The ring around the rotary encoder lluminatss when & sslected parameter is avalabls for
adjustment

Turn the encoder clockwiss to Increass the sslected paramatsr, or countsr-clockwise to decrease the valus
Parameters with onfy two staiss (s.g. ON, OFF) are foggled by turning clockwiss or counter-clockwizs. Some
parameters enabls simultansous adjustment of a combination of input and output channels.

To estsct which channels ars adjusted:

1. Prass ths szsociated soft button/s to select the paramster’s for editing. A sslected parameter is indicated by
inverse text and background color,

2. Uss the rotary encoder to change the valus.

It iz posabls 1o select multipls paramesters for simultansous editing even if the valuss ars differsnt on each channsl.
Turning the rotary encoder will adjust sach paramster by the same incremant. VWhen in Meter Mods, the rotary
sncoder glows the usser to changs betwsen the avalable meter visws.

-

MOTE: Some menus permit parametsrs 1o be adjustad across multiple channsls simultansously by
default

18.4. Dynamic Function Buttons @

The buttons surrounding the display ars unlabslsd bacauss their functions change sccording to the curently
selected menu or display.

In Metar Moda with MUTE ENABLE activated, these dynamic function buttons are ussd to mute or unmuts the
Meoduls inputs and powsr output channels.

In Menu Mods thees buttons are ussed o navigats the menu atructurs. This is indicated by & thin line on the display
closest fo the button used. During menu nawvgation, the color of the smbsedded LEDs continues to indicats the
muite status, clips, or Taults and warnings relevant to the associated input or cutput channel on the PLM+.

%

3 MOTE: Each button containg a tnicolor LED which conwveys fault and warning indications inaddition 1o
| the mute status. The LED color doss not necassarily comsspond to the currently selscted function.
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7.8.4.1. Mute Functions

The PLM+ provides mute functions at severa! diffsrent points in its sudio chain. Pleass refer to section 6.1 for
further information. Tha four types of muts ars;

1. PLM+ Input Router Muts
2. Moduls Input Muts

3. Moduls Output Mute

4. Powsr Output Mute

With the excaption of Module output mutss, &l types may be controlled from the PLM+ front pansl in Meter Mode
by acivating MUTE ENABLE and sslecting the associated input or ouiput Mster View using the METER button.
Module Ouput Mutsis avalable in Menu mods Module = Muts,

—

MNOTE: Module input and output mutss can be controlled in Manu Mode via the MENU button. Al
mutes can alzo be controlled from the Lake Controller

78.4.2. PLM+ Input Router Mute

The PLM+ Input Bouter muts providas the ability to simuftansously muta/unmuts all modulss or outputs that ars
sourced from the PLM+ input. To muts or unmute the PLM+ inputs:

1. Press METER untll the Input Meter View 15 displayed
2. Press MUTE ENABLE
3. Usa the associated dynamic function butions to mute / unmuts the PLM+ input router to the isft.

MOTE: The PLM+ Input Routsr Mute is within the Leke Processing system, post input typs selsction,
and pre inpui mang and routing.

PMeass refer to the Lake Controllesr User Manual for dstails of muie selection via the softwars.

7.8.4.3. Module Input Mute

Ths Module input muts providss the ability fo muts/unmuts the sudio signal at the moduls level. Thersfors, the
PLM<+ Input Router (descnbed in section 7.8.4.2) remans unmuted and can be used by another moduls. To muts
of unmute a Module mput:

Prezs METER until Home View is displaysd
. Press MUTE ENABLE
. Usse the associsted dynamic function buttons fo mute / unmuts the Module inputs

02 pa =

Cnos the Meduls input is muted, the LED turns red and MOD. IN MUTE 1= displayed on the LCD. When unmuted,
the LED turns green (unisss any other output warning conditions ars active)
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3\4 MNOTE: Fault condibion LED indications takes priority over mute status indications. If a fault condition

occurs, the LED wall indicate the fault by flashing and will note the mute status. When a Frame fault is
ective the audio on all channsls s muted.

Moduls input Mutes may also be controlisd in Menu Mods.

Please refer to the Laks Controller User Manual for details of muts selection via the softwars.

78.4.4. Module Output Mute

Module Output Mute iz part of the Lake Processing system, at the crossover outputs. It 1s post Module output EQ
and ievel adjustment, pre PLM+s protection circuiiry.

Muting of the Module outputs is avallabls via MUTE ENABLE in Module Maters view, as the PLM+ power output

muites ars assigned in this mode (see section 7.8.4.5). Howsver, Moduls output mute status and control are also
avallable in Menu Mode and may also be viewsd and controlled from the Lake Controller softwars.

Plsass refer to section 7.11.2.7 for details of sslscting Moduls Output Muts in Menu Mods.

Refer to the Lalke Controlier User Manus! for detalls of muts selection via the software.

18.4.5. Power Channel Mute

The four dynamic function buttons to the nght of the LCD control the Power Output Mutss of output channels 1-4.
These mutss are located within the PLM+S power ouiput siags.

When a PLM+ power output is muted, the LED turna red and the test AMP CH. MUTE is displayed on the LCD.
Whean unmuted, the LED turns green (unisss any other output warning conditions ars active).

35 MOTE: Fault condition LED indications take prioriy over mute status indications. If a fault condition
_I._) occurs, the LED will indicate the fault and not the mute status.
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1.8.5. LED Fault, Warning and Clip Indication @ @

A tricotor LED i embedded inside each of the eight dynamic funchon buttons. The LEDs convey a vanety of glaius
indications including faults and warnings, signal clip indications, Moduls input mute, Moduls output mute and
Paower Cutput mute. Table 7.4 summarnzss the meaning of the LED indications.

LEDColor | Indication
Gresn Ststus Good S Unmutsd
Yellow Warning l
Red Fauft  Muted
Flashing Rad Clip J

Table 7.4: LED Fault and Warning Indications

( p— |

{ NOTE: An unlit output LED indicates sithsr the channe! is not avaiabls for the model in uss, or that the
—r—# power output channet 1s not routed to-a Module output chanmsl.

1.8.5.1. Clip Indication

The front panel LEDs also indicate input and output clip or pre-clip conditions that can occur within the PLM+.

Input Clip
Input clipping 15 monitorsd at two stages in the signal path:

»  Analog Input Stage: If the input signal exceeds aither +26 dBu, a olip indication is displayed.
»  Awarning is displayed at +24 dBu [1e. 2 dB from Ciip)
* Moduls Input Stage: If the signal level at this point exceeds +21 dBu, a cfip indication is displayed.

Input clipping s indicated by the affected Moduls LED flashing red and INFUT CLIP displayed on the LCD. Fa
subssgusnt input cfip within 400 ms s dstected, the LED remains It for a longsr period.

Qutput Clip
Al output channels ars monitored by & sUite of protection circuits that inciuds a Current Peak Limiter {CPL) and an
Inter-Gample Voltags Peak Limitar (ISVPL).

The ISVPL will indicate clip only whan excesding the amplifier's maamum output voltage. If the ISWVPL 1 sst 50 as
to limit the output below maximum voltage, then clip indication will not occur when reaching the ISVPL thrashold.
Fleass refer to section 5.2 for further information.

it CPL protection is acive, or a voltage olip occurs, then the associated Power Output Channel LED waill flash red
and & text warning will be displayed on the soresn.
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7.8.5.2. Warniny or Fault Indications

If certain parameters within the PLM+ approach or exceed presst imits, & warning condition or fault condiion miay
F

griza. One or more LEDs provids a visusl indication of the problem, along with an on-scresen deecription of the
condition displayed adiacent o the LED/s:

& A green LED confirms inputs or outputs arg unmuted and oparating nomally
+  Avyeliow LED signifies a warning of potential problems in the PLM+ amplifier stages

o A rad LED indicates g fault. clip or mute

An BEvent Log file lists all warnings with date and time stamps, please refer to the Lake Controlier Operation Manual
for further iInformation the Event Log.

Piezase rafer 1o Table 8.7 for 2 detsiled descoription of faults and warnings.

1.9. Warning and Fault Indications

Table 7.5 lists the warning conditions signified by a vellow LED; Takle 7.6 lists the fault conditions signified by a
red LED.

ATL ACTIVE Fram= 1 Amg Temp Limit A
CLOCK ELIPPING Modul= 1 AES Clock Slhipping AES Clock Slipping
TEMP WARN:CH Channel 5-8 Amp Temp Warning Temp Warning: Amp Channel
BEL ACTIVE Frame 1 BEL Active A
CTRL OFFLINE Frame 1 Controller Offline HA
MAME CONFLICT Frame 1 Drevice Mame Conflict Dante Device Mame Conflict
OFFLINE 1 Frama Qrflina Frame Qifline
LOAD NOT VER Module Channel g"_'g Load Mot Verifeed LoadSmart: Load Mot Verified
LUNCERTAIN LOAD Channel ] Load Unc=riain Uncertasn About Load Type
MAINS GLITCH Frame 1 PEU Mains GEtch Gitch on Mains Yoltage Detected
PAL ACTIVE Frama ! PEU Power Limit LA
FTL ACTIVE Frame 1 PSU Temp Limit HA
TEMP WARM-PSL Fram= 1 PEU Temp Warning Temp Warning: Power Suppty Unit
ZENSE FAULT Fram= 1 Sen=e Fault Frame Warning: Sense Fault
SPER SHORTED Channel S5-8 Speaker / Cable Shorted Sp=aker s/ Cable Shorted
E;'H:EFI SPKH CN'I.' ; : Ch:nnl:l- EE SEIEEEI:FI D'-'\.:r Count le:r.Sp.:aﬁu:r Coumnt
UMDER SPKR CNT Channel 5-B Zpeaker Unders Count Under Speaker Count
SPER DAMAGED Chanmel E5-B Zpeaker Damaged Spealcer Component Damaged
SPESAFE INACT Chanmel G- SpmakerSafe Mot Started SpmakerSais Mot Started
LM PREC. LOW Channel S-8 ESpeakerSafe Precision Low Speaker Precizion Low
UVL ACTIVE Frame 1 Under Valtage Limit 1
. VHF WARNING Channel 5-8 Gain raduction activated VHF Warning _J

Table 7.5: Warning Conditions (Yellow LED)

PLM-+ SERIES Dperation Manual rev 3.0.4

“



1. Front Panel Interface

AMPCH. MUTE Chanmel -8 FaulkiClip Mutz Amp Channel Mut=
TEMP FLT:CH Channes] 5-8 Amp Temp Fauolt Temp Faolt Amp Channel
CHECK AC MAINS | Frame 1 Check AC Mains Frame Fault: Check AC Mains
CaL ACTIVE Chanmel & Current Aw=rage Limiter hiA
CURRENT CiLIP Chanmel 3-8 Cuorrent Protection Limiter MNiA
TEMP FLT-DSP Fram= 1 DSP Arez Temp Fault Temp Fault: DEF Area
INPUT MUTE . Inp.Mix 243 Input Channe! Mute Input Mut=
AUDIO FAULT Frame 1 Internaf Avdss Interface Fault Frame Fault: Audio Int=rfac=
KOD. INMUTE Modul= 223 Moduls Input Muts Maodulz Input Mut=
MOD. CLIP Bodule 223 Maodule Output Clia A
MOD. OUT MUTE | Chaninel -8 Module Output Mote Modul= Output Mut=
WO INPUT H.h:vduI: 223 Mo Input Source Availablz Mo Input Source
MO LOAD | Channs] 3-8 Na Load Detected at Outpot Channsi Fault: No Load Detected
INPUT CLIP I Modul= 2.3 Phy=ical Input Chp M/A
SERVICE CH Channel 5B Power Channel Faifure Channel Fault: Unit Meads Sarvice
TEMP FLT-PSU . Fram= 1 PEL Area Temp Fault Temp Fauoli: Power Supoly Unit
MAING = 400 VPR Frame 1 PEU Mains Over Voltage Peak Frame Fault: PEU Mains = 400 VIPK
MAINE = 270V . Frame 1 PEU Mains Owver Voltage RMS Frame Fault: PSU Mains » 270V
MAINS <85V Frame 1 PEU Maim= Under Voltage Frame Fault- PSU Main=s <85V
MNEEDS SERVICE: 1 Frame 1 PEU Needs Service 1 Frame Fauli: Meeds Services 1
MEEDS SERVICE: 2 . Frame 1 PEU Needs Service: 2 Frame Fault: Needs Service: 2
HEEDS SERVICE:- 3 : Frame 1 PSSl Need= Service 3 Fram= Fault Heeds Service- 3
HEEDS SERVICE:-4 Frame 1 PEU Needs Service: d Frame Fauli: M=eds Service- 4
MEEDS SERVICE:- S Frame 1 PEU Naeds Service 5 Frame Fault: Needs Service: 5
MEEDS SERVICE- & ! Frame 1 PEU Needs Service: & Frame Fault: Needs Service &
NEED:S SERVICE: 7 | Frame 1 PSU Needs Service T Frame Fault: Needs Service T
KEEDS SERVICE: B Frame 1 PEU Meeds Service: 8 Frame Fault: Needs Service- 8
PSU POWER PROT Frame 1 PSU Rail Protect Frame Fauh: PSU Power Protect
SMORT CIRCUIT | Channel 5-B Zhort Circuit Protection Channel Fault: Short Circuit Protection
WHF FALLT | Chanine] -8 VHF Protection Channel Fault Very High Freguency
VOLTAGE CLIP Channel S-8 Voltage Pe::_L-ir-l::;er - -_;.-'A._ -------- o
L WRONG LOAD i Chanmes] S-B Wrong Type of Speaker Load Type ! Rowting Mismatch B,

Table 7.8: Fault Conditions (Red LED)
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1.10. Meter Mode
110.1. Home View

The dsfauli view whan powsring on the devics is Meter Modse > Home \isw as shown in Figurs 7.7.

Figure 7.7: Meter Mode = Home View

Home Visw provides a summary of Moduls 'O gain lsvsl and limiter gain reduction, along with frame, module and
channst labsling information. The exampls in Figurs 7.7 shows & mono 2-way, with Moduls A fesding powsr output
channels 1 & 2, and Moduls B configured as CL1-way feeding a subwoofer on power output channe! 3.

Module C is configured for driving a full-range loudspasksr on power output 4. Module D s unusad in this
Seample.

@ Noduls A labsl, input gain meter, faults, warnings, cips & mutes

@ Moduls B Iabel, input gain meter, faults, warmings, clips & mutss.

& Moduls A lsbsl, input gain metsr, faults, warnings, clips & mutes,

@ Moduls D label, input gain meter, faults, warnings, clips & mutes.

€ Moduls output label for Power channel 1, gain & sum of Lake MAX-Paak, MAX-BEMS and ISVPL gain raduction
faults, warnings, clips & mutss.

© Moduls output label for Power channel 2, gain & sum of Laks MAX-Psak, MAX-BEMS and ISVPL gain reduction
faults, warnings, clips & mutss.

8 Moduls output labe! for Power channsl 3, gain & sum of Lake MAX-Paak, MAX-BEMS and I5VPL gain reduction
faults. warnings, clips & mutss.

© Moduls output label for Power channel 4, gain & sum of Lake MAX-Paak, MAX-BEMS and ISVPL gain raduction
faults, warnings, clips & mutss.

© Msanu Bar: Current View title & Frams label, Frame faults and warmings. The menu bar is located by default at
the top of the display, but can be configured in the fromt pansl menu for placamesnt at the bottom. The foliowing
indications, as active or applicabls, also are shown on the mehu bar

Q - AES3 Input Terminated (no icon = Unterminated)

L - Anaiog Inputs lso-Float Grounded (no icon = FHoating)

@ - Dante Clock Master {no icon = Dants Slave or Dante Disabled)

Q - Dante Slave Only no icon = devics may be ussed as Dante Clock Master)

REDUNDAMT - Dual Redundanay networking enabled. (No icon = configured for awitch mods)

Please refer to Table 7.5 and Tabls 7.6 for full details on the faults and warnings that could be displayed in any of
the above locations.
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:i-? Mote: Output imiter (gain reduction) msters take into account the sum of PLM<+ 1SVPL and Lake
—_— .
Limitertvisx.

& The icons in the center of the LCD indicate the amplifier channe! io which sach meduls output is routsd. When
two amplifier channets are Bridgad, both channels will be displayed,

The type of icon used in the center of the screen confirma whether the PLM+ oulputs are configured in Standard
mode or Bridge Mods, as shown in Figure 7.8 For further informaton on Bridge Mode, please refer to ssction
811

Figure 7.8: Standard and Bridge Mode Front Panel lcons (only for PLM 12K44 and PLM 20K44)

Bfidge Mode is visible via this icon notation on the PLM+ Front Pansl in Homs View, however, the Laks Controllsr
must be used to configure Bridge Mode; please refer to the Lake Controller Operation Manual for further
mformation

Home View looks similar for most configurations, with slight variations dependant on the PLM+ model and
processor configuration,

1.10.2. Amplifier Meters View

Amplifier Metars View provides further signal level Information in the form of addiional power output metars as
shown in Figurs 7.9

| o

8
a.
o

g

Figure 7.9: Meter Mode > Amplifier Meters View

Output 1V - Violtage Meter | - Curent Meter P - Powsr Meter L - Gain Raduction Mster
@ Output 2: V - Voltage Meter | - Cument Mster P - Power Meter L - Gain Raduction Mster
© Output 3.V - Voltage Meter | - Current Mseter P - Powsr Meter L - Gain Raduction Mster
0 COutput 4:V - Voltags Meter | - Cument Meter P - Powsr Metar L - Gain Beduction Mater

© LoadPilot Status: 1. High Frag Pilot tone Enabled/Dizablad, 2. Low Freg Pilot tons Enabled/Disabled, Status
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Low Freg Pilot tone EnabledThisabled. Status
Low Freg Pilot tone EnabledDhisablsd, Status
Low Freqg Pilot tone Ensbled/Tisablad, Status

0 LoadPiot Status: 1. High Freq Pilot t1one Enabled/Disabled,
@ LoadPilot Status- 1. High Freq Pilot tone Enabled/Disabled,
© LoadPilot Status: 1. High Freq Pilot tone Enabled/Disabled,
© Current View title & Frame label, Frame faults and wamnings

B R b

The oltage Meter (V) indicates the power output stags volisge relative 1o it clip levsl

s  The Currant Meter ([} indicates the current the power output stage is driving into iis load, rslaiive to the
meximum permissible current the fixed CPL allows

» The Powsr Meter (F) indicatss the instantansous output powser being developed in the load relative 1o the
PLM+s mesximum output power capability.

*  The Gain Reduction Meter (L) indicates the degres of limiting being applied by the PLM+ ISVPL and/or the Lake
Limiteriias.

110.3. Temperature View

Tempserature Visw provides imiormation about the current opsrating temperaturse within the PLM+. Selected fuse
type. a8 wetlas Mains Voltage and Cumrent draw

Figure 7.10: Meter Mode > Temperature View

urrant View title. Powsr supply temp (PSU) & Lake processor temp (DEF) as percentage of maximum
nused in Tempsraturs Visw

nussd in Temperaturs Visw

reaker Ernutation Limiter; sslected Fusse typs - Mains \oltage - Mains Current Draw

Clutput 1: AMP - Temp of power ouiput 88 percentage of madmum

© Output 2: AMP - Temnp of power output as percantags of maximum

@ Cutput 3: AMP - Temp of power output as percentage of maximum

O Output 4: AMP - Temp of power output as percentage of maxmum

© Currant View title & Frame label, Frame faults and warmnings

0C
(2 I
L2
Qc
60
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110.4. Input Meters View

Input View enabiss inspection of the source ssiscted fo sach input routsr; Input signal leve! before the INput mixer
(i.e. prior to the Homs View Module input meters); Module Input Mixet Bouting; as wall as Input Connaction status

Figure 7.11: Meter Mode = Input Meters View

(1]
2]
(2
(4]
e
(6]
7]
o

Input Bouter 1: Selectad input type, input gain level (relative to clip), reuter fault/warning/chp
Input Router 2: Selected input type, input gain lsvsl (relative to clip), router faultwarnng/clip
Imput Router 3: Selected input type, Input gain ksvsl (relatve to chp), router faultwarming/clip
Input Router 4: Selected input typs, input gain isvel (relative to clip), routsr fault/warning/olip
Module A Input Meser: Module & input lewsl mstsr, Input 1 Connection Status
Moduls B Input Mixer, Module A input level mster, Input 7 Connection Status
Module C Input Mixer, Module A Input level metsr, Input 1 Connection Status
Module Dt Input Mixsr, Moduls A input level mster, Input 1 Connsction Status

8 Currsnt View tile & Frame label, Frame faulis and warmings

1.10.5. Module Meters View

Wodule View providss further signal level information m the form of additional power output meiers as
ghown in Figure 7.12

LML

Figure 7.12: Meter Mode = Module Meters View

0 Moduls A labsl and input gain mster
@ Module B labsl and input gain metar
@ Nodule C labsl and input gain mstar
@ Module T label and input gain mstar
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© Cutput 1: Output Label - Output Gain Meter - Ly Sum of Lakes MAX-Peak and MAX-EMS gain reduction
© Qutput 2: Output Labsl - Output Gain Meter - Ly Sum of Lake MAX-Pseak and MAX-BMS gain reduction
@ Output 3: Output Label - Qutput Gan Mster - Ly Sum of Lake MAX-Paak and MAX-FEMS gain rsduction
© Output 4: Output Label - Output Gain Mster - Lx: Sum of Lake MAX-Peak and MAX-EME gain reduction
© Currant View title & Frame label, Frams faults and warmings

1.11. Menu Mode

111.1. Overview
The magjority of functions can be acosssed via Menu Mods on the front pans!. These functions includs the

adjustment of gain, delay, imitsrs, input and output routing, and the ability to recall Frams Presets. Menu Mods can
be acoessed at any tims by pressing the MENU button.

Adter pressing the MENU button, various submsnu cplions are displayed as shown in ths figure below.

Figure 7.13: Menu Mode = Main Menu

Pregs the lluminaied button adiacent io the requirsd option to display an associated submenu. When paremster
level 5 reached, individusl paramesters may bs sslacted for adjustment by pressing the adiscent button. Tha
selected paramster valus/'s ams highlighted, and are adjustable using the rotary encoder

A parameter may be adjusted simultansously across multipls channsls by selecting &ll valuss to be adjustad;
any current value offseis are rstained. Some parametsrs defeult tomultipls selections, with-all mputs or outputs
adjusted simultansously. Changss are sffected in real-iime and are stored without further confimation. Preseing
EXIT raturns 1o the previous menu lsvel, automatically retaining any paramatsr changss.

3 L = i i - j
@ Mote: All paramesters are alsoeditable via the Lake Contralier unless specified othenaize.
ae -

PLM+ SERIES Operation Manual rev30é &1
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LILLL Parameters with Individual Values and Group Totals

The followang paramsters display two valuss:

MODULE = GAIN

MODULE = DELAY

MODULE > LIMITERS > MAXEMS LEVEL
MODULE = LIMITERS > MAXPEAK LEVEL

The Module paremester can be adiusted using the rotary sncoder. The Group total (shown in bracksts) is only
adjustable using the Groups function in the Lake Controler.

The Group total is the sum of the indridual Module value plus any values for this paramster on all Groups to which

tha

Module iz assigned. Please refar to the Lake Controller Operstion Manual for further information on Groups.

LILLZ. Menu Structure Overview

From the Main Menu, the following submenus are available, as shown in Figure 7.13 and descrbed in the following
sections.

MODULE {S&e section 7.11.2)

*  Input Mowr
o Gan

o  Delay

»  FPolanty

o Amp Gain
o Limiters

o Muts

INFUT/OUTPUT CONFGURATION (See section 7.11.3)
*  [nput Router 1 -4

o AES Temminaton

o [zo-Float

o  Dutput Routsar

ATTEMUATION (Ses section 7.11.4)

FRAME (Ses section 7.11.5)
o Frame Information

o  Frams Becet

» BEL Configuration

»  [MNetworlk

» | atency Match

o Froni Pangd

FRAME PRESETS (See section 7.11.7)
»  Prezet Becal

48
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s | CAD MONITOR (Ses section 7.11.8)
' nfigure Mo. of Cabinets in Paralis!
s | oadSmart Verfication
o Cstimated MNo. of Cabinets

111.2. Module Submenu

Only moduls output channels for routed Power channels ars displaysd. This appliss to all module output
configurations descnbed bslow

MENU = MODULE

After eslecting the Module Menu, the scresn shown in Figure 7.14 is displayed. Prass the illuminated button
adjacent to the required option to view or edit the associated paramstsrs.

Figure 7.14: Module Submenu

LN.21. Input Mixer
MENU = MODULE = INPUT MIXER
Pregs the lluminated button nexd to Input Mixers A — D. Selected mueer will show four Routsrs (1-4) adiacent to

the nght-hand buttons. Use butions to select Bouter(s) and use the rotary encoder 1o changs level valuss within
defined limits to configure the mixer. Multiple Houtars may be sslected simuliansously.

BT i P

Figure 7.15: Input Mixer
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111.2.2 Gain
MENU = MODULE > GAIM

Figure 7.18: Module Gain Edit Screen

Prass the illuminatsd button next to the moduls input/s and/or output’s for adustment, and use the rotary sncoder
to change the valuels). Multipls gain veluss may be adjusted simultaneously in 0.1 dB increments, subject 1
definad level imits.

Z11.2.3 Delay
MEMU = MODULE = DELAY
Press the lluminatsd bution naxt to the input/s and/or output's for adjustment, and use the rotary encodsr 1o

change the valuse's. Multple delay valuse may be adjusted simultanesously in 0.7 me increments, subject to dsfined
ket imits:

The audio signal may be delayed (typically for reasons of driver or delay subsystem alignmesnt) at either the Module
inpuis or on individual outpuis. Delay added at the inputs affects all cutputs egually, and will be generelly be
introduced to tme-align arrays of loudspaesaksrs at different locations. Delaying indnidual cutputs may be desirable
to time-glign drivers In the same cabmnst or aray.

711.24. Phase (Polarity)
MENU = MODULE = PHASE

Preas the lluminated button next to the inpul/s and/or outputys o be adjusted, and usa the rotary encoder o
change the valus's. Phase may be changed on ons input or output &t & time.

Audio phase reversal is avallabls at the inputs to Modules A - D, and also individually on the four cutput channsls
The LCD displays 'Postive’ for normal operation and ‘Megatve” whsn the phass is inverted
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LILZ5. Amp Gain
MENU > MODULE > AMP GAIN

By dsefault, all outputs are selected; use the rotarny encoder o change the gain of all powsr oulpuis or press the
associEed output bution 10 desslect one or mors culpuis

Amp Gain adjusts the gain of the PLM+s powar output stags for sach cutput channsl. The default setting is
35 dB, variable in 0.1 dB incramenis from 22 dB to 44 dB. Cars should be takan in altering Amp Gain, which
should be adjustad in conjunction with the Gain controls and limiter thresholds

T11.26. Limiters
MENU > MODULE > LIMITERS

Marious paramsters of the PLM+s Inter-Sample Voltage Peak Limiter ISVPL) and the Lake LimiterMax can be
adjusted via this submenu. By default, simulianeous adjustment of most limiter parameters across all output
channals is selected, although channels may be adjusted indnidually if required. Aftack and Rselease tmes must be
adueted individually per module DSF channsl

Inter-Sample Voltage Peak Limiter Threshold (ISVPL Threshold)

The ISVPL prevenis the voltags of the PLM+ outputs from excesding a pra-determined value. Ths ISVPL Threshold
can be adiusted betwaen 17.8 V to 8O0 V which represanis the instantaneous paak voliage, not the RMS value of
fhe output signal The actual valus s displayed in bracksts and can be mited by the maximum voltage a particular
PLM+ Serss model can produce and/or by the RPM Power allocation algoritnm. In the ISVPL menu, the default
voltage is displayad. To ses the Amplifier Maximum with BPM, please rafer to the technical daia shesf. If the voitagse
shown iz abowve the default voltaga, then RPM is snabled on that channsl.

Inter-Sample Voltage Peak Limiter Profile (ISVPL Profile)

Selecting the I1SVPL Profile will optimize the ISVPL limiting for the specific frequency band. 1ISVPL Profile permits
individual adjustments per channal between six profiles, providing appropriate attack and release timas for the
ISVPL Limiter and Veltage Clip fesedback to sither minimize distortion or maximize SPL as described below.

Universal — Intar Sample, Optimized for low distortion, usatls for all frequenciss

Sub/LF — Inter Sampis, Optimized for nigher SPL bslow 800 Hz, usabls for all frequenciss
Sub — ODptimized for high SPL, 20- 200 Hz

LF — Optimized for high SPL, 20 - 1200 Hz

MF — Optimized for high SPL, 300 - 8000 Hz

HF —Opiimized for high SPL, > 1 kHz

[T e TR

o e

The default ISVPL Profile i= UNIVERSAL.

MaxPeak Level (MaxPeakLvl)
This sats the maximum peak signal level at the Moduls outputs. Itis adjustabls from -30 dBu 1o +30dBu in 0.1 0B
increments. subject 1o user-defined level limits. The Group total is displayed (in brackets) for each channel,
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MaxRMS Level (MaxRMSLvI)
Thig ssts the maximum RMS signal level at the Module outputs. It iz adjusiabls from -30 dBu to +30 dBun 0.1 dB
mcrements, subject to user-dsfined level limits. The Group total is displaysd (in bracksis) for sach channel

MaxRMS Corner (MaxRMSCor)

A soit-tmes or hard-knes corner may be applisd to the BME Limiter. A soft-knes corner gently increasss imiting as
the signal epproachss the threshold; a hard-knee corner apphes full imiting to any signal excesding the threshold
by any amount, but nones to signals betow the thrashold.

The Corner parameter is adjustable in 0.1 dB increments, sulyect to defined levsl Imits. This figure represants the
level below the limiter threshold at which compression commences; the larger this negative valus, the softar the
knes. A sstting of 0 dB implies & hard-knee charactenstic.

-

{ Y Mote: LimitstMax provides pealkk and BMS imiting featurss, referred to as MaxPaak and MaxBMS
—[——’ respectively. Full details regarding LimiterViax can be found in the Lake Controller Oparation Manual,

MaxRMS Attack
The gttack time may be set for the AME Limiter. Limiter release values ars set separatsly for each of the four
outputs in .10 me incraments,

MaxRMS Release
The releazs time may be set for the BME Limuter Limiter relsass values are sst asparatsly for sach of the four
outputs in 0.10 me increments.

T11.27 Mutes
MEMU = MODULE > MUTES
In Mster Mode, Moduls inputs and PLM+ powsr output channsle can be muted using the MUTE ENABLE

function. The MUTE menu also provides mute status and control of the Meduls input mutes, but instead of the
PLM+ power output channel mutes, it providss the ability to mute the Lake Module outputs.

Preas the associated dynamic function button/s to ssiect the Moduls input/s and/or Moduls cutput’s to be
edjusted. Uss the rotary encoder to toggls betwseen the MUTED and UNMUTED states.
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111.3.1/0 Configuration
MENU = 'O CONFIG

Figure 7.17: /O Conflguration Sub Menu

This menu provides configuration opbons for input routing, along with seitings for AES Termination and fsc-Float as
dezcribed in the following sections.

L1131 Input Router Configuration
MENU = /O CONFIG > ROUTER

=T RTR-EOUTER

Figure 7.18: Input Router 1

The signal flow diagramis in section 6 highlight that there ars four Input Routers available on PLM+ Senes devices
The mput that is selected within the router can be used by the Input Mier for any of the modulss

Each router has four prionty levels allowing any input to be placad in a sequsnce providing automatic input signal
fail over. Dants and AES3 inputs havs prionty over anslog inputs

s -

Mote: Only one analog input is allowed in sach router, and the analog mput must be at the lowest
¥ -
=»= pronty level in relation to any other inputs.

Twio modes of input selection are available, Auto Select and Forced Selection. The sslected setfing is also visible
fram the 'O STATUS screen on the front pansl, and wia the Lakae Controlier

In Auto Selsct mods, Prionty 1 18 checked for 8 valid input signal; # no signal is found, Prionty 2 s checksd, and so
on untl a valid signal i locatsd; this procsess oceurs if the cumently eslectad input falls. In Foreed Selsction mods,
one of the four priontiss i fixsd regardless of whather g valid signal is present
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With & routsr saelscted on the front panel, prees the middls button on the left of the LCD to sctivate this paramster
for ediing. Use the lluminated rotary sncodsr to serell through the following oplicns:

s Auto Saelect (default)
* [Forcs Priority 1
» Force Priorty 2
» Force Priomiy 3
» Force Priorty 4

Assignment of Input Priority

Factory default ssitings assign Dante 1-2 to Priority 1, Dante 5-8 to Prionty 2, AES3 1-4 to Pricrity 3 and Anslog
1-4 to Pronty 4. For exampls, for Input Bouter 1 Dants 1 on Pnol, Dants 5 on PrioZ, AES3.ch1 on Prio 3 and
Anglog 1 on Prio 4

To change thess setlings via the front panel, selsct Priorty slot number to be changed and uss the rotary encodsr
to scroll through the available options. Dus to the signa! hisrarchy it is not possible to assign an analog source to &
highsr priority than & digital source.

Analog Input Sensitivity and Digital Gain Offset
Prees a dynamic funciion fo the nght of the LCD to toggie the selection of input source and input sensithvity/digital
gain offsst then uss the rotary sncoder to chiangs the paramster

The maximum input level accaptad by the analog input pre-amipifisrs without clipping is 26 dBu. Digital gain offset may
bs appled to Dants or AES3 digital input signals in 0.7 d2 incremsnts from -100 dB to +15dB.

111.3.2. AES3 Input Termination
MEMNU » 11O CONFG > AES TERM

Cene e |

Figure 7.19: AES Termination

To adjust the AES3 Input Termination, select AES TEBM from the Input Config menu then uss the rotary encodar
to toggle the value. An icon is displayed in the bottom left of the display in Meter Mode when AES is get to
TTerminated’

For fauli-free operation when using AES2 digital sudio as-an Input source, Inpuls must be comectly terminated
with the charactenstic impedance of 110 ohm. Ths Input Termination setting is detsrmmuned by the method ussd 1o
distribute the AESS signals
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The PLM+ dewice at the end of a distrizution lins should be set 1o TERMINATED: all other PLM+ dewices shouid be
set to UNTERMINATED. If an AES3 distnbution amplifier [DA) is being used to distribute the digital audio signals,
with one DA output per processar, then all terminations should be on. Howewer, i the AES3 is daisy-chained, only
terminate the last PLM+ devics in the chain

111.3.3. Iso-Float

MENMU = OCONHG = IBO-FLOAT

T FLOAT

==

Figure 7.20: Iso-Float

To change the Iso-Float sstting, adjust the valus using the rotary encoder. The curent ssttings ars also displaysd
on the front pane A0 STATUS screen.

The analog nputs utiizs lso-Hoat transformerlsss slectronic balancing circuiry. This provides slectrical isclation
from an analog source comparabls to that achisved with fransformserbased designs. However, pin 1 of the XLR
input connsector may be connected to ground within the device if desined. This option is sslscted by using the

rotary sncoder 10 toggle betwesn FLOATING and GROUNDED.

It may be necassary to change this ssiting to resolve ground loop problems when using analog inputs.

711.3.4. Output Router
MENU = OCONHG > CQUTPUT RTR

With PLIM+ Senes, Module output routing to Power outputs ag well 35 AES or Analog 1o Dante ouiput routing is
acoessible through the Front panel intarfacs.

Figure 7.21: Qutput Router
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@ Toggle the Source from which you want 1o route the channels (Module, Analog; AES) (NOTE: that thes also may
affect the destination, as only AES2 and analog can be routsd to Dants.

@ Toggle up among the avallabls source channsls

€ Togols down among the available source channsls

Q@ Unussd

6 Unused

@ Toggls left among the svailable outputs

€@ Togole nght among the avalable ocutputs

@ Disconnsct all assignments

€ Turn Pight to Boute / Turm Left to Un-routs

Lss the arrows wisible on the digplay (2-3, B-7) 1o toggle between available sources and ouiputs. Uss the rotary
encoder to select the output you want fo connect to (pewer outputs or Dante). Selected output s marked with an
K when routed and "0 when not routed.

Selecting 8 brings up & warning scrasn.

1114 Attenuation Submenu
MENU = ATTENUATION

The dsefault sstting of 0.00 dB {i.e. no attenuation) is edjustabls in 0.25 dB increments down to -100 dB.
Adustment of attenuation at the input to the PLM+ power stage 1= avalable on & per-channsl basis. This
adjustment is the PLM+ eguivalent of a conventional ampifier lswel control. The power output channels may be
turned down using thess paramsters befors powsaring on or off. Pleass refer to the signal fiow diagram in
Figura 5.2,

By default, &l channsls ars desslected. Press the SEL ALL bution to select/desslect all channsl, or, press a single
button on the nght to adjust & channs! indiidualhy.

33 Mote: Onhly ONE channs! or ALL channsls may be adiusted. Tt is not possibls to adjust only two orthree
- channels.

1115, Frame Submenu
MENU > FRAME

The Frame Menu provides information and options relating to the devics PLM+ as a phyeical unit. It s refemed o
85 8 Frams for congistency with Laks Controller terminology.

The Frame Labs! a5 defined in the Laks Controller is displayed in this menu. it is also displaved at the top-lsft of the
screen n Meter Mode, Home View.
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LIL5.1 Frame Info
MENU > FRAME > FRAME INFO

Frame Info provides information about the device settings and configuration. All data in this front panel menu is
read-only; some parameters are fixed, and some can be changed anly via the Lake Controlier software.

Firmware Version (FW Version)
The firmware version numbers are displayed on left side of screen, This information can be used to verify that the
latest firrmware is installed and is useful If & technical ssue arses.

Furtnsr imtsrnal version numibers ars displayed on nignt side of scresn; Bundle, DSF, FPGA and Safs Image version

Serial Number (Serial No.)
The printed serial number on the back panel of the PLM+ Is also slectronically embeddsed in the hardwars, and
therefore cannot be removed or aftered If slolsn.

Default Qutput Voltage (DefOutVolt)

Displays the defaull cutput voliage per channel that can exist aoross the PLM+ = output terminals. This is the
absolute maximum, only the voliage defined by the ISVPL setting. Tha voliags can go highar with RPM;
ses8 ha technical data shest for actual maximum voliags.

=

a) Note: When Bridge Mods is activated, doubls the channel cutput voltage is availabie.

Max Qutput Current (MaxOutCurr}
Displays the meximum output curment thiat can be delivared by the PLM+-, summed across all output channels

711.5.2 Frame Reset and Configuration
MENU > FRAME > RESET

Lisg this opticn to display a further menu with options to resat all paramsters back o thair original factory dafaul
values. See section 8.3 for a full list of the default faciory resst paramsier valuss. Two Types of resst are provided:
Factory Resst and Scft Resst

Factory Reset

A Factory Rasaet will reset all settings and parameaters to the original factory-defined default values, This includes
the deleticn of any Frame Prasats stored within the device. It also rasats the IP Addrass and all network related
gettings ingluding the Dual Redundancy sstling; a hard power cycle iz requirsd 1o complats this reset

Soft Reset
A Soft Beset will reset all settings and pararmeters fo the anginal factony-defined default values, but retains Frame
Praset information and 1P/ Netwaork configuration. A power cycle is not required to compiete this type of reset,
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L11.5.3. Breaker Emuilation Limiter
MENU = FRAME > BEL CONF

The Breaker Emulaticn Limiter (BEL) providas Ampers selsction (5-32 A) and breaker type ssisction
(CONSERVATIVE, FAST and UNIVERSAL). Select by pressing the-adiacsent bution then use the rotary encodsr to
change the parametsr

The miaximum RMS input current variss, and therefore a desired value is condigured and ths actual
valus is displaysd within bracksts.

T11.5.4. Network
MENU > FRAME > NETWORK

Prazsing the NETWORK button displays a further screen containing network configuration informnation. Al
parameters (sxtepi Redundancy) gre view-only on the front panel and are either not editable, or can only be
adjustad via the Lake Controller,

A summary at the top nght of the screen confirms whethar a valid connection is present for both Ethernet ports,
and whethar the Laks Controlisr is onlins

+ [P Addr: Displays the internet Protocel address for the selected unit and can only be changed via the Lake
Controller software. Pleass rafar to tha Lake Controller Operation Manual for furthar detaiis

»  MADC: Displays the unigue Medias Access Conirol Ethemet addmess for the processor. This valus cannot be
changsd.

*  Frame ID: Digplays the Frame D, a unique Lake product identifier that cannot be changed.

s Primary and Sscondary network connsction status as wall a8 Laks Controller conneciion staius

¢ Mask: Displays the IP address subnst mask for the selected unit and can only be changsed vig the Lake
Controller software. Pleass rafar 1o the Laks Controller Operation Manual for furthar details

* [P Conflg: Displays the [P configuration of the device (At - Zero Cond, Auto - DHGF or Fixed IP)

» Redundancy: Displays the dual redundancy status for the Frame {(ON/OFF) This mods can be changed by
preasing the adjacent button and confirming on the following dialog scrsen. Changing redundancy mode
FedUinas 4 power oycls to activate.

LI1.5.5. Latency Match

Teo wim Latency Match on or off, sslect ine paramster using the adjacsnt button then changs the sistus using the
rotary encoder

By default, PLM+ producis exhibit the exact same input-to-output latency a5 the PLM and D Seriss producis.
Howsavear, the PLM+, PLM and D Seriss products have a greater latency comipared o the Lake processors of LW
Seriss. By enabling the Latency Maich feature, the LM Seriss will add delay to maich overall processing delay of

the PLM, PLM+, and D Series, This regands Analog and AES only. Danite is not part of Latency maich

Exceptlion: Latency match will not function comscily when running 48k based AES inpui using the primary clock
dolmain.
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111.6. Front Panel Display Controls
MENU = FRAME > FRONT

Contrast
To adjust the front pansl LCD contrast, select this option then use the rotary sncoder to change the valus.

Dimming
To adjust the fromt panel LCD & LED bnghinses, select this option then use the rotary encodsr to change the valus.

Channel Order
To adjust the order in which both inputs and outputs are displayed on the frent pansl in all views, sslect this option
then use the rotary encodsr to changs ths valus betwsen TOP-DOWN {default) and BOTTOM-UP

1111 Frame Preset Menu
MENU = FRAME PRST

To recall an exasting Frame Preset, uss the rolary encoder 1o sslect the required Presst then prees the RECALL
button to overwrite the curant configuration.

-

iy c - Z - | i [t ;
% MNote: Frams Pressts must initially be creatad in the Lake Controllsr, and stored a5 & Prasst using the
=%*) | aks Controlisr or ths PLM+ Saries Presst Manager,

—_—

Up to 100 Frame Pressis can be stored in the device. The data within a Frame Presst includss the configuration
of all Modules in tha Frams including lsvals, crossovers, EQ, input mixer, and output routing. (Note that Network
settings and the Dual Redundancy setting are not part of Frame Prassts)

Ag Frams Pressts ars stored within the device, complets procsesor configurations can be recalled without
connscting the device to a PC.

111.8. Load Monitor Menu (LoadSmart)
MENU > LOAD MON

Figure 7.22: LoadSmart Veriflcation Results Screen
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L11.8.1. Configure # of Cabinets in Parallel

This option allows sslsction of the number of speaker cabinsts connectsd 1o sach PLM+ output channsl. Select
indrvidual or multiple outputs and usa the rotary encoder to set the valus from 1 1o 4. This valus is used by
LogdSmart to confirm the comact connection and status of the speakers connectsd to each PLM+ channsl

111.8.2. LoadSmart Verification

Select this option toinitiate Loadsmart verification, then select YES to continus. LoadSmart performs a rapid test
of all output channels, and displays the results on the LCD a few ssconds later

Figure 7.23: Load3mart Veriflcation Results Screen

The Load Results page provides thres items of information per output channs!

»  Confirmation that the spesker connected maichss the speaker Tingerprnt assigned 1o the channsl. Fno
Fingerprint is assigned, NO MODEL will be digplaysd. If the wrong speaker is connecied; “Wrong Speaksr
will be displayed

* Rasult of spsaker calvinst count; this will sither be O or WRONG,

s  [Csiimated numbsr of speakers connected to the channst

B0 pLm: SERIES Operation Manual rev 2.0.4
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8. Back Panel Interface

An overvisw of the back pansl interface is provided in asction 4 2. This chapter describes each cluster of
connections as shown in Fgurs 8.1

[T [T | -2
7

Figure 8.1: Back Panel Interface

8.1. Speaker Outputs

The PLM+ 1= availabls wiih either 4 mm binding posts or Neutrik speakON connectors for the outputs.

The cutputs of the PLM+ can producs a high voltage. Do not connect or disconnect loudspasker/s while tha
PLM+ is powsted on. Mewer opsrate the PLM+ with any portion of bare loudspsaksr wirs exposed.

For epeskOM connecior versions, do not uss mating plugs without the rear covers i place.

8.1.1. Bridge Mode

Power outputs may be brdged on PLM 12K44 and 20K44 modsls by following the configuration instruction in the
Laks Controller Operation Manual (10 CONHG = OUTPUT CONFIGURATION) and the winng instructions in this chapter.
Brndge Mods can only be activaisd/deactivated using the Lake Controller softwars.

? MNOTE: When Bndgs Mode is activated, CLASS 3 wiring is required.
&
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8.1.2. speakON Connectors

Powar ouipuis ars gvailsbie simufianscusly on'a single 2-pole connscior (PLM 20844 and PLM 12844 only)
and on wo 4-pole connectors. The four-pols connectors camy outputs for channsis 182 and 284 respeciivaly.
For PLM SK44  connector T carnes output channels 1 and 2, connscior 2 cames channel 2, connaector 3 carmnss
channel 3 and 4, and connector £ camies channel 4.

R ® O~ @
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Figure 8.2: speakON Connections
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Figure 8.2: speakON wiring and pinouts (Bridge Mode)
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Figure 8.4: speakON NL4/NL8 Configuration
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Figure 8.5: speakON NL4/NL8 Configuration

8.1.3. Binding Post Connectors

Binding post versions of the PLM+ are fitted with four pairs of black and red 4 mm binding posts.

1
S
2
J

r
a
L

=T

e TR CH2Z SEAKER QLITPUTE CH3 CH4 |

Figure 8.6: Binding Post Configuration

[SERGIER
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Figure 8.7: Binding Post Configuration (Bridge Mode)
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Connect the '+’ loudspeaker terminals to the red binding posts and the ' - ' terminals to ths biack binding posts.
Thers ars three methods of connecting speaker cablss to the binding posts.

¥
2.

Solder 4 mm banana-plugs to the ends of the speaker wires and plug into the center of the turrets.

Thraad the stripped ends of the wirss through the holes in the posts. Enter the wires for output channsls 1 and
2 from above and for channels 2 and 4 from below. Tighten the plastic turrsts by finger only, being carsful not to
owvertighien:

. Crimp 4 mm insulated spade terminals onto the ends of the wires and push into the binding post assembly

from abova (Ch. 1 & 3) or below (Ch. 2 & 4). Ths hols in the post i ignored. Hand tighten plastic turrsts, being
careful not to overtighten

8.2. Analog Inputs

8.2.1. Analog Input XLR Connections

Four slectronically balanced analog inputs are providad vig latching ¥LE3F connectors.

Figure 8.8: Analog Input XLR Connections

8.2.2. Analog & AES3 XLR Wiring and Pin Out

All XLR connections are wired to IEC268 a8 shown in Fgure 8.8,

Py

Figure 8.9: IEC26838 XLR Wiring and Pin Out

Pin 1: Ground / Shisld
Pin 2. Hot (+)
Pin 3: Cold (-)

64
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8.Back Panel Interface
= — —— "

8.2.3. Unbalanced Operation

Balanced connections are recommendsd whene possible. Howsver, if If 1= necessary to drive the dence from
equipmsnt with an unbalanced output, wire the inputs as shown in Fgurs 8.10.

Unbalanced Cutput
[Typicaiy phona)

Figure 8.10: Balanced to Unbalanced Analog Wiring and Pin Out

The method ghown in Figurs 8,10 usss twin-and-scresn (balanced) cabls and standard XLR pin connections at the
PLM+ Sengs device end, with the cold wirs and the cabls scresn connscted to the signal ground of the eguipmesnt
at the source end.

This usually provides betisr nowse and hum reiection than the more common method of joming ping 1 and 3
together in the XLR. However, if only & single-cors (unbalanced) cabls is available, the method shown in
Faure 8.15 may be used.

unbalanced Outpot
[Mypically phono

Figure 8.11: Unbalanced Analog Wiring and Pin Out

8.2.4.1so-Float Electronic Balancing

The analog nput slectronic balancing circuits use the Laks Iso-Hoat system

The lso-Host technology combines the benefits of transformer-coupled isolation with the edvantages of clean,
direct-couplsd mputs. The audio converters are galvanically isolated, and not connected to the main ground. High-
quality transformers and oplo-isclators creats a bamar betwesn the devics and possibls grounding aberrations
from the outsids slsctrical smvironment

lso-Float settings are adjustabls via the front panal menu or the Leks Controller softwars.
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8. Back Panel Interface

8.3. AES3 Digital Inputs
8.3.1. AES3 XLR Connector

AES3 digial eudio input & wia two XL83F connectors. Connectors are provided for Inputs 1 &2 and Inputs 3 & 4.
Wiring of this connector follows the same standard as for analog ¥R connections as shown section 8.2 2.

The AES3 signal format carriss two channels of audio and associated data on & single cable/connector. Selsction
of input channels 18 performed within the digital processing section of the PLM+ and is contralled from the menu
syetem. Pleass refer fo saction 7.1003.7 for further dstails.

Figure 8.12: AES Inputs

8.4. RJ45 etherCON Network Connections

Two RJ45 etherCON shyle network connaclions are providad as shown in Figurs 8.13.

L SWITCHED 10800 Base-TX

Figure 8.13: etherCON Network Connectors

The switched 1001000 Baze-T network connections auto-sense whathsr standard of crossover Cat-55 cables

are in use. The green ACT LED illuminatss (flashes) to show network actinty, and when a 100 Mbps connaction is
present; the orange LED lluminates (stabc) fo indicats a 1000 Mbps connection.

Pre~-mads cables with moulded RJ45 plugs ars recommendsd. it 18 necsssary o maks up custom Cat-5s
metwork: cables, use pinout descrbed in Tebls 814
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8. Back Panel Interface

Pin Ne. Color
1 Brown
> Browen = Whit=
a Green
4 Biue - White
5 Blu=
& . Green = White
T . Orange
& I Orange + White

~

Table 8.14: RJ45 Wiring & Pin Out Description

Bohr
R b

Feef
[ B 1 Y

e
Chgmp St e

e,

Figure 3.15: RJ45 Wiring & Pin Qut Diagram

When the device 18 connecied to an active network, the yellow LINK LED dluminates above the connector in uss.
Date actnaty on the network 18 mdicated by llumination of the green ACT LED. | s normal for the ACT LED io
flicker aither sporadically or continuoushy.

8.4.1. Primary Network Connection

The Primary Network connection is used for Lake Controlfier connectivity, Dante and AESET digitsl audio. Pleess refer to
section 4.2 for additonal information:

8.4.2. Secondary Network Connection

The Sscondary Mstwork connection may be used for a redundant Dante digital audio network. Pleass refer io
section £ 2 for additonal information.
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8. Back Panel Interface

8.5. Power Inlet

8.5.1 Power Connector

A Meutrik NAGS Senes powerCON connecior rated at 32 A s fitted to the rear of the PLM+ for AC mains input.

The power cable (AC cord) supplied with the PLM+ has the mating connector ready-fitted, but may require & mains
(AC) plug specific to your country to be fitted to the othar end. The wiring an pinout details are shown in Table 8.2

powerCON pin ‘ 230V Cable TI5V Cable
L Brown Black
N Blus White

g Grasn/Yellow Grean

Table 8.18: powerCON Connector Wiring and Pinout
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9. Appendix

9.1. Faults and Warnings Overview

9. Appendix
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Table 9.1: Warning, Fault and Mute Indications {alphabetical by LCD Text / Event Log Text)
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9. Appendix

9.2. Maintenance

During normal operation this devicas provides troubls-free servics, If the LCD or front pang! display raguires
cleaning, use & 2ot cloth only; do not use solvent cleaners. The dust filters on both sidaes of the front panel, behind
the grilles, should occasionally be remowved and cleaned to ensure maximum airflow through the device.

Disconnact the unit from maing power prior to ramoving dust the filter, and ensure the dust filter is replace prior to
Turning the unit backon

Do not use sharp or metal objects to remove the dust filter, and be careful that the implement usad to remave tha
filter does not enter the davice.

In exirame casas L may be necsssary 1o clean the inside of the device. This procedurs should only bie carried
out by gualified service personnel. This may be necessary if the device has had prelongsed cpsration inan

extreme snvircnment such as one whers cracked ol smoke machings are In uge. | the device & used in exirems
conditions, iLis recommendsd to have it sanviced svary Thres years a5 & prevenialive measurs

9.3. Factory Default Settings
9.3.1. Module Defaults

Moduls Type: 4 3% CL1-Way

Mod Input Mute: On

Mod Output Mutes: OF

Gain: 0 dB (unity]

Dstay: 0 ms

Poiarty: Positive (In phass)

MaxRMS 20 dB

MaxPaak 21 dB

Amp Gain 35 dB

I1SVPL: 20K44 184 W
12K44 iTe v

S 147 Y

Input & Output EQ: Flat
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9.3.2. Input and Router Defaults

Autosslsct
Input ssnsitivity:
Dants:

AESSE:
lso-Float:

Bouter 1-

Bouter 2:

Rotter 3:

Router 4:

On

+26 dBu
Chsabled
Terminated
Enghblsd

Priorty 1 = Dante Receiver{Ch.1)
Priority 2 = Dante Receiver (Ch.5)
Prionty 3= AES1 (Ch.T)

Prionty 4 = Anelog 1

Prionty 1 = Dante Receiver (Ch.2)
Prionity 2 = Dante Receiver {Ch.6)
Priority 3 = AES1 (Ch.2)

Prionty 4 = Analog 2

Priomty 1 = Dante Receiver (Ch.3)
Prionty 2 = Dante Receiver (Ch.7)
Prionty 3 =AES1 [Ch.3)

Priority 4 = Anslog 3

Priority 1 = Dante Recaiver (Ch.4)
Priomty 2 = Dante Recever (Ch.&)
Prionty 3 = AES1 (Ch.4g)

Priority 4 = Anslog 4

9.3.3. Amplifier and Device Defaults

Aitsnuaton: OdE
Polarity: Fositive (In phass)
Mutes: Unmuted
Load Mods!: MNo Load Modsl
Breaker Emulation Limitsr:  20K44 - 324,
12K44 - 254
B4 - 154
IP Configuration; Auta Zem Conf, (Aute IP)
Diual Redundancy: Cizablea
Diante Slave Onby: Enabled

9. Appendix
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9. Appendix

9.4. Current Draw and Thermal Dissipation Specifications

The tables in this section provide measured current consumption and calculated heat dissipation for five
different operating conditions for each PLM+ Seniss device.

Standby Mods

Powsr On (Idie - No Signal)

Power On (Mormal Opseration - Pink Noise 1/8 of Bated Power)
Power On (Heawy Duty Operation - Pink Nolse Max Power)
Power On {Pilot Tons Operation - 20 kHz Sing Wave)

Lavel Logs m:hi?-::rp” Lime Current Meaoured Fower [W] Tharmal Dlusipation

L2 1D, el

.’F -

F'.JI

[E) e | St | Craspeiad HTLESr | el

Migins Voltage 100 VAC

Slandby o= T e [ = E
Power on, Idling Green Mode 0E = 3 = =
Power on.ldiimg,. Performancs Mode ne = e T2 &7 ET

=1 =0 d=C 51 5= 3

3 EEY e =3 EE

= =IE ==

Pink Pacude Mol x — o =

ES 880 &= =5 2

oo @2z e =22 123 EE]

Wollage 120 WAC

Slandby o3 T i T = =
Power on, Idiing, Oreen Mode o= =] T = =0 =0
Powaron,ldling, Parformance Moda I o;F - I T =] BS

T a5 e 145 ERE i
73 EEE B 231 TEE e
7 e 22 e - 234

Pink Paewde Hotes

e =1 o I=w
*3 ey i) 220

e - i
80 SLG a5 S0 E7

Msins Vallage 268 VAS

Slandby | oz [ e [ = =
Power on, ldling Green Moda n= e e =3 = =0
Power on,ldling, Ferformance Mode os. Lk c ¥ 2EE ZE
16 §17 G | Tooxd a< =z = el 113
SrDE, - Eg = a3 LR
L4517 CR 1250 x s - 2ES EIE B 2T
Pink Peede Nolse
ZOrTh FTxd 3T Tis ==z 5L =] P
HoT L, E=0xs - == 2= 25 LT Fa)
T S, | LE =T oS .:i: ey 223
Yollage 230 WAS
Slandby o3 T | c T.
 Pawer on, 10ng Green Mode o | Y =3
P s, Ee e e MY L] L
4B/ Ch OO x L - L7 12s
5 Tin =0l a7 BT s "y
435 on SIE0 KL = B === - == afE
Pink Peeuds Holse:
v g ey B 23 Tis =2 a7 =] it
gLz L EE0Es ar =y == l=r = 32
TOW CR =t ES a7 = T =32 =) 223 i

Table 8.2: PLM5K44 Current Draw and Dissipation Specifications
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Rated power Powrer T
Lvall Load par channed Lins Curmemt Factor Meazursd Power (W) Tharmal Dissipation
| [ % In | Om | Dispoad Bl | kCalte
Mizin: Yoltage 100 WAC, 30 A
Standhy 6 = 17 o | 7 Al 0
VT TN, 3 :
P Wing 73 g 18 o 3 r48 1a8
1650/ Ch 560 mna EE 1058 am | e 1554 503
B0/ R 1500 [EE a3 =0 man | 513 3136 5
F"""-"""" 40/ Ch e ME a3 ] ma | uEs ALy 1073
2ET o Che 3060 =7 @5 i) 1151 1 1400 4776 1704
704 h 3060 mE 53 78 e | 1483 4283 1758
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Sie 20 ks B h T4 S 73 a 731 ras [EE]
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Standby [ *x " o | 1| ET] 10
Power an, idling 18 S FI) a | 215 734 185
) za a3 10 am | sen 1310
1800 151 EE 178 ErE) E1% 7783 a2
H".m 2000 200 a3 FHIT [ 1318 T 111
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A00a ) 3 a0 | @@ | iR 1383
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S o0 kb B 0 78 a7 26 o 776 =] 185
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Sandby 03 18 12 a | 17 [T 1
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ng
160/ Ch 50 11 ES 1001 a7 | e 175 453
B0 1800 a7 43 17e e | alE FTEE a3
m".'m 40/ h 3003 123 3 2657 I | 1ES A04E 10
i #6704 Ch 3000 140 5 FEAT 1500 1346 An54 1158
204 0h a0ao ua a5 3085 LUt | 1526 i XTE 1230
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tnfth 550 I a3 1001 AT L6 1784 a3
B0 h 1504 as 33 168 e 16 F7EE 3
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#8570 Ch 3000 1o 3 BT wonr | 1R | dmne 118
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A

Table 8.3: PLM12K44 Current Draw and Dissipation Specifications
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Table 9.4: PLM20K44 Current Draw and Dissipation Specifications
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9. Appendix

9.5. Glossary of Terms, Acronyms and Abbreviations

The explanations given in Table 8.5 below are based on the specific use of each term in this manual.
The definitions ars net intended to be exhaustive and many of these terms have wider meanings.
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Description
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Table 9.5: Glossary of Terms, Acronyms and Abbreviations
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10. Application Guide

This chapter describes the practical application and uss of PLM+ Sanss devicas.

10.1. Rack |/0 Panels

For fast and simple system connsction, pre-wirsd racks using connaection panels can bs used. With an 10D
connector paneal fitted to the front of the rack, all audio, loudspeaker, network and power cables can be plugaad in
at one posiion, without reguinng resr pansl access

10.2. Gain Structure

The PLM+ Sanss architecturs providsa gain adjustments at various points in the signal path for enabling muting
and levsl adustment. Each muts or gain adustment point serves a different purpose, The signal flow diagrams In
chaptsr 6 provids & ussful reference for the signal path. The following sections describe the various adjustment
points, all of which ars avallable wa the Lake Controller softwars.

10.2.1. Input Headroom (Analog Inputs Only)

Input Headroom should be sst to 12 dBu if the source can be imited to 12 dBu: otherwiss it should be set o
26 dBu. This setting does not affect the other gain stages, or the overall noise fioor; it allows control of tha
appropnate headroom at the input stags only,

To adjust, navigate to 110 CONFG = INPUT CONFIGURATION in the Lake Controller. Pleass refer to the Laks
Controfler Operation Manual for furthsr dstails.

10.2.2. Input Mixer

Input Mixer gains can remain at .00 dB for most configurations; if only one input channel is used per Module, the
oiher can be sst to -INF

To adjust, nawvigats to [0 CONHG and tap the Input Mixer blocks for the Module in the Lake Controller. Pleass
refer to the Lake Controller Operation Manuat for further details.

10.2.3. Module Input Gain

Inpui Gan is used to adust the level betwesn different spesaker cabinets in the system. This gain can remen at
0.00 d2 unless a lower leval 15 reguired for the cabinet/s drven by this Moduis.

To adjust, navigate to MODULES = EQYLEVELS = LEVELS in the Lake Controller. Plaase refer to the Laks
Controfler Operation Manual for furthsr dsatails.
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10.2.4. Module Output Gain

Factory and User Gain ars providsd for sach Module cutput. These two stages provede a level of sscunty and
control for the system designer (Factory) and & further isvsl of adjustment for the ussr (Ussr), both of which
combing to balance the level hetween frequency bands in a multi-way crossover (Contour configuration) or the
Module output level (Mesa configueation),

1. Factory Gain s 2=t by the system designer and can oe hidden within the Module file. The Factory Gain
parameter is only accassiols whan the Moduls is unlocked and the Laks Contrallsr iz in Designer Mods. Adjust via
MODULES » L EVELS » METER OPTIONS = ADJUST FACTORY.

2. Ussr Gainis editable by & user unless the system designsr has locked away the paramster; adjust via
MODULES » L EVELS.

Generally, output gain values are configursd within a Module / loudspeaker preset file and should not need to be
edjusted further

10.2.5. Attenuator

An atienuator gain adjustment is provided for sach power cutput channsl in the PLM+. This control replacss the
traditional volume control found on conventional amplifiers and should typically be left at O dB during uss,

To edjust, navigats to 'O CONAG > EVENTS & CONTROL > STATUS inthe Laks Controller. Pleass refer to the
Laks Controller Operation Manual for furiher details.

10.2.6. Amp Gain

The Amp Gain corresponds to the gain adjustment in a conventional separate loudspeaker processar and amplifier
system. When using a pre-defined Module loudspeaker praset file, the Amp Gain settings will normally remain as
defined in tha file. The limiter and owtput gain settings of the Module were corfigurad with this gain setting and will
not be automatically compensated if changes are made. This configuration schame, though unusual, allows for
compatibility with other Lake products, assuming the amgplifier gain is set as specified in the speaker preset.

When creating a loudspeaker presat Module file, adjust by navigating to Y0 CONFIG = EVENTS & CONTROL =
CONTROL in the Lake Controller. Pleass refer to the Lake Controller Opsration Manual for further details.

10.3. Gain / Level Optimization
10.3.1. Maximize Yolume Capability

To maximize the volume capakility of the device, ensure thers is sufficient headroom in the signal path to avoid
clipning before the imiters sngags. It must be possaible to achisve encugh gan through the device to sngags
the limiters and realize a high aversgs SPL. As an optimal setting, aliow for & headroom of 10 dBE or more for &
channels: the simplest way to accomplish this is to increase the Moduls input gain.
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10.3.2. Minimize Noise

To help provide the best volume to noise ratio, use an ASS or Dante digital input signal wherever possible. If using
analog inputs, snsurs that unused or unnecsssarily high headroom is not introduced at the input to the device. If
full or high average power is not required, the Module input gain may be reduced.

10.3.3. Gain Optimization Examples

This section provides examples on performancs effects resuling from changes to the PLM+ gain structurs

10.3.3.1. Digital knput Gain Structure Examples
Figure 10.2 illustrates the recommended configuration of the PLM+ when using an AES or Dante digital input.

Input Clip: 0 dBFS

Amp Gain: 35dB
SNR:114.24dB

Abszolute Noise Floor: -71.3dBu

Afu i

Table 10.2: Digital Input: Low Noise with Good Headroom (High Input / High SPL)

Figura 10.2 llustrates how to achigve the lowsest possible output noise, although this is not a recommended
configuration,

e Input Clip: 0 dBFS

s Amp Gain: 22dB

» ENR:1148dB

» Absolute MNoiss Floor: -71.9 dBu

[IETTET)

Table 10.3: Digital Input Optimized for Minimum Noise - Not Recommended
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Ths improverment in nose periormance (at the cost of losing headroom and compression featurss) is only 0.6 dB;
it ig thersfore not recommendsd to optimize performancs in this manner.

10.3.3.2. Analoy Input Gain Structure Examples
Figurs 10.4 illustrates how to minimize absolute noise whils imiting the available SPL., Input Clip: 12 dBu

* Amp Gan: 22 dB

» SMR:1055cB

s Absolute Moiss Foor: -71.5 dBu

s 5PL s limited to -8.2 dB relative to clip in this minimum absolute noiss level sxampls

ff—

Y

[N

BakHan bR
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Table 10.4: Analog: Low Noise with Limited Qutput (Low Input / Low SPL)

Figure 10.5 dlustrates how to mnimize absolute noize wihile achisving full powsr. In this illustration it can be seen
that there is no evalabls headroom.

»  nput Glip- 12 dBu

s Amp Gain: 309dE

» SNR:111.3gB

s Absolute Noss Floor: -68.4 dBu

—

[T

Ly b~ AR ot [~ T8E - Ycien Wi Tut &g L LE B B 8o a=p Gam SR Catpat

Table 10.5: Analog: Low Noise with Full Qutput Power (Low Input / High SPL)
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Figure 108 lllusirates how modsrate noiss with extreme SPL can be achieved. SPL s exirsmsly high in this
sxampols a8 maxdimum headroom ie avallable at the input and within the processing stags. This makss t possibls to

increass the average SPL by utilizing internal compression capabilitiss.

* |nput Clip; 0 dBFES

o Amp Gan: 35 dB

o SMNR: 114248

s Absoluts Moiss Floor; -71.3 dBu

I
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Table 10.8: Analog Input: Moderate Noise with Very High Output (Very High SPL)

10.4. Speaker Configurations

Connecting two speakers in paralle! to a PLM+ power output presents a load fo the amplifier which is half the
impedancs of that presented by one speaker. Thersions, the current that two speaksrs will attempt to draw from
the output stage s double that for one spaaker, and this higher current may be sufficient to cause the Current Peak
Limiter to becoms sctive. The more speakers connected to an output in paralis, the lowsr the impedance and the
highsr the current draw.

Multipls loudspeaksars may be driven by & PLV+ powsr output more satisfactorly f a senss-parallel wiring
configuration is adopted. Please ensure care is taken to match potarity corractly,

When using setiss-paralisl wiring, the nominal impadancs is the same as with one speaker; howsver, the principls
of power sharing still applies, and it i3 not possibls to gat the amplifier section to deliver more than its rated power.

MNCTE: Nominal loads as low as 2 ohme ars supporied by the PLM+. Howevsr, a 2 ohm nomina! load
has impadance dips st ts resonances below 2 ohms; in such casse it i likely that the resulting higher
currsnt will cause CPL 1o activats.

R
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10.5. Digital Audio Connections

Whenever possible, it is preferable to connect a digital rather that analog input signal to the device. This is
particularly relevant if the source signal is already in the digital domain, such-as the source from a digital mdng
consols or digital detribution system. The primany causs of sgnal distortion and signal dslay (latency) is the digial-
to-anslog and analog-to-digital conversion process. Thersfors, using digital inputs normally prowidss highsr guality
audio with lower latency.

Two types of digital sudio inputs are availeble: Dante networked multi-channsl digital audio, and 2-channel
digital audio via the AES3, Dante-based system configurations and intsrconnsctions are explained in & separats
document, the Lake Netwerk Configuration Guide.

The information in this ssction is suppisd for users unfamiliar with AES3. Users already familiar with AESS will find
that the dewvice conforms to sstablished conventions.

10.5.1. AES3 Digital Audio

The onginal AES/EBU digital audio interfacs standard wae developed by the Audio Engineering Society in
conjunchion with the European Broadeast Union. Originally published in 1885, it was revised in 1882 and 2003,
and in its current deration i is properly designated the AES3 standard.

AESS is g senal transrmission format for linsarly repressented (uncompressed) digial audio data. [t describes &
method for carnying fwo channsls of perodically sampled and uniformly guantized audio signéals on a single
twistsd-pair cabls.

The data format allows for awdliary data which can be used for information on signal characieristios as wall as the
sampled audio data. The physical interconnection, as defined by IEC 60958 Type |, specifies three-conductor
110-0hm twasted pair cablng terminated by an XLR connecior. Pleass refer to section 8.3 for wiring dstails.
AES3 provides for multple sampling rates and resclutions of up to 24 bits; this device accepts sampls rates from
441 to 182 KH=

10.5.2. System Latency and Delay Compensation

All types of digtal audio processing inherently invoives a small processing delay referred to as latency. If the
processing chain doss not involve analog-to-digital or digital-to-analog conversion, the amount of latenoy is usually
very small and often may be disregarded.

Howsver, in complex systems invohang mufiple digital audio components and connections, snough delay may
be gensrated 1o causse audio phasing problems. Thersfors, the lowsst latency is always prefered, and it is ahwvays
mportant fo considsr gystem latency delays when calculating and adjusting overall delay for tme-aligning multipls
oudespeaksr systams.
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10.5.3. Connections and Cabling
10.5.3.1. AES Input Connectors

Twio AES-3 input signals (sach carnying two sudio channsls) are connected o the XLR3F connsctors labslied
INPUT 1-2 and INPUT 3-4 in the AES/EEU (AES-3) input section on the rear pansi. Nets that the Input conneciar
types ars identical for the analog and digitsl inputs, so0 cars must be taken when connecting audio, particularty
when analog inputs are used as a backup signal sourcs. Connectors should be clearly labeled to prevent any
confusion.

[ Y NOTE: Never connect & digiial signal source 1o an analog input or an analog signal source to g digital

_'_) input.

10.5.3.2. Interconnection of Multiple Units

The AES implementation in PLM+ 15 designed to be able 1o daisy-chain AES signals using passive Y-5piit cables,
The PLM+ dewvice at the end of a distnbution line should ba sst to TERMINATED: all other PLM+ devices should be
set to UMTERMINATELD. If an AESS distribution amplifier (DA) is baing used to distribute the digital audio signals,
with ome DA output per procsssor, then all tsrminations should be on. Howswer, if the AES3 is daisy-chainad, only
terminate the last procassor in the chain.

Pleass rafer 1o section 10.5.4 for further information.

10.5.3.3. Cable Types and Distance Limitations

All digital connections should be mads with 100 ohm balanced cables wired according to the AESS standard {ses
section 5.2 2). Although standard anslog microphona cabling may function in mited circumstances, the potential
for problems is greatly increased. AESS contains a high-speed data siream, and requires an effective bandwidth of
up to 12 MHz, far beyond the 20 kHz required for anslog audio.

The distance allowed bstwesn a signal source and the PLM+ s dspendent on both cabls gualty and the sampling
rats used. At a 96 kHz sampling rate, any good quality AES3 cable should allow a cabie run of 100 meters with no
data lossss bayond the capability of internal ermor correction. The best cablss may allow longer cable runs, though
careful trials are recommendead before Use in the field, Sampling rate also governs allowed cable length; & 100
meter length at 86 kiHz might sxtend to 200 meters at 48 KHz, but be cut 1o 50 metars at 192 kKHz

10.5.3.4. Signal Deyratation and Loss

A wesk or degraded AES3 signal will exhibit no audibls loss of quality as fong &5 the robustness of the data stream
remains above the thrashold required for intemal srmor correction. As degradation approaches the threshold,
audible artifects may be heard, including pops, clicks and momentary dropouts. Any such indications requirs
immediate attention, as often the window of accepiable data loss between artifacts and complete audio loss can
be very namow.
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As a precautionary measura four touring applications, it is advisable to configurs all digital audio wiring prior to use.
it iz recommended that all cables bs tested for emor-free performancs at lsngths 20% to 25% greater than lengths
to be used in the field in order to provide a comfortable margin of safety.

10.5.4. External Signal Distribution Hardware

10.5.4.1. Distribution Amplifiers

Dadicatad distribution amplifiers for AES3 signals are available from sevaral manufacturars, The most Common
format is one input and aix outputs. Digital distribution amplfiers are designed to refresh or reconstruct the signal
as weall making up for ins losses

Cne type of distnbution amplifier is a simple repeater, which restores the waveform shape and brings the signal
amplitucie back up the reguired level. Some distibution amplifiers also offer a re-clocking feature, which also re-
timss the signal to prevent signal degradation from clocking errors known as jitisr.

Distribution amplifiers that offer re-clocking often make the feature optional ag using re-clocking can introduce
small additional amounts of latency, so should not be used unless necessary.

10.5.4.2. Passive splitters

Cine single AESS input may be split into mors signals using & simple passive splitter. Splitiers prowide & convenient
and low coet selution when only a few addiional signals are requirsd, and in situations where cable lengths are
short. Attenustion is minimal, but thers is no refreshing of the aignal.

10.5.5. Additional Reference Material

Compists technical information on the AES/EEBU (AESS) standard can be downloaded from the AES web site at
hitp-/Awww.ass.org/publications/standards/.
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10.6. Digital Clock Configuration
10.6.1. Digital Clock Overview

In order to provide a flexible and robust audio processing system, the device is equipped with a configurable digital
clocking system. The digital clock ean generats various indepsndent internal sampls rates, or can eync to an
incoming AESS signal. Figurs 10.7 shows the various sampls rates and options available.
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Table 10.7: Digital Clocking System

In Figure 10.7, sach circled C reprasants a cholce point. A choice point 15 & ussrinterfecs control that can be
configurad using the Lake Controller software. Please refer to the Lake Controller Operation Manual for further
information

[ MOTE: Figure 10.7 indicates internally genersied clocks with bass-rate muliiples of 44.1 KHz or 48 KHz
_I__r This should not be confused with the internal DSF sampls rate of B6 kKHz.

The PLM+ digital clocking systam can sither generats its own internal clock, or synohronzs to an incoming
external clock source via the AESS digital Input

10.6.2. Clock Source Priorities

Thera are two options for clock scurce configuration: Manual Configuration or Automatic Detection,

For Manual Cenfiguration, the selected intemal or external clock source remains fixed regardiess of whether a
compaticle clock signal is presst.
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For Automatic Detection, the most appropriate clock matching the selectad bass-raie s automatically selected
according to the following pricritiss.

1. AEST {nput 1+2
2. internal Clock

When using automatic datection, the AES3 digital input is monfiored and will switch the clock source back and
forth depending on the avallability of an AES3 signal. Pleasa refar 1o the Lake Controlier Operation Manual for
additional information.

10.6.3. Dante Clock Configuration

Dante 'usas its own digital clocking technology across the Ethemet network to ensure that all Danie devices ane
synchronized. As part of this logic, an order of priarity is defined to identify which device becomes the Dante
Magsier A Danis-capable device sst as Prafarrad Clock Master is chosen as the highsst priorily, followed by &
gevice with a valid AES3 signal, then an internally gensrated clock.

Dante only opserates at 48 kHz or 88 kHz, with tha PLWM+ digital clock on all Dante Slaves being cverridden by the
Dante Clock. Whan AESET mode is enabled, the device only oparatas at 48 kHz {alsc for Danis). The PLM+
can work as Clock Master on both a Dants and AESST audio network.

The front panel Input View indicates if that device is selected as Dante Clock Master. Confirmation of Dante
Masier/ Slave status I8 also displayed in the Lake Controller. The Danie Praferred Master setting can be set from
the Lake Controller 110 Configuration screen, or via the Dante Controller, For further information on Digital Clock
configuration and the Lake Controller user interface, please refer to the Lake Controller Operation Manual,
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12. Warranty and support
12.1. General

This product 18 manufactured by Lab.gruppen, and it 15 warranted 1o be fres from any defects caused by
componants or factory workmanship, under normal uss and sanvics, for 8 period of ten (10) years from dats of
purchase from an authorized Lab gruppen dsaler 1 the product fails to perform as specified during the warranty
period, Lak.gruppen will undsrtake to repair, or at its option, replace this product at no chargs to its owner,
provided the unit is retumed undamagsd, shepping prepaid, to an authonzed ssnics facility or to the faciory

This warranty shall be null end void 7 the product is subjectsd 1o: repair work or aftsration by a person othser

than thoss authorized by us; mechanical damages including shipping accidents; war, el insurrection, misuss,
abuss, operation with incomset AC voltags, incorract connections or acoessonies; operation with faulty associated
squipment; or exposurs to inclemsnt weather conditions. Damags dus to normal wear and tear is not coversd

by the warranty. Units on which the sarial number has besn removed or defaced will not ba sligible for warranty
service Lab gruposn shal not be responsiole for any incidental or consegusntial camegss. Leb gruppen's
responainility is imited to the product tseif. Lab gruppen tekes no responsitility for any loss dus 1o canceilabon
of any svenis, or rent of replacemesnt sguipment or costs dus o a third party’s or customers loss of proft, or any
other indirsct cost or lossss however ncumsd. Lab gruppen ressrvas the right to make changes or improvements
in design or manufacturing without assuming any oblhgation o changs or improve products praviously
manufactured. This warranty is exclusive, and no other warranty is expressed or impiisd. This warranty doss not
affect the customer's siatutory nghis.

International Warranties
Plsses contact your supplier or distributor for this information, as rights and disclaimiers may vary from country
to courntry.

12.2. Technical assistance and service
12.2.1. International service

If your Lab grigppen product requires rspair, contact your Lab gruppsen dealer or distnbutor, wisit
http-/labgruppen. comisupport or contact Lab gruppen by phone or emaill 1o obtain detalls for the nearest
authorized ssnics canter
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12. Warranty and support

12.3.2. Factory Service

Inthe event a Lab.gruppen product requirss faciory service, you may contact Lab.gruppen'’s service depariment
for return instructions and & Beturn Authorization number.

Pleass note for product return:

1. Uss the onginal packang.

2. Include a copy of the salss receipt, your nams, return address, phone and fax number, email eddress and
dsecription of ths dafect.

3. Mark the Retum Authorzation numbser on the outside of the packing.

4. Ship the product prepaid to:

Lab gruppen
Faktorvagen 1

SE-434 37 Kungsbacka
SWEDEN

FPhone: +46 300 56 28 00

service@labgruppen.com
www.labgruppen.com
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labgruppen.com

Intercocern, Class TD a0 Laxs ars nalong! end/or memational regslerss rademars of Lab.gruposn AS. PLM=. Powersd Loucsnager
Mansgement, B.SMPE, Load! forary, L cadSmart, SpeakersSates, [EVPL BEL VL and CAL ars trademarnics of Lab gruppen AB. Doioy iz a
registared trademar of Dolby Laboratoniss. Faised Cosine Equalization, Lineterhdax and Izo-Foat are trademarks of Dolby Laboratonies.
Audinats s a regizstersd trademark of Audinate Pry Lig. Dame and Zen ars trademarnks of Audinate Py Lig. All other Trademarks remain s
property of thair resnoctve oWners.

Copyright © 2018 MUZIC Trioe Brands Swedan AR All nghts resenvcd.
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