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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
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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 Loudspesker Managemsnt systems for your
sound reinforcameant 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 PLM+ Series
Chuclk Start Guids which containg the information required to safely instal the product and placs it in senics.
Caontrol and editing features are acosessible via the front panel interace or wvia the inciuded Lake Controller softwars.

It is recommended that the Quick Start Guide and all product documsntation s reviewed to ensure familianty with
the vanous configuration and control options.

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

2.2, Main Features

The PLM+ Seanss incorporates a numbsr of sophisticated technologiss fo snsure the best possible performancs
and many years of refiable operalion. The following seclion summarizes Ihe benelils of each lealure,

2.2.1. Amplifier Platform

The PLM+ 20144 and 12K44 amplifiers featurs four channels of Lab gruppen's umique and patsntsed

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

usse a nawly devslopsd Class D technology design with increased efficiency and sustained sonic parfor-
mance. All modsks have a regulated Switch Mods Power Supply (R.EMPE™) with unparalisled Power Factor
Correction (PHC) exdremsly close 1o one. and & full suits of protection features including the Breaksr Emulation
Lirnitar (BEL)

The PLM+ Seriss also incorporaiss Lab.gruppen's exclusive Rational Power Managesment (RPM), which allows
excaptional fliexibilty in ellocating power output across esch channel for the most efficient use of amplifier inventory,
Any channel in sither modsi 1= 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 Enviranment) software/firmware
package, which includes ESP™ (Eguipment Specification Predictor) which assists in optimizing amplifier
rsquirements for touring loudspesksr systams.

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 LM SERIES Operation Manual rev 2.0.4



2. Introduction

2221 Amplifier Gain

Amplifier Gain is set in the digital domain for PLM+ Series devices, and may be controlied via the Lake Controfiar
softwarg or froni-pansl interface

2222 IsveL™

Ths Inter-Sampie \oltags Peak Limitar (ISVPL) tallore sach powsr output 1o the charactenstics of the conneciad
load. Please refar to section 5.3 F for furthsr information,

2.2.2.3. Load Verification & Performance Monitoring

A comprehensive set of propristary DSP-based tools are provided for Inad verification and real-time parfarmances
monitoring. These functions utilize Fingerprint files available for some loudepeaker presats in the Laks Loadlibrany
Tns Loadlibrany complles a comprehensive databass for eacn loudspesker component of the connected load,
ustially ane or more band-imizsd dnvers in a muli-way system.

2.2.3. Lake Processing and Controller

PLM+ Seriss devices integrats ssamlessly into the Laks Procsssing envirconment and ars acosssinls via the Laks
Caontroller software. Processing modules offer pracise sattings for gain, delay, crossover ssttings, equalization and
fimiting. Lakea protessing features incerporated in sach meduls include Ralsed Cosineg Equalization™, linsar phass
crossovers, and Limieriiax™ loudspaaksr protection. Pleass refer io the Lake Controiler Operation Manual Tor
furthner Information

2.2.4. Analyzer Plug-in

Lake Contrellar softwars provides integrafion with third-party reg-tims analyzers, providing simultaneous
measurement display and EQ adjustment via the Lake Controller, Approved analyzers include Rational Acoustics
Smaart 7. SysTune from AMFG, and Wavellapturs Live-Capture Light or Live-Capturs Pro; addiional third-party
analyzsrs may be approved in the future.

Please refer to the Laks Controler Operation Manual for further information regarding the Analyzer plug-in and
associated Tunctionality

2.2.5. Dante™ Audio Network

PLM+ Serigs davices include Dante digital audio networking as standard. Utilizing the latest advances in Ethemst
technology, Dante offers simplified system configuration and extremely low latency while delivering very high quality
uncompressed digital audio across the Lake network. The Zen™ automatic configuration feature enables plug-
and-play ssitup without third-party DHCP or DNS servers. Danieis compaiible with high-bandwidin networks,
aliowing langs numbers of audic channsels 10 be distributed alongside control and analyzer data. [T also suppons
AESS7, a new open standard, making it easier to connect and share audio betwesn differsnt products cver
standard [T networks.

PLM+ SERIES Operation Manual rev30é [



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 LW+ Senss Povered Loudspeaier Managsment systems. It also providss
detailed informaton on set-up and configuration using the front-panel intedace.

For complste miomiation on DSP configuration and operation using Laks Confroller, plesss refer to the
Lake Controlier Manual, avallabls onfine at www labgrippen . com/support

For detailed information on configuration and operation of the power platform using CAFE, please refer to the guide
smbedded in the softwars or o the CAFE Coach vidseo saries avalisble on the Lab gruppen
YouTube channel or via a link on wwarlabgruppen.com

3. Installation
3.1. Unpacking

Carsfully open the shipping carton and check for any damags to the device or the supplied accassories. Bvary
Lab gruppsn product is tested and inspected befors ksaving the factory and shouid amve in perfect condion. |f
any demiage 18 discovered, please notify the shipping company immediately. Cnly the consignes may intiate a
claim with the camer or ther insurers for damage incurred dunng shipping. Save the carton and paclking matenals
for the carner’s inspection:

In addition to the PLM+ Saries davics, the shipping carton includss the following itsms:

» PLM+ Serss Quick Start & Feld Rafersnce Guide

» AC mains lead (power cable) with Neutnk® powerCONE connector

» Hear brackeis for edditional rack support (pair) along with associated mounting hardwars

Pleass keep the onginal carton and associated packaging to fagitals shipping of the device ehould the need anss.

3.2. Mounting

Airfiow for cooling the device is from front panel (intake) to rear panel (exit), Please ensure that no objects, such as
rack doors or Iids, are placed at the front or rear of the rack to ensure that airflow s maximized. This device has no
top or bottom vents and therefone PLM+ uniie 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 at the rear 10
accommodate connectors and cables; allowwance must be made for cabls or loom bends within a rack

B pLM: SERIES Operation Manual rev 2.0.4



3. Installation

3.2). Rear Mounting

Two rear support bracksts along with associated mounting hardware are includad with the PLM+, as shown m
Figure 31, it iz recommended that thess are used whersver possible. Fit the brackets to the vertical rais at the rear
of the rack. Figure 3 2 and Figure 3.3 show the fitting options for foeed and removabls installation.

The support brackets are reversible and may be fitted 1o point either to the front or rear of the reck; the orientation
ugad depends on the rack depth and postion of the rear rack rais.

Two mounting methode are possible; note that the method shown in Figurs 3.2 additionally provides extra security
ageinet unauthorzed removal. For situations where rapid removal and replacement 18 required, the method shown
i 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 rev30é 3



3. Installation

A

3.3. Cooling
3.3.. Overview

The PLM+ Series devices use a forced-air cocling system with aiflow from frent to rear, allowing high continuous
power levels without thermal problems. Front-la-rear airllow is preferable as air at the front of a rack i cooler than
that at the rear in nearly all situations; never attampt to reverss the airflow. The cperation 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 adeauate air supply is provided in front of the PLM-, and that the rear of the PLM+ has sufficient
gpace to allow air 1o escape. If the PLM= is racle-mounted, naver cparaia the unit with any front or rear rack doors
Or covars in posidon. T is recommendead 0 kesp the ambient iemperaiure around the PLM+ a8 cool a5 possibis.
Anincreased temperature can have a significant negative impact on the expected lifetime on the compaonents
inside the PLM+.

Leaving gaps in between lems of squipment degrades the efectiveness of fomgad-air cocling.

If ingtaliing one or mors PLAM+ Senes devices in a rack with other fan-cooled equipment, bs sure thet all the
other equipmant also uses front-to-rear airflow for cocling. If this pracaution is not observed, thera s a nisk of
overhealing, as units with the reverse airfiow 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 & sophisticated iemparailne sensing systam which protects it frormany overheating

. |

{ ¥ NOTE: Always ensure the dust filters behind the detachable front panel are clean to ensure maximum
—I—f possible aifiow.

3.4. Operating Voltage

The label adjacent to the mains (AT) input connecior indicates the AT mains voliage for which the devics is wired
and approved. All PLM<+ mcdels incorporale a universal powsr supply ocperating from 85 V 1o 285 W, but with
LWL (Under \ioltage Limiting) active telow 80V Only connect the mains cable (AC cord) toan AC source of ihe
voltage shown on tha labsl

The PLM+ usaz primary switching, which means the mains power is rectified on the primary side of the
mansionmar. This malss the power supply insensitive to mains freguency variation, and it wil operate nomally on
ling frequsencies from 45 10 75 HE

10 LM SERIES Operation Manual rev 2.0.4



3. Installation

it themains plug (AC plug) fitted to the mains cabls [AC cord) 1s not appropriate for your country, it can bs removed
and a looally-sourced ons fitted instead, obssnving the color coding in the table below:

powerCON pin 230V Cable

L Browmn Blacik

@ Green/vallow Graan

Table 3.1: AC Plug Conflguration
it you &re not 100% confident of your compstence to replace the mains plug (AC plug), the task should be carmed
A out by qualified perscnnel,

Cince & suitabie AT powsr supply is connected, the devios can be turned on using the front pane!l power bution.
When the device i tumed on, the power button LED changes from rsd (Standby) to green (Activa).

< ==
tq) MNOTE: In-rush current is controlied and mited during the soft-start segusnce: This enabiss multipls
|-i——* PLM+ unis on the same AC mans ciroutt to be tumed on simuliansously

3.5. Grounding

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

The audio converters ars galvanically isolatsd, and not connscted o mans ground. High-speed transformers and
opto-isolators create a bamer batwean the device and the outsids electnedl smvronment

MOTE: The lso-Float featurs = activated by default, but may be disabled via the Laks Controller
W li'- —  software; orvia the front panst menu

Uss correctiy-shielded balanced audio imput connsctions to minimiss hum and interfersnce. Please refer to section
8.2 4 for further information

A MNEVER disconnect the earth {ground) pin on the mains cabls (AC powsr cord).

PLM+ SERIES Operation Manual rev30 11



&, Product Overview

4. Product Overview

4.1. Front Panel Overview

The front pansl pressnts the following amplifier status indicators:

0 o 6 o

The front pansl controls ars clustarsd around a daylight readable LCD @ | allowing adjustment and monitonng of
the majority parameters and meters. The two clusters of controls on ather side of the LED include five dedicated
function buttons @O O @E | sight dynamic functon buttons with smbeddad L EFDs @@ and a rotary data
sncoder @

© Handies - Two sturdy cast aluminium handles ars integrated into the front pansl. The handlss should bs used
whan camying the devics, and when fitting into or removing from a.reck. Ensure that any door or removable rack
front cover has sufficient dspth to clsar the handlss

@ Dust Filters — Two dust filters ars Tited behind mstel covers: To remove the covers, loosen the thumbscraws
located behind the handiss. Once detached, the dust fiter slsments can bs removed for cleaning; pleass refar 1o

oy

section 9.2 Jor further nformation

% NOTE: NEVER operats this device without the dust filters in place
=
@ Display - Ths 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 monitenng of most peremeters. The
LEDs embeaddsad in the funation buttons indicate evalable menu options, provids confirmation of Cantrollar
commumication, and indicais vanous faulis and wamings. The display automatically reiurns io Homs view if no
activity within two minutes

The brightness and conirast of the display and front pans! LED= can bs adiusted via the front panel menu. A
screansaver will turn off the display when the unit is lsft without any action or with very low power output signal for
30 minutes. it wall light up again at the push of any button, when the Lake Contraller communicatas with any frams
or when signal reachss above -20 dB on any powsr output. Please refer to Section 7 for further details.

© Standby - PLM+ Senes dovices ars powered o and to standby using the top-laft button, or via the
Laka Controller
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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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4.2. Rear panel

2 i

Input Connectors

@ Analog Inputs — Four analog inpuls ars availaiie-on standard XLR-3F connsciors, slectronically balanced and
feaunng Lakeiso-Fostcircuitry. Impsdanca is 20 kohmis; maximum input lavel s +28 dBu.

© AESS Inputs — Two jaiching XLR-3F connectors accapt four channels of AESS dignal audic. Input impedance
is 110 ohms, ensure that 110 ohm digital audic cables are used

Qutput Connectors

Thne PLMZ20KA4 and PLMT2K A2 are’Your device will beeguipped with ane of the Wwo ouiput connecior options
Both options allow for Bridgs Mode operation, which is activated in the Laks Controller softwars. Pleass refer

io the Lake Controlisr Operation Manual for mors information. The PLMSK44 1= sguipped with both binding pests
and =peakON connectors; and doss not support Bridge Mode operation

& Binding Posts — Fower outputs are availabls on four ssparate pairs of fully enclosed binding posts

O speakON connectors — Power ocutpuis ars availsbls simuftsneously on a single &-pois connecior (PLM20K44
and PLM12k44 only) and oh Two 4-pole connectors. The four-pole conneciors carmy outputs for channels 1&2
and 3&£ respectively. For PLMSKAL connsctor 1 camess sulput channsis 1 and 2. connector 2 camsas channst 2,
connactor 3 camiss channel 3and 4. and aonnacior 4 carmss channal 4.
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Ethernet and Power Connectors

© Primary Network Connector — Tha primary Neutrik BJ45 etnerCONE connection provides integration inte

an Etnamat control network which may include cther Lake Processors and the Lake Ceniroller software. Network
connection paomits full control of all fJunctions along with real-time metsnng from a remats pesition. This device
suppors e Damea audic networkng protocol for mulichanns!, hign-gsfintion digral audio over the same Ethemst
gonnaction. 11 alec supperis AESET audio flows.

Uzs the primary connector when using a star netwerk topology, censisting of individual Cai-5e connecticns
between e davices and an Ethernet switch. Altematively, this connection can ba used to daisy chain directly to
anothar Lake Pracsssor The daisy chain topolkegy should not be used with Danis.

Note: Do not create a closed loop when configuring multple devicas inan Ethamst networis; this will
- CauUss 8 network malfungtion

@ Sacondary Network Connector — The sacondary network connector oan be usad 1o daisy-chain multicle
PLM+ Serigs devicas. Allamatively, a Dants dual-nstwork topology can be created by connscting all sscondary
network connectirs 1o 4 separaie Etrermet swiich, ensuring full redundancy in theevent of a networle compeanent
failure. If the device has Dual Redundancy snabled, any AESET audio must be on the Primary network

(e, AESET cannot be transmited or raosived on the Sscondary connesion)

@ Mains Power Connector — AC mans inple for the PLMBOKLL and PLMI 2K is via 4 Neutik powesrCON
connector, rated at 324, Cennecior mates with supplied AC mains cable. PLMSK 44 uses a standard IEC lockdng
connector See previous section on Uperaling VoRiags for mors information
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9. Operation and performance

5.1. Operation precautions

Maks surs that the Standby bution on e units front panel s siner unli [OFF), or red (STANDEY), before making
any input or cutput connections. Ensure the AC voltage is wilhin the range prinfed on the labsl adjacent to the AC
mains connaector. Ensuns no input signal (s prasant when powsnng on the unit to reducs the rizk of any Inadvertent

bursts of high level audio.

5.2. Power output performance

The PLM20K44 and PLM12K44 use Lab gruppen's patented Class TD tachnology (Tracking Class DO in the output stages.
which couples the efficiency of Class O topologies 1o the sonic purity of Class A/B designs. The primary bensfit is that

Lab.gruppan's Class TD works perfacily under all load conditions. The output maintaing its fiat frequancy rasponss
even into complex loads with very low nominal impadancas. Rslisbility ls very hign, and there is no interfersncs with
nearby RF squipment. Superior efficiency allows greater power density while minimizing cooling requiramants, yet

t Class A/B designs. The PLMSKAL usas a newly developes Class D technology

PLM 544 SO0 W 1260 W 1260 W 1260 W 700 W
PLM 12K44 J000W 3000 W 3000W 1800 W 850W
PLM 2044 4400 W Bo00W 4400W 2300'W 1160 W

L -}

Table 5.1: Symmetrical Load Power Ratings

5.2.2. Rational Power Management™

Raticnal Power Management™ [RPM) s a unigue Lab.gruppen feature that allows Tor flexibie allocation of power
across channsls of the PLM+ unit. Power that is not used by one eutput channel is fres for use by ancther oulput
channel with greater demands. Unigue to this range is also that the smaller models in the range have amplifier
¢hannels that can producs the maximum channel powsr of the largest modsl. Henes, by using BRM, It is possiie
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

Desired power can be ,_-I:I"—C'T-E'ﬂ N sensl El JOMEINS: DUrst and Deak: pow!

the epaaker's AES power rating. B s nominal impsdancs of the load, the RPM algonthms have a

input data r"eq-_ure-: to ngs. If the desired BPM ssitings isken togsther sliow total
output higher than the =:-a!.:ab i:t:ea of Ihc- amglifisr, —~F" A will reduce actual RPM configuration evenly based on a
proportional reduction in d the RPM functionalty will ensure that the channel is not delivenng more

power than specified. The ISVPL imiter algonthm performs the actual Imitaton. As default, the smaller models in
the rangs have an RPM configuration detailing an equal sharsd power allocabon cross the channels at a voltags
(default voltags limitation] gven in the spacificatio ]

TOr Vanying ar incormect load impegances, H

channals that can be lfted above the '.:iET-E!.-.i'- e El."‘EI rmitation, BPM can L"E conh gured N TWwo mooss

3000w

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

Auto RPM: The framea will automatically allocate powet per output channel according to the |
speaksr prasst (per module output) in Lake Controller. Auto BPM sssumes a nominal impadan

= - - T =1 - A DO < Y,
gpphes an spproxXimeatse power aiiocaion. AUTD HF W is dafault for PLM

vare allows users to chegis an advanced custom power allocation scheme
Switching to Custom mode disables the Automatic mods. Additional mformation s avaliable in documentation

AT

supplied with the CAFE softwars download

Custom RPM: Ths CAFE sof
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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

Bbis 5.3 shows the theorstical meximum output power for a given load impedance and ISVPL setting

Max. Sinewave Burst Power (Watts)
arae] et b | 1

15 4285 5353 ass | 204m 1024
187 4253 s223 e &7z
EH 4283 43Ee 2326 1353 a2
12 assn zraz | s e | 4z =
10 2550 1340 1273 533 33
&3 1722 1290 #st | am | ==
) 1225 38 &3 3cs 153
sz T84 e 382 155 58
47 252 414 178 35 &3
-] 381 270 ' | e | 45
TE 73 =5 a0 | = | w

Table 5.3: 1SVPL=to=output examples

Tha |SVYPL thrashold may be set at any lsvel batwesn 17.8 'V and 800 V in the Lake Controlisr scfiwars. For furthsr
details, please refer 1o the Laks Controfler User Manual

Laks-snabiad amplfier davices (O Series Lake, PLM+, PLM} thiat nave & smaller peak ouiput voltags capability stil
gliow ISVPL speaker threshold settings up to 800 V. Whien a thrashold is sat above the cumsnt maximum capability
of a power ouiput channal, the actual 1ISVPL will automatically be set 1o the maximum ISVPL for that channal
channet-and displayed in []. Therefors, the ISPVL threshold can be set at the Moduls for the speakers’s maximum
capakilty, and the Module file remains cross-compatible with all Lake-snabled amplifier devices.

3.3.2. Current Peak Limiter (CPL)

The output Current Peak Limiter (CPL) ensures that the powsr output sacticn will not be damaged by forging = io
deliver current levels at the outputs that excesd e maximum current ratings. of the output transistors, The CFEL
F

ings
mesps ins oulput transisions within thelr Safs Operating Arsa (5304). The CPL is non—adjustabls

This condrion Indicates an attempt 10 draw excaszsive cumant at tThe output. The owput is attsnuated until the
cutput cumant falls below the maximum current rating. Limiing ie performed by the ISYPL limitsr in conjunction

with the selected ISVPL profile.

CPL acinily 15 snown by red indication on the Power channel LED of the affectsd cutpui channel and a
comasponding text description on the front panel in Laks Controlier and CAFE scfiwars programs.

Rafar to section 8.1 for more information on warmings and faults

— NOTE: IFexosssive current is indicatad, chieck the output cables and axaming the budspaalksr
=% impedance appears nomal, you may rectify the condition by aitering the ISVPL saitings or lowering
input lavela. CPL indication can be triggersd by excessively low output impedancs, possibly the result

of Too many loudspesksr cabineis connecied in paralisl
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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 circLitry also changes with frequency, bacoming shorter at higher
frequencies. This is shown in Figurs 5.5.
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Fig 5.5: VHF Protection Attack Time Variations

The VHF protection eircuit doss not alter the amplfier's frequency response. It is implementad solsly to detect continuous
VHF content. HF contant of normal music or spaech signals at peak levels will be passed in full. Operation of the VHF
protsction circutts is indicated by the Powesr channel’s LED that wall illuminate ysllow and display VHF Waming whsn the
masamum -12 dB gain reduction is applied (20K44 and 12K44 only). The Powsr channal LED will light red for VHF Fault.
Both of thess will be registersd in the Lake Controllsr and CAFE status visws.

9.3.11. Short Circuit Protection

A low impedance or short circutt &t the power output ismminals s detected when the output current is high (Current
Peak Limiter s active) and, simultansously, the peak output voltags is bslow & predstermined threshold. When this
situgtion occurs, the output stage is muted to protect it from damage.

Opsration of the short circuit protection system is indicated by red indication on the affected Powsr channel
armampmcﬁngt&xidmmﬁmnnﬁmfmrﬂperﬂ mLEImGunthﬂrarrd CAFE software programs.
Refer to section 9.1 for more information on wamings and faults.

The presance of a short circuit {or low Impedance) is re{ssted svery six seconds, 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 limiing can draw considerable current from the mains at
turn—on, sometimes tripping a fast—acting maine breaker. The PLM+, however, has vary low innush current to
pravent tripping of breakers. Several units can, undsr nommal conditions, be powered up simultansously. i you
do experence problems powering up multiple units simultansously, they must sither be tumed on manually in an
orderad manner, or sequenced remotsly using the Laks Controller softwarse’s Global Control fsature. Altarnatively,
the capacity of the mains supply should be increassd.

A

MOTE: If insufficient power s availabls 1o allow simultansous power—up, then thers is probably
= insufficient capacity for full power output during operation. It is recommended that additional capacity is
added to the mans powsr distnbution systam.

5.5. LoadPilot Load Monitoring
5.5.1. Introduction

LoadPilot is a featurs In PLM+ amgplifisrs thet oan continually monitor the integrity of loudspeakers and cables
connecied to the puiputs 1o ensurs that they are functioning properly and free from major anomabss or faulis.
By implemeniing LoadPiot, sysisms moomorating PLM+amplifiers can be csrtified in compliance with voice
evacuabon standards such as ENS4—16 and NFPATZ.

LoadPilot functions by automatically superimposing low-level pilot tones on the input signal (T any present] to the
amplifier. Ong tone is below the range of human hearing (approsamatsly 10-20 Hz) and the cther above (24 kHz),
g0 the activity of LoadPiloi iz insudibie regardiess of whether the sysiem i cumently reproducing program content.
High—resolution current sensing onthe ouiputs can calculate the impedancs of the load at the feguency of the
tonss. Hencs a stable massurement of the impedance of the load can be obiained and potential anomaliss or
faults can be detscted that would indicate impairad loudspeaker function or tota! inopsrability dus to falure of the
loudspeaker or faults in connectsd wirng. The supsrimposition of pilot tonss and analysis is interleaved actoss the
amplifier’s output channgls with & maximum total cycle time of around 20 seconds.

LoadPilot is implemented and configured in the CAFE software. Montorng status and fault indication are displayed
on the frent pansl and both in CAFE and Lake Controller

LoadPilot may be configured with the automatic calibration or through & manual advanced mods, depanding on
maonitoring requirements and characteristics of the connected loudspeaker loads.

3.5.2. Automatic calibration
5.5.21 Functional description

Automatic callbration is auitabls for the following applications and reguirements for ermor datection;
» [f one or two low-impedance loudspaskers are connscted, if two in parallel is default, it will wam ifong is
miissing
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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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|
-

? NOTE: Manual configuration of LoadPilot is implemented in CAFE versions 1.1.0. and later. For datailed
' information on manual configuration of LoadPiiot, please refer to the integrated guide in the software
program and toths CAFE Coach vidscs posted on the Lab.gruppen welb sits and on the Lab gruppen
channsi onh YouTubs,

9.3.4. Indication

The LoadPilot feature constantly monitars the impedances at the two given pilot Tone freguenciss and comparss to
the messuned thresnoids. The following faulte and wemings can e iriggensd

» Speaker shortsd warming — Both tonss below lower threshold. Corresponds to a distant short circuit that can
gither be in the cabling or in the spealer.

» Spagker damaged warning — Cne of the tones is below or abovs thresholds. Comesponds io an unexpecisd
impedance dewviation of one of tha toanes, most fikely a damags © the speaker.

» Under spsaker count warming — Both tones above upper threshold. Comesponds 1o an impedance increass
across the impedance responss ‘and most likely a loss of speakeris) in-a parallel speaker connection.

» Noload fault — Al least one tone above measurable area or significartly above upper threshold, Most likely
corresponding o loss of the load.

¢ Short gircui fault — LoadPilot analysis below short circuit threshold,

5.6. Audio over Ethernet

The PLM+ Eeries Laks devices inciuda Dante and AESET digital audio netwerlking as standard, ulilizing
ihalatest advancas in Eifemet technology. Dante oifers simplified system configuration and exdremely low
latency while dalivering very high quality uncemprasssd digital audio across the Lalke networke. The Zan™
automatic configuration faaturs snables plug-and-piay sstup without third-party DHCP or DNS sanvers
Drarita is compatible with high-bandwidth netwerls, allowing large numbers of audio ¢hannels to be
distributed alongside control and analyzer daia

AESET s a naw open standard miaking T possible connect mors davicas togsther and share audio

Thie PLM+ alsc have a feature to convert between AESET and Danis, and can accordingly workas a
bridge betwean the iwo different network protocole. t can Input & channels of AESET and transmit them
out again as 8 Danis channals or vics versa and In any combinaiion of Dante and AESET channsis.

The PLM+ suppert 8x8 inputs and cutputs on Danta/AESET . The networksd audic channsls' inputs are
routed 1o the Dante recsivers and ara shared betwesn both Dante and AESET. Tharsfors, the total
number of netwerkad sudio inputs can be 8 (Dants + AESET).

On the output sids, the device has B channsls in total — and it is poesible to configure the channel as
Dants only (Unicast or Muliicast) or as an AESET flow as well. Up 1o & channels can be includad in &
AESET transmit flow.

I order for the devics to be able 1o input networked audio, *Dante” must be snabled in Laks Controller
Ses Laks Controller Operation Manua! for further details.
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5.6.1. Dante

Tne PLM+ support dual redundant mpuie and outpuis on Dante, in effher 48 or 88 kHz, with raceive
latency &8 low 85 025 ms and upto 5 ms.

Dantg-davices and channels can be given *frandly” names, meaning audio can ba rowned without having
1o use or remembar complex numbsers

Danfe channsls can ba routed in Dants Controfier or in Laks Controlier:

9.6.2. AESET

When the devics is in AESET sneble mode, the devics isin £8 kHz only (aleo for Danie
subscrptionatransmissions). Tna recener latency for AESET subscrplions ars 2 ms. Transmission flows
are:Mufticast only

AESHET subscnpiions canonly be configured in Dante Coniroller. The AESST transmitter must support the
SAP (Session Announcemsnt Protocol), This is one of four device discovery methods referenced in tne
AESHT standard. Check i the Transmitiing non-Dante AESGT devics supporis SAF. Otherwies Danie
Controller cannot discover the audic fiows coming from the device. Danie devices support SAP [f their
AESET mods 15 snabilad

Mufticast IP agdressss must e inthe range of 239.68.0.0 - Z230.88.255:255.
If dual redundancy is'enabled on the device, the AESSET flow only works on the pnmary network. |1 18 still
possible 1o utlize Dants on primary and sscondary networks a1 the same Ime a8 & AESET flow is prassnt

on e pnmeary
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6. Signal Flow and Lake® Processing
6.1. Signal Flow

The figures below depict the audio signal flow for a PLM+ Series device. It is worth noting that this sophisticated
device provides soven points in the signal chain whare the signal level can be adjusiad, muted or disconnacted.
The tlue sections represent Frame data, and the red sectons reprasent Moduie data - pisass refer iothe Lake

Controller Operation Manual for further information

Important informaticn regarding comect sstling of the gain struciurs can bes foung Insection 10.2.
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Figure 8.1: PLM+ Signal Flow Diagram

© Tre input section (nputs; input routsr and input mixer) allows for mxing capabiities as wall as redundant and
prioritized Inputs with anomatic switch-over in case of signal failure.

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

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

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

1 Input Router Stage Input sslection and MUTE

2 Input Mixer Stage Houter on /off connection to mixsr and gain settings

2 Module Input Stage MWute (WA for LM Senss Mesa Mods| and gain estiings
4 Module Qutput Stage Musts and gum settings

5 Qutput Router Stage Output on /off routing connections

& Attenuation Stage Power output channsl mute and attsnuation asttings

7 Amp Gain Stage Amplfist gain control

‘ _,,?D NOTE: If the required audio signal 1s not passing comectly, verfy the connection; mute and gain settings
4 atsllssven stagse.

6.2.1. Power Qutput Section: Limiting and Sensitivity

The Currsnt Peak Limiter (CPL) dynamically mits the drive 1o the powsr stage bassd on thres parametsers: ashssd
output current level, feedback from the output slage, and sensed voltage clip from the ISVPL This ensurss that
power oltput & maintained within the design limits of the PLIM+

The adjustable Inter-Sample Voltage Peak Limiter (ISVFL) sets the PLIM+5 maemum outpui voltege and thersfors
gleo the meomum output power. The BYPL seting 18 mads wia MENU > MODULE = LIMITERS = 15VPL, and can
glso be sst from the Lake Coniroler softwars,

The sophisbcated output ssction monitors faults and generatss warnings when appropriats; warnings ars
displayed on the front panel of the PLIM+ and alsc sent as messages over the control networke. In the rare svent
that mecamum ratings are significantly exceeded, the PLM+= will mute until the:condition has been recimed or
the incorrect setting has been readjusted. Sensing circuts elso tranamit local output power stags temperaturs,
procassor cand t:m!::cfaura and P5U tsmperaturs to the appropnate protection circuts. Pleess refer to section
5.3 further detalls

Table 6.2 lists PLM+ Sanss anslog input sensitivity in dBu and Vrmias for various Amp Gain settings and maximum/
minimum [SVFL ssttings, assuming an analog input headroom of 26 dBu.

-4 ] 1.22 =168 D1
233 7.0 173 -15.8 D018
35 #1040 2.4s =t0a 0.2z
+a4z +13.0 345 -8 oaz
=29 150 azT -4.E .45
+IE +180 &5.88 AE (=X
L <23 +25.0 10.50 =232 .00 )

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 smvironmisnt, providing all
featurss, functionality and connectivity associated with all Lake Procsssors. The internal Lake Processing includss
programmabie crossovers, BEQ, dynamics and other functions, and can be fully controlled wa ths Laks Controller
softwars wiih a version number of 6.2 or later. Addiionally, many funchons can be controlled or accessed dirscily
via the front panel

Visit hitp://labgruppen.com to download the latest software, firmware and documentation for your devices.

6.4. Modules and Frames
6.4.]1. Overview

A Frame reprasants one physical Lake Procassor devics (s.g. PLM 12K44). A maximum of four Modulss ars
contained within sach Frams; these are refersd to as Module A, B, C and ©. The number of Modules shown ina
given Frame is dependent upon the signal processing configuration of that Frame,

Each Module can be configured as a Classic Crossover (Bessel, Buttenworih, Linkowiiz-Riley), as a Linsar Phase
Crosagver, or as mulliple full bandwidth Auxiiary Outputs, The default configuration for the PLM+ i 4 % 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.

Plaase refer tothe Lake Controller Opsaration Manual for further information:

6.4.2. LoadLibrary™ and Fingerprints

In addition to the standard loudspeaker presets (Module files), the Lake Controller also includes a set of enhancad
Module files specifically for uss with the PLM and PLM+ Senes.

These supplementary PLM+ Medule files, krown as the Loadlibrary, incorporate both Lake DSP paramaters along
with PLM+ specific data; Loadlibrary Module files include parameter settings for the Amplifier Gain and ISYPL
limiter. Additionalty, LoadLibrary loudspeaker types may also include data relaiing to the electrical characteristics of
& particular loudspeaker,

Electrical characteristic data is used to enable load verification (LoadSmart) to be performad on the PLM+.
This data set is termed a Fingarprint, Whan a PLM+-specific loudspsaker typs & loaded, its Ringsrprint load
characterstics are included. These load charactenstics are stored 0 a file with a *.mdl" suffix and are loaded
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 ovariew of the fromt pansl interfacs B provided in section 4.1 This chapter describes sach cluster of controls
as shown in the diagram below

|
3
q
i
|

T.1. Overview

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

111. Operating Modes

The front panel has two basic modss: Mster Mode and Msaou Mods

s Mster Mode provides the following views: Home view, Amplifier Msters wew / LoadPiot view, Tesmperaturs
Maters view, Input Metars visw and Moduls Meters view. To navigats through thess views, prass ths METER
buiton or tumn the rotary encoder button. Pleass refer to asction 7.10 for further information on Meter Mods.

o Menu Mods prondes vanous menus for viewing and editing paramsters and is sslecied by pressing the MEMNLU
button. Sslect the required submenu by pressing the associated bution:

1.1.2. Warning, Fault and Mute Indications

Fault or warning conditions are mdicated via the LEDs embedded in the dynamic function buttons; a simultaneous
descrption i& shown adigcent to the button, on the LOD. The LEDs fo the left of the LCD indicate problems with
tha PLM+ or #s mputs, whils thoss to the nght indicate prolblems with the power output channsis

Pleass note that the sama LEDs also indicate the mute status of inputs (left) and outputs (right). Further information
on Taults and warnings can be found in section B.1
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1.1.3. Selecting a Module in the Lake Controller software via the Front Panel

it 15 sometimes ussiul o identiy wimch Module icon/s in the Lake Controller software are assoiated with &
particular hardwars Frame. To highiight the moduls in the Lake Controller scftware:

1. Engure Meter Mode is selected and in Moduls view.,
Press the bution adjacent to the Module description on the left LCD. The corrasponding module will show
highhghied teed on the Lake Controller scresn

]

i the Frame i onling, but tha Moduls is not in the work area, the aslected Modulewill be canterad on the Moduls
croll bar {assuming the Modules Menu is sslected in the Laks Controlisr),

1.2. Front Panel Key Lock

it iz possible to lock the front panel buttons for securty purposss. When this function is ective, all front panel
controls (except powsr stats) ars disabled and all adjustment must be mads wia the network. To lock controls,

press and hoid button G then simultaneously press bution E"' as shownn Figure 7.2; repsai this procsess o
uniock.

1. Press = Hold ;)

2. Press 5]

Figure 7.2: Locking / Unlocking Front Panel Controls

@ MOTE: A key icon will sppesr at the top of the display when the Front Panei is locked.
- =

1.3. Power Button

The unit is powsrad on by pressing the top-left button on the front panet, labelied @ N Fgurs 7.1 lthasa
bi-zolor powsr symbol which illuminatss red when connecied to the AC maine and the unit is in standby mods.
it turns gresn when the button iz presssd to tum the unit on. A subsegusent prass of this button returns the unit
io standby mode.
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1.4, Mute Enable Button

The dynemic 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 activatad the MUTE ENABLE button will flash and the four buttons on the lsft act
a5 Module or Input Router mute contrels (depending on active view) and the four buttons on the right enabla
muting/unmuting of the Amgplifier Channal (power outputis)

In Metar Mode = Home View with MUTE ENABLE activated, text on the LCD adjecent to each button indicatss
when & Module input or Amplifier Channsl powser ouiput has been mutsed. Meter Modse must be selected for
MUTE ENABLE to be activated; MUTE ENABLE i not avalable in Menu Mods.

To ext MUTE ENABLE mods, press the flashing MUTE ENABLE button. If no mute actrly occurs for two
minutes, MUTE ENABLE mode will automatically be disabled.

1.5. Meter Button

The front panel display has two main operating modss,. Meter Mode (dsfault) and Menu Mods. In normal
opsration, the digplay will be in Meter Mods.

The following views are available in Meter Mode: Home View (default), Amplifier View / LoadFilot View,
Temperaturs View, Input View and Moduls View. Prassing the METER @ button sorolls through thess views.
Preesing 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 MEMNLU button whils in Menu Mode wall display the previous menu level.

Menu Mode is used for procsssor configuration, or for editing & parameter. Please refer to saction 7.77 for
further details

1.1. Exit Button

In Menu Mods, pressing the EXIT button @ rsturns back ons menu level. In Metsr Mods, prassing EXIT returns
ihe display 1o the Homs Visw.
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1.8. Dynamic Buttons, Controls and LEDs

Figure 7.3: LCD with Dynamic Buttons, Controls and LEDs

1.8.1. Communication LED ©

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

ikl

Network communication between the Lake Controlier and the Lake Processor (Flashing LED)
Selection of the Lake Processor in the Lake Controller softwars (Steady LED)

]

—

MOTE: The Communication LED can ba dimmed via the front pansl by selecting Frame menu, and
;T —4 then Front > Dimming. Dimming affscts all LEDs as wall as the backiight of this 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 yalflow/mute siate to indicats a Frame
warning. Additional clarfication of the current fault or warning is displayed in the bar of the LCD. Al mute, fault and
waming states displayed on the front paned are summarnzed in gection 81

Additional faults and warnings are reporisd in the Event Log of the Lake Controlier only. All faults and warnings
recorded in the Event Log are listsd in asction 8.1 along with scenarios that may have arisen 1o causs them
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18.3. Rotary Encoder @

The rotary ancodsr 15 used o adust paramsters in conjuneton with the sslsction mads via the dynamec function
buttonz and LCD menus. The ring around the rotary encoder lluminatss when & sslected parameter is avalabis for
adjustment

Turn the encoder clockwiss to Increass the sslected paramatsr, or countar-clockwise to decrease the valus
Parameters with only two states (5.g. ON, OFF) ars toggied by tumning clockwiss or counter-clockwiss. Some
paramsters enabls eimultansous adjustment of 2 combination of input and output channels.

To eslect which channels ars adjusted:

1. Prass ths gzsociated soft button/s to sslect the paramsten's for editing. A selected parameter is indicated by
inverse text and background color,

2. Uss the rotary encoder to change the valus.

It iz posabls to selsct multipls paramesters for simultansous editing even if the valuss ars differsnt on sach channsl.
Turning the rotary encoder will adjust each paramster by the same increment. When in Meter Mods, the rotary
sncoder glows the user to changs betwsen the avalable meter views.

-

MOTE: Some menus permit parametsrs to be adjustad across multiple channels simultensously by
default

7.8.4. Dynamic Function Buttons @

The buttons surrounding the display ars unlabslad becauss their funchions change according to thes curently
selected menu or display.

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

In Menu Mods thegs buttons are ussed to navigate the menu structurs. This is indicated by & thin line on the display
clogest to the button used. During menu nawvgation, the color of the embedded LEDs continues to indicats the
mute status, olips, or Taults and warnings refevant to the associated iNput or output channel on the PLM+.

S—

MOTE: Each button contains a tncolor LED which conveys fault and warning indications invaddition 1o
the mute status. The LED color doss not necessarily corrsspond to the currsntly selected function.
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1.8.4.1. Mute Functions

The PLM+ provides mute functions at severa! differant points in its audio chain. Pleass refer to ssction 6.1 for
further information. The four types of muts ars;

PLM+ Input Router Mute
Moduls Input Muts
Moduls Output Muts
Power Output Muts

Jopa by

With the exception of Module output mutss, all types may be controlled from the PLM+ front panal in Meter Mode
by acivating MUTE ENABLE and sslscting the associaisd input orouiput Mster View using the METER button:
Module Ouput Mutsis avalabie in Menu mode Module = Muts,

———m

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

78.4.2 PLM+ Input Router Mute

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

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

MOTE: The PLM= Input Routsr Mute is within the Leke Processing system, post input type selsction,
and pre input moang and routing.

Mease refer ta the Laks Controller User Manual for dstails of mute selection via the softwars.

1.8.4.3. Module Input Mute

The Module input muis providss the abilty o muis/unmits the audio signal at the moduis levet. Thersfors, the
PLM«+ Input Router (descnbed in section 7:8.4.2) remans unmuted and can be usad by another moduls. To mute
of unmute a Module mput:

1. Prags METER untll Home View is displayed
2. Prese MUTE ENABLE
2. Uss the aesooisted dynamic function buttons fo mute / unmuts the Moduls inputs

Cnoe the Meduls input is muted, the LED turns red and MOD. IN MUTE 1= displaysed on the LCD. Whsn unmuted,
the LED turna gresn (unisss any other output warning conditions ars active)
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p—
L ¥ NOTE: Fault condibon LED indications take priorty over muts status indications. If a fault condition
= oocurs, the LED will indicats the fault by flashing and will nots the muts status. When a Frame fault is
ective the audio on all channsls s muted.

Moduls input Mutes may also be condralled in Menu Mode.

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

1.8.4.4. Module Output Mute

Module Output Mute 1z part of the Lake Processing system, at the crossover outputs. It 1s post Moduls output EQ
and level adjustment, pre PLM+'s protection circuitry:

Muting of the Module outputs is avallabls via MUTE ENABLE in Module Meters viaw, as the PLM+ power output
muites ans assigned in this mode (see section 7.8.4.5). Howsver, Moduls output mute status and conirel are slso
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.

Refar 1o the Lake Controlisr Ussr Manual for details of muts selection wia the softwars.

1.8.4.5. Power Channel Mute

The four dynamic function buttons to the nght of the LCD control the Power Ouiput Mutss of output channels 1-4.
These mutes ars located within the PLM+5 power ouiput siags.

When a PLWM+ power output is muted, the LED turns red and the teed AMP CH. MUTE iz displayed on the LCD.
Whean unmuted, the LED turns green (unises any other output warning conditions are active).

? NOTE: Fault condison LED indications take priorty over muts status indications. f a fault condition
_I_J' 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 18 embedded inside sach of the eight dynamic funcbon buttons: The LEDe convey a vanety of slaius
mdications ncluding faulis and warnings, signal clip indications, Moduls input muts, Module output mute and
Powsr Cutput mute. Table 7.4 summarizss the meaning of the LED indications.

LEDColor | Indication
Gresn Ststus Good S Unmutsd |
Yellow warning l

Red Fouit [ Muted
Flashing Red Clip J

Table 7.4: LED Fault and Warning Indications

pr— |

e

NOTE: &n unlit cutput LED indicatss sither the channel is not available for the modsl in uss, or that the
—r—# power output channel 15 not routed to-a Module output channel.

1.8.5.1. Clip Indication

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

Input Clip
Input clipping 15 monitored 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 dfip indication s displayed.

Input chpping 1s Indicated by the affected Moduls LED flashing red and INPUT CLIP displayed onthe LCD. i a
subssagusnt input clip within 2400 mz 18 detectsd, the LED remains It for a longsr period.

Qutput Clip
All output channels are monitored by & sUite of protection circuits that includs & Current Peak Limiter {CPL) and an
Inter-Sample Voltags Peak Limitar (ISYPL)

The ISVPL will indicate clip only when excesding the ampiifier's maxmum output voltage. If the [EVPL 15 sst 80 as
to limit the output below maximum voltags, then olip indication will not ocour when reaching the ISVPL threshald
Fieass refer to section 5.2 for further information

it CPL protechion is acive, or a voltage clip occurs, then the associated Power Output Channel LED will flash red
and & text warning will be displayed on the soresn.

40 LM SERIES Operation Manual rev 2.0.4



7.8.5.2. Warniny or Fault Indications

If certain parameters within the PLM+ approach or exceed presst imits, a warning condition or fault condibion may
griza. One or more LEDs provids a visuel indication of the problem, along with an on-screen deseription of the

condition displayed adiacent to the LEDYs:

s A green LED confirms inputs or outputs arg unmuted and oparaling nomally

1. Front Panel Interface

s Avyeliow LED signifies a warning of potential problems in the PLM+ amplifier stages

o A red LED indicates a 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 informaton the Event Log.

Pioaze refar to Table 8.1 for & detsiled desoription of fai

1.9. Warning and Fault Indications

and warnings:

Table 7.5 lists the warning conditions signified by a vellow LED; Table 7.6 lists the fault conditions signifiad by a

rad LED).

ATL ACTIVE Fram= 1 Amp Temp Lmit HiA
CLOCK SLIPPING Modul= 1 AES Clock Shpping AES Clock Slipping
TEMP WARN:CH Channel 5-8 Amp Temp Warning Temp Warning: Amp Channe!
BEL ACTIVE Frame 1 BEL Active A
CTRL OFFLINE Frame 1 Controller Offline M
MAME CONFLICT Frame 1 Dravice Mame Conflict Danle Device Mame Conflict
OFFLINE 1 Frama Qrflina Frame Qifline
LOAD NOT VER Module Channel g‘:’g Load Mot Yerited LoadSmart: Load Mot Verified
LUNCERTAIN LOAD Channel -8 Load Unc=riain Uncertasn About Load Type
MAINS GLITCH Frame 1 PEU Mains GEtch GRtch on Mains Yoltage Detected
PAL ACTIVE Frame 1 PSU Power Limit M/
PTLACTIVE Frame 1 PEU Temp Limit HiA
TEMP WARN-PSL Fram= 1 P& Temp Wamning Temp Warning: Power: Suppty Unit
ZENSE FAULT Frame= 1 Sen=e Fault Frame Warning: Sense Fault
SPER SHORTED Channel 5-8 Speaker / Casle Shorted Sp=aker DI;.'JE Shorbad
I:I}'H:EFI SF‘KH EI;«IT : . Channzi E-El Ez-cail:r. Criemr ;Euun! G\'I:F-SD.EIKEF Count
UNDER SPKR CNT Channel 5-B Zpeaker Under Count Under Speaker Count
SPKR DAMAGED Channel 5-8 Zpeaker Damaged Speaicer Component Damaged
SPESAFE INACT Chanmel -8 SpmakerSafe Not Started SpmakerSafe Not Started
LM PREC. LOW Channel S-B SpeakerSafe Precision Low Speaker Precizion Low
UVL ACTIVE Frame 1 Under Yoltage Limit HiA
VHF WARNING Channel 3-8 Gain raduction activated VHF Warning

Table 7.5: Warning Conditions (Yellow LED)
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AMP CH. MUTE Chanmsl -8 FaulkiClip Mutz Amp Channel Muts
TEMP FLT:CH | Charines] 3-8 Amp Temp Faolt Temp Fault Amp Channel
CHECK ACMAINE | Frame 1 Check AC Mains Frame Fault: Check AC Main=
CAL ACTIVE | Chanmel o8& Courrent Awe=rage Limiter HiA
CURRENT CILIP Chanmed 3-8 Current Protection Limiter NiA
TEMP FALT-DEP | Fram= 1 DSP Areg Temp Fault Temp Fault: DSF Area
INPUT MUTE : Inp. Mix p | Input Channel Mute Input Mut=
AUDID FAULT | Fram= i Internal Audio Interface Fault Frame Fault: Audic Interface
KOO, IN MUTE Modul= 213 Modul= Input Muts Modulz Input Mute
MOD. CLIP | Bodul= 223 Maodule Output Clia WA
MOD. OUT MUTE Channel -8 Module Ouiput Mote Modul= Output Mut=
O INPUT Modul= 213 Mo Input Source Availablz Mo Input S";:I urce
MO LOAD Charne=] 3-8 Na Load Deteoted ot Outpot Channsi Fauft: No Load Detected
INPUT CLIP | Module= 2.3 Phy=ical Input Chp MNiA
SERVICE CH Chanmn=l - Power Channel Faifure Channel Fault: Unit Meeds Service
TEMP FLT-PSU Fram= 1 PEU Arez Temp Fault Temo Fauli: Power Supoly LUinit
MAINS = 200 VPE Frame 1 PEU Mains Over Voltages Peak Frame Fault: PEU Mains = 400 VPK
MAINE = 270V | Frame 1 P3EU Mains Owver Voltage RMS Frame= Fault: PSU Maino » 270V
MAINS 85V Frame= 1 PEU Mains Under Voltage Frame Fault- PSU Main= < 85V
HWEEDE SERVICE: 1 l Frame 1 PEU Needs Service 1 Frame Fauli: Meeds Services 1
MEEDS SERVICE: 2 | Frame= 1 PEH Needs Service: 2 Frame Fault: Needs Service: 2
MNEEDS SERVICE:- 3 I Frame 1 PSSl Neemd= Service 3 Frame Fault Heeds Service 3
HNEEDS SERVICE:- 4 Fram= 1 PSU Needs Service: 4 Frame Fauli: Meeds Service- 4
MEEDS SERVICE: 5 | Frame 1 PEU Nemd= Service 5 Frame Fault Needs Service- 5
MEEDS SERVICE:- & | Frame 1 PEU Needs Service: & Frame Fault: Needs Service &
NEEL:S SERVICE: 7 | Frame 1 P3SU Needs Service T Frame Fault: Needs Service 7
KEEDS SERVICE: B . Frame 1 PSU Meeds Service: 8 Frame Fault: Needs Service- B
PSU POWER PROT | Frame 1 PSU Rail Protect Frame Fauh: PSU Power Protect
EMORT CIRCUIT | Chann=l 5B Short Circuit Protection Channred Fault: Short Circuit Protection
WHF FALILT ! Channel -8 WHF Protection Channel Fault Very High Freguency
VOLTAGE CLIP | Channel _5_-&- | Voltage Peak Lim r;m- | N.-'A._“ ]
L WRONG LOAD i f Chanine=] ! S-8 Wrong Type of Speaker | Load Typ= ! Rowting Mizsmatch ]

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

The dsfault wiew when powsring on the dewvics is Meter Mode > Homs Visw as shown in Figurs 7.7

Figure 7.7: Meter Mode = Home View

Home \Visw provides a summary of Module /O gain lsvel and limiter gain reduction, along with frame, module and
channel lsbsling information. The exampls in Figure 7.7 shows a mono 2-way, with Module A feeding powsr output
channels 1 & 2, and Module B configured as CL1-way feeding & subwoofer on power output channel 3.

Module C is comfigured for driving a full-range loudspesker on power output 4. Module D & unused in this
Sxample.

Moduls A labsl, input gain meter, faulis, warnings, clips & mutes

Moduls B label, input gain meter, faults, warnings, clips & mutss.

Moduls A labsl, input gain metsr, faults, warnings, cliips & mutes.

Module D label, input gain mster, faults, warmings, clips & muiss

Moduls output labsl for Power channel 1, gain & sum of Lake MAX-Fagk, MAX-EMS and ISYPL gain raduction

faults, warnings, clips & mutss:

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

9 Module output label for Power channel 2, gain & sum of Lake MAX-Pazk, MAX-BEMS and ISVPL gain raduction
faults. warnings, clips & mutss.

© Moduls output label for Power channel 4, gain & sum of Lake MAX-Psak, MAX-BEMS and [SVPL gain raduction
faults, warnings, clips & mutes:

© Wenu Bar: Current View titie & Frams labsl, Frame faults and warmings. The menu bar 1= located by default at

the top of the display, but can be configured in the fromt pans! menu for placemesnt at the bottom. The following

indications, as active or apphcabls, also are shown on the mehu bar.

ccoeo

Q) - AES3 Input Terminated (no icon = Untemminated)

- Analog Inputs Iso-Fhoat Groundsd (no icon = Floating)

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

Q - Dants Slave Only (no icon = device may be used as Dants Clock Master)

REDIUNDAMT - Dual Redundanay networking enabled. (No icon = configured for 2witch mods)

Pleass refer to Table 7.5 and Table 7.6 for full details on the faults and warnings that could be displayed inany of
the sbove localions.
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t:i? Mote: Output Iimiter (gain reduction) msters take into account the sum of PLM<+ 1SVPL and Lake
—1  LimiterMax

& The icons in the center of the LCD indicate the amplifier channel 1o which sach medus output s routsd. When
two amplifier channals are Bridged, both channels will be displayed,

The type of icon used in the center of the screen confirms whether the PLM+ oulputs are configured in Standard
mode or Bridge Mods, as shown in Figure 7.8 For further informaton on Brdge Mode, pleass refer to ssction
8.1.7

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

Bridge Mode is visible via this icon notation on the PLM+ Front Pansl in Homs View, howsver, the Lake Controller
miust 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 slignt variations dependeant on the PLM+ modeal 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 &s
shown in Fgure 7.9

[1a]

g
g
g
E {

Figure 7.9: Meter Mode > Amplifier Meters View

0 Output 1:V - Violtags Meter | - Current Meter P - Power Meter L - Gain Rsduction Mster
@ Output 2- V - Voltage Meter | - Cumrent Mster P - Power Meter L - Gain Raduction Mester
@ Cutput 3: V - Voltags Meter | - Current Mster P - Powsr Meter L - Gain Baduction Msater
0 COutput 4:V - Votags Meter | - Cument Meter P - Powsr Meter L - Gain Beduction Mater

© LoadPilot Status: 1. High Freg Pilot tone Enabled/ Disabled, 2. Low Freg Pilot tons Enabled/Dhisabled, Status
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0 LoadPiot Status: 1. High Freq Pilot tone Enabled/Disabled,
@ LoadPiot Status 1. High Freq Pilot tone Enabled/Disabled,
© LoadPiot Status: 1. High Freq Pilot tone Enabled/Disabled,
© Current View title & Frame labsl, Frame faults and warnings

. Low Frag Pilot tone Enabded/Disabled, Siatus
Low Frag Bilot tone EnabledDisablsd, Status
Low Freg Pilot tone Enabled/Disablad, Status

| S T L T LS

The oltage Meisr (V) indicetes the power output stags voltege refative 1o it clip level

s  The Currant Meter ([) indicates the current the power output stage is driving into its load, reigiive to the
miaximum permissible current the fixed CPL allows

» Tha Powsr Meter (F) indicates the instantansous output power being developed in the load relative to the
PLM+& meximum output power capability.

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

110.3. Temperature View

Tempserature Visw provides miormation about the current opsrating tempsraturse within the PLM+. Selected fuse
type. 88 well a2 Mains Voltage and Cumrent draw.

Figure 7.10: Meter Mode = Temperature View

© Current View title. Powsr supply temp (PSU) & Laks processor temp (DSP) a= percentags of misximum
8 Unussd in Temperaturs View

© Unussd in Tempseraturs Visw

€@ Cresker Emulation Limiter: sslected Fuss typs - Mains Voltags - Mains Current Draw

& Cutput 1: AMP - Temp of power ouiput a8 percaniage of madmum

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

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

O Cutput 4: AMP - Temp of power output as percentage of magmum

© Current View titls & Frame labsl, Frams faults and warnings
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110.4. Input Meters View

Input View enabiss inspsction of the source ssiscted fo sach input router; mput signal level before the input mier
(i.e. prior to the Homs View Moduls input meters); Moduls Input Mixet Bouting: as wall as Input Connaction status

Figure 7.11: Meter Mode = Input Meters View

0
2]
(2
(4]
e
o
7]
o

Input Router 1: Selected input type, Input gein level (relaiive to olip), router feult/warning/olip
Input Router 2: Sslected nput type, input gain jsvel (relative to olip), router faultwarnng/clip
Input Router 3: Selected nput typse, iInput gain lsvel (relatne to clip), rouisr fault/waming/chp
nput Router 4: Selected input type, mput gain isvel (relative to olip), routsr faulthwarning/clip
Moduls A Input Miser: Module A input ievel meter, Input 1 Connection Status

Moduls B Iriput Mixer, Module A input level mster, Input 7 Connection Status

Module C Input Mixer, Moduls A Input level metsr, Input 1 Connection Status

Moeduls Tt Input Mixar, Moduls A input level metsr, Input 1 Connsction Status

8 Cumsni View tile & Frame label, Frame faults and warnings

1.10.5. Module Meters View

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

Figure 7.12: Meter Mode = Module Meters View

0 NModule A lebel and input gain meter
B Module B label and input gain metar
@ NModule C labsl and input gain mster
@ Moduls T label and input gain metar
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© Cutput 1: Output Label - Output Gain Meter - Ly Sum of Lake MAX-Peak and MAX-BEME gain reduction
© Qutput 2: Output Labsl - Output Gain Meter - L Sum of Lake MAX-Peak and MAX-BMS gain reductioh
@ Output 3: Output Label - Output Gan Mster - Ly Sum of Lake MAX-Paak and MAX-EMS gain reduction
© Output 4: Output Label - Output Gain Mater - Ly Sum of Lake MAX-Peak and MAX-REME gain reduction
8 Current View titls & Frame labsl, Frams faults and warnings

1.11. Menu Mode

111.1. Overview
The majority of functions can be acoessed via Menu Mods on the front pansl. These functions includs the

adustment of gain, delgy, imitsrs, input and output routing, and the ability to recall Frams Presets. Menu Mods can
be accessed at any tme by preseing the MEMNLU button

Adter presang the MENU button, various submsnu options are displayed as shown in the figurs below.

Figure 7.13: Menu Mode = Main Menu

Prass the lluminaied button adigoent io the required option to display an associated submenu. When paramster
level 15 reached, individual paramesters may bs sslacted for adjustment by prassing the adiacant button. The
eelected paramster valus's ams highlighted, and are adjustable using the rotany sncodar

A parameter may be adjusted simultaneously across multipls channsis by selscting &l valuss to be adjustad;
any current value offsets are retained. Some parametsrs default to multiple selsctions, with-all nputs or ouiputs
adjusted simultanscusly. Changss are sffected in real-time and are stored without further confimnation. Prassing
EXIT returns 1o the previous menu lsvel, automatically retaining any parameatsr changss.

Mote: All paramstars are also editabls wia the Lake Controlisr untess specified otherwisa.

Img,

r
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LILLL Parameters with Individual Values and Group Totals

The following parameters display two values:

MODULE = GAIN

MODULE = DELAY

MODULE = LIMITERS > MAXBEMS LEVEL
MODULE = LIMITERS » MAXPEAKLEVEL

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

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

tha

Module iz asignad. Pleass refer to the Lake Controller Operation Manual for further information on Grougs.

LILL2. Menu Structure Overview

Fro

m the Main Menu, the following submenus are available, as shown in Figure 7 .13 and dascribed in the following

SECTIONS:

MODULE (Sse section 7.11.2)

¢ Input Mowr
o Gain

o Delay

e Folanty

o Amp Gain
o | Imiters

s Muts

INPUT/QUTPUT CONFGURATION (See section 7.11.3)
e |nput Houwter 1 -4

o AES Teminaton

o [zo-Float

o  Dutput Routar

ATTENUATION (See section 7.11.4)

FRAME (Ses sechon 7.11.5)
o  Frame Information

¢  Frams Bacet

» BEL Configuration

o MNetworls

» | atency Match

o Front Pangd

FRAME PEESETS [See section 7.11.7)
»  Preset Becal
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s [ CAD MONITOR (Seesecton 7.11.8)
¢ Configurs No. of Cabinets in Paralis!
s | oadSmart Verfication
e Estimated MNo. of Cabinets

111.2. Module Submenu

Only meduls output channels for routed Powsr channels are displayed. This appliss to &l module output
configurations described bslow

MENU = MODULE

After sslecting the Module Menu, the screen shown in Figure 7.14 iz displayed. Press the illuminated button
adjacent to the required option to view or sdit the associated paramstars

Figure 7.14: Module Submenu

LILZ1. Input Mixer
MENU > MODULE > INPUT MIXER

Presgs the lluminated button nexd to Input Mxers A — D). Selected meer will show four Routers (1-4) adiacent ©
the nght-hand buttons. Use butions to selsct Router{s) and use the retary encoder 1o changs level valuss within
definad limits to configure the mixar. Multiple Routers may be sslected simultansously.

B R e
LT 1K ]
SR

"
vy

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

Figure 7.16: Module Gain Edit Screen

Press the iluminatsd button next to the moduls nput/s and/or output’s for adiustiment, and use the rotary sncoder
to change the valusis). Multipls gain valuss may be adiusted simultanesously in 0.1 dB increments, subjeci 10
defined lsval imis.

711.2.3 Delay
MEMU = MODULE = DELAY
Press the iluminated bution next to the input/s and/or outputfs for adjustment, and use the rotary encodsr 1o

change the value's. Muttiple delay valuss may be adjusted simultansously in 0.7 me increments, subject to dsfined
Izl imits.

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

711.24. Phase (Polarity)
MENLU = MODULE = PHASE

Preas the lluminated button next to the Input/s and/or cutput/s to be adusted, and use the rotary encoder to
change the value's. Phase may be changed on ons input or output &t & time.

Audic phass reversal is avallable at the inputs to Modules A - D, ahd also individually on the four cutput channsls
The LCD displays 'Postivg’ for normal operation and ‘Megatne” when the phass ks 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 AMS signal level at the Moduls outputs. It iz adjustabls from -30 dBu to +30 dBum 0.1 dB
increments, subject to user-dafined level limits. The Group total is displaysd (in bracksts) for each channel

MaxRMS Corner (MaxRMS3Cor)

A soii-knes or hard-knes cormer may be applisd to the BMS Limiter. A soit-knes comer genily increasss imiting as
the signal epproachss the threshold; a hard-knes corner appiies full imiting to any signal excesding the threshold
by ary amount, but none to signals below the thrashold.

The Corner parameter is adiustable in 0.1 dB increments, subiect 1o defined levsl Imits. This figure represents the
level bedow the limiter thrashaold &t which comprassion comimencss; the larger this negative valus, the softer the
knes. A setting of 0 dB implies & hard-knee charactenstic.

.
Y Mote: LimitsrMax provides pealks and BMS Iimiting featurss, referred to as MaxPaak and MaxBMS
— reapectvely. Full details regarding LimiterMiax can be found in the Lake Controllsr Operation Manual,

MaxRMS Attack
The gitack time may be et for the AME Limiter, Limiter release values ars set separatsly for sach of the four
outputs in 010 ms incraments,

MaxRMS Release
The releaszs time may be set for the BME Limiuter Limitsr relsass values ars sst asparatsly for sach of the four
outputs in 010 me increments.

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

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

Press the associated dynamic function button/s to sstect the Moduls input/s and/or Moduls cutput/s to bs
edjusted. Uss the rotary encoder to toggls batween the MUTED and UNMUTED states
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111.3.1/0 Configuration
MENU > /O CONFIG

| Irp=at FEL Y Ontyiiat P

Figure 7.17: 1/O Conflguration Sub Menu

This menu provides configuration options for input routing; along with seitings for AES Termination and tsc-Foat as
described in the folowing ssctions.

ZIL3.1 Input Router Configuration

MEMU > O:CONFG > BOUTER

e T {TR-EOU TER

Figure 7.18: Input Router 1

The signal flow diagrams 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 Moxer for any of the modulss.

Each reuter has four prionty levels allowing any input to be placed in a sequsance providing automatic input signal
fail over. Dants and AES3 inputs havs priorty over anslog inputs

- -

%&“‘ Mote: Cnly one analog input is allowsd in sach routsr, and the analog mput must be at the lowest
> = prionty level in relation to any other inputs.

Twio modes of input selection are avallsble, Auto Sslect and Forced Sslection. The sslected seifing is also visible
from the 'O STATUS screen an the front pansel, and wa the Laks Conirolisr

In Auto Select mods, Pronty 1 is checked for a valid input signal; # no signal is found, Pronty 2 s checked, and so
on untl a valid signal is located; this procass oceurs if the cumently eslectad input falle. In Foreed Selection mods,
one of the four prorities is fixed regardless of whether g valid signal is present
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1. Front Panel Interface

With g routsr selected on the front panel, press the middle bution on the left of the LCD to activate this paramsisr
for aditing. Use the llummatad rotary sncodsr to screll through the folowmng oplicns:

s Auto Select (default)
» [Force Priority 1
» Foree Priomy 2
»  Force Prionty 3
» [Force Prionty 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 Prionty 3 and Anglog
1-4 to Pnonty 4. For exampis, for Input Router 1 Dants 1 on Pnol, Dants 5 on ProZ, AES3.¢ch1 on Pro 3 and
Anslog 1 on Prio 4

To change thesa settings via the front panel, selsct Priority slot number to be changed and uss the rotary encodsr
to scroll through the available options. Due to the signa! hisrarchy it is not possible to assign an analog source to &
higher pricrity than & digital source.

Analog Input Sensitivity and Digital Gain Offset
Press a dynamic funchon to the nght of the LCD to toggle the sslection of input source and nput sensitivitydigital
gain offsst then uss the rotary sncoder to changs the paramester

The maamum input level accapiad by the analog input pre-amiplfiers without clipping is 26 dBu. Digital gain offset may
be appled to Dante or AES3 digital nput signals in 0.7 d8 increments from -100 dB to = 15d3.

L11.3.2. AES3 Input Termination
MEMNU = /O CONAG > AES TERM

ez |

Figure 7.19: AES Termination

To adjust the AES3 Input Termination, select AES TEBM from the Input Config menu then uss the rotary sncodsr
to togale the value. An icon is displayed in the bottom left of the display in Meter Mode when AES iz set to

Terminated’

For fauli-free operation when using AES2 digital sudo as-an Input source, INpuls must be commectly terminated
with ths charactenstic impedance of 110 ohm. Ths Input Termination setting is detsrmuned by the method ussd 1o
distribute the AES3 signals
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The PLM+ devicas at the end of a-distnbution ine should be set to TERMINATED: all other PLM+ devices should be
set to UNTERMINATED. If an AES3 distnbution-amgplifisr (DA 15 baing Used to distnbute the digital audio signals,

with ona DA output per processor, then all terminations should be on. Howsver, i the AES3 is daisy-chained, only
terminats the last PLM+ devics inthe chain
711.3.3. Iso-Float

MEMU = 'OCONHG > IBO-FLOAT

PG L OAT

=

Figure 7.20: Iso-Float

To changs the Iso-Float sstting, adjust the valus using the rotary encoder. The current settings ars also displaysd
on the front pandd /0 STATUS screen.

The analog nputs utiizs leo-Hoat transformearless slectronic balancing circuiry. This provides selsctrical isolation
frorm an analog source comparabis to that achisved with transformsr~bassed designs. However, pin 1 of the XLR
inpuUt connector may be connected to ground withn the device if desired. This option is selscted by using the
rotary sncoder 1o toggle between FLOATING and GROUMNDZED

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

711.3.4. Output Router
MEMU = VOCONFG > OUTPUT HTR

With PLM+ Senies, Module output routing to Powsr outputs as well as AES or Analog 1o Dante cutput routing is
accessible through the Front panel interface

Figure 7.21: Qutput Router
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@ Toggls the Source from which you want to route the channels (Moduls, Analog; AES) (NOTE: that thes also may
affsct the destination, as only AES2 and analog can be routsd to Dante.

8 Toggle up among the availabls source channsls

© Togols down 'among the available source channsls

@ Unused

@ Unusad

0 Toggls left among the avalable outputs

© Toggle nght among the avalable cutputs

@ Dizconnact &l assignments

© Turm Fight to Routs / Tum Left to Un-routs

Uss the arrows wisibls on the display (2-3, B-7) o toggle bstwesn avalable saurces and outputs: Uss the rotary
sncodser to select the output you want o connect to (pewer outputs or Dante). Selected ouiput 1s marked with an
W whsn routed and "0 whsn riot routed.

Selecting 8 brings Up & warning scresn.

1114, Attenuation Submenu
MENU = ATTENUATION

The default estting of 0.00 dB (L.e. no aitsnuation) 15 adjustabls in 0.25 dB increments down 1o -100 dB.
Adustment of ettenuation at the nput to the PLM+ power stage i avalable on & per-channsl basis. This
adjustment is the PLM+ sguivalent of a conventional ampifier lswel control. The powsr output channsls may be
turned down Uaing these parameters befors powering on or off. Pleaszs refer to the signal fiow disgram in
Figurs B2,

By default, all channsls ars desslected. Prass the SEL ALL bution to select/deselect all ohanne!, or, press a single
button on the nght to adjust a channe! indnidually:

? Mote: Only OMNE channg! or ALL channsls may be adiusted. It is not possible to adjust only two orthres
o channels.

1115, Frame Submenu
MENU » FRAME

The Frame Menu provides information and options relating to the devics PLM+ as a phyeical unit. Itie refermed o
85 & Frames for congistency with Laks Controller terminology.

The Frame Labe! a8 dafined in ths Lake Controller is displayed in this menu. It is glso displayed af the top-lsft of the
gcreen in Meter Mods, Homa View.

56 LM SERIES Operation Manual rev 2.0.4



7. Front Panel Interface

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 only via the Lake Controlier software.

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

Furtner ntsrnal version numbsrs ars displayed on ngnt side of screen; Bundle, DSF, FPGA and Safs Imags verson

Serial Number (Serial No.)
The printed sarial number gn the beck panel of the PLM+ Is also slectronically embedded in the hardwares, and
therefore cannot be removed or afiterad I siolen

Default Output 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 seiting. Tha voltags can go highar with RPM;
&8s The technical data shest for ectual maximum voliags.

-

a) Mote: Whnen BEridgs Mods 18 activalied, doubls the channs! cutput voliags is availakle.

Max Qutput Current (MaxQutCurr)
Displays the maximum output cument that can be delivered by the PLM+, summed across all output channsis

711.5.2. Frame Reset and Configuration
MENU > FRAME > RESET

Liss this opticn to display a further manu with options to resst all parameters back to their original factory dsfauk
valuss. See section 8.3 for a full list of the default faciory reset paramster valuss. Two Types of resst are providsd:
Factory Resst and Scft Resst

Factory Reset

A Factory Raset will reset all settings and parameaters to the original factory-defined default values, This includes
tha deleticn of any Frame Prasats stored within the devica. It also rasais the IP Addrass and all network related
settings including the Dual Redundancy sstling; a hard power cyele is requined 1o complats this reset

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

The Breaker Emulation Limiter (BEL) provides Ampers selsction (5-32 A} and breaker Type seisction
(CONSERVATIVE, FAST and UNIVERSAL). Select by pressing the-adiacent bution then use the rotary sncodsr to
change the parameiar

The maximum RMS input current varias, and therefore & desired valuse is confiigured and ths actual
valug iz displayed within bracksts.

T11.5.4. Network
MENU > FRAME > NETWORK

Pressing the NETWORK button displays a further screen containing network configuration information. Al
parameters (extepi Redundancy) are view-only on the front panel and are sither not editable, or can only be
adjusiad via the Laks Controlier

A summary at the top right of the screen confirms whether a valid connection is present for both Ethernet ports,
and whethar the Lake Controlisr is online

s [P Addr: Displays ihe internet Protocol address for the selected unit and can enly be changed via the Lals
Controller software. Pleass rafer 1o the Laks Controler Operation Manual for furthar details

»  MAC: Displays the unigue Madis Access Conirol Ethemet addess for the processor, This valus cannot be
changed.

» Frame ID; Displays the Frame ID, a unigue Lake product identifier that cannet be changed,

s Primary and Sscondary network connsaction status at wall a8 Laks Controller connection staius

* Mask: Displays the |P address subnst mask for thie selected unit and can only be changed via the Lake
Controller software. Pleass refar 1o the Laks Controfler Operation Manual for further details

* [P Config: Displays the IP configuration of the device (4wto - Zero Conf, Auto - DHCEP or Fixed (F)

» Redundancy: Dizplays the dual redundancy staius for the Frame (ONOFF) This mode can be changed oy
pressing the adjacant button and confirming on the following dialog screen. Changing redundancy mods
reqUinas 4 power oycle to activate.

LI1.5.5. Latency Match

Te tum Latency Match on or off, sslect ine parameier using the adjacant button then changs the sistus using the
rotary encoder.

By default, PLM+ products exhibit the exact sams inpui-to-output atancy 82 the PLM and D Seriss producis.
Howeaver, the PLM+, PLM and D Series products have & greater latency comipared o the Lale 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 regards Analog and AES only. Danite isnet part of Latency maich

Exception: Latency maich will not function comactly when running 48k based AES inpui using the primary clock
dommain.
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111.6. Front Panel Display Controls
MENU > FRAME > FRONT

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

Dimming
Toadjust the front panel LCD & LED bnghtness; select this option then use the rotary encodsr to changs ths valus

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

TI1.7. Frame Preset Menu
MENU = FRAME FPRST

To recall an exsting Frame Fresset, uss the rolary encoder 1o sslect the required Presset then press the RECALL
buiton to overwrite the cumsnt configuration.

s "

Ty £ D 1 el gl | £ g £ i - I = ¥ B ' 2 +}
qf Mote: Frams Pressts must initially be created in the Lake Controllsr, and stored a5 & Prasst using the
— Lake Controlfisr or the PLM= Senss Presst Manager,

{l

Lp to 100 Frame Pressts can be stored in the devics. The data within & Frame Presst includses the configuration
of all Modules in the Frams including levels, crossovers, EQ, input mixer, and output routing. (Note that Network
settings gnd the Dual Redundancy sstting are not part of Frame Prasats )

Ag Frams Pressts are stored within the device, compleis procsssor configurations can be recalled without
connacting 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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LI18.1. Configure # of Cabinets in Parallel

This option allows sslsction of the number of apeaker cabingts connected 1o sach PLM+ output channsl. Select
indrvidual or multple outputs and uss the rotary encoder to set the valus from 1 1o 4. This valus is used by
LoadSmart to confirm the comract connection and status of the speakers connectsd to each PLM+ channs

111.8.2. LoadSmart Verification

Sslect this ophion to initiate LoadSmart verification, then select YES to continus: LoadSmart performs a-rapid test
of all putput channels, and displays the resuits on the LCD a few ssconds later

Figure 7.23: LoadSmart Veriflcation Results Screen

The Load Results pags provides three items of information per output channs!

»  Confirmation thai the speaker connected maichss the spsaker Tingerprnt assigned 1o the chennsl, Fno
Fingerprint is assigned, NO MODEL will be displaysd. If the wrong speaker is connecied; “Wrong Speaksr
will be dizplayed

» Result of speaker cabinst count; this will sither be Okl or WRONG.

s  Estimated number of speakers connectad to the channsl
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8.Back Panel Interface

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 LN

e

Figure 8.1: Back Panel Interface

8.1. Speaker Outputs

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

The outputs of the PLM+ can produce a high voltage. Do not connect or disconnect loudspasker/s whils the
PLM+ s powsted on. Mever opsrate the PLM+ with any portion of bare loudspsaker wirs exposed.

For epaskOMN connecior versions, do not uss mating plugs without the rear covers n place.

8.1.1. Bridge Mode

Power outputs may be bridged on PLM 12K44 and 20844 modsls by following the configuration pefruction in the
Lake Controller Operation Manual (10 CONHG = OUTPUT CONFIGURATION) and the winng instructions in this chapter:
Brndge Mods can only be activaied/deactivated using the Laks Controller softwars.

——,

[5} MNOTE: When Bndgs Mode 1 activated, CLASS 3 wirmg is required
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8.1.2. speakON Connectors

Powar outplits are available simultanecusly ona single B-pole connecior (PLM 20K44 and PLM 12844 only)
and on o 4-pole connectors. The Tour-pols connectors camy outputs for channsis 182 and 284 respeciivaly.
For PLM Sk44  connector T carnes output channeis 1 and 2, connscior 2 camses channsl 2, connactor 3 carmss
channel 3 and £, and connector 4 camies channel 4.

@5@ @ﬁ‘ o 62 @;‘
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Figure 8.2: speakON Connections
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Figure 8.2: speakON wiring and pinouts (Bridge Mode)

PLM 12K44 and PLM Z0K44 PLM Bk44
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Figure 8.4: speakON NL4/NL8 Configuration
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Figure B.5: speakON NL4/NL8 Configuration

8.1.3. Binding Post Connectors

8.Back Panel Interface

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

=T

T a | EH CH2 SAEAKER DUTIUTE

Figure 8.6: Binding Post Configuration

b 300 A=l
=E2RIDGE =1

Figure 8.7: Binding Post Configuration (Bridge Mode)
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Connect the '+’ loudspseaker termingls to the red binding posts and the ' — ' terminals to the biack binding posts:
Thers ars three methods of connecting spaaker cables to the binding posts

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

2. Thread the stripped ends of the wirss through the holes in the poste. Enter the wires for output channsls 1 and
3 from above and for channels 2 and 4 from below. Tighten ihe plastic turrsts by fingsr only, being carsful not to
owvertighten.

Crimip 4 mm insulated spade terminals onto the ends of the wires and push into tha binding post assembly
from abova (Ch. 1 & 3) or below (Ch. 2 & 4). The hole in the post i ighored. 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 via latching ¥LE3F connectors.

Figure 8.8: Analog Input XLR Connections

8.2.2. Analog & AES3 XLR Wiring and Pin Out

Al ¥LR connsctions are wired to IEC288 a8 shown in Fgure 8.8,

_—

Figure 8.9: IEC263 XLR Wiring and Pin Out

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

Balanced connections are recommended where possible. Howsver, if If 18 necessary to drve the denacs from
equipmsnt with an unbalanced output, wirs the inputs as shown in Fgure 8:10

Unbalanced Cutput
[Mypicaly phonal

Figure 8.10: Balanced to Unbalanced Analog Wiring and Pin Out

The meathod shown in Figure 8.10 usss twin-and-screen (balanced) cable and standard XLR pin connections at the
PLM+ Sengs device end, with the cold wire and the cable screen connscted to the signal ground of the eguipmsnt
at the source end.

This usuglly provides betier nose and hum reection than the more common method of joining pine 1 and 3
together in the XLR. However, if only a single-coms (unbalanced) cabls is ayvailable, the methad shown in
Fours 815 may be used.

Umbalanced Outpat
[Typically phono)

Figure 8.11: Unbalanced Analog Wiring and Pin Out

8.2.4.1so-Float Electronic Balancing

The analog nput siectromic balancing circuits use the Laks lso-Hoat system

The iso-Host technology combines the benefits of transformer-coupled isolation with the edvantagss of clean,
direct-couplsd mputs. The audio convertars are galvanically isclatad, and not connected to the main ground. High-
quality transformers and oplo-isolaiors create a bamer betwesn the devics and possibls grounding absarrations
from the outslds slscirical smvironment

lzo-Float ssttings are ediustabls via the front panel menu or the [ eks Controller softwers.
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8. Back Panel Interface

8.3. AES3 Digital Inputs
B.3.. AES3 XLR Connector

AES3 digrial audio input & via two XLR3F connectors. Connectors are provided for Inputs 1 &2 and Inputs 3 & 4
Wiring of this connector folows the same standard as for anglog ¥LH connections a5 shown ssction 82 2

The AES3 signal format carriss two channels of audio and essociated data on a single cable/connector. Selsction
of input channels s performed within the digital processing secton of the PLM+ and is controllied from the menu
system. Pleass refer 1o ssction 7.10.3.7 for further details.

el el )@

& &

AESEEU

Figure 8.12: AES Inputs

8.4. RJ45 etherCON Network Connections

Two Ri45 etharCON style network connaclions are providad as shown in Figurs 8,13

L’S‘NITCHEJ R0 Base-TX

Figure 8.13: etherCON Network Connectors

The switchead 10071000 Base-T network connections auto-sense whathsr standard of crossover Cat-55 cables

are in use. The gresn ACT LED iluminatss (flashes) to show network activity, and when a 100 Mbps connsction is
present; the crange LED lluminatss (stabc) to indicats & 1000 Mips connection.

Pre~-mads cables with moulded RJ45 plugs ars rscommendsd. B it 15 necsssary 1o make up custom Cat-5s
nmetwork cables. use pinout descnbed in Table 874,
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8.Back Panel Interface

Pin Ne. Color
1 Brown
2 ! Brown = Whits
a Green
4 | Blue + Whit=
5 Blu=
& Green = White
T . Orange
& i Orange + White

£

Table 8.14: RJ45 Wiring & Pin Out Description

Bohr
R 7

Fecf
[ TR Y
Bu-

[

e
Chgmapr St m

J

%, I,

Figure 8.15: RJ45 Wiring & Pin Qut Diagram

\When the dewvice 18 connecied to an active network, the yellow LINK LED dluminates above the connector in uss.
Diate acinity on the network 18 indicated by llumination of the green ACT LED. | s normal for the ACT LED 1o
flicker afther sporadically or continuoushy.

8.4.1. Primary Network Connection

The Primary Network connection is used for Lake Controfler connectivity, Dante and AESET digitsl audio. Pleass refer io
secton 4.2 for additonal information.

8.4.2. Secondary Network Connection

The Sscondary Msetwork connection may be used for & redundant Dante digital audio network. Pleass refer io
secton 4.2 for additonal information.

PLM+ SERIES Operation Manual rev306 B



8. Back Panel Interface

8.5. Power Inlet

8.5.1 Power Connector

o} A

A Meutrix NACSE Sanss powerCOM connscior rated at 32 A is fitted to the rear of the PLM+ for AC mains input.
The power cable (AC cord) supplied with the PLM+ has the miating connector ready-fitted, but may require & mains
(AC) plug specific to your country to be fiited to the othsr end. The wiring an pinout details ars shown in Table 8.2

powerCON pin ‘ 230 V Cable TI5V Cable
L Brown Black
L] Bilus Whits

g GrasnYallow Grean

Table 8.18: powerCON Connector Wiring and Pinout
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9. Appendix

9. Appendix

9.1. Faults and Warnings Overview

Warning Laka Canrollar offne Frarmie Lbiabilie 80 Tt Lk etaririallen
Warning poing Fooh s EEE
Warning Prants dewos name corflic
Warning Dame moduls not
' o dafing the firmss
o e .g.JEZa.E
Wasning Audio Fault ALDIC FALAT
Warning
Fault 3
TEMP
TELIE WamkFal
waming R £ L
Warning ARkDEE =73 SnErEaaning
=i
Warmilng ETLADTVE
mnied 15 rechscing oulpul
Warning ATL AOTIWE povear 1o avisid ampddier channel
Faum TELIF S=.TFaU L
|
Fault TEMF FLTDEP
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B5U

warning Unidsf Voitsgs Limit LWL AOTIVE
Warning Lugrags Lmit Fal ADTIVE
Warning Braakar Emulaisen Limit BEL ADTIVE in BEL configungd

wWarning Llaine supph

A5 MsS Gl

Fault =l T

Fault

Fault

Fault

Fault Powsr Supply feus

LRS- 400 VP

LEIMESZ70

i
o
]

e

camalng digtr

&

= Faliy]

nection

Fault Oheck mains

Fault

LOAD

Warning

Warning =oojlimED
warning Lim CER oFES
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ldors SpBaErSR

T iy
Ohsciipan sand

cabling or fmgarorint

Warning

Cmneciload snd

waabalingg ar lingargrint

Warmning

Load nat varitied

Farfom LosHaman

varification

Fault

g == ]

FOMELCAD

Measural

=DCY

CnscX Josdh and

cabling or fingaranint

Fault

SHGHAT CROWM

Cnsce 100 &nd caning

Warning

Tenrrif warning amplilier
crannal

Arnplifher ohanned is approaching

orsical IsmpsraEnTs

COCHNg Or reaucs
horEsid

SETMpSFaLTS DECOmerd

Fault

Tarmp Faull amphlier channal

Armplilies o

Nt

rnel e raached

Prozeofeon @mit

Warning

=y migh frequenoy waming

Faualt zEnice crannal sSERVIDE OH arnplifier channgl is damaged
Oneck Inpus-gignal of
reduts outpat. Witn &
Fault W ¥ mgn 'TEJLI'E":..- Tawulr WHF FALILT Amplifer crannal prolecion

Onenit Input-eégRal

cap

Apgracie curtgst on amplifier
sbcve safe operating levsl

Reduce CUIDUL Dowsr

iAo limising

cup

Ceamrand Clip

Amplifier chnnng reas

-

ciip

oitage oiip

VOLEAGE OLIF

Ampdiliar reached woltage limit

FRedUCEs oUlput Dowsr

0 @nead limiing

gaMn ETUTIura

cip

"

Analogi~ES Input clip

Cilp Ibadiils ol hED: OLF hAoduls cutmit zigral chppsa
SHEMAL
Fault i pUt BOUrSS O INFUT

=Py

nge/c

LORYET TR BIONEl On NS

feed 1o tha amplifier

Table 9.1: Warning, Fault and Mute Indications {aiphabetical 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 LED or front pansl display reguires
cleaning, use & 20T ¢loih only; do not use solvent cleansrs. The dust filters on both sidas of the front panel, behind
the grilles, should occasionally be removed and cleaned to ensure maximum airflow through the device.

Disconnect the unit from mains power prior to ramoving dust the filter, and ensure the dust filter is replaca pricr to
Turning the unit back on

Do not use sham or metal objects to remove the dust fiter, and be careful that the Implement usad to remave tha
filter does not enter the dawvice.

In exirame casss L may be nacassdry to clean the inside of the device. This procedurs should only b carmied
out by gualified service personnel. This may be necessary if the device nas had prelongsed opsration inan

gxtreme snvirgnment such a5 one whers cracked ol smoke machings are In uge. | the device s used in exirems
conditions, i is recommendsd to have it senviced svary Three Years a5 & preventalive measurs

9.3. Factory Default Settings
9.3.1. Module Defaults

Module Type: 4 3 CL1-Way

Mod Input Muts: On

Mod Ouiput Muiss: OF

Gain: 0 dB (unity)

Distay 0ms

Paoianty: Posfive (In phass)

MaxRMS 20 dB

MaxPeak 21 dB

Amp Gain: 35 dB

1SVEL: 20k44 184V
12K44 1TaV

b 147 ¥

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

Autosslsct
Input ssnsitivity:
Dants:

AESS:
lso-Float:

RBouter 1-

Bouter 2:

Rotiter 3:

Router 4:

On

+26 dBu
Dhsabled
Terminated
Engblsd

Priority 1 = Dante Receiver {Ch.1)
Priority 2 = Dante Recsiver (Ch.5)
Pronty 3 = AEE1 {Ch.1)

Priority 4 = Anglog 1

Prionty 1 = Dante Recaiver (Ch.2)
Prionity 2 = Dante Receiver {Ch.6)
Priorty 3 = AES1 [Ch.2)

Promty 4 = Analog 2

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

Priority 4 = Anslog 3

Priority 1 = Dante Receiver (Ch.4)
Prionty 2 = Dante Receiver (Ch.8)
Prionty 3 = AEST [Ch.4)

Prionity 4 = Analog 4

9.3.3. Amplifier and Device Defaults

Aitsnuation: 0dE
Polarty: Positive (In phazs)
Mutss: Unmuted
Load Model: Mo Load Modsl
Breaker Emulation Limiter-  20K44 - 324,
T2K4L - 254
BK44 - 164
IP Configuration: Auto Zero Conf, (Auto IP)
Dual Redundancy: Cizanlsa
Dante Slave Only: 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
differant operating conditions for sach PLM+ Seniss device.

=ad

Standby Mods

P

F]I

Powsr On (Idie - No Signal)
Power On (Normal Opsration - Pink Moise 1/8 of Bated Power)
Power On (Heawy Duty Operation - Pink Nolse Max Power]
Power On {Piot Tone Operation - 20 kHz Sing Wave)

Rated power par

Lavel Load ok Lime Currant Maasured Fower (W) Tharmal Dissipation
LA " ot Trespetad HTLE | Tl
Mgins Voltage 100 VAC
Slandoy o= T Z ¥ = E
Power on, Idling Oreen Mode E = C =3 . ) =
Power on.ldiimg. Performabes Mode ™= | e T2 &=r ET
gacn Toxd ot | 5 B
Jaron aEE~ EE =t
- == === =
Phik Paouds Malss . s = —— -
g T <ED Eral 7
git L 1=0EL 880 = =S =[]
et | e == e I 33 ==
Mains Vellage 120 VAT
Slandby 03 T H T i =
Power on, Idiing, Green Mode a= = T = = =
I
Powar on,ldling, Parformance Moda =4 T & ==} B
-z =32 a5z ] =05 i
T
TZ S8 sa= =31 )= -] e
T == = == ==% ==
Pink Peowde Hotss
- 731 — 32 o= =z
= BS¥ 5 TEE e
= = v = 5 s
ED S<E =t | = =0 =7
Maing Woltags 208 VAT
Siandby | o= T | 7 = =
Power of, [8ling Sreen Mada o= e | e =3 - =
Power on,ldling. Feriormance Mode BHE. LLE | T 7T =T} EE
I
|-Evigor,] Toox4 2= -z | oI L = 3
=p v = 3 | == = [f8
L7 Cn | EiE B i)
Pink Peetds Nolse T
Ioich 30 =4 ] 34
foNrLE, | =] 2E FLE. Fic)
o o | =T e ey 223
I
Slandby T T is
Pawer an, Idling, Sreen Mode J E = i
Power on,ldling. Perisrmanca Moda | 7T £
1Bk | azz
1
35 Sn == TEE =]
Lpron | == zed 33
Pink Psauds Nolse
o | | LEz ol =] 33
= | = T e =
|
TOOT X | | =T = 5 I3

Table 8.2: PLM5K44 Current Draw and Dissipation Specifications
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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 not 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

10. Application Guide

This chapter describes the practical application and uss of PLM- Sariss devicas.

10.1. Rack I/0 Panels

For fast and simple system connsction, pre-wirsd racks using connection panels can be used. With an 1D
connector panal fitted to the front of the rack, all audio, loudspeaker, network and power cables can be plugaad in
8t one postion, without regquinmg rear pansl access

10.2. Gain Structure

The PLM+ Sanss architecturs providsa gain adjustments at various points in the signal path for snabling muting
and levs| adjustment. Each mute or gan adjustment point serves a different purpose. The signal flow diagrams in
chaptsr 6 provids & ussful reference for the signal path. The following sections descnbe the various adjustment
points, all of which ars availabls wia the Lake Gontroller softwars.

10.2.1. Input Headroom (Analog Inputs Only)

Input Headroom should bs sst to 12 dBu f the source can be imited to 12 dBu: otherwiss it should be set 1o
26 dBu. This setting does not affect the other gain stages, or the overall nolse fioor; it allows control of tha
appropnate headroom atf the input stage only.

To adjust, ravigats to 110 CONHG > INPUT CONHGURATION in the Lake Controller. Pleass refer to the Laks
Controller Operation Manual for further details.

10.2.2. Input Mixer

Input Mixer gains can remain at 0.00 dB for most configurations; if only one input channel is used per Module, the
oiher can be sst to -INF

Toadjust, navigats to [0 CONHG and tap the Input Mixer blocks for the Medule in the Lake Controller. Pleass
rafar to the Laks Controfler Operation Manua! for further detals.

10.2.3. Module Input Gain

Input Gain g used to adust the level betwesn diferent speaker cabinets in the system. This gain can reman at
0.00 d2 unless a lower leval is reguired for the calinet's drven by this Moduls.

To adjust, navigats to MODULES = EQ/LEVELS > LEVELS in the Lake Controller. Please refer to the Laks
Controller Operation Manual for further details.
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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-AES or Dants digital Input-signal wherever possible. If using
analog inputs, snsurs that unuised or unnecassarily high haadroom is not introducsad at the input to the device. If
full or high averags power is not required, the Module input gain may ba reduced.

10.3.3. Gain Optimization Examples

This section provides examples on perdformancs effects resulting from changes to the PLM+ gain structure

10.3.3.1. Digital Input 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

s Amp Gain: 35dB

s SNR 11224dB

» Absolute Noise Floor- -71.3 dBu

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

Figure 10.3 ilustrates how to achieve the lowsst possible output noiss, although this is not a recommended
configuration.

» Input Clip: 0 dBFS

¢ Amp Gain: 22 dB

# ENR:1148dB

* Absolute Noise Floor: -71.9 dBu

Table 10.3: Digital Input Optimized for Minimum Noise - Not Recommended
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The improvermnent in nxse performance (at the cost of losing headroom and compression featurss) is only 0.6 dB;
it I therefore not recommendsd to optimize performancs in this mannsr.

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

* Amp Gan: 22 dB

» SNR:1055cB

s Absolute Moiss Hoor: -71.5 dBU

»  SPL s limited to -8.8 dB relative to clip in this minimum absolute noiss level example
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Table 10.4: Analog: Low Noise with Limited Qutput (Low Input / Low SPL)

Figure 10.5 dlustrates how to mnimize abselute noies wihile achieving full powsr. In this illustration it ean be ssen
that there is no avalabls headroom

»  nput Clip- 12 dBu

» Amp Gan: 308dBE

» SNR:111.3aB

s Absolute NMoiss Floor: -68.4 dBu
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Table 10.5: Analog: Low Noise with Full Qutput Power (Low Input / High SPL)
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Figure 108 lllustrates how moderate noiss with extreme SPL can be achieved: 5PL 15 exirsmsly high in this
exampls as maximum headroom i avalable at the input and within the processing stags. This makss it possible to

increass the average SPL by util=ing internal compression capabilitiss.

* |nput Clip; 0 dBES

o Amp Ean: 35dBE

» SMNR:1142dB

s Ahsolute Moise Floor; -71.3dBu
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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 parallel to a PLM+ power output presents a load o the amplifier which is half the
impedancs of ihat presented by one speaker. Thersions, the cument that two spsaksrs will atiempt to draw from
the output stage is doubla that for one speaker, and this higher current may be sufficient to cause the Current Peak
Limiter to becoms gctive. The more speakers connectad to an output in paralisl, the lower the impedance and the
higher the current draw.

Multipls loudspeaksers may be driven by & PLVI+ powsr output more satisfactorly f a senss-parallsl wiring
configuration is acopted. Please ensure care is taken to match polarity correctly.

When using seties-paralsl wirng, the nominal impsdancs is the same as with ons spaaker, howsver, the principls
of power sharing still applies, and it i not posaible to gat the amplifier section to delfiver more than its rated power.

3 MOTE: Mominal loads as low as 2 ohme ars supporied by the PLM+. Howevsr, & 2 ohm:nominal load
=~ has mpsadance dips at ts resonances below 2 ohms; in such casse it is likely that the resulting higher
current will causs CPL 1o activate.
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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 carnyng two audio chennsis) are connected fothe XLR3F connectors labslied
INFUT 1-2 and INPUT 3-4 1n the AES/EBU (AES-3) input section on the rear pansi. Note that the Input connecior
types ars identical for the analog and digital inputs, 20 cars must be taken when connecting audio, particularty
whaen analog inputs are used as a backup signal sourcs. Connectors should be clearly labeled to prevent any
confusion.

[ y MNOTE: Never connect a digital signal source 10 an analog input or an analog signal source to & digital

_'_) input.

10.5.3.2_ Interconnection of Multiple Units

The AES implementation in PLW+ 15 designed to be able 1o daisy-chan AES signals using passive Y-5piit cables,
The PLM+ device at the end of a distnbution line should be sst to TERMINATED; all other PLM+ dewices should be
set to UNTERMINATELD. If an AESS distribution amplifier (D) is baing used to distribute the digital audic signals,
with ones DA output per processor, then all terminations should be on, Howswer, if the AES3 is daisy-chainsd, only
tarminate the last procassor in the chain,

Pleasze rafer 1o section 10,54 for further information.

10.5.3.3. Cable Types and Distance Limitations

All digital connactions 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 Imited circumistances, the potential
for problsmis is greatly increased. AESS contains a high-speed data stream, and regurss an effective bandwidth of
up to 12 MHz, far beyond the 20 kHz required for anslog audio.

The distance allowed betwesn a signal source and the PLM+ s dependent on both cable quality and the sampling
rats used. At a 86 kHz sampling rate, any good quality AES3 cable should allow 5 cabls run of 100 meters with no
data logsss bayond the capability of internal emmor cormection. The best cablss may allow longer cable runs, though
cargful trials are recommendsd before use in the field, Sampling rate also governs allowed cable length; & 100
mater length at 86 kiHz might extend to 200 meters at 48 kHz; but be cut to 50 meters a1 182 Kz

10.5.3.4. Signal Deyraation and Loss

A wesk or degraded AES3S signal will exhibit no audibls loss of guality as long &5 the robustness of thie data stream
remains above the threshold required for intermal ermor correction. As degradation approaches the threshold,
audible artifects may be heard, including pops, clicks and momentary dropouts. Any such indications reguirs
immediate attention, as often the window of acceptabls data loss betwesn artifacts and complete audio loss can
be very namow.
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As a precautionary measure four touring applhcations, it is advisable to configure all digital audio wiring prior to use.
it iz recommended that &l cables be tested for emor-free performancs at lsngths 20% to 25% greatsr than lengths
to be used in the fisld in order to provide a comfortable margin of safaty.

10.5.4. External Signal Distribution Hardware

10.5.4.1. Distribution Amplifiers

Dedicatad distribution amplifiers for AESS signals are available from several 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
amplitude back up the reguired level. Some distribution amplifiers atso offer a re-clocking feature, which also re-
timas the signal to prevent signal degradation from clocking errors known as ittar.

Distribution amplifiers that offer re-clocking often make the feature optional as 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 AES3 input may be split into mors signals usng & smple passive splitter. Splitters provide a convenient
and low cogt selution when only a few additional signals are requirsd, and it situations whers cable lengths are
short. Attenustion is minimal, but thers is no refreshing of the signal.

10.5.5. Additional Reference Material

Complste technical information on the AES/EBU (AES3) standard can be downloaded from the AES web siie at
hitp-/Awww.ass.org/publicabons/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 can genarate various indepsndent internal sample rates, or can sync to an
incoming AESS signal. Hgure 107 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 meprasants a choice point. A cholce point s & ussr-interface control that can be
configured using the Lake Controller software. Please refer to the Lake Controller Operation Manual for further
information

[ MOTE: Figure 10.7 indicates intermally generaied clocks with bass-rate muliples of 44,1 KHz or 48 KHz
_I__r Thig should not be confused with the internal DSF sampls rate of B8 kHz,

The PLM+ digital clocking systam can sither generats its own intermal clock, or synohronzs to an meeming
externa! clock sounce via the AES3 digital input

10.6.2. Clock Source Priorities

Thers 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
compatible clock signal is presst
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For Automatic Detection, the most approprate clock matching the selectied bass-raie is autcomatically selectsd
according to the following pricritiss.

1. AEST {Input 1+2}
2_ internal Clock

Whan using automatic detection, the AES3 digital input is monfiored and will switch the clock source back and
forth depending on the avallability of an AES3 signal. Pleass rafer to the Lake Controlier Operation Manual for
additional information

10.6.3. Dante Clock Configuration

Dante 'usas it own.digital clocking technology across the Einemet network to ensure that all Darie devices ane
synchronized. As part of this logic, an order of pricrity is defined to identify which device becomes the Dante
Magsier A Danis-capable device sst as Preferrad Clock Master s chosen as tne highsest pricorily, followed by &
cevice with 8 vahd AES3 signal, then an internally generaied clock:.

Dante only opsrates at 48 kHz or 88 kHz, with the PLM+ digital clock on all Dante Slaves being ovsridden by the
Dante Clock. When AESET mode is snabled, the device only operatas at 48 kHz {also for Danis). The PLM+
can work as Clock Mastar 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 18 ais0 displayed In the Lake Contoller. The Danie Prefarmed Master setting can be set from
thi Lake Controller 110 Configuration screen, or via the Dante Controller, For further information on Digital Cloek
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 15 manufactured by Lab.gruppen, and it is warranted 1o be fres from any defects caussd by
componemts or factory workmanship, under normal Use and sanvics, for 8 period of ten (10) wears from dats of
purchasze from an authorized Lab. gruppen dealer i the product fails to perform as specihied during the warranty
period, Lak gruppen will undertakes to repair, or &t its option, replace this product at no chargs to its owner,
provided the unit is returmed undamaged, shpping prepaid, to an authonzed ssnice facility or to the faciory

This warranty shall be null and void 7 the: product iz suljectsd 1o: repair work or alistation by a person other

than thoss authorized by us; mechanical damage including shipping accidents; war, el insurrection, misuss,
sbuss, operation with incomact AC voltags, incorrect connections or accessones; operation with faulty associated
sgquipment; or exposurs to inclemsnt waathser conditions. Damags dus to nomal 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 gruppsen shall not be responsible for any incidental or consequsntial damages. Lab.gruppen’s
regponsinility is imited to the product tseif. Lab gruppen tekes no responsibiiiy for any loss dus 1o canceiiabon
of any evenis, orrent of replacemsnt squipment or costs dus to a third party’s or customers loss of proft, or any
other indirsct cost or lossse howsver mcumsd. Lab gruppsn ressrvss the right to make ohanges or improvements
in design or manufacturing without assuming any' obhgation o changs or improve products pravioushy
manufactured. This warranty is exclusive, and no other warranty is expressed or implisd. This watranty doss not
affact the customer's siatutory nghis.

International Warranties
Mlissse contact your supplier or distributor for this information, as nghts and disclaimiers may vary from country
to courtry

12.2. Technical assistance and service
12.2.1. International service

If your Lab.gruppen product reguires rspair, contact your Lab gruppsn dsaler or distnbutor, wisit
http:/labgruppen com/support or contact Lab gruppen by phonie or emall 1o obtain dstalls for the nearest
suthorized senics cantar
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12.3.2. Factory Service

In-the event a Lab.gruppen product requirss faciory service, you may contact Lab gruppen’s service depariment
for raturn instructions and & Beturn Authorization number.

Flease note for product returm:

1. Use the onginel packing.

2. Include & copy of the sales receipt, your nams, return address, phone and fax numiber, smal address and
descrption of ths defect.

3. Mark the Hatum Authorization number on the outside of the packing.

4. Ship the product prepaid to:

Lab gruppsn
Fakdorvagen 1

SE-434 57 Kungsbacka
SWEDEN

Phone: +45 300 56 28 00

service@labgruppen.com
www.labgruppen.com
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