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Previous Sessions

Modern audio equipment needs output based testing
Standard acoustical tests performed in normal rooms
Drawing meaningful conclusions from 3D output measurement
Simulated standard condition at a single evaluation point
Maximum SPL i giving this value meaning

Selecting measurements with high diagnostic value
Amplitude Compression i less output at higher amplitudes
Harmonic Distortion Measurements i best practice
Intermodulation Distortion T music is more than a single tone
0. Impulsive distortion - rub&buzz, abnormal behavior, defects
1. Pitfalls in Testing Wireless Audio Devices

Benchmarking of audio products under standard conditions
13. Auralization of signal distortion i perceptual evaluation

14. Setting meaningful tolerances for signal distortion

15. Rating the maximum SPL value for product

RPROoOoNOoOOGREGDNER
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Generation of Signal Distortion in an Audio System Target Values and Tolerances of Signal Distortion

LINEAR DISTORTION
SPL response L(f)

TIME-VARYING
DISTORTION
amplitude
compression <M

.
Target Performance Luo Useful Tolerances
car

w
NONLINEAR DISTORTION
muli-tone distortion MTD(f)

e KLIPPEL LIVE #14: Setting meaningful tolerances , 68 >
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15" KLIPPEL LIVE:
Hf + v 2 SPLe

Rating the maximum SPL value for product

K Topics today:
AV~ N V AgIEC CEA TH % T A&t @h 6
Short overview of the definitions used in the industry (IEC, CEA, other quasi standard)
AbM O 0 A | 6
How to choose the method satisfying my needs ?
AbMAE! Vb & hdYBOO
How to keep the measurements simple, fast and meaningful ?
AbM 3nWsiwadh o0

How to ensure best practice every day ?
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Poll:

s % T ,39h6r hmaxSPIo

Which definition would you prefer for rating maxSPI1?

A . VO hed e % hesy MWowzna

T ® wns )O/ ( Arigid standard definition with clearly defined
details (no or minimum freedom for any modification)

TR h6et " B% her A~ Z 0By 1y
[ 00 ~ %ZT AT P Bz e O Astandard definition with

clearly defined framework giving enough freedom to consider the
particularities of the product in the target application

a Yy B maxSPL as t 08 © I would like to create my own
definition for maxSPL

a I-XI maxSPla 1 n | think we do not need
maxSPLor a similar term
TJ H other
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Discussed in ek
KLIPPEL LIVE #1 ¥

b Mi QIEC 60268-21 h u,.> SPL_-
How to rate u,., and SPL__, according IEC 60268-217

b! @: Q@i 05 ' hu,,> SPL..
The manufacturer has freedom to rate u,,, and SPL, ., under the following requirements:

A%orJJTT(H _________________________

standard measurement condition (rated frequency range, stimulus, evaluation point, ect.)

A DUT @ Np 100n HJ @Qw?z 33 9 U, O &2

DUT can reproduce the stimulus with maximum input voltage u,,,, at least for 100 h

A z: hZ71 o8: 2 sufficient sound quality for the particular application
.I. (I) (’1) ‘ K H b M Z H ‘ K H b
effective frequency range corresponds with the rated frequency range
i tiepEW 46, T ( L+ )
acceptable regular nonlinear distortion (harmonic + intermodulation)
i 9 Lo yad(n s . 30
low compression of the fundamental (heating, mechanical limiting, protection)
i 1 exm T T (aWw ayMTHA f1)

negligible impulsive distortion (generated by rub & buzz or any other defects)
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https://youtu.be/MebxnNC4XFU
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AbM h O

How to do the rating in practice ?

VI A

Q:) 0" 3 U collect background information

T " %ZtT (i AQQ €371 | ) Target application (customer expectations, typical usage)

T F B o8] 4 (%! i ) Design details of the audio product (if possible)

Yh TOO T [O:E{J]%or Al T T Specify standard test condition with performance limits
AT o1 ' AL 2 au, ARMZ: maxSPIGEy

Umax[o:@]('j Find a test voltage u,. as a candidate for maximum input voltage u,,,, corresponding to

maxSPLby using performance limits.

KV D 100n H

Apply the broadband stimulus at u,,,, to at least 1 DUT for 100h

s NM1ADUTAT u

N

H &

Al

max

VI A

Finished

£

N w2

a| 57 DUT®: ¢T e mH T ¥ b st 1
Hoidl 3 g u

AT

3-5 Checkthat the properties of the DUT after power test are in
agreement with the technical specification. If check fails repeat sequence 3 i 5 with lower test voltage U,

VI AUpy=Uest . hw?z SPL | ®BIMZ ©
Assignthe test input voltage to the maximum input voltage U= U.s- Determine the corresponding value of the
maximum SPL output.
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T U 4 3 U Exploiting Background Information

z v Target application
1° F B ©oBiY [ sg " A4 GH&" i AQQ(FT = &) customerexpectations
(performance features) provided from marketing and benchmarking of competitive products
vt (A N )i e z & Acoustical properties of the environment (room, car)
t iy J (! ., B ) Positioning of the audio device (listening area)
i ( Oy)osiz & Properties of audio material (speech, music)
e

\ T Design Details
DSR 1 ! 30 31 QF % = % H DSPfunctionality for active transducer and amplifier protection

¢ 7Qé K T H w A= THON? e | N Sound shaping, artificial bass enhancement and
gthgr psychoacoustical progessing

i Q" THOT 11 Power saving, noise muting and other smart capabilities
"QE=141e A =1 6 Latencyand artifacts in digital and wireless transmission
w? 3N 3(b 24dBU) Maximum signal input (e.g. 24 dBU)
Qi D Fz 060wz | OV )Transducer properties (e.g. maximum voice coil temperature)
I (Jo 0] T (b w4 S O3 « ) Amplifier properties (e.g. maximum peak voltage)

A Yh OFt 21 x4 T T DBIGET | Basis for specifying the performance limits and test conditions
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Essential Test according IEC 60268-21

Endurance Fatigue, limitations, DSP (DRC, limiter, Heating and Regular nonlinearities
(climate, load) Aging defects protection system) cooling (transducer design)
IMPULSIVE AMPLITUDE MULTI-TONE Perf
DISTORTION  COMPRESSION  DISTORTION L.e lormance
(sinusoidal (Broadband (Broadband imits
Stimulus) Stimulus) Stimulus)

Test voltage U,
(Broadband Stimulus)

A

100h power test
broadband

stimulus at u )
- > Maximum test voltage Upe — » MAX. SPL

(Broadband Stimulus) (Broadband Stimulus)

\)

KLIPPEL LIVE #15: Rating the maximum SPL , 9 <+ P>


https://zoom.us/rec/share/vepPBK799WlJZJHc4k3cZJZwIIvmT6a81XVN8vpZxUyJr9k96R63KM6qMAihLUmj?startTime=1597244401000

Benchmarking by maxSPL rated by customer
Essential Metrics according IEC 60268-21

Discussed in
Total SPL KLIPPEL LIVE #12

(Broadband Stimulus)

A
Limit
3dB
I A A AMPLITUDE
| b COMPRESSION
(Broadband Stimulus)
Limits
IDR=-30 dB
And o
9  =A4— Limit
CID=12 dB -k 30 dB

MULTI-TONE DISTORTION
(Broadband Stimulus)
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https://youtu.be/tq-6-mWCoZg

A A 08 Limits for Compression
1 ja T ABEA 5A caused by heat in different components

A AW Y g A | 88 2V B GLHLO7ZE Other factors:
A5C X Thermal compression C in pass band caused by A EYEERN ﬁ"#ﬁ Temperature distribution and heat flow
the increase of mean temperature @TT, in a copper coil: A %ﬂj] Q'?’E (H| @W‘ﬁm Thermal dynamics (time constants)
&R.(DT) A EE%U[W%J’%&D Forced convection cooling
C ( DTV) °20 |gae—v A Em@ﬁﬁ@ﬁl@@fﬁg Thermal properties of other
c R:(0) components
=20Ig(1 +0.0045 @, P A G safety margin

A C= 3,2 dB for g, =100 Kelvin

Component Critical application Critical local Corresponding thermal
temperature in compression in (mean
the component passband value)
Voice coil Pro woofer with long coils 150 - 400°C 3 -8dB 2 - 5dB
Diaphragm Headphone, microspeaker 100 - 200°C 3-4dB 2 - 3dB
magnet Small neodymium magnet 100 - 250°C 3 -5dB 2 - 3dB
Spider Pro woofer 150 - 300°C 5dB 2 - 4dB

X PR RGNS T 5 22 5 TIQUTIE SV AW Lk Aen

The limits are applied to the mean compression averaged in the passband below cone break up !

J(Il \\

2N
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Transfer Function H(f) from sound pressure measurement

6V ¢ measured in
sound pressure

6V ¢ thermal compression
(based on impedance)

ae - 2 9 A
Separating Thermal and Mechanical Compression

Increase of voice coil temperature

45
40

“(LIPPEL %

1V - Reference 30

[K]
25

20
15
10

1,5 20 25 30 35 40 45

Y|

Input voltage

0,0

100

dominated by

thermal compression Nonlinear andviscoelastic
effects in the cone vibration

1k
Frequency [Hz]

10k

10 100 1k
Frequency [Hz]
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A A 08 Limits for Compression
QI H s yg@W 4 @A
caused by regular nonlinearities in transducer and enclosure

Fundamental component

=
o

X [mm] (rms)
o = N w S (5] o ~ o] ©

SR — “F420-a- 47 Nonlinear Compression
linear model u=10 v A KAtgrsihe iV Occeurs in a particular frequency band
Compression A BT 4561 51 comes along with other nonlinear
distortion
\ A ETITRERNBS LRI H(A BKRCERNRES) can
Measured-u=10-V indicate mechanical overload of the suspension (A> impulsive
\\ distortion and fatigue)
\\ A AEDCRFAE B9 Inapor, also generates
modulated noise
102 108

Frequency f1 [Hz]

Nonlinearity Critical Maximum
frequency Band compression in (mean value in
this band this band)

Stiffness of f< fg < 7dB 2 - 4dB
suspension
Kms(x)
Force factor f< f, < 6dB 2 - 3dB
Bi(x) f>f multitone <2dB 1dB o

| ° ARG A a4
Port resistance  f = fp <10dB 2 - 5dB — A BT
Rp(V) Compression is a useful indicator in

vented and bandpass systems

N
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q /08 Limits for Compression
1 ) oA A= DSPA caused by electrical means and DSP

DSPY{ |2 DSP Algorithms
A EI@ETEAZ L (maxSPL) Can provide more

output (maxSPL)

A U515 B 51148 can protect the audio
device reliably

Hi BUT

A WAL Increase the latency

A QAN 45T Generate impulsive

distortion during attack phase

Critical Typical

frequency Band compression in
this band

input

Dl

signal

v

State
Generation

S(Y)

Linedr
Fiter

output

EEEEEE— -
signal

Nonlinear
Mapping

H(f,t)

—
S(9

KLIPPEL

State Variable

Temporal
Smoothing

LIVE #7

Dynamic Range Full (or selected) <15dB
Compressor band
(DRC)

Mechanical Low pass (f <f) <12 dB
transducer
protection

Thermal Full band <8 dB
protection

Power saving Full band, lowpass 12 €20
(noise
suppression)

Consequences
(mean value in on audio
this band) quality
2¢é 8dB impairs natural
dynamics of
audio input
2 - 7dB Impairs bass n en i3
performance Q0 I
Limits depend on
2 - 5dB Minor impact expected audio
quality !
d B \ 0dB Should be

deactivated in

time (look ahead)

)

./{Il \\
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https://youtu.be/K8ZIGXSM29A

A

124 Setup

A #D)(E:3 Y5727 1/)stimulus (typical program material)
A Wi 251190 Z) (Voishvillo) Smoothed distortion

response (Voishvillo)

A &fi@# & searching for maximum value

’%E%ﬁfﬁﬁ_—\ Multi-tone pistortion reveals
A plsEWIE L6 (QE 4 2)8EHD [ IMD
HD and IMD form regular nonlinearities (transducer)

A @&@QWHQ?}@ Fast varying time variant

behavior

4

The Causes of Multi-Tone Distortion

W ~

Kms(x)
BI(x)
L(x)

Rms(v)
L)

—
Doppler Effect i oppler_(rising vith frequer
‘Cone Vibration resonance 'rlew-emr Cone Vibration

P

NS
IPPEL LIVE #5: Intermodulation Distortion, 38« #

Limits for Multi-Tone Distortion

Control System Critical frequency Typical distortion
Band this band (max. vaiue in this band)

Suspension Low frequencies

Stiffness Kyg(x) (f<3fy
Force Factor Bl(x), Full band

Inductance L(x) Higher frequencies
(f > 5fs)
Dynamic Range Full band, low pass

Compressor (DRC)

R PRETH AT 8 BB = R

30 €0dB
-4 0 &5dB
-40 €5dB
40 &5dB

KLIPPEL LIVE #15: Rating the maximum SPL , 15 <+ ->‘

Consequences
on audio quality

Bass performance

roughness

Roughness,
sharpness

Fluctuation,
APumpi ngh

Limits depend on expected audio quality !

N
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https://youtu.be/XT765ItuUnI
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Limits for Impulsive Distortion

128 (17 IEC60268-21) Setup (according IEC 60268-21) O oecicor Detoct: i
A %D/ (chirp) stimulus (chirp) e TR
A UK 4219 IDR Impulsive distortion ratio IDR See KLIPPEL | & wtia™= e
A ,E&ﬁfﬁﬂ(}ql%ﬁcm Crest factor impulsive distortion CID &

BJ]\(/[P%E@% Impulsive Distortion reveal

A QEEDFIO W TR (1030, 4817 iregular behavior of

transducer (overload, defects)

A DSPI 16 (6 [/14%) Artifacts of DSP (attack phase)

Cause Critical Typical impulsive Consequences on audio
excitation distortion ratio (max. value in this band) quality
frequencies (IDR)
Defect in 20Hzi1 200Hz -6 0 -20dB -50<L pr < -30dB low masking
Woofer 12<L ¢p of impulsive distortion in
f,a 50 Hz) worst case
Defect in 200Hz1 2kHz -50 -&0dB -40<L pr < -30dB Some masking by
Microspeaker 12<L ¢p fundamental, regular
f,a 500 Hz) distortion and hearing
threshold
Mechanical Protection 20Hz7 200Hz -6 0 -80dB -40<L pgr < -30dB low masking
System for woofer with 12<L ¢p of impulsive distortion in
low latency worst case
Dynamic Range Full band -6 0 -80dB -50<L pgr < -30dB low masking
Compressor (DRC) or L2 <L ¢p of impulsive distortion in
Limiter with low latency worst case
SR PRGHY A T B %R H (G E)F D =575 Limits depend on target application (positioning) and expected audio quality !
N
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https://youtu.be/HUpRjUb45z0

w? SPLGIH QY AT Integral Test Solution for max. SPL
IEC 60268-21

4

9 Oc | (B Qe E ‘YT T ¥§ ) Step 0: Preparation (if acoustical conditions are not sufficient)
a  3dh@®EA >* Y4 M I QA (A ISCHe ) KLIPPEL Analyzer

Ensure fixed room correction curve is valid for the audio device (A ISC module)

sr Q

b) W d HJr>03m aNX[ yV Q1 f WO [/ [T T(A TRF NFS,ISC

modules) Generate simulated far/free field condition by creating an in -situ compensation function for microphone
position r>0.3m ( A TRF, NFS, ISC modules)

e KLIPPEL life JBL Go version8 - dB-Lab 210.826 - X
Project Edit View Operation Extras Tools Window Help
el v v-ae al@rAleyla| me o
= g”m‘ Competitor ™ | @8 vpart 15 Rating SPLmax\1 IEC 60268-21\BL\1 Multi-tone Testing in Simulated Far/... = (=] [a] | € = @] 3
=& JBL -
=1 1 Multi-tone Testing in Simulated Far/Field conc A Tran.sfer Eunctlon H(T’)
S ) n = Frequency n H(F) = Y107/ Stimulus (f)
1- NF_S Fr.ee F|e|d_(l.2eferen(e data) r_test 301 Speaker Distance Condition Range Operation |nSitu messsm Reference — — — — Room Reflections
@ 2 TRF in-situ condition (r_test 30cm - 0.1V KUPPEL
@ 4 TRF Simulated Free/Far Field Test Point Half space  High Freq. 2 TRF in-situ 1Iﬂ t .
- @B[315C - FC- LF (1/r for HF)] (InSitu) . (2n) Windowing :uggi(\on ‘(]thisl n‘SI A T TV
@ 5 MTON SIM Free/Far u=0.1 In_srtu ~“~r\ om0 100 !
€ 6 MTON voltage stepping 0.5 dB with limits 0= ’-‘E 3
=23 2 Impulsive Distortion (THD) near, single with lir am 90
i~ 0 STEP Parameter Stepping E .
=& 2 Impulsive Distortion (THD) near, single with lir Eree Field Full Space Low Freq. 1 - NFS Free Field E
@B 0 STEP Parameter Stepping @ (Refarance) (4n) Reference  (Reference data) 0 EL Y &
-89 i =) N FS o - r_test 30 cm (7 min M }
) 0Oa TRF sim free/far field (r_e 1 m) (1) ((('))) : scan) il
[ slides 0— : LRE
=3 test am R i}
i1 Arctic Competitor o 50
!
< > Evaluation Full Space 40
Point (4n) 2 :
102 100 10¢
IEC o =,
rfo  SetUp Display Im/Export St d d o= e
anaar im s
=I| Measurement Type : e . = | 5
Compensation Method () LFC - Low Frequency... Room Correction Curve
) FBR - Full Band Refe Compensation Method: LFR - Low frequency Reference [Complete Compensation] Magnitude
KLIPPEL
) LFR - Low frequency
= 20
(_J RCC - Room Correcti... Reference
Cross Frequency Range 1x2 numbers [1000 2000] _‘.jg(:‘.:m-gnc:;z
Harmonic Distortion Measure... | [V ”
« Max. Order of Harm. Distor... | 5 <
JSJe 10
-| Test Point - In Situ Measurement Py =
Select operation Heedfir) ]——{ = Windowing }-—< Heex(fr) E s
TRF operation - In Situ 2 TRF in-situ condition (r.
In Situ - Condition O Full Space (4m) . In-situ Compensation Function
(@) Half Snace (?m v o H,.
R (Export to MTON)
details in KLIPPEL live #2, #4, #12 5
etalls In ive - -
[ v
IS —— 102 102 104
oK Help Close L4 > Frequency [Hz]

2 @ KLIPPEL life JBL Go_version8 (4.3 GB)
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w? SPL@KLIPPELY Af
KLIPPEL Test Solution for max. SPL
IEC 60268-21

9 lo s " S = (v ) Step 1: Far/Free Field Measurement (multi -tone)
a) N d op % ~ (=tm)axfd y.J((r=0.3m)

Place microphone at evaluation distance (r=1m) or in -situ test position (r=0.3m)
b) 2 a w7t Qe A ¥ D shaped multi-tone stimulus with increasing voltage

) s DAMAAG, ~ I B2 VD A Ugy® Leg (A A ¥4 MTON) Automatic search for

maximum input voltage u. and L. Where either compression or distortion hit the limits (A new MTON module)

KLIPPEL Analyzer

Project Edit View Operation Extras Tools Window Help
-] ‘ | af - & §J| =8 ‘ = B & ‘@(sele(tdeviiej ‘ ‘ a4 @‘
i g fé’itlc Competitor ~ = = | =3 ) = @ | =2 > = =3
= = 1 Multi-tone Testing in Simulated Far/Field canc ~ Compression of 1 (7) Maximum Muli-Tone Distortion
] &5 1 - NFS Free Field (Reference data) r_test 30 Information | Max. Compression allowed is reached Max. Compression = Max.relative MTD
& > TRF in-situ condition (r_test 30cm - 0.1V = 4 B 30 M Em mmm o oo 15 KLIPPEL
. " . ~
@ 4 TRF Simulated Free/Far Field Mencurement reermleSt p 10
&3 3 1SC - FC- LF (1/r for HF) Parameter Value Unit Description 25 — 5
&8 5 MTON SIM Free/Far u=0.1 sum level of fundamentals in C — B
@6 MTON voltage stepping 0.5 dB with limits| SsPL 74.63 dg Microphone signal at /
= = —l measurement u = 0.2 V. Room 20 /
= 3 2 Impulsive Distortion (THD) near, single with lir correction applied. / s
=8 0 STEP Parameter Stepping Manx. Peak compression in the - / = 10
== 2 Impulsive Distortion (THD) near, single with lir Compression ~ >-13 9B frequency range 104 - 4989 hz [~ 15 / M~
i B of measurement u = 0.2 V. / 15
--&8 0 STEP Parameter Stepping Max. Multi- Relative Multi-Tone distortion 0 —
@B 0a TRF sim free/far field (r_e 1 m} (1) o - 4y Peak at microphone of 10 = -
£3 slides e 35.14 measurement u = 0.2 V. Room - 5 MTD
istartion correction applied. s
=63 test s _— - y G . . - . . e . .
=3 Arctic Competitor Stimulus properties ’ o - 0 2 V -
Y yd utest " * - B = S
S a £ 17.05 1z Lowest Multi-Tone frequency 00 40 =T
, min ’ line v 0,10 0,12 0,14 0,16 0,18 0,20 0,10 0,12 014 016 0,18 0.20
\Part 15 Rating SPLmax\1 IEC 60268-21\JBL\1 Multi-tone Testi... . 2240027 pz  Highest Multi-Tone frequency Voltage [V] Voltage [V]
Info Configuration  StmUlUs  Input / Processing  Protection  Displap # Export Sil 4 | »
<o = | =&
= [Erequency, Spectrum of In (f)
F min 20 Microphone signal (raom correction applied)
F max 20000 Noise + Distortion, u=0.2 V" Noise floor Fundamental, u= 01V MTD limit MTD Fundamental, u = 0.1V Fundamental, u = 0.11 v/
. Fundamental, u=0.12 v Fundamental, u=013 v Fundamental, u=0.13V Fundamental, u =014V Fundamental, u =015V Fundamental, u =016 v
Relative Resolution 12 Fundamental, u=0.17 v Fundamental, u=0.13 v
Sample Rate 48000 Hz 60 KLIPPEL
Clock Drift Tolerance F 50
=| Amplitude 40
Output Channel out 1
- 30
= Control Level @ Out =2
Voltage Range Definition | Fix Step Size gé, 20
01 E 10
=
« Maximum Voltage 0.5 B 4 7T
details in KLIPPEL live #5, #7, #9, #12
| aetalls In ive . ) ,
B e B R S | a0 ' I Mk i N v,
102 102 10+
Paste Clear de-DE Frequency [Hz]
| _
— & @& KLIPPEL life JBL Go version8 (4.3 GB)
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w % SPLuos);

9 20
a) d
b)

S

H Q!

R 0.-1Uq<US Ui QW T 3 A Ul
STEBP Measure Impulsive Distortion

AT

IEC 60268-21

A_ " v (IDR= CID)3

(Chirp) STEP 2: Near Field Measurement (chirp)
1 r<5cm (& SNR)Place microphone close to the diaphragm r < 5 cm (best SNR)

L

with 0.1u<u< U, While checking the limits (A new TRF STEP Module)

(I

) oa Hst |

(A A4 TRF
(IDR and CID) and harmonic distortion (optional) with increasing voltage u

Integral Test Solution for max. SPL

KLIPPEL Analyzer

¢ . ~ r= " . .
c) b IDRs CID |, I, & A" Ho%iu, O IFIDR and CID exceeds the limits create a lower value for U
& KLIPPEL life JBL Go version8 - dB-Lab 210.826 - [m] X
Project Edit View Operation Extras Tools Window Help
glv/ v-ee a IEA|S 8| Sk - |m & o
g \D o & \Part 15 Rating SPLmax\1 IEC 60268-21VBL\.. | | Bl [l | @ o= [ 3] e = (&R
-1 backup — —— n
1 Part 2 Holographic measurement Limit Check A Rub & Buzz Total Harmonic Distortion
N N Impulsive Distortion Ratio & Instantaneous Crest Factor relative
(3 Part 3 Diagnostics 3D sound \DR-Limit 05V v
{3 Part 4 Simulated Free-far Field candition I IDR .15V i — A5V 2v
(3 Part 5 Maximum SPL FAI oR .i:l\lijt_ Falled at u_035 V g:x 3V
- — — -Limi .
83 Part 7 Compression I IREL oD 2v oD 25V 30 KUPPEL
(3 Part 8 Harmonics 0 KuppEL) 20
(3 Part 9 Intermodulation Equivalent Input Distortion (EID) = g 20
5 £
-3 Part 10 Impulsive Distortion Mean Compression e 0 1o = ,% 10
-3 Part 11 Wireless testing P N
- Part 12 Benchmarking P -100 ppo pov 0 0 ;
P rogress : 102 10 10
(3 Part 13 Auralization 9 Frequency [Hz] Freauency (Hz]
(3 Part 14 Tolerances for Distortion No. Progress Measurement Operation  Value
=13 Part 15 Rating SPLmax B none 1~ 0a TRF sim free/far field (r_e e Slal2 e — = 2| e e Rl
e 2 CEA 2034 - - P n - - n
553 1 IEC 60268-21 2 P d _O 2 V Compression of Transfer Function Higher-Order Harmonic Distortion Equivalent Input Distortion
@ N N asse Utest_ . e e Wean-Limit relative Total Harmonic Distortion
-1 Arctic Competitor 3 m Mean Compression 05Y v — —— EID-Limit
=-C1BL 4 - 0a TRF sim free/far field (r_e " o By 2v v p
=& 1 Multi-tone Testing in Simulated Far/Field conditic | [ 4 Done 4 my (1) - [0.200 Vi 2 ;2& gx 523 3v ;ZE 23
--&B 1 - NFS Free Field (Reference data) r_test 30 cm (i e — — 35V 4 KUPPEL — 35V ’
& 2 TRF in-situ condition (r_test 30cm - 0.1V 1m) (1) - [o. ZEFD v] vreine M — KLIPPEL B B —— i
@ 4 TRF Simulated Free/Far Field 6 Done {3 e b, £ 10
&8 3 ISC - FC- LF (1/r for HF) Limit 7 - 0a TRF sim free/far b 5 § E 5
& 5 MTON SIM Free/Far u=0.1 7 field (r_e 1 m) (1) - 35 i
. . reached N,
€3 & MTON voltage stepping 0.5 dB with limits [0.350 V] ; - 0= ; 0 5 .
=-E@2 Impulsive Distortion (THD) near, single with limits 8 aeeep‘t_aa*e" V=S g v 10 Frequweonw Hal 10 o Frequency [Hz] 10 Frequelgy H2) 10
-1 0 STEP Parameter Stepping _ R
= 2 Impulsive Distortion (THD) near, single with limits 9 = I =] I $2 | 9 = | = I $3 | 9 = | = I 52 | a = | = I 53 |
0 STEP Parameter Stepping - - - n " - — - - - - - 3 -
@ 02 TRF sim frae/far ﬁ (re - Maximum Impulsive Distortion Ratic Maximum Harmonic Distortion Compression of Transfer Function Maximum Equivalent Input Distortion
s - 100 Hz to 500 Hz Max. THD Mean [70 Hz to 20000Hz] 93 Hzto 9997 Hz
slides Max. IDR Max. HOHD Max. Compression Max. EID
=-38 Et =37 20 KLIPPEL Wean Comprassion 92 KLIPPEL
£ Arctic Competitor -3 —_— 3 KLIPPEL
= - A 10
. Sl U, Lior =-40 dB i
_ 5 9 ~test = 20 ; 2 =
Orx®@ 802 = = = £
: BEoygm mmm mm e oam omm mm omm — =) ) =}
Overview ~ B ] Foo— o ko
THD(f) Total Harmonic Distortion 41 — d
passe - detalls in KLI PPEL Ilve #10, #12
IDR(U) Max. Impulsive Distortion Ratio 04 02 03 04 05 06 07 0z 04 06
C(f) Compression v Voltage [V] Voltage [V] Voltage [V] | | Voltage [V]
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w? SPLeiH Q4 Af

IEC 60268-21

9 30 100 N Q Q = ) 3 Long -term test 100 h (multi

(U

-tone)

a) /T U 3N DUTT A 100n H(MTONA Wave Played
Operate the DUT for 100h with the multi -tone signal at u,,, (MTONA Wave Player)
b) 51 DUTEIG T X “Yh U= Ues > MaxSPI= L
Checkthe performance of the DUT and assign U= Ue; and maxSPI= L.
_— ~ e e . e .7‘
= MTON
» Wave Player———
Broadband (A GGKETMe M& Wo L
-1 Stimulus “Wpi1 oNO. new
SIS R KET module optimized for
s s "'\rJJ\ ¥
e “Mk endurance testing coming soo
DI;P:SS == i:i =
: ‘: - 5,._,,::“_._0_,. PR . Y —\\-»_
TRF — _ V em——— s _ e ;v. . .
Stepping s ]

details in KLIPPEL live #5, #12 Check Performance
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Integral Test Solution for max. SPL

KLIPPEL Analyzer

n)

Rate
maximum SPL

74.6 dB
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v Additional Tests
hed g U, for defining the test voltage Uy

Testing audio quality

KLIPPEL LIVE series

L~ (THD EHID chirpzd IEC 6026821) A #8

Harmonic distortion (THD, EHID, chirp stimulus, IEC 60268-21) A #8
nA 59 L~ ( A D CEA2010)A #15

Harmonic distortion without heating (burst stimulus CEA2010) A #15

(V]

W .~ (&« 3N IEC6026821) A #9

Intermodulation distortion (two -tone signal, IEC 60268-21) A #9

T W6 zalg md)A #13

In-coherence (white or pink noise stimulus) A #13

AT ( 3N)3N "~ 11 pA #13

Residuum (audio signal) & auralization signal distortion A #13

FeuH U %o Testing reliability and robustness

qa6d ( H= Hwz SPL IEC 6026821)

Destructive testing (short-term and long-term maximum SPL, IEC 6026821)

of the product

T mu 4 (L A 26D ) A #5 Acceleratedlife test (critical multi -tone stimulus) A #5

VL Al (|EC 60268—22) Environmental testing (IEC 60268-22)

KLIPPEL LIVE #15: Rating the maximum SPL , 22 <+ P>


https://youtu.be/VliwQiZV1CM
https://youtu.be/VliwQiZV1CM
https://zoom.us/rec/share/vclkcK7JxmdIRrPH512cQ_U4LoC9aaa8gSVM_acNnhp0t0RZVZLbxrM89MehdLho?startTime=1596639603000
https://zoom.us/rec/share/vclkcK7JxmdIRrPH512cQ_U4LoC9aaa8gSVM_acNnhp0t0RZVZLbxrM89MehdLho?startTime=1596639603000
https://zoom.us/rec/share/vclkcK7JxmdIRrPH512cQ_U4LoC9aaa8gSVM_acNnhp0t0RZVZLbxrM89MehdLho?startTime=1596639603000
https://zoom.us/rec/share/vclkcK7JxmdIRrPH512cQ_U4LoC9aaa8gSVM_acNnhp0t0RZVZLbxrM89MehdLho?startTime=1596639603000
https://youtu.be/8AluraQ8HMY
https://youtu.be/8AluraQ8HMY

%DEH@% 1245% = )4 Comparison with Other Approaches

IEC STANDARD CEAStandard Meyer Sound
6026821 2010A&B + 2034 | (M-NOISE)

wz SPB Q- hzr h & Qd h b Ad pkd @l &

Max. SPL value| Ratedvalue according to \ e Measuredvalue in a single test
particular application Calculatedralue based on two tests

with fixed limits
) DUF 1 w? SPEf H |DUT °~ Qs 4 (3dB)|DUT = Qs /4 (2dB)

Requirements | P wz 32 W( s L “dh ~ H|dh 'Hf 1 w? SPL

100  )DuTgenerates f 1 wW? SPlbuTgenerates | DUTgenerates max. SPL at fixed

max. SPL and handles maximumn
input level (00N testrequired)

max. SPL at fixed limits long-term
compression (3 dB) and in harmon
distortion

limits inlong-term compression (2
dB)

) T AhOWik v 2 (Q |A Qé &M g ( = ® A (5minkE: e M-
Stimulus @ OBiA ) Userdefined 1min) shapedinknoise | NOISEN (L = V)
broadbandsignal (shaped multitone (preheating 1min) SpeciaM-NOISEsignal (dense full
A A3 N BurstSignal band) with préaeating (5 min)
j Yo plEC6026@], [O° H:uh©&(U N O  Hxh©e@N
Audioquality g™ 22" %ZT ) Gir N>y~ A g |8 N2y~ A k)

not in the scope of IEC 6024
(depends on target application)

K ) not completely defined
(important physical and perceptual

aspects are missing)

not completely defined (important
physical and perceptual aspects are
missing)
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Harmonizing other Standards or Practices
with IEC 60268-21

Endurance Fatigue, limitations, DSP (DRC, limiter, Heating and Regular nonlinearities
(climate, load) Aging defects protection system) cooling (transducer design)
IEC CEA Meyer other Your P.erformance
standard Standard Sound  de facto  favorite Limits
tests 2010-A&B (M-NOISE)standards Mmethod

,, |

Test voltage U

100h power test < :

broadband (Broadband Stimulus)

stimulus at Uy, ~ Maximum test voltage U,y MAX. SPL
(Broadband Stimulus) — > (Broadband Stimulus)
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Tone Burst Measurement
according CEA 2010-A and CEA 2034

<
Project Edit View Operation Extras Tools Window Help
a ‘ | ¢ v o EJ‘ xQ | = B ‘ H ‘@(sele(tdevi(e) |

3 Part 5 Maximum SPL ~
(3 Part 7 Compression
(0 Part 8 Harmonics
3 Part 9 Intermodulation
(3 Part 10 Impulsive Distortion
(3 Part 11 Wireless testing
(3 Part 12 Benchmarking
(3 Part 13 Auralization
(3 Part 14 Tolerances for Distortion
=3 Part 15 Rating SPLmax
=-002 CEA 2034
=+ Arctic Competitor
; : o] 1 Multi-tone Testing in Simulated Far/Field condit
-5 2 Peak SPL (Tone Burst)
-@9[1 TBM ANSI/CEA2034 2cm near field (1)]
@8 2 TBM ANSI/CEA2034 30cm sim. Far/Free field
-&3 4 TBM ANSI/CEA2034 30cm insitu 1Tm
-&3 3 TBM ANSI/CEA2034 30cm insitu 0.3 m
-3 JBL
-0 1 IEC 60268-21
- slides
-3 test

< >

TBM Module of the KLIPPEL Analyzer System

\Part 15 Rating SPLmax\2 CEA 2034\ Arctic Competitor\2 Peak.‘.

Infa Setum  Im/Esport

= | Measurement Setup - Routing

Output at: OuUT 1
Input Signal Y1 INT (Mic)
Input Signal Y2 off
Apply Room Corre.. ||
Bluetooth Mode I

=| Measurement Setup - IN1 (Mic)
INT Meas. Distance | 0.03
INT Environment Full space (4 pi)
IN1 Calibration [V |... | 1x2 numbers [0.05 94]
N1 (Mic) Carrectio...
=] Stimulus

Voltage Range Defi... | Fix Step Size
E Max. Voltage | 3 v

< (=g =]|e ==& e [= = [&3]
Burst Response Spectrum - IN1 (Mic) Burst Response Time Domain - IN1 (Mic) Peak Value - IN1 (Mic)
f=5000Hz 5000 Hz | 1.5V - measured at .03 m - Full space (4 pi} referencedto 1 m-Full space (4 pi}
15V mmmmmm Distortion/Moise Threshold Measured Prefiltered  wws— Processed ——— Nax Passed e 3V — 34V
o 1.34V/ (last passed) ‘Window Function — 3BV — 42\ 48V
il = KLPPEL TV T ey —— ey
-1 20 g5 108V e 110V 138V
20 15
a0
30 10
g E o £ 80
50 o = [
.- -5 g 75
-60 - 10 570
70 M -1 B s
20 =
-80 60
25
101 102 10° 104 0,00 0,05 0,10 0,15 102 102
Frequency [Hz] Time [s] Frequency [Hz]
o [= = [ER] < == &3]
Tone Burst Center
Feraueny (25 A Frsquency IR ~
30 n - - - - - - - - - 'oltage .
100 - _ R R R R _ R _ R
Peak SP FAIL
190 eak SPLversus ffrequency - - | - -
200 : R A e [Frequency | Threshhold | ver
5 . 0Hz-63khz  0da
400 90.21 - - - - - - - - -
500 91.47
630 90.87 - B B B B - B - B
800 91.49 . B R R R . 94.36 | 93.74 | 91.96
1000 91.31 d8  |dB |dB
1250 90.6 } R R R 93.92[94.16 [ 93.93[93.3 [91.49
1600 91.05 de  |d8 |dB8 |dB |dB
2000 93.27 92.39|92.23|91.54 92.02 | 93.27 93.49 93.21 92.57 90.71
2500 03.40 d8 |d8 |dB |d8 |d8  |dB [dB |dB |dB
91.49[91.3190.6 [91.05|92.31]92.51|92.23]91.5889.71
jé;g 22 :3 9 |d& B |8 |d&8 |8 |dB a8 |dB |\,
: 90.56 | 90.38 | 89.66 | 90.09 | 91.36 | 91.57 | 91.28 | 50.64 | 88.77
5000 91.49 v v
Crund nrassira rafaranean fo 1 m in Bl anare 14 it < >

B @ KLIPPEL life JBL Go version8 (3.6 GB)[r}_‘
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