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Features Benefits

e Modular hardware platform e Cost-effective and flexible hardware
KLIPPEL Analyzer 3 (KA3) solution tuned to your application

e Combined software dedicated to e Same software framework from pro-
R&D and end-of-line application totyping to mass production

e New software (e.g. LSI3, QC 6) e More functionality - simple to use
exploiting KA3 capabilities for experts and operators

e Multi-channel measurements e Fast, sensitive and robust EOL testing

e Supports existing hardware e Safe investment for reliable, long-
(DA2, PA, PM8) term test solutions

e Full compatibility with existing data

e Easy exchange of setups and data
and test setups Y B P

e Suite of tools for design, measure-

e Linked with Klippel Controlled Sound ment and DSP



http://www.klippel.de/nc/en/products/rd-system/analyzer-hardware/ka3-klippel-analyzer-3.html
http://www.klippel.de/products/rd-system/software/db-lab-software.html
http://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
http://www.klippel.de/products/qc-system.html
http://www.klippel.de/products/rd-system/analyzer-hardware.html
http://www.klippel.de/products/klippel-controlled-sound.html
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Maintenance Update dB-Lab 210.944 / QC 6.8e — January 2025

QC System:

e Fixed incompatibility in repeat mechanisms of SeqCtrl-FLib (SeqCtrl_RepeatslfFail) and PNI
(Autorepeat) that could overwrite the verdict when used together

Minor Update dB-Lab 210.918 / QC 6.7 — October 2020

Updates in R&D dB-Lab 210.918

e Preview: SCN Near Field Add-On:
o Near-field acoustic holography in half-space on the SCN Scanning Vibrometer
o Pre-Release of measurement grid generation and robotics scripts for upcoming SCN Near Field
Add-On
o See text below
e Preview: STEP Module:
o Automated voltage stepping in TRF
Automated linking to post processing modules (TFA, PLAY)
Included in TRF Pro License
See text below

O O O

o New feature: HOHD - Higher Order Harmonic Distortion (TRF-Pro)
New Rub & Buzz options: Impulsive distortion (High-pass order 10 and 20)
o Impulsive Distortion/ Rub & Buzz: Notation modified according to IEC 60268-21

O Extended Resistance Measurement Range: <1kOhm for High sense, <1000hm for Low sense

o Support multi-tone distortion measurement if clock drift tolerance is enabled (wireless meas-
urement)

o New Voltage definitions:
=  Fix Step Size: Default mode, Parameters: Start & Max. Voltage, Voltage Step Size
= Single Voltage: Single measurement per frequency, New parameter: Voltage
= User Defined: Free definition of voltages to be measured at each frequency,
New parameter: Voltage Profile
o Enable voltage and current measurements in "Bluetooth Mode"

o New option laser delay determination
o Fast RMA testing: Small grids with 3 radial lines are now usable

o Auralization: allow mixing of a scaled residual signal component. This allows auralization of
modeled, residual or mixed signals.

o Dedicated button to delete initial data. If no parameter is changed that alters the transfer func-
tion, the initial data is now kept until the user triggers a deletion via property page.

o New Feature: HTML message box window

o Improved workflows for Batch Run, avoiding common mistakes


https://www.klippel.de/products/qc-system.html
https://www.klippel.de/products/qc-system.html
http://www.klippel.de/index.php?id=629
http://www.klippel.de/index.php?id=628
http://www.klippel.de/nc/en/products/rd-system/modules/trf-transfer-function-measurement.html?sword_list%5B0%5D=trf
http://www.klippel.de/nc/en/products/rd-system/modules/utilities.html?sword_list%5B0%5D=io
http://www.klippel.de/nc/en/products/rd-system/modules/mton-multi-tone-measurement.html?sword_list%5B0%5D=mton
http://www.klippel.de/nc/en/products/rd-system/modules/tbm-tone-burst-measurement.html?sword_list%5B0%5D=tbm
http://www.klippel.de/nc/en/products/rd-system/modules/rma-rocking-mode-analysis.html?sword_list%5B0%5D=rma&cHash=94f0260300fa1d7addfefa14cda12f73
http://www.klippel.de/nc/en/products/rd-system/modules/laa-live-audio-analyzer.html?sword_list%5B0%5D=laa
http://www.klippel.de/nc/en/products/rd-system/modules/utilities.html?sword_list%5B0%5D=io
http://www.klippel.de/products/rd-system/software/db-lab-software.html
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QC 6.7 New Features

e Reference DUTs can be renamed after their measurement

e New templates for quality control of mobile PA speakers (AN79)
e New Feature Lib for 10 operations (GPIO, MessageBox)

e Impedance Task (IMP):

o new parameter “Max. Fitting Frequency” to limit frequency range for linear parameter fitting
o handle complex DUTs and impedance irregularities (acoustical and mechanical resonances)

Main Features explained (October 2020 Update)

The update provides two new relevant
tools for output-based testing of contem-
porary DSP-enhanced speakers, head-
phones and other audio systems according
to IEC 60268-21.

First, the Klippel Scanning Vibrometer Sys-
tem (SCN) gets a powerful add-on for
acoustic testing. Thus, the hardware is ex-
tended with a microphone in addition to
the existing laser sensor. Together with a
baffle for measuring transducers up to 10”
/ 30 cm in diameter or compact (smart)
speakers, it provides acoustic near field
scanning technology to the SCN.

Figure 1: SCN Near Field Add-On

Comprehensive near & far field radiation
data, such as directional characteristics and
sound power as well as sound pressure out-
put at any point in a 3D half-space can be
calculated. This data is extrapolated from a
double shell acoustic measurement and
holographic processing for direct sound
separation. This is the same technology
used before in the Klippel Near Field Scan-
ner (NFS), now available for the much
smaller SCN hardware.

Setups using much larger and often still in-
sufficient baffles can be replaced. An ane-
choic room is not required; a normal rever-
berant room such as a (home) office is suf-
ficient. The SCN equipped with the new
SCN Near Field Add-On enables mechani-
cal, electrical and acoustical measurements
in a very compact space. Automated axis
control ensures repeatable, precise and
fast positioning of microphone and laser
sensors.



http://www.klippel.de/fileadmin/klippel/Files/Know_How/Application_Notes/AN_79_QA%20of%20Mobile%20Sound%20Reinforcement%20Equipment.pdf
http://www.klippel.de/nc/en/products/rd-system/modules/scn-scanning-vibrometer-system.html?sword_list%5B0%5D=scn
http://www.klippel.de/nc/en/products/rd-system/modules/scn-scanning-vibrometer-system.html?sword_list%5B0%5D=scn
http://www.klippel.de/nc/en/products/rd-system/modules/nfs-near-field-scanner.html?fbclid=IwAR1p6FS8BNzWknRYB3Lmtvlt2kQr4CIuU3cgdZlqgrZ57Wsb0I_vT9urD7M&cHash=8165332aa3a38200ee389d4c8b261173&sword_list%5B0%5D=nfs
http://www.klippel.de/nc/en/products/rd-system/modules/nfs-near-field-scanner.html?fbclid=IwAR1p6FS8BNzWknRYB3Lmtvlt2kQr4CIuU3cgdZlqgrZ57Wsb0I_vT9urD7M&cHash=8165332aa3a38200ee389d4c8b261173&sword_list%5B0%5D=nfs
http://www.klippel.de/index.php?id=629
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Figure 2: Directivity plot for an infinite baffle compensat-
ing finite dimension and edge effects

This add-on will be available in early 2021.
However, beta testers are very welcome to
get their hands on the new test equipment.
Please contact Klippel if you are interested.

Second, the Transfer Function Measure-
ment (TRF) module also got an extension
for automatic testing at multiple excitation
levels. The new TRF Voltage Stepping
(STEP) module (Pre-Release) works with
the TRF operation, simplifying the test pro-
cedure and the graphical result display.
Limits can be applied to help easily rate
Umax and SPLmax in accordance with IEC
60268-21.
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Figure 3: STEP module controls multiple measurements

Furthermore, the STEP module can be used
for detailed analysis. For additional infor-
mation, the measurement data can be au-
tomatically forwarded to the Time-Fre-
guency-Analysis (TFA) module or, for per-
ceptual analysis, the Audio Player Module

(PLAY).

1. @@TRF
Rub & Buzz: -

o1 tJ'j' 'll--

% PLAY

Figure 4: Root cause analysis of defects using STEP
Figure 4 illustrates root cause analysis of a
Rub & Buzz defect in order to trace down
to where the defect occurs (excursion), at
which frequency this problem happens and
what the isolated defect symptom sounds
like when separated from the fundamental
component.

Both extensions complement KLIPPEL's
transducer and audio system diagnostic
tools and are fully compliant with IEC
60268-21.


http://www.klippel.de/nc/en/products/rd-system/modules/trf-transfer-function-measurement.html?sword_list%5B0%5D=trf
http://www.klippel.de/nc/en/products/rd-system/modules/trf-transfer-function-measurement.html?sword_list%5B0%5D=trf
http://www.klippel.de/index.php?id=628
http://www.klippel.de/index.php?id=628
http://www.klippel.de/nc/en/products/rd-system/modules/tfa-time-frequency-analysis.html?sword_list%5B0%5D=tfa
http://www.klippel.de/nc/en/products/rd-system/modules/tfa-time-frequency-analysis.html?sword_list%5B0%5D=tfa
http://www.klippel.de/products/rd-system/modules/utilities.html
http://www.klippel.de/products/rd-system/modules/utilities.html
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Minor Update dB-Lab 210.826 / QC 6.6 — July 2020

New features and maintenance

Updates in R&D dB-Lab 210.826

o

O O O

o

@)
@)

O
@)
@)

MTON Pre-Release

Improved user interface, new measurement kernel

Multi-tone stimulus, multi-tone distortion according to standard IEC 60268-21
Automatic voltage stepping with protection

Automatic voltage search for given SPL target value

Room correction curve from NFS (simulated anechoic measurement)

New IEC 60268-21 operation and object templates
SPM Lite/Pro:

Full revision with new user interface, integrated in dB-Lab
Extended long-term measurement mode

DIS: Allow ,,Skip“ for option “THD exceeds” and applied signal at OUT1
o LAA:

A-weighting for microphone signals (SPL(A) and weighted spectra)

Power Spectral Density

Export for Measured, Modelled and Residual signal, if linear modelling is active
Improved cycling

RMA integration for vibration data measured with Polytec LDV (via Poly2SCN)
Improved piston mode modelling

Corrected direction indication for rectangular speakers

New compensation method using a generic room correction curve

Evaluation Point added, providing automatic 1/r scaling according to IEC 60268-21

New 2D results windows: Instantaneous Spectrum and Energy Time Slice
New single value results: Max and Mean Energy Density

Improved automatic delay detection
Smoothing of export data

Robotics:

Better handling of multiple ET250-3D turntables
Improved device selection in the Hardware Setup
Manual movement of Near Field Scanner hardware fixed

QC 6.6 New Features

MTD Task Release:

o Fast and easy multi-tone measurement for acoustic and electric distortion “fingerprints

SAN:

o New result curves for debugging: input and stimulus waveform
Stepped Sine Stimulus Feature Library for SPL Task released (for evaluation purpose only)
Improved integration of manual laser calibration in QC

3DL:

o New Limit Mode: Harmonics / Suppress reflections / Sub-Harmonic Area

”


http://www.klippel.de/nc/en/products/rd-system/modules/mton-multi-tone-measurement.html?sword_list%5B0%5D=mton
http://www.klippel.de/nc/en/products/rd-system/modules/nfs-near-field-scanner.html?cHash=c3001861e90da632df316df16e4e8e16&sword_list%5B0%5D=nfs&utm_campaign=df74631167-Merlijn_van_Veen_Newsletter_February_2018&utm_medium=email&utm_source=Merlijn%20van%20Veen%20Newsletter&utm_term=0_76afddd1fc-df74631167-211155385
http://www.klippel.de/fileadmin/klippel/Bilder/allgemein/IEC%2060268-21%20using%20KLIPPEL.pdf
http://www.klippel.de/fileadmin/klippel/Bilder/allgemein/IEC%2060268-21%20using%20KLIPPEL.pdf
http://www.klippel.de/nc/en/products/rd-system/modules/spm-suspension-part-measurement.html?sword_list%5B0%5D=spm
http://www.klippel.de/nc/en/products/rd-system/modules/dis-3d-distortion-measurement.html?sword_list%5B0%5D=dis&cHash=5ef764865788a7a77fdd512aa3631810
http://www.klippel.de/nc/en/products/rd-system/modules/laa-live-audio-analyzer.html?sword_list%5B0%5D=laa
http://www.klippel.de/nc/en/products/rd-system/modules/rma-rocking-mode-analysis.html?sword_list%5B0%5D=rma&cHash=94f0260300fa1d7addfefa14cda12f73
http://www.klippel.de/nc/en/products/rd-system/modules/isc-in-situ-compensation.html?sword_list%5B0%5D=isc
http://www.klippel.de/nc/en/products/rd-system/modules/tfa-time-frequency-analysis.html?sword_list%5B0%5D=tfa
http://www.klippel.de/nc/en/products/rd-system/modules/nfs-near-field-scanner.html?cHash=c3001861e90da632df316df16e4e8e16&sword_list%5B0%5D=nfs&utm_campaign=df74631167-Merlijn_van_Veen_Newsletter_February_2018&utm_medium=email&utm_source=Merlijn%20van%20Veen%20Newsletter&utm_term=0_76afddd1fc-df74631167-211155385
http://www.klippel.de/nc/en/products/qc-system/modules/mtd-multi-tone-distortion.html?sword_list%5B0%5D=mtd
http://www.klippel.de/nc/en/products/qc-system/modules/san-spectrum-analysis.html?sword_list%5B0%5D=san
http://www.klippel.de/nc/en/products/qc-system/modules/3dl-spectrogram-3d-limits.html?sword_list%5B0%5D=3dl
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Main Features explained (July 2020 Update)

The update provides new relevant tools for
output-based testing of contemporary
DSP-enhanced speakers, headphones and
other audio systems according to IEC
60268-21.

As demonstrated by Dr. Wolfgang Klippel in
his free KLIPPEL LIVE webinar series
“Acoustical Measurement of Sound System
Equipment according to IEC 60268-21",
multi-tone-based testing plays a key role
for the critical evaluation of SPLmax, cOM-
pression and other important parameters
of today’s audio products.

Multi-tone Response

KLIPPEL
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\ \\ § 4
§|||[l||||:‘lpmihq!ﬂlm
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In order to provide dedicated tools for
standard-compliant audio testing, KLIPPEL
releases two new software modules: Multi-
tone Measurement (MTON) for lab applica-
tions and QC Multi-tone Distortion (MTD)
for efficient end-of-line testing.

The Multi-Tone Measurement (MTON) is a
versatile tool for the R&D engineer that
helps you finding the operation limits of
your audio product related to mechanical
and thermal compression as well as multi-
tone distortion headroom. Iterative,
stepped measurements protected by clear
thresholds automatically pinpoint the
SPLmax according to IEC 60268-21 as well as
continuous max SPL (ANSI/CEA-2010-B &
2034). The well-defined multi-tone

2| Multi-tone Distortion (IEC) |

stimulus can be exported (WAV) and it pro-
vides standard and custom spectral
weighting functions to match the charac-
teristics of the target program material for
meaningful specs that meet the require-
ments of your product’s target application.

In addition, the new Multi-Tone Distortion
Task (MTD) is an add-on for our QC soft-
ware framework that can be inserted as a
test step (task) in any existing QC test. It is
based on multi-tone test signals and can be
applied to acoustic (sound pressure) and
electric (input current) signals using a mi-
crophone or a Klippel Analyzer hardware
(PA, KA3).

This all comes along with a whole batch of
new test templates using the new MTON
and other long-established measurement
modules such as Transfer Function Meas-
urement (TRF), 3D Distortion Measure-
ment (DIS) or Near Field Scanning System
(NFS) that specifically focus on taking ad-
vantage of the new IEC standard and help-
ing you perform compliant measurements
without hassle.

+ New x

.
MTON - 68- - el
MTON - IEC 60268-21 lor lev
MTON - |EC 60268-21 SPL in stated frequency band @& SP1

B — MTON - IEC 60268-21 MTD @ OUTT

MTON - IEC 0268-21 MTD @ SP1

The update is rounded up with a full revi-
sion of the Suspension Part Measurement
(SPM) and many smaller feature updates
and minor bugfixes for tools like Rocking
Mode Analysis (RMA) or Live Audio Ana-
lyzer (LAA).

The informative webinar series is still avail-
able on demand and highly recommended



http://www.klippel.de/products/rd-system/modules/mton-multi-tone-measurement.html
http://www.klippel.de/products/rd-system/modules/mton-multi-tone-measurement.html
http://www.klippel.de/products/qc-system/modules/mtd-multi-tone-distortion-task.html
http://www.klippel.de/products/rd-system/modules/spm-suspension-part-measurement.html
http://www.klippel.de/products/rd-system/modules/spm-suspension-part-measurement.html
http://www.klippel.de/products/rd-system/modules/rma-rocking-mode-analysis.html
http://www.klippel.de/products/rd-system/modules/rma-rocking-mode-analysis.html
http://www.klippel.de/nc/en/products/rd-system/modules/laa-live-audio-analyzer.html?sword_list%5B0%5D=laa
http://www.klippel.de/nc/en/products/rd-system/modules/laa-live-audio-analyzer.html?sword_list%5B0%5D=laa
http://www.klippel.de/know-how/education/webinars.html
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for any professional working with DSP, au-
dio systems or loudspeakers. In this context
KLIPPEL has also released a detailed prod-
uct overview document for any IEC Stand-
ard 60268-21 related measurements.



http://www.klippel.de/know-how/literature/standards.html
http://www.klippel.de/know-how/literature/standards.html
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Minor Update dB-Lab 210.720 / QC 6.5 — March 2020

Mainly bug fixing and maintenance

Updates in R&D dB-Lab 210.720

e RMA - Rocking Mode Analysis: Improved robustness of identification, new imbalance diagram, vi-
bration data input from SCN data container, simplified grades for result quality assessment
o  Utilities:
o IMO - Input Monitoring: Improved support for long-term analysis and microphone sen-
sors.
o 10-Input/Output Module: New module for multiplexer and Bluetooth Hardware Integra-
tion for R&D modules

QC 6.5 New Features

e Hi-2 Release: Weighted harmonic distortion for automotive industry

Minor Update dB-Lab 210.610 / QC 6.4 — November 2019

Updates in R&D dB-Lab 210.610

e LAA - Live Audio Analyzer:
o add m3u playlist support
o peak/bottom values for long-term displacement
o support cursor if data is saved
o allows deactivation of Re(t) tracking
e dB-Lab / Clipboard Viewer: Apply math operations on curves immediately
e TRF: microphone calibration now stores sound pressure level of the pistonphone
e IMO —Input Monitoring: Monitoring of the Laser input at the BNC-Output of the KA3-Laser card
e PLAYer: support external wave-file playback

QC 6.4 New Features

e EXD: Bluetooth: new interface added for MegaSig U980 analog Bluetooth interface
e  MSC: new parameter "Processing Speed" - convergence speed in on-line mode can be adjusted
e  QC Start: problems with startup enumeration of large master test folders solved


http://www.klippel.de/products/rd-system/modules/rma-rocking-mode-analysis.html
http://www.klippel.de/products/rd-system/modules/utilities.html
http://www.klippel.de/products/rd-system/accessories/blutooth-interface.html
http://www.klippel.de/products/rd-system/accessories/blutooth-interface.html
http://www.klippel.de/products/qc-system/modules/hi-2-hi-2-weighted-harmonic-distortion.html
https://www.klippel.de/products/rd-system/modules/laa-live-audio-analyzer.html
https://www.klippel.de/products/rd-system/software/db-lab-software.html
https://www.klippel.de/products/rd-system/modules/trf-transfer-function-measurement.html
http://www.klippel.de/nc/en/products/qc-system/modules/exd-external-devices.html
http://www.klippel.de/products/qc-system/modules/msc-motor-suspension-check.html
http://www.klippel.de/nc/en/products/qc-system/features/as-simple-as-possible.html
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Minor Update dB-Lab 210.584 / QC 6.3 — July 2019

General Klippel Software

e Announcement: Support for dB-Lab 202 will officially end in 2019

Updates in R&D dB-Lab 210.584

e LAA - Live Audio Analyzer:
o support for voice coil temperature determination
o intermittent excitation for internal stimuli
o "Compression", "Distortion Level" and "Distortion Ratio" charts
o allow initial identification for "External" signals
e db extract: RnD single values text export added

QC 6.3 New Features

e QCEAR (Pre-Release): new measures for perceptual metrics, extension for SPL task
e db extract: QC curves and single values text export added


https://www.klippel.de/products/rd-system/modules/laa-live-audio-analyzer.html
http://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/QC_System/PDF/S40_db_extract.pdf
http://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/QC_System/PDF/S40_db_extract.pdf
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Major Update dB-Lab 210.560 / QC 6.2 - April 2019

New Modules in R&D dB-Lab 210.560

TFA — Time Frequency Analysis: Analyze audio signals in time and frequency, 3D defect analysis
(Rub&Buzz), finding resonators (room modes, rocking modes). Wavelet, auditive filter bank, short
term FFT analysis. Spectrogram, waterfall, group delay plots

LAA — Live Audio Analyzer: Evaluate passive and active systems using music or standard signals, distor-
tion analysis, full & long-term monitoring (p, V, I, X) in time and frequency domain.

L-SIM - Linear lumped parameter simulation (Pre-Release): Responses, transfer functions, imped-
ances, efficiency and voltage sensitivity, Common enclosure types and complex loads, geometrical in-
put

NFS — Near Field Scanner - Baffle Measurement Extension: Half space directivity for speakers mounted
in baffles using NFS. Provides Sound power and SPL at any point in 3D space.

ISC — In-situ Room Compensation: Cancel out the influence of your measurement environment (nor-
mal room, test boxes or anechoic) to achieve accurate low frequency or undisturbed distortion meas-
urements.

MTON — Multi-tone Measurement (Pre-Release): Continuous Maximum SPL related to CEA2010B and
IEC 60268-21, thermal compression, multi-tone distortion

STAT - Statistics Module: Powerful statistical analysis of your test data.

SAN - Spectral Analysis Task (replaces deprecated Coherence Task): noise or WAV stimulus and
noise/vibration testing. Optimized for EoL testing.

10 — Modul: Digital In/Output control for turntables, robotics, user interaction

Updates in R&D dB-Lab 210.560

dB-Lab: Improved “New Operation” Dialog, Measurement-Protocol for KA3 configuration

LSI3 — Large Signal Identification: configurable resistance measurement range, considers sense path
routing, Kms(x) Asymmetry window, supports High Power Speaker Card (see hardware below)

SIM2 / SIM-AUR: Rename lumped acoustic parameters for passive radiators

NFS — Near Field Scanner: Asynchronous / open loop measurements

TBM — Tone Burst Measurement: Bluetooth / wireless measurement mode added

RMA - Rocking Mode Analysis (Pre-Release): Simplified, interactive result presentation

HMA — Higher Mode Analysis (Pre-Release): Analyze cone breakup in great detail — find dominant
modes of response irregularities. New data container format und improved user interface.

MMT — Multipoint Measurement Tool: New user interface, smooth interconnection to other modules
ECM - Extended Creep Modeling: New user interface, smooth interconnection to other modules

QC 6.2 New Features

3DL - 3D Limits (Pre-Release): Detailed and intuitive defect (Rub & Buzz) analysis based on auditory
time/frequency (spectrogram) analysis for EoL testing

EXD (Bluetooth) — new features for sound device (connection check, volume control) and automated
Bluetooth device pairing (auto, name or address), profile control (A2DP, HFP) and unpairing using Win-
dows 10 Bluetooth stack; available as new EXD step types or convenient stand-alone preset sequences
(new!)

PP — Post Processing Task: Replacing deprecated Difference task

SAN - Spectral Analysis Task (replaces deprecated Coherence Task): noise & vibration testing as well
as spectrum and frequency response for pink/white noise or user-defined (wave file) stimulus

DCX — Add-On: Check and control of excursion DC component and AC envelope

New KLIPPEL Hardware

QC Card for KA3: All-in-one for transducer and passive system testing (Amp, V/I, Mics)
High Power Speaker Card — Modification of Speaker Card — Testing up to 80 Apeak / 25 Arms + 400 Vpeak /
100 Vrms


https://www.klippel.de/products/rd-system/modules/tfa-time-frequency-analysis.html
https://www.klippel.de/products/rd-system/modules/laa-live-audio-analyzer.html
https://www.klippel.de/products/rd-system/modules/lsim-linear-simulation.html
https://www.klippel.de/products/rd-system/modules/nfs-near-field-scanner.html
https://www.klippel.de/products/rd-system/modules/isc-in-situ-compensation.html
https://www.klippel.de/products/rd-system/modules/mton-multi-tone-measurement.html
https://www.klippel.de/products/qc-system/additional-modules/stat-statistics.html
https://www.klippel.de/products/qc-system/additional-modules/san-spectrum-analysis.html
https://www.klippel.de/products/rd-system/software/db-lab-software.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
https://www.klippel.de/products/rd-system/modules/sim-simulation.html
https://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
https://www.klippel.de/products/rd-system/modules/nfs-near-field-scanner.html
https://www.klippel.de/products/rd-system/modules/tbm-tone-burst-measurement.html
https://www.klippel.de/products/rd-system/modules/rma-rocking-mode-analysis.html
https://www.klippel.de/products/rd-system/modules/hma-higher-modal-analysis.html
https://www.klippel.de/products/rd-system/modules/mmt-multipoint-measurement-tool.html
https://www.klippel.de/products/qc-system/additional-modules/3dl-spectrogram-3d-limits.html
https://www.klippel.de/products/qc-system/additional-modules/exd-external-devices.html
http://www.klippel.de/products/qc-system/features/post-processing-statistics.html#c5214
https://www.klippel.de/products/qc-system/additional-modules/san-spectrum-analysis.html
https://www.klippel.de/products/qc-system/additional-modules/dcx-dynamic-excursion-check-and-control.html
https://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/R-D_System/PDF/H11_QC_Card.pdf
https://www.klippel.de/fileadmin/klippel/Bilder/Our_Products/R-D_System/PDF/H8_Speaker_Card.pdf
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Main Features Explained (April 2019 Update)

QC Card for KLIPPEL Analyzer 3

The QC Card is a novel extension card for the KLIP-
PEL Analyzer 3 hardware framework. This cost-effi-
cient all-in-one card solution was tailored to meet
essential needs of transducer and audio system
testing at the end of the production line and quality
control.

Due to the integrated 45 W amplifier, most speaker
types can be tested without the need for costly ad-
ditional amplifier and cables, providing extremely
compact test setups. However, for high power ap-
plications, an external amplifier can be optionally
looped-in, using the balanced line output and
speakON® input.

Ambient [ Test Enclosure
Mic

D Test Mic

=]

Qc Card

] ©
"- KLIPPEL
Analyzer 3

Figure 5: Eol test example setup for a passive loud-
speaker using the KA3 with QC Card
The single speaker output channel provides pre-
mium KLIPPEL features like four-wire, high-power
voltage and current sensing with switchable sensi-
tivity, an electronic relay and fuse protection.

Two BNC microphone inputs with software switch-
able IEPE constant-current supply and adjustable in-
put gain are dedicated to testing frequency re-
sponse, distortion, rub & buzz, air leakage noise and
many other parameters while ensuring full ambient
noise immunity.

Improved Testing of Bluetooth® Enabled
Devices

The software update provides extended capabilities
for testing Bluetooth enabled audio devices such as
portable and smart speakers or true wireless ear-
and headphones in both QC and R&D software
framework.

A new dedicated measurement mode was added to
the Transfer Function Measurement (TRF) module
for synchronized measurement of frequency re-
sponse, distortion and many other parameters in
presence of long and varying delays as occurring in
wireless audio devices. Additionally, the stimulus
signal can be exported to audio files for open loop
testing of devices with no signal input (smart speak-
ers, smart phones).

Also, the Near Field Scanner system (NFS) benefits
from the update for quasi-anechoic directivity scan-
ning of wireless speakers in normal rooms. Ex-
tended with a stationary reference microphone,
phase accuracy is ensured to provide accurate di-
rectivity data.

Figure 6: KLIPPEL NFS quasi-anechoic directivity scan of a
smart speaker (e.g. balloon plot)

For efficient end-of-line testing of Bluetooth ena-
bled devices, the latest software update improves
3" party sound device handling of the QC Frame-
work and adds automated device pairing and profile
control to the EXD - External Devices task (Beta). De-
vices can be paired based on their friendly name or
address that may be imported from a text file, QR
code or NFC tag. Also, simple pairing is provided.
The EXD now comes with a user-friendly preset
mode as an alternative to the more complex se-
quence mode. The Bluetooth preset sequence
mode is unlocked with a cost-efficient stand-alone
license (EXD — Bluetooth).

In combination with the advanced, yet simple fea-
tures of the External Synchronization (SYN) option,
testing digital and wireless audio devices in both
closed and open loop setups is made easy and ro-
bust.



WHAT'S NEW IN KLIPPEL ANALYZER SYSTEM - DB-LAB 210 & QC 6

New application notes dedicated to testing Blue-
tooth enabled devices are available on www.klip-

pel.de.


http://www.klippel.de/
http://www.klippel.de/
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Minor Update dB-Lab 210.478 / QC6.1h — December 2018

Updates in R&D dB-Lab 210.478

e TRF: New measurement mode for Bluetooth testing coping with delay and sample rate drift / clock
jitter

e TRF: New option for impulse response windowing

e LPM: Updated templates, with optimized stimulus settings according to DUT’s resonance frequency


https://www.klippel.de/products/rd-system/modules/trf-transfer-function-measurement.html
https://www.klippel.de/products/rd-system/modules/trf-transfer-function-measurement.html
https://www.klippel.de/products/rd-system/modules/lpm-linear-parameter-measurement.html
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Major Update dB-Lab 210.458 / QC6.1f — Summer 2018

Updates in R&D dB-Lab 210.458

e dB-Lab —frame software
o  Supports KLIPPEL Analyzer 3
o Support for KLIPPEL Dongle
o Database stability update (for more information see TN10)

e LSI2 — changed definition of Re(Tv= 0 K). The temperature is displayed referenced to the imported
(cold) Re using an additional curve. The temperature limit remains based on the determined Re from
the "Linear Mode"

e MSPM:

o new distortion measures:
=  Fin: Represents the error in between measured and identified linear model at excita-
tion lines (replaces Ex).
=  Model Performance: This value in dB is intended to give an easy to understand dB
value on how well the nonlinear model performs. Higher values are more preferable,
whereas fitting is good if bigger than 6 dB to 9 dB. Replaces Emodel.
o Excitation frequencies for MSPM Pro are now based on small signal parameters
e SIM2 —Simulation
o add fade-in for the simulated excitation signal to improve reaching steady state for certain
enclosure configurations
o auto-symmetrize peak/bottom-window around 0 value of the y-axis

New Modules in R&D dB-Lab 210.458

e ISC—In-Situ Room Compensation:

Correction filter for compensating room influence in standard measurements
e LSI3 Woofer — Large Signal Identification Woofer (for KA3)

o Advanced nonlinear model

Dedicated to electro-dynamical transducer (fs < 500 Hz)
Driver in free air, vented, sealed enclosure
Start with given small signal voltage
Import custom voice coil material coefficient

O O O O

Improved excitation noise generation
= Less heating by band-pass boost around resonance
=  Adjusted frequency range for excitation band-pass
o Switch speaker polarity when viewing data
e  LSI3 Micro-Speaker (for KA3)
o Advanced nonlinear model
o Dedicated to headphones drivers and micro-speakers (fs < 2 kHz)
o Optimized signal crest factor using multi-tone excitation
e HMA - Higher Order Modal Analysis (Pre-Release):
Automatic extraction of modal parameters from SCN measurements and FEA simulations
e SIM-AUR - Simulation-Auralization:
Nonlinear and thermal simulation and auralization of speaker performance with music
e  STAT - Statistics (Pre-Release)
o Statistical overview of measurement data (curves + single values)



https://www.klippel.de/products/rd-system/software/db-lab-software.html
https://www.klippel.de/products/rd-system/modules/mspm-micro-suspension-part-measurement.html
https://www.klippel.de/products/rd-system/modules/sim-simulation.html
https://www.klippel.de/products/rd-system/modules/isc-in-situ-compensation.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
https://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
https://www.klippel.de/products/rd-system/modules/hma-higher-modal-analysis.html
https://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
https://www.klippel.de/products/qc-system/features/post-processing-statistics.html
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Visualization of variances and fast comparison between batches
Intuitive calculation of limits (parameter-based or interactive)
o Quick grouping of test objects in pools (e.g. “good”, “bad”, “borderline”) manually or auto-
matic via thresholds (limits)
All QC tasks and modules are now available in dB-Lab software for R&D also (KA3 required)
The following QC Tasks are available (operation templates are available):
o ALD Air Leak Detection / ALS Air Leak Stethoscope
BAC Balanced Armature Check
MSC Motor + Suspension Check
LST Linear Suspension Test
IMP Impedance
SPL Sound Pressure
EQA Equalization & Alignment
o EXD External Devices

O O O O O O

—>Close the gap between R&D specifications and end-of-line test results

QC 6.1 New Features

Hardware Support

Supports KLIPPEL Analyzer 3 (see Support of New KLIPPEL Analyzer 3 (KA3) below)

Multichannel measurement: up to 8 input channels (4 input channels + voltage and current for 2 speaker
channels)

Supports multichannel 3rd party soundcards with up to 4 input channels

Last version supporting Production Analyzer with Firewire Interface (hardware upgrade available)

Workflow

Batch processing of multiple QC operations; may also be combined with R&D operations

Complex testing of systems like smart speakers or digital headsets (various sample rates, audio devices,
long test sequences)

Summary verdict collector and overall verdict for batch processing

Activate/deactivate tasks in the test sequence with just a click

New access to calibration routines from dB-Lab menu Tools

New feature option: conditional skip/repeat option for a task (Sequence Control)

Improved feature option Serial Number Validation: validation of serial number length

Infrastructure

Wave file export of Rub&Buzz time signal for monitoring and diagnostics

Sparse wave export for passed test objects

Wave file import is independent of the used measurement device

Easy migration of customized scripts / software to main QC software version

Easy case studies by reprocessing wave files of multiple test objects, e.g. reprocess data with a different
Rub&Buzz filter setting - how does the yield change?

Signal sharing: high speed testing by sharing measurement data with other tasks. Multiple and multi-
channel analysis available based on single measurements.

Update of hotkey management, smooth interaction with 3rd party software

Manual Sweep: dialog is not exclusive (modal) anymore. Zoom and other customization supported.

Results and Signal Processing

Standardized/preferred/user defined result frequencies (ISO)
On-line monitoring of Rub&Buzz audio signal using standard PC soundcard (for SPL task and manual
sweep)


https://www.klippel.de/products/qc-system/additional-modules/ald-air-leak-detection.html
https://www.klippel.de/products/qc-system/additional-modules/bac-balanced-armature-check.html
https://www.klippel.de/products/qc-system/additional-modules/msc-motor-suspension-check.html
https://www.klippel.de/products/qc-system/additional-modules/lst-linear-suspension-test.html
https://www.klippel.de/products/qc-system/additional-modules/eqa-equalization-alignment.html
https://www.klippel.de/products/qc-system/additional-modules/exd-external-devices.html
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e Higher Order Harmonic Distortion (HOHD)

e HI-2 distortion

e Distortion measures relative to frequency response or average level (in dB or %)

e Normalized frequency response relative to Golden DUT, reference DUT pool average or average level
e  Manual Sweep: Rub&Buzz waveform added, live audio monitoring

e New feature option: Step Sine stimulus for comparison purpose

New & Updated Modules

e Impedance (IMP): new TSX add-on — full TS parameter set based on laser displacement measurement
(Hx(f), Bl, Mms, Rms, Cms, Vas); KA3 hardware required
e Sound Pressure + Impedance (SPL-IMP): measure U, I, Mic 1 & 2 simultaneously with KA3 hardware -
measurement of impedance, sound pressure and ambient noise at the same time for up to two DUTs
(e.g. headphone)
e Sound Pressure (SPL): laser measurement for checking dynamic shift of coil position (DCX)
e Equalization & Alignment (EQA):
o measurement and control of displacement (AC and DC)
o Single value results (e.g. average level) can be used as alignhment target for sweep signal
e Linear Suspension Test (LST): now supports MSPM Bench for small diaphragm measurement

Accessories

e New USB temperature and humidity sensor

Support of New KLIPPEL Analyzer 3 (KA3)

e Adaptable, modular hardware concept

e  Wider frequency range (fs < 192 kHz)

e Excellent sensitivity, SNR and distortion

e  Robust, compact hardware at high performance

e Flexible speaker channels with software switchable current sensitivity
o standard (e.g. woofer)
o high-sensitivity (e.g. micro-speaker)

e Comes with a second laser-input in standard configuration

e Internal power amplifier (50 W)

e New measurement modules for evolving needs
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Main Features Explained (Summer
2018 Release)

KLIPPEL has released a new software update for the
KLIPPEL Analyzer System unifying both R&D and QC
applications that have been formerly available as
separate hard- and software system packages.

KLIPPEL dB-Lab has been the base platform for all
software modules so far, but the unified release and
common hardware platform provides completely
new application opportunities and improved work
flow in product development and manufacturing.

Additionally, new software modules and major fea-
tures in existing modules have been added as listed
above. The most important ones are introduced in
the following article.

Unified Hard- and Software Framework
for R&D and QC

In modern audio system manufacturing, research
and development (R&D) should be closely con-
nected to quality control (QC) in pre-production and
end-of-line testing for optimal product perfor-
mance, maximal yield and lasting customer satisfac-
tion.

The new unified release of the dB-Lab framework
software benefits from the latest modular KLIPPEL
Analyzer 3 hardware, which can be tailored to the
particular requirement of the application while sup-
porting the full range of KLIPPEL software modules.
Extension cards like Laser (+ microphone), XLR,
Speaker and Amplifier Card provide a high level of
scalability and flexibility.

)=

R&D Lab EOL Test Station
Figure 7: The KLIPPEL Analyzer System — the comprehen-
sive testing tool from lab to production
KLIPPEL R&D modules like LS/ or TRF and Tasks of
the QC module like Air Leak Detection can now be
used with the same analyzer hardware platform and
even used in the same batch run sequence, extend-
ing the capabilities of the test system. Since the re-
quirements in end-of line testing are still different
from lab applications, the software comes in two
dedicated distributions that are fully compatible but
include different tools like QC Start for operator-ori-
ented EOL test management. Test results, tem-
plates, settings and limits can easily be exchanged

for optimal communication and comparability be-
tween design and manufacturing. Therefore, the
same tests can be run on prototypes in the lab as
well as in pre- and mass production.

Since compatibility with earlier software releases
and existing analyzers is ensured, long-time users of
the KLIPPEL systems will feel completely familiar
with the look and feel of the software while bene-
fiting from the new capabilities. Please note that a
software update requires a new USB license dongle.

Please contact info@klippel.de or visit www.klip-
pel.de for more information.

New Features for Complex QC Tests

Modern audio devices like smart speakers, sound
bars or wireless headsets are getting more and
more complex through high integration, multi-chan-
nel in- and output, wireless signal transmission and
extensive signal processing (e.g. virtualization,
beam steering, active noise cancelation). Conse-
quently, the test system needs to provide a high
flexibility in order to reflect those capabilities in
quality control.

In combination with the KLIPPEL analyzer hardware,
the QCframework module handles all kinds of audio
devices (AS/O or Windows Direct Sound), either as
device under test (e.g. USB headset) or test inter-
face (e.g. sound card). Multiple QC operations can
be run in a test batch covering different input and
output devices, transmission channels, sample
rates, codecs and so on.

Using the capabilities of the KA3 hardware, up to
eight channels (4 x microphone + 2 x impedance
channels) can be measured simultaneously. This
speeds up testing of passive stereo systems (e.g.
headphones) or multi-microphone setups (e.g.
speaker cabinet air leak detection) significantly.
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KLIPPEL Analyzer 3

Figure 8: Hardware setup sketch of a complex QC test for
Bluetooth headphones with ANC

To simplify the test setup of complex sequences,
single test steps in the QC test sequence may be


http://www.klippel.de/products/rd-system/software/db-lab-software.html
http://www.klippel.de/products/rd-system/hardware/ka3-klippel-analyzer-3.html
http://www.klippel.de/products/rd-system/hardware/ka3-klippel-analyzer-3.html
mailto:info@klippel.de
http://www.klippel.de/
http://www.klippel.de/
http://www.klippel.de/products/qc-system/qc-standard-system.html
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activated/deactivated as needed. The new, free se-
qguence control add-on feature allows repeating or
skipping individual test steps dynamically, based on
test verdicts or user interaction.

To get a practical insight into those capabilities, the
new Application Note 73 dedicated to quality con-
trol of passive, digital and wireless headphones and
headsets provides some good examples. Figure 8
shows an exemplary hardware setup sketch for a
Bluetooth headphone test based on KA3 hardware,
a Bluetooth interface and additional, speakers for
ANC (active noise cancellation) performance check.
All application notes can be downloaded from
http://www.klippel.de/know-how.

New Chirp Results and Normalization
Modes

The continuous sine sweep (chirp) is a very versatile
and efficient test signal for acoustical tests provid-
ing optimal frequency resolution even for ultra-fast
tests in EOL testing. The sweep-based QC Sound
Pressure Task has been extended with additional re-
sults and processing options.

The Rub&Buzz analysis relies on a highly customiza-
ble band-pass tracking filter that provides optimal
sensitivity for detecting random impulsive defects
like loose particles in time domain. A new mode has
been added that only focuses on high-order har-
monic distortion (HOHD). The orders of analyzed
harmonics can be customized with high flexibility to
focus on very specific defect symptoms. Additional
calculation modes have been added to display
Rub&Buzz distortion relative to the fundamental re-
sponse or average level.
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Figure 9: Sound pressure response spectrum of an audio
system excited with a single tone.

Furthermore, HI-2 (“blat”) distortion has been
added as an optional feature providing a special
weighted harmonic distortion measurement. It
mainly focuses on medium-order (<11) harmonic
distortion that is primarily caused by hard limiting
or significant asymmetries in the motor and suspen-
sion assembly. KLIPPEL Application Note 7 provides
more information about this topic.

Extended by three new normalization modes, the
fundamental frequency response may now be dis-
played relative to the average level (sensitivity), a
“golden unit” or even the reference pool average
curve in a separate result chart. This improves mon-
itoring drifts and variations and it supplements
floating limit modes and on-line limit calibration
perfectly.

Large Signal Identification 3

One of the most popular software modules of the
KLIPPEL Analyzer System, the Large Signal Identifi-
cation (LSl), was recreated for the new KA3 hard-
ware. In the new version, the nonlinear speaker
model, identification algorithms and accuracy have
been improved. A wider nonlinear range (larger dis-
placement) can be identified without thermal limit-
ing due to improved stimulus shaping. It is now eas-
ier and more transparent to control the small signal
measurement level.

Due to the increased importance of micro-speakers,
LSI3 Micro-speaker replaces the LSI2 Tweeter as a
dedicated measurement tool for large signal param-
eters. This new variant uses a multi-tone stimulus
instead of noise to drive the speaker to its mechan-
ical limits. The LSI3 Micro-Speaker also identifies lin-
ear and nonlinear tweeter parameters (maximum
resonance frequency is 1.5 kHz). Furthermore, the
identification time for a micro-speaker has been
halved.

Laser-Based Test Options for QC

Typical end-of-line tests of loudspeaker transducers
rely on electrical and acoustical measurements in
order to check small and large signal parameters as
well as acoustical output. In R&D tests, the addi-
tional measurement of voice coil and diaphragm
displacement is very common for measuring
Thiele/Small parameters, evaluating stability or an-
alyzing cone vibration. Laser sensors for loud-
speaker applications are sensitive equipment and
are less easy to handle compared to a microphone.
However, in some cases it is also desirable to exploit
the information provided by displacement meas-
urement in quality control.


http://www.klippel.de/know-how/literature/application-notes.html
http://www.klippel.de/know-how
http://www.klippel.de/know-how/literature/application-notes.html
http://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
http://www.klippel.de/products/rd-system/modules/lsi3-large-signal-identification.html
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Figure 10: Laser-based displacement transfer function Hy(f)
and new test results provided by the TSX add-on for the
QC Impedance Task

Using the capabilities of the KA3 hardware, the TSX
add-on enhances the QC Impedance Task with laser
input providing additional Thiele-Small parameters
such as Bl, Mms or Cms that quantify problems of
mass, suspension or magnetization directly. The
state-of-the-art speaker modeling technology easily
handles suspension creep, complex inductance be-
havior and vented box (4" order) systems in order
to yield accurate result parameters at very high
speed.
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Figure 11: Chirp displacement response waveform, enve-
lope and dynamic DC component (incl. limits) of a micro-
speaker measured with DCX add-on for QC SPL Task

For the chirp-based Sound Pressure Task, the DCX
option unlocks measurement and control of dis-
placement in addition to the acoustical response.
Based on displacement waveform, the envelope
and dynamic shift of voice coil center position (DC
displacement), which is related to asymmetries in
the suspension or the motor, is measured directly.
An example response plot is shown in Figure 11. This
ensures maximal working range and stability for
critical pure tone excitation in every tested device,
especially for micro-speakers.

In-Situ Room Compensation (ISC)

Most acoustical standard measurements shall be
performed on a single reference point (e.g. 1 m dis-
tance, on-axis) without assessing the full directivity
of the loudspeaker. Still, according to standard

conditions, an anechoic environment is required to
exclude impact of the room on the test results. An-
echoic chambers are often not available for every-
day testing tasks or they highly increase testing ef-
fort.

The In-Situ Room Compensation (ISC) module copes
with the imperfections of the acoustical environ-
ment (room, positioning, test box). Based on ane-
choic reference data, it automatically generates a
complex compensation function Hc(f) that is used in
a pre-filter to transform the microphone signal
Prest(rt) measured at a convenient position (e.g. near
field) into a simulated free-field signal pfree(r) at the
desired observation point r; (e.g. in the far field).

Reference Measurement In-Situ Test
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- ]l\.‘ - Hrer(f) | Compensation ch(f)
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Figure 12: Overview and signal flow of ISC module

The inverse filtering is applied prior to the signal
analysis; thus, it ensures accurate measurement of
nonlinear distortion and transient behavior (burst
testing). The ISC module uses reference data Hrer
provided by the Near Field Scanner (NFS) or by con-
ventional measurements performed under stand-
ardized lab conditions (free field).

Nonlinear & Thermal Simulation
(SIM-AUR)

KLIPPEL provides various tools for measurement
(e.g. LSI) and simulation of large signal and thermal
parameters (S/M2) of electrodynamic loudspeakers.
For transducer engineering, the provided parame-
ters and simulated responses for single and
two-tone signals are highly valuable for optimizing
design. Even the heat flow and mean temperature
of the voice coil, pole plates and magnet/frame
structure are simulated accurately for steady-state
conditions in thermal equilibrium.

However, it is desirable to simulate the heating and
cooling process under more realistic, dynamic con-
ditions for real music signals. The novel SIM-AUR
module reveals the thermal dynamics for any input
signal at full temporal resolution.


http://www.klippel.de/products/rd-system/modules/sim-simulation.html
http://www.klippel.de/products/rd-system/modules/sim-aur-simulation-auralization.html
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Figure 13: Simulated voice coil and magnet temperature
for a 5-hour music signal. Both fast and full resolution sim-
ulation data is compared.

The long-term performance is simulated for your se-
lected music signal in order to assess the large signal
performance under virtual target conditions.

This gives you the opportunity to simulate and opti-
mize the nonlinear as well as the thermal behavior
of your speaker design in the target environment
(e.g. music concerts, speech), before even building
the first prototype. The simulation assists you in
identifying critical sections of the test signal, with-
out the need to run time-consuming durability tests.
Additionally, the simulated sound pressure output
is auralized for assessing nonlinear distortion and
for creating listening tests to find the optimal per-
formance/cost ratio.

The mass of the iron parts, magnet and frame gen-
erate thermal time constants that exceed minutes
or even 1 hour in large loudspeakers. However, the
SIM-AUR calculates all states at full temporal reso-
lution, faster than in real-time. For even faster sim-
ulation of long music signals, a time-lapse technique
provides accurate thermal results within very short
time. An example is given in Figure 13 comparing
full resolution and time lapse simulation results.

New Statistics Module (STAT)

The Statistics (STAT) module is a powerful tool for
statistical analysis of your KLIPPEL test data (single
value or curve data). It may be applied for compar-
ing prototype data in R&D or for large scale statistics
of EOL test data.

The data sets (tested devices) are easily organized
in pools (e.g. “good”, “bad”, “borderline”, ...), as-
signed manually or based on user defined thresh-
olds (limits).

Freq.cecs T

Figure 14: Rub&Buzz statistics for two data pools; left:
curve statistics (mean, standard deviation, min/max,
limit); right: histogram, boxplot, fitted normal distribution
and limit (dashed) for selected frequency point (cross sec-
tion)

As shown in the example in Figure 14, the statistical
data is presented in charts (curve plots as well as
histograms for single values and cross section view
of curves) and overview tables. Variances of meas-
urement data and relationships between pools can
be visualized with advanced normalization features.

Limits can either be defined by entering the numer-
ical limit definition or by using the intuitive point &
click feature, directly in the charts. They can be used
to create new pools or exported and transferred to
the QC software for an optimal ratio of quality and
yield. Furthermore, the advanced golden unit detec-
tion algorithm provides a ranking of representative
units based on user-selected parameters.

Rub & Buzz Auralization and Diagnostics

Automated test systems have widely replaced lis-
tening tests at the end of the production line provid-
ing objective means for acoustic Rub&Buzz detec-
tion with high sensitivity and speed as well as at high
SPL. Using isolated test chambers, the operator is
protected while the DUT can be driven to the speci-
fied limits. However, for diagnostics, it is difficult to
listen to what is going on inside the test box.

For this reason, the QC software framework pro-
vides playback of the recorded microphone signals
through headphones at reasonable levels during the
test or manual sweep. Additionally, each device’s
response can be stored as an audio file for off-line
evaluation, listening tests or in-depth signal analy-
sis.
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Figure 15: Manual sweep - live scope and headphone
monitoring of defect distortion at EOL test station

In addition to the full response signal, only the iso-
lated high-order defect distortion (such as
Rub&Buzz) can be monitored and exported in order
to focus on subtle defect symptoms without mask-
ing of the stimulus signal and low-order harmonic
distortion. In combination with the manual sweep
generator, hardware controller and live scope, this
is a powerful diagnostics tool for defect analysis or
debugging vibration problems of the test station.

In addition to off-line listening tests and operator
training, the WAVE file export is very useful for in-
depth time-frequency analysis as performed by the
TFA module (see next section). For sweep-based
tests, the frequency content of defect distortion can
be analyzed over the excitation frequency in order
to optimize Rub&Buzz filter settings (harmonic or-
der, filter bandwidth) for optimal sensitivity.

Time-Frequency Analysis

The Time-Frequency Analysis module TFA is a pow-
erful tool for investigating the spectral content of
audio signals over time. Both, arbitrary WAVE files
or signals recorded by KLIPPEL measurement mod-
ules may be analyzed. For this purpose, the tool pro-
vides wavelet analysis, auditive filter bands or short-
time Fourier transform (STFT). The results may be
displayed in 3D plots (time slices), waterfall dia-
grams or sonographs with high temporal resolution
due to interlaced analysis.

A useful application is the analysis of the impulse re-
sponse and nonlinear distortion generated by an au-
dio system. The sonograph reveals nonlinear signal
components generated by the test stimulus that are
at much higher frequencies than the excitation fre-
quency.
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Figure 16: Wavelet analysis plot of a chirp sound pressure
response of a defective speaker. The x-axis represents
time, while the y-axis refers to the frequency. The sound
energy is coded by the color scale.

For defect analysis, the TFA allows for the investiga-
tion of temporal and spectral fine structure in the
chirp sound pressure response of a bad speaker as
shown in Figure 16. While deterministic defects
(e.g. coil bottoming) result in higher order harmon-
ics, random defects cause impulsive sounds - the en-
ergy is distributed over the whole frequency band
for a very short time. The information provided by
the TFA is very helpful in optimally setting
Rub&Buzz filters (harmonic order, bandwidth, ...)
for the EOL test.



