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Measured = = = = Fitted without creep

Fitted
i KLIPP AL AN,
| ’ A AN ! o il \
A
0.30

e
N,
I

KLIPP

0.25

[Ohm]

[mmA]

{ 0.15
|

0.00 m—
1 2 5 10 20 50 100 200 500 1k 2 5 10 20 50 100 200 500 1k 2k
Frequency [Hz] Frequency [Hz]

Re (TV)

®

\&J
[

4

T Crnes 3 Lees § Res




R 4

Feo=Bli
AMAN— ] ! .
Fy Fr
i
T U EMF=BN| |  BI My R,
,
w1 Woofer dinch in free aifi¥lc LPM 0.1V (1) =

| Info | Diriver | Stimuluzs I Input | Method | Im.-"E:-:pDrt|
Rated walues
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Diaphragm area S
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Frequency Yoltage
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R elative rezolution: @ at Speaker terminals
1/19 oot above [20 Hz (T atout

Ll sy [] Uze Stimulus Shaping

Averaging: 16 | MNoize floor + DC
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Noise floor + DC : X3

oq £l
o == |

)



W1 Woofer dinch in free airkla LPM 0,005V

| [nfo I Diriveer | Stimulus| [nput |Meth-:u:| I Im/E =paort

Routing

[Speaker 2 v]
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Other Parameters ||| current ‘ ‘
Vas 1.2767 | equivalent air volume of suspension 1pp 0.20 A peak to peak value of current at terminals |
n0 0.130 % reference efficiency (2 pi-radiation usi 1ac 0.02 Armms  AC part of current signal
Lm 83.34 dB characteristic sound pressure level (SF Tdc -0.00 A
Lnom Zn missing dB nominal sensitivity (SPL at 1m for 1W 343 4B digital headroom of current cignal

E SMR+D 37.0 dB ratic of signal to noise+distortion in current si¢ I
rmse Z 191 % roct-mean-square fitting error of drivs Ti noise 952 z Trequency of noise+distortion maximum in cul
rmse Hx 2.09 % root-mean-square fitting error of tran

Displacement

Series resistor 0.00 Chm  resistance of series resistor Xpp 016 mm peak to peak value of displacement signal
Sd 5411 cm? diaphragm area | 4 X ac 002 mm rms  AC part of displacement signal

= X dc 0.00 mm =
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Force factor Bl (X)
00:10:06
e -Xprot =X = Xprot
- X X

— e Bl (-X)
3.0 LIFFEL
v fx
2.0
=9
Z 15
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0.0
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Bl Symmetry Range

B Symmetry Point
Asymmetry = 5%
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Amplitude [mm]
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Mode [ Harmanics b ]
Yoltage I Sweep

Ugtat  0.25 Wi Points 4

dend 1 l"‘"lrms Spaced
at Speaker 2 terminals - ]
Frequency f Sweep

fatat 100 Hz  Pointz 40

fend 4000 Hz Spa-:eu:l

bd amimal order of - Additional excitation
diztortion analpsis I:nefu:nre meazurament 0.2 &

0k || Help || Close |

mode : harmonics

voltage : 22 M3, Uend= EEI0|H7t M| X &= #HL| LY, point 50| 4, Spaced= lin(2|L| O
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[Channel 11 %1 %2 [Channel 2]

[Mic) IN1@ 0 IN 2 [Mic)
[Voltage Speaker 2] Uz (ils  [Cument Speaker 2
O @ [Dizplacement)
i
Calibration Calibration
1 vooo= 938 de 1 mm = 0 d
o o x
Headroom expanzion Headroom expanzion
i ade @0de ) -20dB e8de @0de () -20dE

E
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X peak + bottom
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-0.15
102 103
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—_— 025V 050V 075V 100V 3-HtE
KLIFFEL
0.10 HE| 2
rms4f
0.08
E
£ 0.06
=
E o4
=
0.02
0.00
102 102
Freqguency f1 [Hz]
Compression olad ot
| X(f1,U1} |* Ustart/U1
AlXH O
20 025V 0.50V 075V 1.00V SoT=
h KLIFFEL o
HY5HY
-35 oo —
Ige B
. -40
E s | (&,
£ 5 AN
5 55 o gg
=3 .
00 A2 2
65 CIIRCPNES
102 10° dej=7t
Frequency f1 [Hz]
LIEFE)
2 A
2o ¢

0.




Effects of dominant nonlinearities
NONLINEARITY |FREQUENCY OF THE EXCITATION TONE
f<fs f=As f>fs f>> f
BI(X) moves to BI(x) no DC component | moves coil away negligible
(motor) maximum BI(x) maximum
(unstable)
Cms(X) moves coll moves coll negligible negligible
(suspension) to stiffness minimum J to stiffness minimum
Le(X) moves coil to Le(X) | negligible moves coil to Le(X) [noves coil to
(reluctance force) maximum maximum n;}gzimum
<TRF M¥H>
WResults: microspeakeri#sa TRF Rub and Buzz 0.2v @
Infao I Driveer | Stimuluz | [t I Processing I a0 | Dizplay I I | *
tode [Single measuUrement v]
Frequency Yoltage
@ Y ms
F. 100 0.2 :
i e ©) deu
Frnaw 40000 Hz

Rezolution | 0.73 | Hz at[SpeakerEterminals *]

(1.4 FFT: 131072

[] Shaping % averaging

["] Maize floar + de manitaring + prelaop

0k | Help || Close |

Mode : single measurement
Frequency : It SE F82| &y =t Y (o : ME FI= 10~500Hz)

R&B =7 A| Absolute PHD =2 4kHzX| 7t5E

resolution : FFT AFO|= ZA (0.37~2.93), FFT AIO|=E HZA &) 7}HA Z™K|Q| 7} =1, XY
g0l =2 AMOIZE =0l = gd¥e 21 2 AOEe 54 strHA 5F Y92 I

B 72 H=E AHESHolE.



Shaping : 21X|3

Noise floor + dc monitoring : |32

. T = = i
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Average : FH LO|=7} BZ

RResults: microspeaker#Sa TRF Rub and Buzz 0.2v (=]

| Info I Diriver | Stimulus| [nput I Froceszing I a0 | Dizplay I I * [ F

[Channel 11 %1 %2 [Channel 2]
[Mic] IN1@ 0 IN 2 [Mic)
[Woltage Speaker 1) Us 0 0l [Cument Speaker 1)
[WVoltage Speaker 2] Us (0 (0ls  [Cument Speaker 2
Off 0 @ ¥ [Displacement]
T an
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