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1. Modern audio equipment needs output based testing 

2. Standard acoustical tests performed in normal rooms

3. Drawing meaningful conclusions from 3D output measurement

4. Simulated standard condition at a single evaluation point

5. Maximum SPL ïgiving this value meaning

6. Selecting measurements with high diagnostic value

7. Amplitude Compression ïless output at higher amplitudes

8. Harmonic Distortion Measurements ïbest practice

9. Intermodulation Distortion ïmusic is more than a single tone

10. Impulsive distortion - rub&buzz, abnormal behavior, defects

11. Pitfalls in Testing Wireless Audio Devices

12. Benchmarking of audio products under standard conditions 

13. Auralization of signal distortion ïperceptual evaluation 

14. Setting meaningful tolerances for signal distortion

15.Rating the maximum SPL value for product

Previous Sessions
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15th KLIPPEL LIVE:

ḦҒᵜַײ῏ᶼSPLө
Rating the maximum SPL value for product

ҝᾤ Topics today:

Å ₦ ўѧεIEC CEA ԎҤ֝‰֝ζӔּז￼ḧѲ
Short overview of the definitions used in the industry (IEC, CEA, other quasi standard) 

ÅḅӍ Ὅ◑ ∂￼Ά│ό
How to choose the method satisfying my needs ?

ÅḅӍӔ╜ ᴅ ồ ћῶỴѲό
How to keep the measurements simple, fast and meaningful ?

ÅḅӍ ӠῄẂ￼ῳӓḫ ό
How to ensure best practice every day ?
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Poll:

ứᵴ₮ ᵤזּ ḧѲ‎ ḧmaxSPLό
Which definition would you prefer for rating maxSPL?

A. Ṿῶ῎ ḧѲ ￼Ѥ⁪‰֝ḧѲεүӍӢᾡᶎῂἆ
ԏῶῳṇ ẙζA rigidיּ standard definition with clearly defined 

details (no or minimum freedom for any modification)

B. ԏῶ῎ ḧѲ⁭‟￼‰֝ḧѲι ҄҃ ᶼ￼ ẙיּ
‎ ‰Ẕּזѧғᵝ￼⸗℮ớ A standard definition with 

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

C. ἅỳѭmaxSPLֳ ấ ṯ￼ḧѲ I would like to create my own

definition for maxSPL

D. ἅ ѭј maxSPLἆ ӆ  I think we do not need

maxSPLor a similar term

E. ԎҤ other
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ḅӍ⁞ὯIEC 60268-21 ḧumaxᵙSPLmax
How to rate umax and SPLmax according IEC 60268-21?

ֺ ᵬᴵҨ⁞ὯҨї ∂ יּ ḧumaxᵙSPLmax
The manufacturer has freedom to rate umax and SPLmax under the following requirements:

Å ‰֝╜ ‍ҭ( ḧ ꞌ ᶀ כ☼ ӂ♇ )
standard measurement condition (rated frequency range, stimulus, evaluation point, ect. ) 

Å DUTI Ҩ Ṉᶈ100ṇῊԓҨῳᶽ Ԅּכᴙumax ᾣ☼כ
DUT can reproduce the stimulus with maximum input voltage umax at least for 100 h 

Å ◑ ⸗ḧẔּז￼ ᶼ sufficient sound quality for the particular application 

ï ῶᾦ ꞌ ᶀḾẔ ḧ ꞌ ᶀ
effective frequency range corresponds with the rated frequency range

ï ᴵὶᴩ￼Ẃ ớ᷂ ( └+Ҋ ) 
acceptable regular nonlinear distortion (harmonic + intermodulation)

ï ᶢ└￼ ẙᴙ (ᴧ♬  ₄ ֺ Ӡἴ)
low compression of the fundamental (heating, mechanical limiting, protection)

ï ᴵổּצ￼ ᷂֗ ầẂיּ) ἆүӍԎҤ ғּו)
negligible impulsive distortion (generated by rub & buzz or any other defects)  

Discussed in 

KLIPPEL LIVE #1

https://youtu.be/MebxnNC4XFU
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ḫ ѧḅӍ ḧό
How to do the rating in practice ?

1. ᾠ ῟ӡỤ Collect background information

ï ‰Ẕּז(ḭἋῼῺ Ԑᶚּז│) Target application (customer expectations, typical usage)

ï ғᵝ￼ ( ᴵ ) Design details of the audio product (if possible)

2. Ὕḧԏῶớ ֺ￼‰֝╜ ‍ҭ Specify standard test condition with performance limits

3. Ӕּזớ ֺιἧֹ Ѧ╜ ᴙutestӐѭḾẔ҈maxSPL￼ῳᶽכּ Ԅּכᴙ
umax￼ӧ Find a test voltage utest as a candidate for maximum input voltage umax corresponding to 

maxSPLby using performance limits.

4. ṈḾ1ѦDUTᾼזumaxḴṾ☼100כṇῊ
Apply the broadband stimulus at umax to at least 1 DUT for 100h

5. ╜ꞌו ᵅι₅‬DUT￼⸗ớῗᵋљἩ  ⁪ ḅ‛₅‬᷂ ι Ӕּז
Ӊ￼╜ ᴙumaxכּ ᶶℓ 3-5 Check that the properties of the DUT after power test are in 

agreement with the technical specification. If check fails repeat sequence 3 ï5 with lower test voltage umax.

6. Ṅ╜ Ԅּכᴙ֫ ῳᶽ Ԅּכᴙumax= utest ḧῳᶽSPL ֧￼ḾẔӪ
Assign the test input voltage to the maximum input voltage umax= utest. Determine the corresponding value of the 
maximum SPL output.

7. Ḣἄ Finished!
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זַּ ῟ӡỤ Exploiting Background Information

ẓⱴ אָ Target application 
ï ҅ғᵝ￼Ṵᶋ ᵙᶢ֝╜ ώӗ҃ḭἋῼῺ(ớ ⸗ề) Customer expectations 

(performance features) provided from marketing and benchmarking of competitive products 

ï ᶫ(Ἄע ∩ )￼ᶲḙ⸗ớ Acoustical properties of the environment (room, car)

ï ᶵ￼ӈ ( ᵎ ᶀ) Positioning of the audio device (listening area) 

ï  ( Ѹ)￼⸗ớ Properties of audio material (speech, music)

ï é 

Design Details 
ï DSPו ᴵѮטӠἴὭ ᵸᵙᾣᶽᵸ DSP functionality for active transducer and amplifier protection 

ï ᶲ ᾯẻ ҚṪӉ ᶭẶᵙԎҤỌתᶲḙᶴת Sound shaping, artificial bass enhancement and 

other psychoacoustical processing

ï ᵹᵙԎҤΰ ו Power saving, noise muting and other smart capabilities

ï ᾭḔᵙῂ ҽ ￼ả ᵙӀӪ Latency and artifacts in digital and wireless transmission

ï ῳᶽӡᴺ Ԅ(ḅ24dBU) Maximum signal input (e.g. 24 dBU)

ï Ὥ ᴅӺ⸗ớ(ḅῳᶽ ᶅ□ẙ)Transducer properties (e.g. maximum voice coil temperature) 

ï ᾣớו (ḅῳᶽṤӪּכᴙ) Amplifier properties (e.g. maximum peak voltage)

ĄὝḧớ ֺᵙ╜ ‍ҭ￼ᶢ Basis for specifying the performance limits and test conditions  
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Standard Test for assessing

Large Signal Performance
(fast, automatic, informative)

Essential Test according IEC 60268-21 

MAX. SPL
(Broadband Stimulus)

AMPLITUDE 

COMPRESSION 

(Broadband 

Stimulus)

MULTI-TONE 

DISTORTION  

(Broadband 

Stimulus)

IMPULSIVE 

DISTORTION  

(sinusoidal 

Stimulus)

Regular nonlinearities 

(transducer design)

Heating and 

cooling
DSP (DRC, limiter, 

protection system)

Endurance

(climate, load)

100h power test 

broadband 

stimulus at umax

Test voltage utest

(Broadband Stimulus)

limitations, 

defects 

Performance

Limits

Maximum test voltage umax

(Broadband Stimulus)

Fatigue,

Aging

PROPERTIES OF THE AUDIO DEVICE

KLIPPEL 

LIVE #14

https://zoom.us/rec/share/vepPBK799WlJZJHc4k3cZJZwIIvmT6a81XVN8vpZxUyJr9k96R63KM6qMAihLUmj?startTime=1597244401000
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Benchmarking by maxSPL rated by customer
Essential Metrics according IEC 60268-21 

Total SPL

(Broadband Stimulus)

AMPLITUDE 

COMPRESSION 

(Broadband Stimulus)

IMPULSIVE 

DISTORTION  

(Chirp)

Limit 

3 dB

Limit 

-30 dB

Limits

IDR=-30 dB

And

CID=12 dB

MULTI-TONE DISTORTION  

(Broadband Stimulus)

A

A

A

A

Discussed in 

KLIPPEL LIVE #12

max SPL

https://youtu.be/tq-6-mWCoZg
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ᴙ ￼ ֺ Limits for Compression
јᵃיּ ҭѧ￼ᴧ♬Ậ caused by heat in different components
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ԍңᴜᵻ Other factors:

Å □ẙ֫ṵᵙ♬╙ Temperature distribution and heat flow

Å ḙεῊד♬ ẂᾭζThermal dynamics (time constants)

Å ẶֺḾ╙֚ᴐ Forced convection cooling 

Å ԎҤ ҭ￼♬ḙớ Thermal properties of other 

components

Å Ḡԅӎ Safety margin 

Component Critical application Critical local 
temperature in 
the component

Corresponding thermal 
compression in 
passband

Useful limit
(mean 
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

יּ ᶅѧẈᶎ□ẙȹTv￼ᶭזẬ ￼ Ṿ♬ᴙ
C χThermal compression C in pass band caused by 

the increase of mean temperature ȹTv in a copper coil:

Ą C= 3,2 dB for ȹTv =100 Kelvin

Ҏּף Ӫ ҈זּ Ҩїב֫ Ṿԓ￼Ẉᶎᴙ ή
The limits are applied to the mean compression averaged in the passband below cone break up !
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֫ ♬ḙᵙ ₄ᴙ
Separating Thermal and Mechanical Compression

12
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ᴙ ￼ ֺ Limits for Compression
Ὥיּ ᵸᵙ ӌԓ￼Ẃ ớẬ

caused by regular nonlinearities in transducer and enclosure

ớᴙ Nonlinear Compression

Å ᴧּוᶈ⸗ḧ ꞌṾOccurs in a particular frequency band

Å Ӄ ԎҤ ớ᷂ Comes along with other nonlinear 

distortion

Å ᴵὝ ỪὛ￼ ₄ (Ą ᷂֗ ᵙ (ם Can 

indicate mechanical overload of the suspension (Ą impulsive 

distortion and fatigue) 

Å ᴭᶴѼҺғּו ֺᵹᶲ In a port, also generates 

modulated noise

Nonlinearity Critical 
frequency Band

Maximum 
compression in 
this band

Useful limit LC

(mean value in 
this band)

Stiffness of
suspension
Kms(x)

f < fs < 7dB 2 - 4dB

Force factor
Bl(x)

f < fs

f > f s multitone
< 6dB
< 2dB

2 - 3dB
1dB

Port resistance
Rp(v)

f = fp < 10 dB 2 - 5dB
ẦᴭᵙṾ ѧᴙ Ѽῗ
ѦỄῶּז￼Ὕ

Compression is a useful indicator in 

vented and bandpass systems  

1.00 V

KLIPPEL
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ᴙ ￼ ֺ Limits for Compression

ΆẪᵙDSPẬ↔כּיּ caused by electrical means and DSP 

DSP │ DSP Algorithms

Å ᴵώӗ῭ᶺ ֧(maxSPL) Can provide more 

output (maxSPL)

Å ᴵ Ӡἴ ᶵ Can protect the audio 

device reliably

Ӈῗ BUT

Å ᶭזả Increase the latency 

Å ᾢ֨ ⅎғּו ᷂֗ Generate impulsive 

distortion during attack phase 

Control 
System

Critical 
frequency Band

Typical 
compression in 
this band

Useful limit L C

(mean value in 
this band)

Consequences 
on audio 
quality

Dynamic Range 
Compressor 
(DRC)

Full (or selected) 
band 

<15 dB 2é 8dB impairs natural 
dynamics of 
audio input 

Mechanical 
transducer 
protection

Low pass (f < f s) <12 dB 2 - 7dB Impairs bass 
performance

Thermal  
protection

Full band <8 dB 2 - 5dB Minor impact

Power saving
(noise 
suppression)

Full band, low pass 12 é20 dB 0dB Should be 
deactivated in 
time (look ahead)

input
signal

Temporal
Smoothing

State Variable

Linear 
Filter

output 
signal

Nonlinear
Mapping

State
Generation

( , )H f t

( )S t

( )S t KLIPPEL 

LIVE #7

ףּ Ӫᴨ֘҈
ῼῺ ή
Limits depend on 

expected audio 

quality !

https://youtu.be/K8ZIGXSM29A


KLIPPEL LIVE #15: Rating the maximum SPL , 15

ᶺ ᷂ ￼ ֺ Limits for Multi-Tone Distortion

ᶺ ᷂ ᾂ Multi-tone Distortion reveals

Å ‎ Ẃ ớ(Ὥ ᵸ)￼HDᵙIMD 
HD and IMD form regular nonlinearities (transducer)

Å ồ ᴪק￼Ὴᴪ ѭ Fast varying time variant 

behavior

Control System Critical frequency 
Band

Typical distortion 
this band

Useful limit L MTD

(max. value in this band)
Consequences 
on audio quality

Suspension 
Stiffness KMS(x)

Low frequencies
(f < 3f s)

< -15 dB -30 é -20 dB Bass performance

Force Factor Bl(x), Full  band < -20 dB -40 é -25 dB roughness

Inductance L(x) Higher frequencies
(f > 5fs)

< -25 dB -40 é -25 dB Roughness, 
sharpness

Dynamic Range 
Compressor (DRC)

Full band, low pass < -25 dB -40 é -25 dB Fluctuation, 
ĂPumpingñ

KLIPPEL 

LIVE #9

ףּ Ӫᴨ֘҈ῼῺ￼ ήLimits depend on expected audio quality !

Setup 

Å Ԑᶚ)כ☼ ẑ  )Stimulus (typical program material)

Å Ẉ◌᷂ ᵠẔ(Voishvillo) Smoothed distortion 

response (Voishvillo)

Å ᾆḿῳᶽӪ Searching for maximum value

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

᷂֗ ᾂ Impulsive Distortion reveal

Å Ὥ ᴅӺ￼ Ẃ ѭ( ) Irregular behavior of 

transducer (overload, defects)

Å DSPӀӪ(ᾢ֨ ⅎ) Artifacts of DSP (attack phase)

Cause Critical 
excitation 
frequencies

Typical impulsive 
distortion ratio 
(IDR) 

Useful limits
(max. value in this band)

Consequences on audio 
quality

Defect in
Woofer
(fså 50 Hz)

20 Hz ï200 Hz -60 é - 20 dB -50 < L IDR < -30 dB 
12 < L CID

low masking
of impulsive distortion in 
worst case

Defect in
Microspeaker
(fså 500 Hz)

200Hz ï2kHz -50 é - 20 dB -40 < L IDR < -30 dB 
12 < L CID

Some masking by 
fundamental, regular 
distortion and hearing 
threshold

Mechanical Protection 
System for woofer with 
low latency

20 Hz ï200 Hz -60 é - 30 dB -40 < L IDR < -30 dB
12 < L CID

low masking
of impulsive distortion in 
worst case

Dynamic Range 
Compressor (DRC) or 
Limiter with low latency 

Full band -60 é - 30 dB -50 < L IDR < -30 dB
12 < L CID

low masking
of impulsive distortion in 
worst case

ףּ Ӫᴨ֘҈ ‰Ẕּז(ӈ )ᵙῼῺ ήLimits depend on target application (positioning) and expected audio quality !

See KLIPPEL 

LIVE #10

( ᵀIEC60268-21) Setup (according IEC 60268-21)

Å Stimulus (chirp) (chirp)כ☼

Å ᷂֗ ⅝IDR Impulsive distortion ratio IDR

Å └Ṥ ᾭ ᷂֗ CID Crest factor impulsive distortion CID

https://youtu.be/HUpRjUb45z0
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ῳᶽSPL￼Ḣᾯ╜ Ά⁮ Integral Test Solution for max. SPL
IEC 60268-21  

₉ 0σ֜ᶴ(ḄῺᶱḘῪҬїӻ֪) Step 0: Preparation (if acoustical conditions are not sufficient)

a) Ӡᶁḧ￼Ἄ ›⃰Ύ Ḿ ᶵῶᾦ(ĄISC₩ᶒ)
Ensure fixed room correction curve is valid for the audio device (Ą ISC module)

b) ѭ Ԁ ӈ r> 0.3mֳấאᶋ ӳ֩ᾭ‎ּוғ₩Ὁ /ᶋיּ ᶋ‍ҭ(Ą TRF, NFS, ISC 

modules) Generate simulated far/free field condition by creating an in -situ compensation function for microphone 

position r>0.3m (Ą TRF, NFS, ISC modules)

KLIPPEL Analyzer

In-situ Compensation Function

(Export to MTON)

In-situ
In-situ

NFS

IEC 

Standard

NFS reference

details in KLIPPEL live #2, #4, #12
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ῳᶽSPL￼KLIPPEL╜ Ά⁮
KLIPPEL Test Solution for max. SPL

IEC 60268-21  

KLIPPEL Analyzer

₉ 1σ ᶊ/ ⱶᶊ≡ (ᶹ ) Step 1: Far/Free Field Measurement (multi - tone) 

a) Ṅ Ԁ ᾣᶈ ӂ (r=1m)ἆאᶋ╜ ӈ (r=0.3m) 
Place microphone at evaluation distance (r=1m) or in -situ test position (r=0.3m)

b) ᾯẻᶺ￼זᴙᶭכּ כ☼ shaped multi-tone stimulus with increasing voltage

c) ᾆט ᴙ ἆ᷂ ֹ‖ ￼ῳᶽ ԄּכᴙutestᵙLtest (ĄᾺ₩ MTON) Automatic search for 

maximum input voltage utest and Ltest where either compression or distortion hit the limits (Ą new MTON module)

LC = 3dB

LMTD = -30 dB

utest = 0.2 V

Ltest =74.6 dB

details in KLIPPEL live #5, #7, #9, #12
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ῳᶽSPL￼Ḣᾯ╜ Ά⁮ Integral Test Solution for max. SPL
IEC 60268-21  

KLIPPEL Analyzer

₉ 2σ ᶊ≡ (Chirp) STEP 2: Near Field Measurement (chirp) 

a) Ԁ r<5cm (ῳӓSNR) Place microphone close to the diaphragm r < 5 cm (best SNR)

b) ᶈ0.1utest<u< utestԓᶭכּזᴙu╜ ᴣ(IDRᵙCID)טּ֖᷁ └᷂ (ᴵ )ιᵃῊ₅‬‖ (ĄᾺ₩ TRF 

STEP) Measure Impulsive Distortion (IDR and CID) and harmonic distortion (optional) with increasing voltage u 
with 0.1u test<u< utest while checking the limits (Ąnew TRF STEP Module)

c) ḅ‛IDRᵙCID ֧ ֺιֳấ Ѧ῭Ӊ￼utestӪ IF IDR and CID exceeds the limits create a lower value for utest

Passed Utest=0.2 V

LIDR = -40 dB

acceptable

passed

Failed at u=0.35 V

details in KLIPPEL live #10, #12

Utest
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ῳᶽSPL￼Ḣᾯ╜ Ά⁮ Integral Test Solution for max. SPL

IEC 60268-21  

KLIPPEL Analyzer₉ 3σ100Ṇᾩ ᾩ≡ (ᶹ ) 3 Long -term test 100 h (multi - tone) 

a) Ӕּזutest￼ᶺ ӡᴺ DUTṪӐ100ṇῊ(MTON Ą Wave Playerζ
Operate the DUT for 100h with the multi -tone signal at utest (MTON Ą Wave Player)

b) ₅‬DUT￼ớ ẊὝḧumax=utestᵙmaxSPL= Ltest
Check the performance of the DUT and assign umax= utest and maxSPL= Ltest

Wave Player
(Ὰ￼KET₩ᶒ Ḿ Ѱớ╜
҃ҸקιᴏṄὸ֧new 

KET module optimized for 

endurance testing coming soon)

MTON

Broadband 

Stimulus

TRF 

Stepping

Check Performance

Rate 

maximum SPL 

74.6 dB 

details in KLIPPEL live #5, #12
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ᶹ╜ Additional Tests
ḧѲ╜ ᴙutestכּ for defining the test voltage utest

≡ Testing audio quality

Ą └᷂ (THD EHID chirp☼כ IEC 60268-21) Ą #8 
Harmonic distortion (THD, EHID, chirp stimulus, IEC 60268-21) Ą #8

Ą ῂᴧ♬￼ └᷂ ( ᴧ☼כCEA 2010)Ą #15 
Harmonic distortion without heating (burst stimulus CEA 2010) Ą #15 

Ą Ҋ ᷂ (ᴥ ӡᴺ IEC 60268-21) Ą #9 
Intermodulation distortion (two -tone signal, IEC 60268-21) Ą #9

Ą ẇớ(︢ᵹἆ ᵹ☼כ) Ą #13 
In-coherence (white or pink noise stimulus) Ą #13 

Ą ⅍Ṯ( ӡᴺ)ᵙӡᴺ᷂ ᴵᵎקĄ #13 
Residuum (audio signal) & auralization signal distortion Ą #13 

≡ Ғᵜַײᴴ ᵘ ‰ Testing reliability and robustness of the product

Ą ᶐớ╜ ( Ὴᵙ ῊῳᶽSPL IEC 60268-21)
Destructive testing (short -term and long-term maximum SPL, IEC 60268-21)

Ą ז ṁᵘ╜ (ԋ ᶺ (כ☼ Ą #5 Accelerated life test (critical multi -tone stimulus) Ą #5 

Ą ╜ᶫע (IEC 60268-22) Environmental testing  (IEC 60268-22)

KLIPPEL LIVE series

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


KLIPPEL LIVE #15: Rating the maximum SPL , 23

ᵙԎҤΆ│￼⅝ Comparison with Other Approaches

23

IEC STANDARD
60268-21

CEA-Standard
2010-A&B + 2034

Meyer Sound
(M-NOISE)

ῳᶽSPLӪ
Max. SPL value

⁞Ὧ⸗ḧẔּז ḧ Ӫ
Rated value according to 
particular application

⁞Ὧᶁḧ ֺ￼ѣѦ╜
Ӫ

Calculated value based on two tests 
with fixed limits

ᴅ₭╜ ￼╜ Ӫ
Measured value in a single test

∂
Requirements

DUTғּוῳᶽSPLћ Ἠ
ᴩῳᶽ ԄּכẈ(
100h≡ )DUT generates 

max. SPL and handles maximum 
input level (100h test required)

DUT ֹ ᾩᴙ (3dB)
ᵙ └᷂ ᶁḧ ֺῊ
ғּוῳᶽSPL DUT generates 

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

DUT ֹ ᾩᴙ (2dB)
ᶁḧ ֺῊғּוῳᶽSPL 
DUT generates max. SPL at fixed 
limits in long-term compression (2 
dB)

כ☼
Stimulus

ᾯ)כ☼ἋḧѲ￼ḳṽזּ
ẻ￼ᶺ ) User defined 

broadbandsignal (shaped multitone)

Å ᾯẻ￼ ᵹ( ♬
1min) Shaped pink noise 

(preheating 1min)

Å ᴧӡᴺ Burst Signal

ῶ ♬(5min)￼⸗℮M-
NOISEӡᴺ(Ḹ ԅ Ṿ) 
Special M-NOISEsignal (dense full 
band) with preheating (5 min)

Audio quality
јץᵍᶈIEC 60268-21
ᶀԓ(ᴨ֘҈ ‰Ẕּז) 
not in the scope of IEC 60268-21 
(depends on target application)  

Ṍ῾ḢԅḧѲ( Ṉ
￼ⱶתᵙỵ Ά ԓ
ḳ) not completely defined  

(important physical and perceptual 
aspects are missing) 

Ṍ῾ḢԅḧѲ( Ṉ
￼ⱶתᵙỵ Ά ԓḳ) 
not completely defined  (important 
physical and perceptual aspects are 
missing) 
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Harmonizing other Standards or Practices 
with IEC 60268-21 

MAX. SPL
(Broadband Stimulus)

AMPLITUDE 

COMPRESSION 

(Broadband 

Stimulus)

MULTI-TONE 

DISTORTION  

(Broadband 

Stimulus)

IMPULSIVE 

DISTORTION  

(sinusoidal 

Stimulus)

Regular nonlinearities 

(transducer design)

Heating and 

cooling
DSP (DRC, limiter, 

protection system)

Endurance

(climate, load)

100h power test 

broadband 

stimulus at umax

Test voltage utest

(Broadband Stimulus)

limitations, 

defects 

Performance

Limits

Maximum test voltage umax

(Broadband Stimulus)

Fatigue,

Aging

PROPERTIES OF THE AUDIO DEVICE

CEA-
Standard
2010-A&B 

other 

de facto

standards

Your 

favorite

method

Meyer 
Sound
(M-NOISE)

IEC 
standard
tests
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Tone Burst Measurement
according CEA 2010-A and CEA 2034
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TBM Module of the KLIPPEL Analyzer System

Peak SPL versus frequency




