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LSI-Tutorial LSI38F
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What is the goal of this tutorial?
Eizgel =l = NE Pt §

This tutorial makes you familiar with the Large Signal Identification module.
ZIREE S 2K Large Signal Identification (K15 5 #1R) itk

Since this measurement goes far beyond the well-known Thiele-Small
Parameters, valuable information can be gained by analyzing the driver at high
displacements.

BRI Thiele-Small 244 LASE, %I & 2 B 2 MRk, IS 5t
X EPSNIPTPURE VA2 N AN IE 7/ - SN S E 2B

The tutorial is divided into three parts:
IR A =AY

Part one will examine existing results of the example database, that comes
together with the software.

P8 73— K RS 6 B B A 1 I A

Part 2 will guide you through your first measurement, which runs almost
automatically.

P8 I3 R AR S 1 L H Bhia AT B Ul

Part 3 gives valuable background information on customizing the measurement
according to your needs.

P> =R AE IR I TSR, 2 e TR S AT SC AT I (LK 545 R
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Part 1: Viewing Results
W AER

At higher amplitudes loudspeakers produce substantial distortion in the output

What happens at high signal generated by nonlinearities inherent in the transducer. The LSI allows to

displacements? identify these nonlinearities and relate them to physical mechanisms, particular
N . design, material properties and assembling techniques of the transducer.

AR R RET o N

") PRI AL, st LA 7 i s s i e 2 G i e v

PEAE R R R EL . LSI SR VR PR S AR S MR PE I A 1 5 H P e
I ELNLE], PEA BT, MR RERTR B AR R K

The model used to describe the large signal behavior is closely related to the
small signal model:

FIF3R KAF AT N AR 5 /M 5 AR S DA DR 1

L,(x,1)

The main nonlinearities can be described by the variation of inductance, force
factor, and compliance over displacement. The LSI can identify additional
nonlinearities (not all shown here), and the thermal behavior of a transducer.
You find a more detailed discussion in the reference, and additional material on
our web site.

T AR AR P AR 77 1) LR R, ) PRIBCRIIE (2 A R T 1
Ao LSIATHHR L Bh i BERS WM AR L M4 I (BOA 4 B R AE k) AIFAE
fE. fTLI7E reference R BT 2 1G4 iE, JFAERATIIM S L& 2
HIETERL

= factor BI From the example database, open the Multimedia Woofer and double-click the
orce factor Bl(x) LSI woofer operation to display the most important windows (see dB-Lab
Yiliik s Tutorial for more information).

MAGIARE B 7 TP 4T FF Multimedia Woofer , F£xUids LSI woofer #:4 LL i 7=
BELNE N (245 RE 2 W, dB-Lab Tutorial ).
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The electrodynamic coupling factor, also called Bl-product or force factor Bl(x),
is defined by the integral of the magnetic flux density B over voice coil length |,
and translates current into force.

MRS 2% AT FRAE Bl-product 2% /) K% BI(X), & SNBSS B Y
H B ETT 1) | AR, IR s o )

In traditional modeling this parameter is assumed to be constant. The force
factor BI(0) at the rest position corresponds with the Bl-product used in linear
modeling.

AL G %S AU e . A B R %L BI(0)
FHAE LR AR A () Bl-product —%4

The red curve displays Bl over the entire displacement range covered during the
measurement. You see the typical decay of Bl when the voice coil moves out of
the gap.

ARG AT RN EIE: o e ad v Ao AN =T I T D e sl ey A
WEBE, Bl S A 2 ik .

At the end of the measurement, the black curve shows the confidential range
(interval where the voice coil displacement in this range occurred 99% of the
measurement time). During the measurement, the black curve shows the current
working range.

MRS, PR 2 W T DR V0 T (7 1290 Fl P 25 L 57 % i O i)
HILHLE R ZY 0 99% ) X [a) Y ) o WU S0TIR),  FE (o th 4 W 1 R 0
YEVEH o

The dashed curve displays BI(x) mirrored at the rest position of the voice coil —
this way, asymmetries can be quickly identified.
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Stiffness Kiys(X)
FE Kms(X)

Inductance L. (x)
HIEE L (X)

L R T R LA BI) ISRk . IR, AR R
BIO) AL LR AEHI A R o

Since a laser was connected during the measurement, a "coil in / coil out"
marker is displayed on the bottom left / bottom right.

EH T T 1) 4 T 0, "coil in/ coil out™ #Rid 7R ZE bottom left /
bottom right (/& 1 ffi/47 T ).

Stiffness of suspension Kms (X)
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The stiffness Kys(x) describes the mechanical properties of the suspension. It's
inverse, the compliance Cys(x), is also available as result window.
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AR SR
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The electrical properties of the voice coil is described by the inductance L¢(x),
the DC resistance R¢(T,), and the parainductance L,(x) and R,(x), describing
the effect of eddy currents in the conductive parts close to the voice coil.

o P ) HE 2 R HE S T RS Lo(X), VAL HLPHL Re(T ) ATV HALJER Lo (x) AT FELBH
Ro(X) Kb ATHEIA, IR T 58I Pl A7 E 3 FL A A 1 R i U TR N
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Viewing Results of
LSI Pro

BE LS| Pro &1

Additional results

LIPS S

The inductance L, (x) of most drivers has a strong asymmetric characteristic. If
the voice coil moves towards the back plate the inductance usually increases
since the magnetic field generated by the current in the voice coil has a lower
magnetic resistance due to the shorter air path.

REH A PR HUE Lo () BA BRI FRVERF I o S0 2R el 5 5
W T HOT A5, IR S RN, X O T R RE,
PRI 2B R S HAT /D B R BEL ) 20

The LSI module comes in two different versions: Lite and Pro.

LSI BT 2 PSRN FI AR Lite F11 Pro.

The Pro version offers a much more detailed result, together with the ability to
go back in time to review the adaptive identification process, and how
parameters change over time.

Pro WCAT AL T PR I 45 R o, HEAT AN 3R [9] e 0 DA Rl 5 S 5
PULHE,  JF 55 S0 B RE R I (0] SO 24

Existing results from LSI Pro can be viewed with the Demo-Version of dB-Lab.
However, an LSI Pro license is needed to acquire results with extended Pro
functionality.

LSI Pro [ 4T 45 R Tl i dB-Lab ¥ Demo-Version £ % . #X1fi, LSIPro
VERI TG 547 FE 1) Pro T g — AT 45 AR R

Click the # Close All Windows button in the result window list, then
double-click the LSI — Large Signal Identification (Pro) operation in the project
window. This opens the defaut windows for the operation - the major
nonlinearities, plus the Temperature, Power result window (P, T over time).
AE4E R A 4% 1% Close All Windows #, 485 765 H & 1 X LSl
— Large Signal Identification (Pro) #e/F . Xt T T HAEMEINE O - F 2
AR MR, i b Temperature (L), Power (Bh2) 4k 5L o 11 (b I ] A%
11t P,T).

You see that the result window list in the lower left has more results available
than the LS| Standard measurement.

AT LAE W, 75 F A4S 55 D3 b LS Standard 0+ H A5 58 22 (1) AT H
g,

Open the f5(x) Result window:
T f(x) 45 R O
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Viewing the History
BEEHRAR

Resanance frequency fs (X)
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You see the increase of the resonance frequency due to increased stiffness at
higher displacements.

TR L, A R RS A v 38 00 PR 2 5 v 3 I A R

For details of the additional results available, please refer to the reference, or the
specifications available from www.klippel.de

St o] A A 45 SR B4, 52204 reference B www.klippel.de 58]

Increase of voice coil ternperature Delta Ty () and electrical input power P (1)

(03:59:48)
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This result window shows the increase of the voice coil temperature ATy and the
electric input power P(t) versus measurement time, and different powers related
to the thermal model.

G L R T BB EAT, M A3 P(Q) HIX TR 1 3 K
LB 5 A AR ) 2.

You also see a bold black “time cursor” to the far right. You can drag it with the
mouse, or click into the chart and move it with the Cursor left/right keys while
holding down Citrl.
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Nonlinear Parameter,
Displacement Limits

FEMSH, MBITR

TR IRIRETT LA W A AT 720 FR kL A4 B 7“time cursor” (IFHEDGHR) . #80T LUR Blb
fufee, SOl NERR, JEFEEFA Ctrl 8, H Cursor (JGAF) Zr/4

Bae.

When you move the time cursor around you see the other windows change their
display to reflect the state of the driver at the selected time. This allows you to
review the identification process, and the changes of parameters over time with
increasing amplitude.

LIRS S I TEDGAR, 8 WA A 2 1 SO e AT R S s DL ik i
SE I 8] 4 75 2 A AAOIRAS o 3 ARV AR [P o e R R 5 P47 e
TN E B SR

The time cursor is available in all windows where x-axis denotes measurement
time.

I T G A P P A X s I e ) 1 2 11

Open the Nonlinear Parameters result window. It contains a table with
important nonlinear parameters, such as the polynomial coefficients for the
BI(x), Le(X) and Cys(X) curves, and the displacement limits.

F17F Nonlinear Parameters (IEZ& 12 4k) 45 % . B Af 7 AR
ZHNFRG, 01 BI(X), Le(X)F1 Crs(X) 1 ZE 112 T2 R 5 LA LA R T PR

Parameters like these can be exported to the clipboard on the Im/Export property
page.
WU S H00T S H 2] Im/Export J& P T BT AR 1
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Setting up the
Hardware

wEBF

Part 2: Do your first Measurement

7 2: PATEHRERNE

VA

Power
PC Laser Amplifier
supPly Input

\

Spoaker Amplifier

Output

Teaerminal

Note: Relevant connectors are at the back side of the device (except USB).

VE: AR IR IR A A BE 25 119 T (USB R4

1.

Connect the Distortion Analyzer with the power supply delivered by
Klippel.

HEHR AT Klippel IR 5L .

Connect OUTPUT 1 (XLR, symmetric signal) to the input of your power
amplifier. This cable is not distributed by Klippel since there are to many
Amplifier input connectors available on the market. Please use you own
specific cable.

%2 OUTPUT 1 (XLR, symmetric signal SFRA5S) S A .
W T EATIR 2 D s N T T, BRI 2 Al Klippel i
o RS B O AR .

Connect the Amplifier output to the Speakon connector AMPLIFIER of
the Distortion Analyzer.

R DT i B R L AT AR Speakon 43k AMPLIFIER.

Mount the driver in the driver stand or in a baffle.

FEA7 745 SR B AR b 22 17 7 2 LR

Connect Speakon connector SPEAKER 1 to the terminals of the driver
or loudspeaker. Use the SPEAKER cable (having a Speakon at one end,
and clips at the other) coming with the system.

4% Speakon 42 SPEAKER 1 Fl47 7/ #% ok S5 46 1055 1 . I R 4E
H 47 1] SPEAKER £k (—Jk7F Speakon, % —3kifi4H).

A Laser Displacement Sensor can be connected to the LASER input to
enable the identification of the mechanical parameters.

WO AR IR W IEH B LASER N dii, LAARVFI)#SHHHA.

Connect the PC to the USB port.
B4 PCHLA USB i [ .

KLIPPEL R&D SYSTEM (LSI)
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Note: The LSI uses a protection system that adapts well to a wide range of
drivers. Before using a very small driver with a low impedance, please see
"Protection Parameters" in Tutorial 3 or the Reference for adjusting protection
limits and small signal gain.

W LSHAEH] 8N T2 (K97 7 % AR AR R G A HAAIRBL BT AR H

NI S AR, TS ILFR 5B 3 ¥4 HU"Protection Parameters" ({372
) ok Reference (B ), FREUH SRR T FRANME 5 188 235 A A5 B .

Safety Information: The LSI can be used for destructive testing to determine
the maximal limits (power, temperature, voltage, displacement) which are
permissable for the drive unit. The user is responsible to comply with safety
requirements. Note that overload of the driver may cause a fire hazard.

ZAafE R LS T It ill,  DAIIE % s ot Se VR R T TR (B
2, Ol R, ). MR TR e . R A A AR
BT RE T BUK K IER o

Using a Laser

wst CAUTION LASER RADIATION !
/NN TR !

Avoid direct or indirect (e.g. reflection) exposure of human eyes to beam !

G N IR 2DCHR ) B R4 (U St $h

See section Using a laser sensor in the hardware manual for basic information
about laser measurements.

2 I, hardware/ Using a laser sensor "7 SOl & 1) FE a5 Lo

1. Connect the laser head via the laser controller to the connector LASER at
the rear side of the hardware unit.

2 WO B EHIE RSO SR BIAL T RELF P IT T T4 1 LASER.

2. Make a dot of white ink (correction fluid) on the diaphragm and adjust
the Laser to this point.

FEREFT EARIC— R (RSO IO RNZ A A

3. Ensure that the rest position of the diaphragm is in the middle of the
lasers working range.

BAORIEE T (R b 07 EAE SO AT A rh ) 47

: ) To become familiar with the LSI-module you should start the measurement by
Starting from dB-Lab using dB-Lab. In dB-Lab, create a new object with an LSI operation. (More
M dB-Lab FFf information can be found in the dB-Lab Tutorial and reference):

KLIPPEL R&D SYSTEM (LSI) Tutorial e 9



PR R LS|, 48 izl i i ] dB-Lab JF4REE TR . 7F dB-Lab
v, BN LSHERER BT AT % . (B £ 15 B nl {E dB-Lab Tutorial 1 reference
R 3)):

In dB-Lab Pro, click = Create/Open Project select a folder to work in,
and click OK. Then click Z¥New Object.

7 dB-Lab Pro ', ftiil; Create/Open Project (fl&/JT IR H), #E#
— AT TAE, JF il OK. T il New Object (BTt 44).

In dB-Lab Lite, click & Open Object, in the browse dialog, click New...
to create a new object, open the new object.

7t dB-Lab Lite 1, i Open Object (FIJFXF%), AEWIMERHEHE S,
Rl New . SREIEEFT XI5, AT TR So

Note: LSl is available in three different versions (Woofer, Woofer+Box,
Tweeter). You can follow this tutorial with any of these as long as you have a
licence. For more information, see "LSI Versions" in the Reference

YE: LSI3&EH T 3 FlAS [\ 11 fi A= (Woofer, Woofer+Box, Tweeter). H Z47 1

P

nl UBIR i AR IR FE AL AT PR . 2 MER, WS

Reference/"LSI Versions".

EI--lﬂﬂ Driver Ell:l iy First project
B8 Bk auralization =0 Driver
B8 D15 30 distartion B8 AUR auralization
B2 LPM linear parameters B3 DIS 30 diskortion
WETSE <1 large signal B2 LPM linear parameters
- B2 PWT power best BNEE <1 |arge signal
- B2 I simulation B2 pWT power tesk
B2 TRF {preview) B2 5IM simulation
B2 TRF {preview)
project window in dB-Lab Lite project window in dB-Lab Pro
dB-Lab Lite H 1)1 H % [ dB-Lab Pro H1f3 H % [
1. Inthe project window, select the LSI operation.

EIUH & HH, R LSIEAE.

Double click on the LSI operation, to open a default set of result
windows. Since no data was acquired yet, the charts are empty.

Wili LSHRAR LT IT 45 R & D IBOA B E. i T s R,
BSIEASES iR

Make sure the Hardware Unit is set up correctly and connected to the PC
using the USB cable.

B ORI B0 O IE A B B8] USB ek HLIE ) PC ML L.

Verify that the settings on the "protection” property page are appropriate
for your driver

KLIPPEL R&D SYSTEM (LSI)
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Polarity
et

1% 512" protection” & 1 1T K5 € 1 H TS K47 74 2 FL AR

WARNING: Wrong settings can damage your driver. See
"PROTECTION Page" in the reference section for more information.
Be especially careful with tweeter and telecommunications
drivers

L HRMR e SRINEREE SRk, EE2ERES L
reference/"PROTECTION Page". iE AR B E IS ME NEY
Ao

5. Click B Run to start the measurement.
% Run 8, JFaG & .

The measurement will check the amplifier, and then automatically find the
working range based on the default protection parameters. For more information
on the protection limits, see Tutorial 3, "Customizing the measurement”. For
more information on the individual steps of the LSI, see "Modes of Operation”
in the LSI reference.

MRCEAS A T, B B SR BT BOA RS S 800 TAEEH .. B2
HRAPTIRIIE R, WS WHEREE 3 #4 (1)" Customizing the
measurement” (& HII &), 2K LSNP EREE, S W LSI
reference/"Modes of Operation” (LSI 2 H/EVERE ).

Near the beginning of the test, you should verify the polarity of the driver is
correct. We recommend that positive displacement represents an outward
movement of the voice coil.

WRRTFAEHT, AL S 75 s AR AR M 5 IR . AT, IEAIRAR
xE ANz .

A DC component is generated in step 2 of the measurement, and the following
message is displayed:

KRS B PR 2 724, DU E B BoR:

Check Polarity

Generated DC-component should move vaoice coil in pozitive direction [coil out).

x

If not: pause measurement, switch cables at speaker terminals, and continue

Verify that the DC signal moves the voice coil outwards. If not,

ZSEH R T mAME S E . WA,
e Pause the measurement {2l
e Change polarity (switch speaker clamps) A2 # Al P (5847 75 28 251
e Continue the measurement 4k 4] &

If a laser is connected, "coil out" and "coil in" will also be displayed in the
respective result windows. Note that this information relies on correct polarity of
the laser calibration.

KLIPPEL R&D SYSTEM (LSI)
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Pause Measurement

FFNE

Finish Measurement

ST/ E

T SOE CER:, "coil out"Fl coil i E R AR E NP Bon. EE,
TR A AR T IO A Y P TE A RO AR 12k

The measurement can be paused at any time by clicking the Pause button in
dB-Lab. To continue, click Pause again.

WU T Bl N I sk 7E dB-Lab 3% Pause BT, SE4kLE, Hi% Pause .

You can also select STOP from the Processing Unit menu to pause the
measurement, and select CONTINUE to proceed.

R AR ] A Processing Unit =% 5 Rk £ STOP K5l 5, ke
CONTINUE 4k£Li & .

The measurement can be finished once it reaches the Final Mode (displayed
both on the hardware Unit display, and in the State result window). By default
the measurement continues to run so you can monitor long-term effects.

— H 335 &5 (# S 1F hardware Unit display 71 State result window
T, MRS, BRATEGLE, MEAkEHEtT, DR Al WS 4R R .

Note: The 2] Cancel Operation button changes to Save/Finish when the
most important data is available.

VE: MmO EE ] I, #4401 Cancel Operation #4454 Save/Finish.

To save all data, the measurement should be finished from dB-Lab. If you finish
the measurement at the processor unit the stored measurement data will be lost.

SORAF T A HE, DY dB-Lab 158 . W RS AE A PR H T 58
W, SAEmlESRE TR ZER.

Click the Save/Finish button, and choose "Finish Measurement" from the
Finish dialog.
4 Save/Finish 8, I M 5E8 5 1 HE - £ $E"Finish Measurement” (53l &) .

KLIPPEL R&D SYSTEM (LSI)

Tutorial e 12



Modify the Protection
Parameters

BRI S

Import parameters
from LPM

M LPM H & AS¥

Part 3: Customizing the measurement
o 3: e HIE

The LSI determines the maximum working range automatically, it uses
protection parameters that are adaptive to a wide range of drivers. The default
setting is safe for most drivers with 40 Hz < fs < 150 Hz, but may be overly
protective especially for large ones. For very small drivers (like headphone
drivers) you might need to lower the small signal gain, and/or use more
restrictive settings.

LSI A Zh il 2 e K TAEJEH, e RBEN T2 75 ds SR /4 2
Ko BRINBOE RS K7 1 IR AL 40 522 31 150 A% 2 (7]

(40 Hz < fs < 150 Hz) (#2822, A e sed T-O/97, Rl 2
PRI i HAA . AR /N7 75 s AR (R L), BN Z R AME
AR, JFEAE R A IR R BOE .

1. Select the LSI operation in the project window.
FEIH k£ LSH AT .

2. Click View Properties, and select the Protection page, where you can
change the protection settings

siiti View Properties, 1E#+¢ Protection GU[HI, % nJ F 1% 0t i el AR £
PBOE .

3. Auvailable Protection Parameters are:
EH MR S48
e Increase of temperature ¥/ (14 0
e decayof Bland Cms Bl F1 Cms (1%
e input power (real) HIANThE (FEE)

Note: Smaller values for Bl;;,, and C;;,, mean more aggressive measurement.

N B||im$|] Cm@[%%’ﬁ%% SN

If you change the protection parameters while a measurement is running, the
operation will go back into the Enlargement Mode to adjust the working range
based on the new settings.

WIS N IE AT SR R S5, B R KR M) 2] Enlargement Mode (14
AR ) SR R RL T BEE AR S E00 TAEEH .

The Large Signal Identification uses only electrical information (current and
voltage) at the speaker's terminals to measure the elements of the pure electrical
equivalent circuit and the shape of the nonlinear curve for force factor (BI-
product), Compliance Cy;s and Stiffness Ky as relative quantities, e.g.:

KAG 5 HERAE S 5 2% A B A5 B (FRUART ) il =40 Fi R 553K
LI 117G 2% 91 HOBs XL (Bl-product) , I Cs FIENDJE Kis AEZe 1 B2k 11)
WIAE A, Blhn:

KLIPPEL R&D SYSTEM (LSI)
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X C,.(Xx
CMSreI(XreI) = CMSreI(X J = MS( )

prot

where Xgrot IS the allowed limit of the displacement detected by the automatic
gain adjustment. Thus the relative compliance Cysre (Xrer) is displayed in the
range —1 < X < 1. At the rest position holds Cysye (x=0)=1.

Xprot A2 FH 1 21y 184 2 Y RSl 2 47 8 1K SRR T B o DRI ARRE Y, Coisrer (Xrer)
E%Fﬁ@] _1 < Xrel < 1 ZI‘ETJ o #jﬁ:%i/ﬁiﬁ CMSre| (XZO):]-O

The absolute identification of the mechanical parameters (e.g. Cys in N/mm) can
easily be accomplished by importing at least one known parameter value (BI(0)
or Mys):
1. Openthe IMPORT property page.
2. Provide the parameter Bl and M, , e.g. from the Linear Parameter
Measurement Module (LPM).
The clipboard may be used for the transfer.
Open PP Import/Export in LPM and press Export button
Open PP Import in LSI, press Import button

T2 SR LR BT i) SR d ok 5 N D — AN AN S HUE R 5 R (BI(O)
8¢ Mus):
1. #7JF IMPORT J& 1 1T,
2. RAELSHBIA My, 1, MZMESEONRBR (LPM).,
BYGAR AT T AL S 24
fE LPM 14T JF PP Import/Export, 1% Export .
7£ LSI #7147 JF PP Import, % Import .

Note: You can identify the absolute values also by using a laser. However,
importing a mechanical parameter is more accurate and robust, as the Linear
Parameter Measurement (LPM) is more immune against measurement noise,
vibration of the laser stand at high amplitudes and detects certain malfunctions
of the laser (like limiting) automatically.

W BT DU PO RN . SR, T2 2808 SR AT

B, DA 2 5 (LPM) A T H M 7, R e e I AR 30T 37 2 )
Pz S H A e P I FrT LA SO (6 Wl TRR) 2R Le s

Defini h d of By default, the LSI continues to run after identifying the nonlinear parameters,
efining the end o SO you can assess long-term variations of the parameters.

the measurement BT R, LS| P s F M BT A2 AT, [ TR A B8
5 R Rk

For a predefined end of the measurement, you may specify the mode of
operation in the property page Condition where the system is supposed to
pause:

1. Open property page Condition

2. Select Thermal Mode in drop down list Finish task after.

3. Restart the measurement

KLIPPEL R&D SYSTEM (LSI) Tutorial e 14



4. After completing the Thermal Mode the measurement will be paused and
the message "Task finished" will be displayed.

5. You may finish the measurement by clicking Finish/Save or
continue by releasing the Pause button.

XF SRR B R A, T e JE MU Condition HREHRAEIIRL, %
b B G AEE AR

1. fIJF)EPE I Condition.
18 R+ %Z Finish task after 11£3#% Thermal Mode.
B A shill
7t Thermal Mode (FA#E0) 58 peia, MIEE1E, Wosi E " Task
finished" (L4558 /%) -
5. f&nl il Finish/Save K5e il & siR it Pause SK4kSE & .

Hw

Speeding up the The Condition page provides ways to expedite the measurement:

measurement o If you are not interested in the thermal parameters, you may select the
Nonlinear Mode in the property page Condition in the Finish
pijipz ) b= After.. drop-down list.

o If you know that the motor has a equal-length configuration of voice coil
length and gap height generating a early decay of the Bl product you may
shorten the convergence time in the Nonlinear Mode on the Condition
property page to 1 or 2 minutes without loosing accuracy.

UL Condition Hr At T hn PR e i g 44
o WIRENHEESHORNEIEER, ATE T U8 Finish After.. 1
B )& 7T Condition HiE# Nonlinear Mode.
o MBS KA A A S P A L, IF FLRERR s e AR
7 Bl product fJ BIEE Nk, R ATTEA ZARUEMPE SO T, TRk
P 1 JE PE T Condition Hef S TRl 4E R 2 1 3 2 3B

The property Generator allows modifying the properties of the noise used as
excitation signal.

15 A e JEPE T Generator H At VEIE T A TSRS o 1 e 745 1

Modify test noise

The automatic setting optimizes the signal towards best identification of the
mechanical parameters, by putting all energy around the resonance frequency for
high displacements and relatively low heating. For improved detection of
thermal parameters and inductance characteristic, you should select a larger
bandwidth.

F 51 18 B30 o 6 AL S R I A Pl S8 IR AT I T A R RS 5
CASEI R AR ) 1 22 80 R 0 T3 S 4R FUBRRAE (R S A U, A
P BRI 5

H he b Although the measurement runs almost automatically the setup parameters
ow to get the best accessible on the property pages may be used to optimize performance.

performance HARIIA LT FIBIEAT, AR YE ST LSS4T I TR A
IR B e
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Import BI(x=0)
£A BI(x=0)

Optimal Noise
Bandwidth

L=

Optimal Working Range
BIETHLHE

Although the mechanical parameters may be provided in absolute terms by using
a laser head we recommend to import the BI(x=0) via the property page
IM/EXPORT. The module Linear Parameter Measurement is dedicated for
providing the force factor Bl at the rest position x=0 and for measuring the
moving mass. After performing an LPM open the property page IM/EXPORT
and press the export button. Select the new LSI and open the property page
IM/EXPORT and press button Import from Clipboard. The Bl(x=0) may be
imported at any time (before or after the measurement). Available data will
always calibrated automatically.

AR A OGSk, I SET LR E I A Y, (HRATTEUE &
JEE T IMIEXPORT K-S BI(x=0). Zk1EZ BB sU) T4 # b AT
B x=0 AbFeft AL Bl DL B8 S . $UAT LPM G, 1P E M
T IM/EXPORT, 1% export (‘1) B . ZEFEH AT LSI #AEIFFTH )2 2 0T
IM/EXPORT, #£BYI#R 4% Import (F ) . nBlI S BI(x=0) (7£ll
ETEG ). TR BdE ST A S HE .

During the parameter measurement the internal model is fitted to the transducer
by minimizing the error E; between estimated and measured current. Typically
the error E; will become below 20 % for most drivers at the end of the Nonlinear
Mode. Transducers having a high value of inductance or a non-regular
frequency response will cause a higher fitting error which will degrade the
accuracy of the measurement. However, by adjusting the spectral properties of
the used noise signal this effect can be substantially reduced. Here some
guidelines to use optimal setup parameters on the property page
GENERATOR:
e For woofers use pink noise signal and a cut-off frequency of the low pass
fiow = 20 fs where f; is the resonance frequency of the driver.
e For tweeters use white noise and the maximal cut-off frequency fin=3
fs.
e Set the cut-off frequency of the high-pass fyigy < 0.25 f; to provide
sufficient excitation below resonance.

SR EIIE], AR DR A v R S SN R FAL TR R E dMER
AR AT G . T, XN T RE AR, ARG
FERT, 1R7E E KR T 20 % i e RO E s AN DU A ) S R HL B 46 E S
K 5 [ AT AT e AR A R AR U AR 22 0 AR, T o Y R P e P 1
IR R, 2SR R B kD o (BB L 5T GENERATOR A7 — 484§
MimtER ES N TEHE B

o Xﬁ?ﬂiﬁ*ﬁ?g%%v 1%%*}/1\21[]%%{%%’ 1&@%‘2%5@& flow:zo fs’

T 1 7 4 AR TR I R A
o XNTmEEHAAS, HHARAES, BRMREBRME fo= 3 f.
o WE RN frgh < 0.25 fo LELAMIT TR 1) 2% K 13U 24 -

The adaptive identification determines parameters giving the best fitting over the
working range —X, < X < X, where the probability of the occurrence of the coil
is more than 99%. This range is about 20% smaller than the peak displacement
Xorot allowed by the protection system.

I I TROR 0 s ) A 3 L 99% ) AR -X, < X < X, N, &3
MRS IS H % EILE R RSV INIEEAE Xoa K21/ 20%.
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Small Signal Amplitude
Level

DEEHANTL

How to measure
tweeters and mini-
loudspeakers

21T B B s A
it 7k

For this reason, we recommend to adjust the protection parameters in such a way
to measure the curves up to X, Which is 20% higher than the peak
displacement required for further analysis and system design.

BT ZIR N, O T D T AR RGBT, BATTEE ORI i o R
PISHL, W 2 R PR IR W R A2 34 2 5 20% 1K) Xpro AL -

The LSI measurement procedure starts in the small signal domain defined by the
parameter Ggq,q and the gain of the external power amplifier. The starting
amplitude is not very critical in most cases. However, if the level is very low the
measurement will be cancelled by an exception error saying that the gain of the
amplifier is too small. Contrary, if the gain is too high then the nonlinearities
and the heating of the driver will produce some bias in the estimation of the
small signal parameters and increase of the voice coil temperature. After the
measurement please check the increase of the gain during enlargement mode is
within the limits 12 < Gjarge < 26 dB.

LSI IR T I U6 T 250 Gaman FNAMZ DR 1Y 2658 SCHZIME 5380, KB
SHEDLT, WIGRIEA SR OCHE. AR, 1 RIRIEHORAC, WERh—
TN DRI 25 AN B B R EOY . AR, WURME S KE, A g
FRACTH I L PR T R A SR A /M 5 S B VP A R Bl L T 888 b=
— U, MRS, 1A enlargement mode (A ) TR Y 25
IR 461 TP 12 < Grarge < 26 dB 4.

Some tweeters and special loudspeakers intended for telecommunication have
no regular suspension (such as a spider) giving mechanical protection of the
voice coil. Here the maximal peak displacement Xmax can not be detected
automatically by monitoring the variation in BI(x) and Kms(x) as performed
successfully for woofers. To protect your driver use the maximal input power
Pim to find the limits of the allowed working range. Note you may change the
value Py, during the measurement (and the system returns into the Enlargement
Mode).

— S AR R I T TR R R 5 A B A AU 45 S L
AR B R (WG e D). BRI, B KIEEALEE Xmax REEH
A h3E i W BI(X) R Kms(x) AR A4 RS - O TA & 4 75 3 1% 7 7]
7)o BARYIEII S SR A, T BRI 2 Py AR VR AR
JEHI TR . R, AT CAAEDR I 2R Py (8 (RGOKG IR [P 2]
Enlargement Mode (35245 2)).

It is recommended to use an appropriate laser sensor during the LSI
measurement which measures the peak, bottom and mean displacement directly
and shows the orientation of the x-axis (coil in and coil out position).

Those result can be compared with the predicted displacement (based on current
and voltage monitoring) in the result window Displacement. The predicted
displacement describes the dynamic generation of a dc component due to
asymmetries in the driver nonlinearities (such as BI(x), Kns(x), ...) but can not
reflect a shift of the rest position caused by other causes such as gravity
(changing from vertical to horizontal driver position), visco-elastic behavior of
the suspension and static air pressure generated by heating of the air sealed
below the diaphragm. The shift of the rest position during the LSI measurement
is also displayed in the nonlinear parameter windows BI(X), Ks(X), Le(X).

FEIAE LSI I 3T P 538 (0 P LR A AR I, AR HE AL AL -
YN LA Sz x by 1) P SO Al s (o Rl E AT HH O A7 ) o R R0 e 5
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BEATHRR . P A AL RS IR T b 97 75 s FRAR AR S R I AN B (B
W BI(X), Kms()FIAXTFRIE) 7= ERISE I B AL, H2ANRE
Wt p G s R SR T ) (A7 s Al A BV B A
AR) FIUKE AR EAT A9 DL H B 5 5 A A AR P AR I S A R P S RS 1)
LA B WA . LSHIE IR, 5 R AL B A% [ SRR AR E S 5
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