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Application Note for the KLIPPEIC Staneéalone System(Document Revision B)

FEATURES

1 Hficientand objectivequality control

i Reliable eétection ofseveredriver, enclo-
sure and electronics defects

1 Fast and simple teet upandoperate

1 Mobile hardware setup based on QQ
Standaloneand Dante®smartamplifier

1 Robust through relative metrics and uni-
versallimits

1 Insensitiveoward microphone placement
and ambient noise

1 Suitable for all passiveactive and self
powered topologies

1 Priceefficient, scalable

APPLICATION

1 Mobile loudspeakers of any size: line arrays, Hegld & stage monitors, sub-
woofer, fullrange speakers

1 Event and rental business
i Service station and refurbishment

DESCRIPTION

Incommercial public events thewudienceexpectsnothing buta flawless performare Especially in concerts
defects in themost stressed componerdf the audio system the loudspeakers canimpair the experience
drastically Back in stock,implelistening tess arewidely used for inspection, beirigaccurate highly subjec-
tive andstressful for the operataiQitical sound pressuréevels cannot be useat allto avoidhearingdamage

Consequently, efects may go unnoticed resulting afailure in the worst momentjn front ofthe audience

whereno solution is available

In order b overcome thesg@roblems AN79a suggests objective, electracoustic testingisingthe KLIPPE
QC Systerbased onKLIPPEL Analyzewitchers microphone arraysnd a controlled test environment fo
best sensitivity and reproducibility, comparable to manufacturer-efitine testing.

However,in contrast to thisull-featured test conceptthe present documensuggess a scaleddown, price

efficient approachfor smaller companies, secondary test sites and mobile test sefiiggether withTech

Note 17 - Setting up Dante & Powersoft Mezzo for QC Stande this concept relies on a minimal set ¢
hardware components usingZante®compatible audieover-IP amplifier with integrated voltage and curre
sensors as the main test frontend operated with QC Stalodie software versiont also suggests a simpl
and effectivetest strategythat relies on a small set of singl@alues andrelative metrics that can be testec
againstuniversal pass/fail and grade limits.

The main step-by-step guide addressea standardsetup that does not incorporatea test boxor separate
measuremerdiroom. However a semiopen test box can be added toprovide more controlled and



1 Overview I b T

reproducibleconditionsanda limited amount of attenuation at mid and high frequencieseduceboth am-
bient noise disturbance as welspeak SPL contaminatidar the operator and the surrounding

The suggested strategi@ssure that youspeakersalways return to stock fulljunctional. Carrying out the
tests doesot require trainedspecialists and can be done by any staff membBelowing this guideline help
you maintaining a professiongluality levelof your audio ystemsprovidinga major advantagever your
competition and a bas#or longterm trust betweenyou and your kents.
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1 Overview

1.1 How toUsethis Application Note

Scenarios Thisguidefocuses oran efficient testing approach to be used inypical reaHife test

environmentwithout dedicated test stand and sound insulatidtowever, ér better ro-
bustness against nois#isturbanceand reduction of emittedsPLduring the test, a sepa
rate (untreated) roonor a simpletest box can be useful.

Therefore three differentsetupscenarios arsuggested

1 Basic speaker on floor/tablehand-held microphone
1 Intermediate: test dolly microphone stand
1 Pro open test box with fixed microphongosition

Contents The main aspects covered in this application note are:
1 preparingnecessary equipment/software
1 creating anccustomizingest sequences
9 creating limits
i testoperation

1 diagnostics
which can be divideihto three phases:
1) initial setup
2) test sequence setup
3) testing

The initial setup and preparation should beonducted by agualified person with suffi-
cient technical understandinghile the actual testing can be operated by any staff me
ber after short training

Follow the for step-by-step instructions
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1 Overview

1.2 Test Objects

The application focuses on rental houses and their sound equipmen
particular loudspeakers of all shapes and forms such as

Subwoofer

Mid-high and @ll-range speaker

Line array

Column line array

Stage monitor

€ €€ € E¢€

All of the above can bacousticallyneasured in bottselfpoweredand

b T

passivetopology. An electrical measuremerig only applicablefor passivdoudspeakes.

1.3 Results

Defects The test methods suggested in this application note mainly
cus on detecting loudspeaker defects or defect symptoms |
ably. Here is a selection:

1

f
f

= =

1

Find more information irthe sectionsTypical Defectand In-

No functional output, overload (open loop, short ¢
cuit, electronics failure)

Nooutput of LF, MFor HF channel

Abnormal noise and distortion (rub & buzz, loose p
ticles)

Abnormal air noise (enclosure, driver, port)
Dropouts(electronics, connectors)

Limited power handling (insufficient SPL, too mu
distortion)

Parameters of spec (tuning frequency, rated impg
ance)

Bad voice coil or suspension centering

terpreting Results

Acoustical Pa-
rameters

w Average level

0 Sensitivity and maximum SPL

w RelativeBand levels

0 Rel. to average level
o test frequency response consistency

w Max.Impulsive DistortionRatio (IDR)

o Abnormal noise and distortion

w Max. Total Harmonic Distortion (THD)

o0 relative to average level

w Relativemodulated noise

0 Presence of aleakage and port noise

The following results are based on measurement withudtitone stimulus
w Total SPL

0 Sensitivity and maximum SPL

w Relative multitone distortion(rel. MD)

o Distortionfingerprint

w Total multi-tone distortion ratio (TMDR)
w (Mean amplitude compressign

KLIPPES&tandaloneSystem

The following results arbased on measurement with a continuous log swégfrp) or
a single tone
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1 Overview

Electrical & Me-
chanical Parame-
ters

1.4 Principle

TestOperation

Smart Amglifier
asTest Frontend

Efficient TesSe-
quenceSetup

KLIPPES&tandaloneSystem

w Minimum impedanceand R

0 Short circuit or open loop
w Thiele/Small parametes (subset) including vented box paramet&rs

o fs Qs (detect driver issues)

o fp, @ (detect port issues)
w Voice coil offset?
w Stiffness asymmeti?
Note: TheT/S parameter measuremeiis only applicable for passive DUTs with sin
transducers accessible without passive crossover.
Ymay be applied for DUTs with passive crossover with restricted frequency range
Atesting at largesignal level require¢high SPL!)

A singlespeakertest performed by the operatoconsists of the following steps
1 ¢ Preparation

The first step includes preparing the device under test (DUT), positioning the n
phones, connecting all the necessary cables, and selecting the correct test sequer

pending on the DUT model type.
2 ¢ Measurement P AS S
Grade 3

Next, theautomated test sequences run. Different
test signalsexcite the DUT and the recorded re
sponse are processedo yield result metrics and

. Full Band - Frequency Response
eventually a set of specific test parameters. Full Band - Average Level
A . Full Band - Rel. Level 100-4000 Hz
3 ¢ Result check and defect diagnostics Full Band - Rel. Level 4000-10000 Hz

Full Band - Grade 2

The result parameters are testeaainst PASS/FAII ki gand - Rub+Buzz (rel)
and gradelimits. The test verdict is displayed to thijFullBand=IbrR =

. Full Band - MODulation
operator and the result data is stored.

Full Band - 3DL - Spectrogram
. . . Full Band - Fundamental

In case of a failed test, diagnostics tools can be US fu s . retatie

to locate the defect an@nalyze the root cause. Full Band - Total MD Ratio

THD

Grade 3

Relative Multi-Tone Distortion

As an alternativéo a dedicated electo-acoustic analyzer such H&IPEL Analyzer 2this
application noteis working with 3 party devices(amplifier, converter)enabled with
Dante® audio networking technology.

Alt. Signal Path

-
1 Mic Input (48 V)
:

Dante Protocol
Stimulus

Sound Pressure
Voltage
Current
Dante Virtual
Soundcard

_A_/

Dig. Audio Stream

—Y

Speaker

Smart Amplifier
(Dante)

-

Output
{with U/1 sensing) Mic
R—
Input A

a8v |

KLIPPEL QC
Software Supply |
-~

TheKLIPPEL QC Staaidne Softwarestreams the test signals to the amplifier \Bante
Virtual Soundcardand receives the captured microphone, voltage and current sit
streams in return.

This application note suggests efficient strategies to get started with testing your s|
ers quickly:

1 Dedicated test sequencemplates for differenspeakertopologies

1 Stepped, ule-basedsetting of bandwidth and levelsee schematibelow)
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1 Overview I b T

1 Fixed st of reduced, but comprehensive metrics
1 Universal limit concept based on relative metrics and grades

Select Template

Increase Level |«———-N

v

Adjust Bandwidth —»|  Measurement |

Setup Limit

Exceedet Reduce Level

Yes

1  Large Signal Condition : +
1 Max SPData Shegt Ready for Testing
1  Max SPLOperator Protectioh

The setup limits depend on three major threshold conditi@@eseResulifor more infor-
mation about the tested parameters)

91 Large signal conditioffrelative distortionthreshold9
0 THD >20 dB(chirp)
o IDR >26 dB(chirp)
0 TMDR >20dB(multi-tone)
1 Max. SPL (data sheet)
0 Rated maximum sound pressure handling capability of speaker m
(apply safety headroom of at least 10 dB)
1 Max. SPL (oerator protection)
0 Assumed anoyance threshold: 100 dB SPheadroom related to hear
ingA typically120 dB SPL
There may be further restrictions related to

1 Microphone clipping (will be indicated by error message)
1  Amplifier output clipping

1 In powered speakersavoid clippingdy any means and make sure that limite
and other protection systems areot activated
MeaningfulMet- ~ The goabf quality assurance is to provide critical and meaningful test parameters tc
rics sure consistent quality and specification sheet compliance as far as applicetlever,
primary metricssuch as frequency response or absolute distortion vs. frequencyfne (
too complex difficult to interpret, or too sensitive towards ambient conditions anu-

crophoneplacement
&l \ TMDR=-26.3 dB
S ;/ @ DR =531dB \f
: \ -\ "’,’ 1 . ‘M‘v?m,\l,‘. ;‘ "\ TH DﬂaX: 58 %
MRV | LAY |
\\\‘(\\J/\ /‘/— i u‘

Therefore, his application mainly relies on
1 Sngle-valuenumber metrics.
o reflect the most important quality parameters (abmoal distortion,
overall distortion frequency response consistercy
o much simpler handling compared to curve data
1 Relative metrics
o allow testing independent dhe actual SPkalue
simplify comparison between different DU{device under test)

o}
0 insensitive towards reflections and miphoneplacement
0 easelimit settings

KLIPPES&tandaloneSystem Page5 of 32



1 Overview I b T

Note: curve results are still valuable for setup and diagnostics but no limits are app|

Smart Limit Set- N QC testing, the PASS/FAIL verdict is typically b
ting on narrow, relative tolerance limits which are derive
from reference measuremente.g.,Golden DUTjsor 0dB =1
statistics. This approach is not suitable when no de

cated reference units are available or test conditic  -20d8 -+ ===+ FAIL
are varying too much. -300B -+ ---- Grade3
Therefore, this application note mainly applies abs ;4
lute (stand-alone) limits applied tothe abovemen-
. . . . . . . 50dB =e{ecccccccccaa. Gradel
tionedrelative metrics This combination is very pow o
erful and flexible. However, this approach is not ap| £
cableto all result parameters. 8
gy
1.5 Quick Start Guide
Overview Follow this guide to get startemhost efficiently There are three phases:
1 Initial setupof atest systenx; performedonceper test site
1 Setup oftest seqencesc performedonce per speakemodel
1 Actualtesting of individual speakerg on demand
Initial Setup 1) Pick a test scenariaccording to your requirements and constraints¢tScenariok
G 2) Read theRequirementsection and make sure to have mhuired hard and soft-
ware components on site
Eﬁ 3) Prepare thelTest Rack and Patch Fiedsomething equivalent (cables, adaptors)

4) Prepare your laptop or PC and perfofnfiware Setup

5) Now you can configure and calibrate tHeanteamplifier (Amplifier Setupusing
TN17

6) Set up youmicrophong(s) (VicrophoneSetup)

Test Sequere 1) Pick a speaker modgplace andconnecta representative uni(seeDevice Under Tes
Setup (buT)

2) Selecta suitabletemplate according to the topologyCreating a Test Sequence
a 3) Verify/modifyglobal settingg(Control Task SettingSignal Routiny
a 4) Adjustfrequency rangeof chirp and multitone signal acording to rated frequency
range

5) Adjusttest levelof impedance test stepifipedancg|MP)Task Settings

6) Findlarge signal test leveflor acousticatestsaccording to=fficient TesEequence
Setup(also seesound PressurSPLYask SettingsMultitone Distortion(MTD)Task
Setting3

7) Createlimits (seeLimitsand Grading
8) PerformTrial Run

9) Modify limits, if necessary

10) Testmore unitsfor verification

Testing 1) Select Tessequencge.g.,usingbar code)

2) Prepare DUT

3) (Performself-test, checknoise floo)

4) Start theTest

5) CheclResults

6) In case of-AlL or low gradeerform Manual Diagnostics

T
x%4<

7) Create service report

KLIPPES&tandaloneSystem Page6 of 32



2 Requirements

2 Requirements

2.1 Hardware

Dante®Amplifier

Dante®Audio
Bridge/ Converter
(opt.)

PC

The main requirement for thigpplication is araudio-over-IPamplifier with integrated
voltage and current sensirthat supportsDanteaudio networking protocol
The suggested product ke Powersoft MEZZO 6@ ADinstallation amplifier that pro-
vides thefollowing features
o Danteinterface

2 poweredoutputs, 2 balanced inputs
voltage, current sensirfg
ethernet switch
output power: = 55 RS

0 4x150W@28 K . MEZZO 604 AD

o Ixnnn2? XnKZ MEcAnn- ay n
An alternative model ishe MEZZO 6@ AD providing 4 powered outputs for multi-
channel testing. However, impedance measurement will be restricted to max. two
channels.

Note: It is currently not recommended to test impedance simultaneously on multiple
channels. Test sequentially instead (default configuration in all test templates).
*PowersoftMezzo currently onlyprovides four Dante return chanelsthat can be configured via
Armonia Plus control softwar@&herefore, impedance testing is ordgsignable for one speaker
channekt atime, assuming that theemaining two channelsare used for the microphonesignals.
Use additional interfaces for the microphones (see below) to allow for two independent speaker
channels with impedancesensing.

O O OO

The suggested smart amplifier acts asacompact all-in-one-frontend for testing passive
speakers. However, for multi-channel applications, the available Dante return channels
are limited. Also, testing self-powered speakers will need balanced outputs. An ad-
vantage of Dante audionetwork isthat it is highlyscalableand additional devices such
as can be added to the test setup, easily.

For measuring seffowered loudspeakey an analog,
symmetric lineoutput is required to provide the stimu-
lus signal. A digitaltanalog converter for Dante audic
such asAVIO Analog Output Adapter Ok Audinateis
recommended.

For operation the adapbr requires power over ether-
net (PoE) from a separate Pofector, which easily can
be daisychained with theMEZZO

PCA MEZZO4 PoEinjector4 DanteXLR daptor

DAOx1

A more flexible solution for capturing multiple test
microphones are Dante converterswith integrated
48 V supply such as SYNQ DBT-44 or Neutrik NA2
IO-DPRQhat can be used in parallel to the Pow-
ersoft Mezzo amp.

A Windows Pds required to operate the KLIPPEL softwakdaptopor touch PGs
suitable for this applicatiorSee separate documeRiLIPPEL PC RequireméseeRef-
erence)for further information.An internal sound cardr Bluetooti®radio is highly
recommended for diagnostiassinga microphone and distortion signalayback

KLIPPES&tandaloneSystem Page7 of 32



2 Requirements I b T

A phantompowered, low noise measurement microphon
with sufficient max SPL handlitgyrequired for accurate,
sensitive and reproducible testing. S

TheEarthworksM23 (Item No0.2400-700) isavery suitable

and costefficient choicethat can be used for all purpose: N\
addressed here

Additional equipment fohandheld measurement is rec-
ommended(seeFurther Accessorgp

Microphone

M23

When using the Mezzo amplifier without any additionalDante
converters that provide dedicated microphone inputs, an ex-
ternal 48V phantom power supply with symmetrical XLR
and outputisrequired, such asMackie M48

Phantom Power
Supply

Although mostsuggestedest parameters areisinga relative
scale, amicrophone calibratosuch as GRAS 42 AG (Item |
2400023) is recommended to ensure that SPL limits are m
itored correctly. Also, the test setup can be put into operati
very easily using a calibrator since the input signal chain is
ibrated efficiently into the digital domain with just one mea
urement.

Microphone Cali-
brator

To put togetherall required compo-
nents listed in this section, a mobile-194,
inch rack mountwith at least 2RU is
highly recommended.

Mobile Rack Mount

In order to adapt the inand outputs of the amplifier connectors (terminal strip)
commonly used connectors such as speakON and XLR and others (depending
DUT manufacturer), customized cabblasd adaptorsare required. It is recommende!
to provide all external connectionacluding USB charging, ethernet and XL-Rana
output connectorsvia a custom patch field for quick phagd-play capability Further
Information can be found igectionTest Rack and Patch Field

Patch Field, Adap-
tors, Cables

OptionalQC Sys-  Manual Sweep Controlle(item No. 2806005)

tem Accessories For a quick and easy way tontrol the frequeng and voltagen
manual sweepgnode, KLIPPEprovides a dedicated 3d controller
with intuitive and ergonomic handlindRefer toQCManual for
more information

Temperature & Humidity Sensdiitem No. 280@011)

Changing climate conditiortsetween seasonin non-controlled
environmentscan have significant impact on the DUT behavi
and thusthe result datamay vary This optionalsensor provides
automatic temperature and humidity monitoring with every tes
for traceability.

QR/Barcode Scannditem No. 2806004)
A QR/Barcode Scann& recommendedo scan the DUT serial
number label for the purpose of traceability and for selecting tl

correct test sequence automaticallfhis also helps texclude
any potential mistakes by the operator to choose the wrong te

KLIPPES&tandaloneSystem PageB of 32



2 Requirements

Further Accessories

Optional Radio Link

2.2 Software

KLIPPEL QC Soft-
ware

Mandatory
Modules

Optional Modules

Amplifier Control
Software
(Armonia +)

Dante®Control and
Virtual Soundcard

A microphonepistol grip shock moun{e.g.,Rode PG2Rn
combination with a gickcouplergrip €.9.,Gravity MS QC )B
is highly recommended when performing handheld tests or
manual diagnostics measuremenfdso add anicrophone
standfor non-hand-held testing,

in combination withinsulated Bluetoothena-
bled headphones(e.g.,ISOtunes LINK EN352
that provideboth hearing protectiorand play-
backcapabilities fotthe microphone signadr the isolated defect dis-
\ tortion at a safe level.

Aradio link for thewirelessheadphones can ease the handling. For this purpose,
existing radio link may be useel.g.,Bluetooti®wireless technology for the headphon
link).

This application note wille based oiQCStandalone Softwareversion(ltem No.4006-
001). Tre base framework license does not incluatey test tasks.

AUSB license donglthe dBLab framework software as well e QC Startest man-
agement softwarere included

Please note thaQCStandalone softwardicenses can be obtaines usual with unlim-
ited access or vithe new subscription modePlease contadtLIPPEfor more infor-
mation.

1 QC SPLSound Pressure Levask(ltem No.4000-263) ¢ chirp-basedacoustic
testing

1 QC IMR; Impedanceask(Item No0.4000-262) ¢ impedance and T/S parame
ters

1 QC MTDg Multi-tone Distortiontask (Item No. 400e003) multi-tone funda-
mental and distortiormeasurement

1 QC SYN External Synchronizaticadd-on (Item No. 1001107)¢ synchronize
digital audio(delay compensation)

1 QC AL Air Leak Detectiotask(ltem No. 400€240)¢ testing air noise cause
by transducer or enclosure leakage and irregular vented box port noise

T QC MSE Motor + Suspension Cheelsk(Item No. 400e230)¢ fast measure-
ment of nonlinear driver parameters like voice coil offset and suspen:
asymmetry

C2NJ) O2y FAIdzNA y 3 { KEantdchahde! assignd ehr) dsualyrdrd
facturerspecificsoftware must be used. Fétowersoft MezzoKlippel provides a sel
tings file that can be loaded viRowersoft Armonia +

Please refer tdN17- Setting up Dante & Powersoft Mezzo for QC Standefor more
information.

The KLIPPEL QC Software requrdigital playback and capture audio device to stre
the stimulus and response signals played and captured by the amplifiethadDante

converters. ForDanteaudio networking technology, there is a dedicakédual Sound-
cardthat canbe purchased from th& | v dzF | O (i dzN& fdmXKLIBPEIterm Noli

1000-725) providing anASIQdriver which is highly suitable for operation with KLIPI
QC.

TheDante Controlsoftware is required to setup up the signal routing between the

vices in theDantenetwork.

Please refer td N 17- Setting up Dante & Powersoft Mezzo for QC Stlndefor more

information.

KLIPPES&tandaloneSystem Page9 of 32
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2 Requirements

2.3 Testbnclosure

GeneralRemarks

Stability

Dimensioning

Sound Insulation

SoundAbsorption

An optionalsemiopen testenclosureprovides major ben-
efits over tesingin freeair. First of all, it provides a con:
trolled and reproduciblenounting and aousticenviron-
ment. Furthermore, ambient noise disturbanégattenu- =i
ated andthus defects can bedentified with better sensi-
tivity. The sound attenuatiomlsoallows testing aimore

critical levels (> 100 dB SRihile keepingharmful peak

SPL andnnoyanceat mid and high frequencidew for all

staff membes.

The following acoustical effects should be considerectest enclosure at Lusic
when constructing a test enclosure.

w Room modegstanding waves)

w First eflections

w Rattlingparasitical vibrationd important

For this testconcept, mainlthe lastmentioned point is importantStrict guidelines
are not useful, butn the following paragraphsra some practical remarks.

First it is crucial to havstiff andstable wallsnithout anylooseparts irsidethe enclo-
sureto avoid any rattling or parasitical vibrations as good as possible. Especiall;
woofer operation can trigger vibration when driven at high SPL which can be mis
preted as defect symptom&(b&Buzy

The open sid®f the boxmust providea sufficiently sized openingvidth and heigh}

to allow direct radiatiorof the largest speakeris stock

To avoid compromising the performance for small and-gik speakers can be rea-
sonable to excludéargesizesubwoofers and test them in free air instead.

More information about how to dimension the volume and other aspeétest enclo-
sures are given in the application nofest Enclosure for (JE&N46).

Furthermore, sound insulatiois a main advantage to lowéne test signal SPautside

the enclosureandattenuate ambient noise disturbanc®/ith an open enclosure, inst
lation isnaturally compromised, especially at low frequencies. However, for mid

high frequencies that are radiated with a higher directivity, significant attenuation
be achievedA high wall thickness and mass (the higher the betsex)well as acoustic:
treatment (absorbers) on the inner wallsie desirable.

There is a full guide oRlow to Measure Box Attenuationir? the QC Manual

In order to attenuate walleflection conditionsfor mid and high frequenciesound
absorber material such agoustic bamcan be installed inside the enclosure. This ¢
help lower the first reflections room modesand noise level inside thiest box The

requiredthickness of thebsorberdepends on thenaterialand desiredninimumfre-

quencyto be treatedandcan usuallyoe determined by checking the data sheet.

2.4 Environment

NoiseManagement N terms of noise theraretwo major problems when testing:

AmbientNoiseDis-
turbance

w External misedisturbingthe test
w Noise emitted by théUT during the test

As mentioned in the previous section, a test enclosure is recommended in ge|
However, since this is not applicable in all cases, some aspects need to be consi

Thetest strategyis designed to be robust againgptoradicexternalnoisedisturbance
as far as possibldHowever, a sufficiently higBignaito-NoiseRatio is required for

KLIPPES&tandaloneSystem Pagel0of 32



3 Hardware Setup I b T

Test Noisend
Hearing Protection

ClimateConditions

acoustical defect testindgPlacinghe test stationasfar away from major noise source
as possiblénelpslower the noise floor within the test environmentoud impulsive
noise sources(g.,forklifts) corrupting the measured dateanbe critical, whenpersis-
tent. However, he systemhandles sporadidisturbancethroughmeasurement repeti-
tions of FAIL stepfor verification

Note: the normabkmbientnoise detectioror the advancedProduction Noise Immunit|
(PNhadd-onfor the QC SPL taske not applicable for the suggested test method sir
the ambient noise handling sased on a dedicatedmbientmicrophone and can only
be used in combination witheference DUT basdinits which is avoided heréor the
sake of simplicity, robustness and flexibility

When wnning speaker tests atitical,applicatiortlike sound pressurdevels, thestaff
needs to be protectedo avoid hearing damage and annoyan@etest maximum SPI
output anddetect leveldependentdefects reliably, the volume rises to levels beyor
the permission of occupational safeties from many countries.

As mentioned above, estbox carreduce theemitted test noise Additionally, ensure
that the operator and other staff members close by wear hearing protection. Tk
especially important during diagnostiosar/in frontof the DUTin presence ohigh SPL
signas €.g.,sound insulating headphones)

In any case, it imandatoryto wear certified hearing protectionclose to the
test site to avoid hearing damagé/e recommend aoverallSPL limit 0120dB
that should beconsidered during test setuphaseassuming 20 dB attenuatior

Changes in DUT and g&emperature as well as humidityganaffect the DUT behavio
and thus the test resulbarameters Therefore, it is required toefine reasonably wide
test limits and use robust metricse(g.,relative parametersjo account forthe fluctu-

atingclimateover the yearThis is considered by the suggested test concept.

If possible controllingthe temperature in thestock and the tesenclosureis recom-
mendedto reduce this influenceAlsq it is recommendedo avoid testing speakert
after being transported in verlgot (>35°C) or vergold (<5°C)conditions.

3 HardwareSetup

3.1 TestScenarios

Scalability

BasicTest Setup

Although thisapplicationnote suggests a very particular test approach and setu|
leaves room for scalabilitydepending on the requirementsapabilitiesof the actual
use caseAs an example, three setup levels are introduced in this secfibrscenarios
are based on the same test rack and mainly differ in terms of periphery.

For general hardware requirements and necessary componesfes,to
section.

The most basic and at the same time mobile satughown in the scheme below.
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3 Hardware Setup I b T

Wireless Headphone
with hearing protection Laptop

KLIPPEL QC Software
DUT { ]

(active/passive/self-powered)

Microphone

Ethernet (DANTE) patch Field

(adaptors, DANTE XLR out, mic supply)
—
TE-II I X

Amplifier
(V+] Sensing, DANTE)

Thissetupincorporatesone hand-held microphoneandthe standardtest rackaccord-
ing to eNb dedicated test stand or test boxassumedavaila-
blein this scenarioThe test environment does not provide any specific characteris
there may be uncontrolled noise sources and people standing nedtty.operator
and other staff members are required to wear hearing protection.

Advantages:

1 Cost efficient

1 Compact and highly mobile

1 Quality control anywheree(g.,before loading the truck or before rigging)
1 Suitable for large DUTs (subwoofers)

Restrictions

1 Limitedmax.test level (wear hearing protectiom)test level may not be suffi
ciently critical for defect detection

1 Poor ambient noise attenuatiornighnoise floor)c poor sensitivity for defect
detection

1 Uncontrolled reflections and potential rattling/parasitical vibrations may sj
the results and can lead to misinterpreted defects

9 Poor reproducibility

Standardrest Bluetooth Hearing Protection

Setu
P DUT
(active/passive/self-powered)

Microphone

e

Test Rack

The suggested standard test scenario incorporates all components of the basic
but uses dedicatednicrophoneand speaker test stands. The test site can be a d
cated room or location that fulfills some minor requiremeischasno presence of
loud noise sources in close vicinity and a certain amount of sound insulation (¢
room) or at least sufficient distance to other staff membeFhe operator is locatec
behind the speaker during the test.

Advantages
1 Still quite compact and mobile
91 Higher test levelpossible”A more critical
1 Onaxis data
91 Fair reproducibility
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3 Hardware Setup I b T

Disadvantages

1 Requires dedicated location and no staff members close by

1 High noise pollution if located impen space

1 Uncontrolled reflections and potential rattling/parasitical vibrations may s|
the results and can lead to misinterpreted defects

Recommendedest This scheméelowshowsthe recommendedest setupthat incorporates a dedicated
Setup open test boxa DUT trolleyand a fixed microphone position.

Bluetooth Hearing Protection

Q)

Diagnostics
Microphane

Absorber Material

Test Box

Test
Microphone

Additional accessories like a diagnostics microphone and a manual sweep con
simplify diagnosticsi-or information and requirements related to the enclosure c«
struction, see thel'estEnclosurepart of theRequirementsection.

Advantages

1 Highest test levels possible most critical

1 Good reproducibility

1 Attenuation of ambient nois@, improved noise floor
9 Efficient root cause diagnostics

Disadvantages

1 Limited mobility of test box
9 Cost and construction effort
1 Mostly no onaxis data

3.2 Test Rack and Patch Field

Passive DUT

General Routing
Scheme

Laptop

License
Dongle

Powered DUT

Test
Mic

[ B

Diagnostics Mic

Powersoft
Mezzo Series

48V Power
Supply

Dante-XLR PoE
Adaptor Injector

The schematic above shows the simplified, general routing scheme. It is recomm
to integrate the staticcomponents and wiring inside a rack while the patch field (
next paragraph) provides all required interfaces to the peripherals, microphones
DUTs.

Patch Field Setup A patch field is an efficient approach to obtain a mobile, customizable, plug anc
test rack.
It is recommended to provide the following connectors

1 Connect thePCvia Ethernet RJ4%
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3 Hardware Setup I b T

1 Connect the microphorg)to XLRfemaleinput(s) (XLR input leads tMEZZO
input via 48 V phantom power supply uhit
1 selfpowered DUTs vidLRmaleout (leads to DanteXLRadaptor) andoptional

PowerCON

1 passive DUTs viBpeakONNL4(mind actualwiring, connected to the MEZZ(
outputs)

1 optional manufacturer specific connectors (e.d&b: EP 5 L-Acoustic CA
CcoM

1 USBsockes via hubfor chargingheadphones or connecting peripherals il
manual sweep controllesr barcode reader oclimate sensor
Here is an example sketch that incorporates a subset of the mentioned connecto

usB XLR Out speakON CACOM
Po‘ver O
i-0 +0 0E@@® &
(@)
Ethernet XLR In PowerCON ER

Detailed information and componetiists for a typical patch bagan be providedn
reguest

3.3 Amplifier Setup

Configuration . ST2NEB (KS -andvraulpuk chanBeldan behagsigned in the Dante rou
matrix, the internal routing and configuration needs to be configured. The proce
explained in detail in sectioRowersoft Armoniat Setupof TN 17- Setting up Dante &
Powersoft Mezzo for QC StaalbnesectionCalibrationfor detailed instructions

Calibration Any amplifier connected vidanteaudio network can be operated right away from t
QC software as soon asuting is established. However, both-iand output channels
will only be available as digital channelghout any information about actualoltages
applied to the outputs. While the micropherinput path can be calibratedirectly us-
ing a microphone calibrator, the output channels require specific considerations.

For detailed instructions refer to secti@ulibrationof TN 17- Setting up Dante & Pow
ersoft Mezzo for QC Stasadone section Calibrationfor detailed instructions Please
follow the instructions in sectiof first.

3.4 Microphone Setup

TestMicrophone The primary microphonefacing the DU main radiation axis the most important
sensor for the QC tedn the basic test scenario, there is only one handheld microph
which is also used for diagnostics.

Compared to most quality control test scenari@gcurate nicrophone placemehis

not requiredfor the suggested testing approach. However, for frequency response
sistency testingdband levels), placing thamicrophoneclose to the main radiation axi
is beneficial to avoid false rejects due to HF directivity.

For testingarge or curvedUT stackse(g.,line array dolly) it is recommended to ha\
the microphoneat least oraxis between two elementfor consistency and compare
bility reasons.

For testing defects like Rub&Buzz and air noise, testing in close proximity ettseir
best sensitivity. Therefore, the microphone should be placed within a radius simil
the largest dimension of the DUT, if applicable.
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3 Hardware Setup I b T

Considerations for
Array Stacks

Diagnostics Micro-
phone

Calibration

For stacked line array elements frequent heic
adjustments of the microphone for each mea
urement shall be avoided when usingnacro-

phonestand.

As a compromise, the microphone should

aligned on the axis between two elements. =g
However, thisstill means thatpurely off-axis re-
sults at different anglesare obtained Conse-
quently, band limitsneedto be widened while
defect detection may be compromised for th
outermost units.

A handheld microphone isisefulfor defect localization and root cause analysght
at the DUTthat failed the test For this purposgeither the maintest microphoneor a
dedicated (potentially cheaper) additional microphasgrovidedn combination with
apistol grip for safe and stable use.

Alsq refer tothe Manual Diagnosticgpart of the
section.

— )

The microphone sensitivity can be measured and calibrated simply using a microj
calibrator. If none is available, the factory sensitivity given indhtsheetcan be
used. However, in this casihe amplifie@ signal inputs must beet up and calibratec
as analog inputs.

Follow tre information given inTN 17- Setting up Dante & Powersoft Mezzo for (
StandalonesectionCalibrationfor detailed instructions

3.5 Device Under Test (DUT)

General Remarks

Selfpowered DUTs

Active DUTs

Passive DUTs

This application note is focused on the quality measurement of the loudspeaker |
listed inTest ObjectsBothselfpowered and passive DUTs can be testadividually
onthe floor,on atrolley or stackedin arrays on transport dollies as described in m¢
detail below.

The present test concept in general assumes that only one speaker unit is teste
time and switching is performed manually.

Itis assumed that manufacturapecific connectors are adapted using dedicated cal
2NJ FRFLII2NAR Y2dzyiSR Ay GKS (Sad NI O}

For testing sefpowered DUTS, only acoustical tests can be performed. UsBainée
XLHRnterface to connect the DUT. Make sure that all tests of the same speaker tyg
LISNF2NYSR gAlK O2yaraidSyd asSdidaay3aa ¢
compressors and limiters) should be deactivated as far as pessibl

¢KS GSNY al OGA@®S 5)¢¢ akKlftf oS dzaSR
frequency ways that rely on external crossovexrg(via system amplifier)Tlhe speaker
AyLldzia akKlftt 6S SEOfdzarg@gSte O02yySOidSs
To test the full frequency band at one, multiple testpavith differing output routing
arerequired. In this casenore than one output of the amplifienustbe used.

Note that for Powersoft Mezzo currently onlyeooutput channel supports electricq
(impedance) testing due to limited Dante return channelsrétdemmendedo testthe
lowestavailablefrequency channeh this case.

Passive DUTs are referred tospeeakerghat only provide one frequency band or hay
a builtin crossover. The speaker inputs shall be exclusively connected to the poy
6Sad FYLXAFASNRA 2dziLidzi OKIyyStao
Electrical testing is limited to impedance magnitude testing in this case. Howeve
and nonlinear parameters can be determined for the lowest frequency channe
some cases by restricting the fitting frequency range.
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Measuringline array stackslirectly on the transport dolly is desirable since it reduc
mounting effort and simplifies handling drastically. However, the test conditions
not fully appropriate since the high SPL during the test can excite vibration in@aegy
parts such as grid plates and bolts for connecting array elements. The resulting r;
can be misinterpreted as a loudspeaker defect. In doubt, check for parasitic vibr
usingManual Diagnosticand try to remove or fix those parts using tape.

Avoid Rattling

4 Software Setup

4.1 General Remarks

This section contains information about the initial software setup and configura
required when putting the system into operation for the first time.

4.2 QC Software

Download andristall theKLIPPEL (Foftware viaQC Install Guiddor operation with
3 party devicesand make sur¢hat the provided software licenses are installed aft
wards

Installation

This guide helps you to install and configure the Klippel QC System
version 7.3

Please select a setup mode to proceed and follow the step-by-step
instructions:

« Standard setup with KLIPPEL Analyzer hardware

You mayskip the calibration partt this stage since the amplifier ab@éntesetup need
to be configured first

At the end of the setup, you will get the chance to open Heaturelibrary Selector

Click on the link and activate ttf&equence Contrahdd-on since it will be required b
the provided templates.

Feature Libraries

Sequence Control
You may access Featuibrary Selector also via@start¢ Add-Ons

Additional Tools At the end of the setupadditional toolsand drivers can be installed as wéil case you
have purchased thélanual Sweep Controlledevice, install thecorresponding soft-
ware here.You may access the setup any time laterQ@Start¢ Tools¢ Check Instal-
lation.

4.3 DanteSoftware ®tup

¢CKA& &aidSLI Aa NXBI dzi NS Bnd duput ¥harin@s as We as Itr
Dante-XLRadaptor accessible to clients like tREC Softwareia Danteaudio network.
Follow the information given ifN 17- Setting up Dante & Powersoft Mezzo for (
StandalonesectionDante Networking Setufor instructions

Dante Virtual
Sound Card and
Control

4.4 Calibration

For instructions refer to sectio@alibrationof TN 17- Setting up Dante & Powerso

Playback and Cap- Mezzo for QC StaralonesectionCalibrationfor detailed instructions.

ture Device

For instructions refer to sectio@alibrationof TN 17- Setting up Dante & Powerso

Microphone Mezzo for QC StaralonesectionCalibrationfor detailed instructions.
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4.5 Install QCStart TestTemplates

Download Data Download and unpack the corresponding data package zip file for this applicatior
Package from the KLIPPELpplication Notewebsite (columrAdditional Datd.

Install Templates ~ The Qc Start softwareomeswith a variety of applicatiosspecific test sequence tem
plates. However, the temptesfor this application noteare currently delivered sepa
rately. Copy the downloaded templatdslder and paste it to theemplates path ac-
cessible vid)c Start; Toolsg Settings.

QC Start - Settings

General Settings
Test Root Path: D:MAC Test:

Template Path: {Klippel QC " TemplatesQC4 |+

4.6 QC StarSettings

Setting Up Test Se- You may use the serial number label of your DUT to automatically select the mat

lection via Bar Cod¢ test sequence by scanning its B@Rcode. To use this feature, a coherent serial nu
ber system for your devices is required where each serial number includes an alp
meric prefix with fixed number of characters that codes the model type.

For more information reatiow to Use Bar Code Reader Inpuhe QC Manuasection
Organizing Projects using €3tart.

Please note that a fixed global serial number scheme is required to use this featt

4.7 Bar CodeReader

Use your bar code scanner configuration softwareet thebar code scanner to worl
as keyboard wedgéemulates keyboard inputDo notl LILIS Y R dowl redz
serial number string automatically, to avoid that the measurement is started imrmr
ately after scannindhe label.

4.8 Headphone Setup

Activate Bluetooth |n case yoware using hearing protection headphones wétbuilt-in Bluetoothlink, ac-
Radio& Pair tivate the Bluetoothradio on your host PC or laptop and pair the device.

SetWindows Play- Since the playback feature of the QC software implicitly uses the Windetaslt play-
back Device back devicemake sure that the paired headphones are selected. Set volume to
dium level for the start.

In case you are using wired headphones, just select the corresponding output o
built-in or external sound card as default playback device.

ActivatingMic For an intuitive diagnostic using tmeicrophonesimilar toa stethoscope probehe
Monitoring microphonemonitoring feature should be activated to be able to listen to the mici
phone signahs well as filtered distortian

This setting is individual for each test sequence. Afterating atest (seeTestSe-
guencd, log in and perform the following settings
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f Openinga Sy dz k [/ 2y T A dndiéproplerty Mdges | NB X
|

Show Error Log

Configure Hardware...

~  Preserve Reference DUT Integrity
~  Allow Processing Updates L
Enable Performance Log

Enable Settings Log

Edit Script...

Menu | Feload

1 Activate Mic Monitorindor either theFull Signabr the Rub&Buziiltered sig-
nal
o0 Itis recommended to usRub&Buzzince it suppressake main test sig-
nal and makes itasier tohear and locatelefects
0 Note: Rub&Buzaisually needs a gain boost make it audible; also usi
Windowssystem volume to adjushe playback level
proeAmncheck ForFach Test

[ Activate Mic Monitoring [RubtBuzz | Gain [dB] [40 |
EFI0 Full si

ar

Digital Inputs

1 Theresponsesignalof any measuremenis now played back via th&vindows
default playbackdevice
Find more information in sectiohiveMonitoring of Microphone Signalf the QC Uset
Manual

5 TestSequencesetup

5.1 Overview

The setup and configuration of the test step sequence is the most important step
setting up a test for a new speaker typgectionPrincipleexplains the basic concef
used in thisapplication note to meet the goals efmplicity, robustness and versatility
For getting started, it is highly recommended to work with the test sequence temp!
provided with this application note and modify as few settings as necessary. How
the most important setup parameters are explained in this section for reference.

5.2 Creating a Test Sequence

Using a Template 1O create your own test, you may either start from scratch or choose a protesed
plate according to your DUT (recommended).

The following base templatasill be created for this Application Nate

passive active o crosover) selfpowered
Fullrange Speaker 2-way Speaker FullrangeSpeaker
Subwoofer 3-way Speaker Subwoofer

Line Array Line Array

Alternatively, choose from the other more general templates in 8lystencategory.

Note: Theprovidedtemplates are dedicated faocommonscenarios to get &tarting
point for your sequencdt is always necessary aoljust settings according to your setu
DUT and requirements.

For using a template

1 Make sure that you have installed the application specific templates {sé2|
QCstart TesfTemplate$

KLIPPES&tandaloneSystem Pagel8of 32



5 Test Sequence Setup

l b T

1 StartQC Start, Engineer

f SelectTest-/ NI S bSg ¢Saix

1 Choose the appropriate DUT type in tAA + Stageemplate category

1 Choose a suitable namenake sure to follow your global naming scheme
barcodebased test selection or type in the name of the manufacturer and
particular model

1 InSubfoldedine you can choose whether you want to store the test seque
in subfolder of your test root folder for better organization

1 Finish withOK

1 Optional: With every created tespC Starwill create a folder which come
gAGK | ltestnfo.htrEA t BK el OlF'y 06S Odza 2
logo, a product photos and operator instruction (refer@& User Manuaec-
tion How to Add Tednstruction$

1 Press theMeasurebutton to loginor use View to adjust playback and captt

device first (not required foapplicationspecificcemplates based on Dante)

® Measure

Start from Scratch = YOou can also choose to start from scratch without any preasisgthe Empty Test

template.

Note: This requires advanced knowledge in eleatmustical measurement and is re

ommended only for experienced users.

Check Playback & Before proceeding with modifying individual test settings, make sure both the gl
Capture Device Sel and the local signal routing are correct,describedn sectionConfiguration of QC Op
eration of TN 17- Setting up Dante & Powersoft Mezzo for QC StndesectionCal-

tings

ibration.

5.3 The Test Sequence

1 InQc Starig Engineeyselect a test and clidWeas-
ure

1 In most base templateshree steps fask9 are in-
cluded:
0 Sound Pressure
o Impedancdonly for passive)
0 Multi-tone Distortion

Info Attachments  Tasks  Limits  Login

Tasks

Language |en ~

™ Control: Start
Impedance

Sound Pressure
Mutti-Tone Distortion
L Control: Finish

1 Other test steps likélir Leak Detectioor Motor+Suspension Cheaokay be

present or added

1 The properties window is where the tasks and test limits can be configt

Access with th" button or [Alt] + [Return]

1 Go tothe Taskdab and click on the step in the task sequence that you wan

adjust.

5.4 Control Task Settings

Control Panel
Setup

In Control:Startyou can adjust important settings for th | =55 e
operator interface such as activating serial number inp | g i
and configuring the available buttons on th@ntrol Panel | -
1 Prompt for SNshould always be activated whil = = == - =
the Configurationsettings may be adjusted a¢ &
cording to the requirements. s
1 Allow Manual Sweeghould always be active in 0| | iowreper
. . Select Golden DUTe
der to allow the operatorto activate a sine tON€ | oninecoldenduto.. O
generator for diagnostics T
Import Settings O
Import Meta Data O
Allow Statistics Reset | []
Pagel9of 32
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5 Test Sequence Setup

Serial Numben-
put

Data Logging

A coherentglobalserial number systerDUTS is crucial fo| Sematunber

data analysis and traceabilitfherefore, nake sure to have
serial number input activateth every testsequence This

l b T

O off

@® Prompt for SN
O Automatic
() Read from file

adds a serial number input field for the operator that ¢ [Reeestitequal &

be used together with a bar code scanner.

In Control:Finishmake sure that data loggirig activated
for each individual test sequence.

! FullResultd & YI YyRIFIG2NE F2N
all results and settings and import into the stati
tics module.

 Summaryis an optional simple log file for ove
view.

1 Save Input Signaddlows storing the recorded ser
sor responses as wave files which are highly va
ble for diagnosticssubjective evaluatiorand can
even be used for reprocessing the result with ¢
ferent analysis settings.

5.5 Signal Routing

Channel Assign-
ment

Global Routing

Task Routing

=l Data Logging

Summary

Full Results All

1

Target Folder ® Auto

() Custom

=] Statistics

Show Statistics

Limit Time .. 1

Show Detailed ...

Signal routindin- and outputchannels)an be set both globally for the complete te
sequence oindividuallyfor each stepAssuming that you have followed the given i
struction forDanterouting setupin the previous sectiongou can start right away witl

the given routing in the provided templates.

The following channel assignment foante Virtual Soundcaid assumed

Outputs

1 Channel 14 amplifieroutput 1
1 Channel 4 DanteXLR output 1

Inputs

1 Channel 1A measured voltage @ amplifier output ch. 1

1 Channel 4 measured current @ amplifier output ch. 1

1 Channel 3 test microphone @ amplifier input ch. 1

1 Channel 44 diagnostics microphon@ amplifier input ch. 1 (if available)

Note that voltage and current input channels cannot be set globally.

The global routings locatedn Control:StartSetfixed chan-
nels foroutputs andinputsfor the whole sequence or chos
controlled by task

Note: At least one setting must be controlled by tagker-
wise the routing parameters will be hidden in the task

The local routingection in the test tasks only needs to |
adjusted, if it requires a voltage or current sensor sig
(e.g.,Impedancdask) or if the global routing is set twn-
trolled by task

Also, additional delays before or after the test can be sg
ified here €.g.,to account for settling or decay effects).

In a reverberant environment, a delay of at least 0.5 s is
ommended before the Sound Pressure taskvoidleakage
of the previous test response decay (affects Rub&Buzz

KLIPPES&tandaloneSystem
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Impedance

Sound Pressure

Multi-Tone Distortion

L Control: Finish

Add Remove PR

+| Parameters

Execution

= Routing
Qutput for all tasks
Output Channel [}
Test Sensor Input
Noise Sensor Input | controlled by Task
Digital Out Scheme | Off
Digital In Scheme

controlled by Task

IMulti-Tone Distortion

L Control: Finish

Add... Remove * ¥

+| Parameters

Stimulus

= Routing
Test Sensor Input Cha... | 3
Voltage Input Channel | 2
[ Digital Qutput
[ Delay Before
[ Delay After
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5.6 Sound PressuréSPL)ask Settings

Most defects with acoustic symptoms can be detected by3band Pressutask, since
it covers the most important parameters like frequency respghsemonic and impul-
sivedistortion based on continuous sweep measurement. This is why most the
plates include this task. If you do not use a template, make sure to implement thi
task first.

Please refer to the Sound Pressure (SPL) section in the QC Manual for a detaile
nation of all the task properties.

StimulusLevel / Depending on the calibration state of yopliayback | Stimulus

Voltage device (seé\mplifier Setu)y you can set the test sic ::a: B
nal level either as an RMS voltage onafigital level |Time 7
in dBFS Smma et o

Thisis one of the most critical settings since it defines the SPL oatpdiaffectsf and
how distortion mechanisms anchechanicatlefectsare triggeredhighpressure or dis-
placementrequired).

For a criticatest, it isrecommendedo testat typical application sound pressure leve
| 26 SOSNE (GKAA A& KIFENRfe& LlaarotsS oA
the stimuluslevel until one of the conditionsentioned in sectiortfficient TesSe-
quenceSetupis reached

Duringthe setup phasgyou maydeactivate other tasksn the sequence to skip mea
urement byusingthe checkboxes next to each step in Property Rabgsks

Frequency Range The sweep frequency range is the second most important stimulus setting.

(Start, Stop) In a lowlevel premeasurement, define the frequency rangi the passandover a
10dB SPL decapelow the Averagelevel (mid-high speakersdefault < 20kHz,sub-

woofer. default<500Hz)

In parameter groupgMeasurementsyou can activate/deactivate individual test rest
parameters.

Recommendedare:

FrequencyRespong

Average Level

Band Leveléype:rel. to level)

THD(type:rel. to level)

Rub&Buz#type:rel. to level)and IDR

MODel (ALD license required)

During limit setupyou can define, whether a result metric is tested against limits or
Therefore, you may activate more parameters for diagnostics without testing then

Results (Measure-
ments)

E N I I

Result Frequencies 10 adjusthe result curve resolution, you can set tResult Frequencidgetween 3 and
(Processiny 24 points per octave. Using a low resolution is helpful to redheecomplexityand
impact of narrowband acoustical effects

Recommendation R40 (12ts/oct)

For defect detection (Rub&Buzz), no information is lost when using a low resol
since always the distortion peak of the corresponding interval will be displayed.

This feature allows displaying tif@equencyResponseaelative to theAveragelevelto
monitor consistency instead of absolute SPL.

This option is a pure display mode which is tied to the absolute frequency respon
therefore not an individual test resuldowever, it is required for Band Level$ype:
Relative.

Average & Band ~ Average Leve Frequenciesdjussthe bandwidth ofAverage Levedalculation St the
Level RangtPro- 21 ¢ Qa Llheiedr set ho/rénge if thetimulusis already restricted to the pas

cessing) band.

Response Normali-
zation(Processing)
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Band Levelare usefulfor testing the frequency band consistency of mwhay speakers
(e.g.,LF, MEFHB, especially when usingelative(normalized)type. Limit Setting anc
interpretation is much simpler than for full frequency response.

Response - Normalize Average Level
Average Level - Frequencies [40, 15000]

Band Levels - Type Relative (normalized)
Band Levels - Frequencies [40, 1500; 1500, 15000]

See theBand Levelsection in theQC Manuafor more information.

For the present test concept, is mandatoryto compute [EEFETEETYN :: Reitveto leve)
total harmonic distortion(THD) as well asRub&Buzzis- :;;”_“a?;fp'afj°°t”"' .

tortion relative to theAverage Levdbr simpleinterpreta- | sz - Min Frequency

tion, comparability andimit setting. ThereforeselectHar- % ¥ peak D)

) R RBz - Mode dB (Relative to level)
monicsg Typeand Rub & BuzZType Relative to levgdB).

Distortion Settings
(Processing)

5.7 Impedance(IMP)Task Settings

Impedance Task  Thelmpedance(IMP) task is mainly dedicated to testing the impedance magnitud
(IMP) frequency as well as DC (or minimum) resistance. This works fopaasyvesystem
topology.

Additionally, lineaiT hiele/Small (T/Sjrovidesa high diagnostic value sinegenvented
box parameters (port resonance) can be tested

Note: Thiele/SmalParameter calculation will fail if crossovers are involved but limi
the uppeffitting frequency range can help in this case (see below).

Stimulus Level /  Theimpedance measurement tgpicallyl & & Y I  t pérfar@ed latflosv anipt

Voltage tudes However, for quality control, ideal small signal conditions are not manda#ol
sufficientsignatto-noise ratiois more importantto preventd y 2 A a € € A Y LJ¢
tude results.

A multitone distortion+noise level below20 dB relative to the fundamental comp
nent is recommended.

For further directions, refer tthe QCManual section Optimizing Performance.

Frequency Range The frequency range for the impedance test is not directly related taxperating Fre-

(Start, Stop) guency Ranggiven in the DUT data sheet. Start with the template range (usGadly
to 10kHz) which is suitable in most cases. Btart frequency may be decreased ft
Subwoofers in case warnings are displagedaised(min. 500Hz)for pure HF units.

In property groupMeasurementsyou can activate/deactivate individual test result p
rameters.
Recommended are:

1 ReorImpedance Values (Minimum Impedance)
These parameters require absolute limits that depend on the speaker type and ¢
based orthe data sheet.
Optionally, activate

1 ImpedanceMagnitude

1 Current (N+D}, check loose contactsnd SNR
That should be used without limits.
When direct transducer access is available (or range is adjgdedMax. Fitting Fre-
guency you may activatehe following T/S parameters

1 Resonance Frequencg)f

1 Quality Factor@ts)
and in case ofented boxprinciple

1 fb,Qb
Note that these are not relativparameters Therefore, limitgannot be set universall
andmust be sefor each speaker type individually.
With this parameter you can seleitte topologyof the tested speakerThis isnanda-
tory for T/S parameter measurement. UBesistivavhen testing only impedance
magnitude and Reé)riverwhen testing drive unitin free air or mounted in a nen
vented enclosureFor vented speaker systems u3ever in Vented Box.

Results (Measure-
ments)

DUT TypéPro-
cessing)
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Max. Fitting Fre- ~ Testing T/S parameters of multiay speakers is generally

quency difficult because the underlying model only describes a
single drive unitmounted in a box However in many
cases, it is possible to isolate the LF uimtluding the
vented box paramete)sby restricting analysiso the low
frequencyband (below crossover frequency)

5.8 Multitone Distortion (MTD)Task Settings

Multitone Distor-  In contrast tochirptest signal¢such as SPL Task), mtdtie signaldrigger all distortion
tion Task mechanisms includingarmonic (HD)intermodulation (IMD) and irreguladistortion
(Rub&Buzy Multi-tone distortion provides a comprehensiand realistic distortion
ofingerprinté since conditions aresimilar to music playback Therefore, the MTD i
highly valuable to verifgverallaudio quality and max SPL handling in quality contr

Please refer to th&lultitone Distortion(MTD) Manualfor a detailed explanation of al
the task properties.

StimulusLevel / Setting the stimulus voltage and level forbeoad-band

Voltage multi-tone signal is different tpure sine signals (chirgh
contrast to a pure singhe crest factor is much higher. This
means that thesignal peakan be 3 to 4 times higher than
the specified RMS voltage.

Step up the stimulus level until one of the conditions men-
tioned in sectior=fficient TesSequencé&etupisreached.

In case you hit th@otal Multitone Distortion Ratidhresholdfirst, reduce the stimulus
level by 6 dB (or halve the voltage, respectively) to obtain the final test amplitude.

Results (Measure- Forsimplifiedinterpretation, benchmarkingindeasylimit setting, it is good practice tc

ments) relate the multi-tone distortion band levels to theneighbouringfundamental This
results in therelative MDwhich can be expressed in percent or equivalently eative
f S@St Ay R. O6aRA&GFYyOSe ( faleh tm/r@ldtivedDyisi
plotted inthe Distortionwindow. The interpretation oss similar toTHDbased on chirp
measurement.

In property parameter grougResultsyou can activate/deactivate individual test rest
parameters.

Recommended are:

Fundamentat, (e.g., Transfer Function

Level

Multi- Tone Distortion(MD)

Total MD Ratio

Noise floor(for SNR)

= =4 =8 =4 A
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