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TRF Tutorial TRF #&

Overview #%i

The TRF module measures up to two signals simultaneously (< 48 kHz) to
calculate transfer function and the harmonic distortion of a system excited by a
logarithmic sweep. Bandwidth, amplitude and frequency shape of the stimulus
as well as averaging of the periodic response may be varied by the user.
Purification of the linear impulse response from nonlinear artifacts, windowing
and other post processing such as cumulative spectral decay or sonographs are
provided.

TRF Bl A 208 2 A~/ T 48KHz 155, BASK HE B (s 5
A R A5 3 R B R I R L. IRENAE 5 AT B, PRI AR 268 % LA
P8 JE B N R DA P BAT AR S G SRAIE T, ARGk O rp 4
HUER PRkt N, WAL, ML — L5 AL, SR AR e gk A H
P

It is used to perform typical measurements such as acoustical measurements,
impedance measurements but also sensitivity and frequency response of the
displacement of the cone.

ERHIRPAT — LR IR, A, BT, R FLRE R T
RABURE VAL A AT A% 04 Wi [0 o

What is the goal of this tutorial?

FRER Bir R A

This tutorial makes you familiar with the TRF module.
ZHFRLAR AT TRE Bk,

The tutorial is divided into three parts.
FORE N 3AEEY
1. Inthe first part Viewing TRF Results we will show you how to view TRF
results already stored in the example database.
1E5E—# 43 Viewing TRF Results (27 TRF Z54) o, BATTKALA IR
JEoR, BREEE COREAEBIREEE e P K TRE 25281,
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2. The next part of the tutorial Performing a new TRF provides a step-by-
step recipe to measure the sound pressure response and the electrical
impedance of a loudspeaker.

WL —#B%) Performing a new TRF (77— 7°##9 TRF) &4t T
TR 47 75 8% 75 T i 3 R fEL LTG0 2B A 21

3. Inthe final section Customizing TRF we discuss modifications of the
setup parameters to improve the performance of the measurement and
show how to use more sophisticated features.

fEf i %47 Customizing TRF (7 TRF) i, AT idie, EAeik
ITRESHEN, U TUeslEERE, JFRn BN E 2
PRI

In the chapter TRF-Reference you will find more information on the basics of
the signal processing used as well as a detailed description of the result windows
and the setup configuration of the property pages.

fE% 7 TRF-Reference 1, AR 1] LR BT IEA 5 5 Ab#E DL S 45 L 11
IR RN BE T 1 S A A .
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Viewing TRF Results (Part 1) B &
TRF &8

Open the Example_Database, select the object first example driver and open the
operation TRF transfer function.

fI7F Example_Database, iEF¥X% first example driver , JFJT )3 #:4F TRF
transfer function.

Double click TRF transfer function to open the default windows. More
information on how to navigate within dB-Lab you can find in the dB-Lab
section of the manual.

Xt TRF transfer function SRITHERINE 0. T2 H KBRS dB-Lab [
{5 B, R0 LAAEF M ET dB-Lab H#K2.

. _ The time characteristic of the excitation signal that is used to stimulate the
Stimulus KahfE 5 system (result window Stimulus (t)) reveals some fundamental properties of the
(time domain Fi) transfer function measurement. The excitation signal is a sine wave that

frequency varies continuously from the frequency F, to the frequency Fpax. At
every discrete time step only one unique frequency is present. As frequency
increases exponential with time (logarithmic sine sweep), each single frequency
is mapped to one unique time step. This means that the linear time axis in the
figure below could be replaced by a logarithmic frequency axis showing the
instantaneous frequency of the sweep.

FIARIK ) 28 48 1 A 5 I TAVRAE (478 &7 L7 Stimulus (1)), JEIL T —2&4%
8 PR RO R (R AR WIS S NIESKBAE S, R Py 2
Froax < A 2 IELAAL o FERE— DB HLATIN H) 204 1 HARBL— AN — R0
o BRI ] AR EOB AN G B IE LA, REAS SRR — > Pf
L 1P 2 SR =R = < SR T N2 G N AT DN S R N T e b 1
I 3R P X RO R R A

Stimulus (1) vs time
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The picture above is zoomed in to get better resolution. To zoom just draw a
window around the region of interest. For more information check the dB-Lab
manual section.
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First channel
Sound pressure
response

58— BE: 5 R M Y

B T A, AR B R MR . BEARTRE Fr s R BR A
PRIt S0 D FEHE L — T LB R AT B2 1045 8 245 dB-Lab T
Mo

The main advantage of the log sweep is the ability to separate the linear
response of the system from nonlinear (harmonic) response. Intermodulation
distortions are not excited as the stimulus contains one frequency at a particular
time step.

XU E AL AUE, T DUAIEZe P (R 8) i[9 23 B9 2R 458 1) 2 P i
No ERENE SRR E I AP B RS — M i, B R A
Wl

Literature: Miller, S. and Massarani, P. Transfer-Function Measurements with
Sweeps J. Audio Eng. Soc., Vol. 49, No. 6, 2001 June.

SCik: Maller, S. and Massarani, P. Transfer-Function Measurements with
Sweeps J. Audio Eng. Soc., Vol. 49, No. 6, 2001 June.

The TRF module is a true 2-channel data acquisition system. Various input
signals may be used to measure transfer functions such as external signal related
to excitation signal but also external signal related to another external signal. In
this example two external signals are recorded. The sound pressure level
measured by a microphone is acquired on input channel Y1 and the
displacement signal of the voice coil (measured by laser) is acquired on input
channel Y2.

TRF BEEZ AN IUIERRIEH R AR R G AR A 5 # T LUTR I
EAE R RS A RIS RAG 5 B BT LU 55— MR AE
THRMIKAG T AT, AIRAE S ghdR. 2
I A3 I 75 IS G AR AN Y1 E3RAS, SR A5 5 (I o6 Il &
TR AR ASIE Y2 L3RG

Due to the specific stimulus the envelope of the time domain signal of the
transfer response is equivalent to the frequency response.

M TR S8 B IRBN AR 5, AR M L I del 5 B 2% S8 T A W N
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Impulse Response
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Please note the different scaling of the y-axis (linear in upper graph while log in

lower graph).

THERY B AR ZIE (EERENMEZIE, T RN EZIE).

The figure below shows the impulse response calculated from the sound

pressure response.

MR TP Hs i R R SRS R B R
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Windowing &
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At the end of the time axis some minor artifacts can be noticed. These little
peaks are the harmonic distortion information. Due to the very special excitation
signal the individual harmonic distortion components are mapped to a narrow
region of the time axis. This effect generates the little artifacts in the above plot.
This allows accurate separation of the linear and nonlinear responses as well as
the extraction of the harmonic distortion for further analysis much faster as with
stepped sine wave excitation technique.

FEIS TRV A, — 28N PRI R B o XL/ PR A il 2 1 K LA
So BT AR RRRAGEINAG T B AT R 8 3 WS £ I TR A —
PRI o AN AT B O N O . SR AEAT, G
ARG Wi N (R VRER 73 B9, AR IR ORI, R 7 N8R 1 52 B il 12
ENIIERVE Xﬂ“?ﬁ'ﬁlﬁ mFI’J’%‘E, LYISEER

The section of the impulse response that is used for further analysis can be
selected (windowed) with two markers (e.g. to isolate direct radiation from early
room reflections, diffuse field response and nonlinear artifacts etc.). This way
quasi-anechoic measurements can be performed. The part of the impulse
response to be analyzed is marked by red color. The easiest way to shift the
markers is using the mouse for dragging. Alternatively, press [SHIFT] move the
mouse to the desired marker position of the left marker and press the left mouse
button. Press [CTRL] instead of [SHIFT] to move the right marker.

A5 33k — 25 3 A Al P £ B N B R e 2 ANARAC BT B (i, I
W&QTEPBEHEE%ET P70 N RN AR L MO AR ) o IR, METH A
ST LA o X3R4 20 AT FCD S i S e b s A 2 €8 BT ER IR, RS Bhbs
iaﬁﬁﬁiziﬁjt%ﬂ% b . B, AT LI [shift] S8 80 BRbs 21 A0 b
CRARALE, ARG i bR A B . FZ[CTRL)EACE [SHIFT] kB 5h A bs

ide

If the position of the window is changed, all derived results will be recalculated
without a new measurement.

UR S LB RS, AT ORI, P C A9 2 i B Fop -5
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Infa I Diriver I Stimulusl Input  Fraoceszing | Ime:-:pu:urtI Displa_l,ll
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—findow — Tranzfer function
1M1 #  5h
T CE g
Hifl =
 Pon adaptive (1 e e
" Adaptive [room mods] INT ¥ Stim
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IEI
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There are various applicable window shapes. Open the Processing Property
Page and watch the Window setting. Half (typical used for driver measurements)
and Full (for isolating harmonic distortion or room modes) shape is provided as
well as various shape forms. See reference section for more and detailed
information.

HEFIE R A DB FTIF 8T Processing,  Jf H. A F Windows %
5. Half (SL7 T30 28 PR ool &) A1 Full (5 25 1% R Lk == )
TEIR CA S S PR e At B2 417515 B & & Reference.

Eundamental + This result window shows the fundqmentgl and the harmonic_ distortion _

A components of the sound pressure signal in absolute SPL. It is calculated using
Harmonics the current window setting (position and shape of selected window of impulse
B R response).

SERE DR TAX ARG b, PS5 R RE B R By AT 2
PR B B0 BT T S (ki &, A3 £ 10 T A7 S TBAR)
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H(f) Magnitude
H(f) e

Fundamental + Harmonic distortion components
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However the Fundamental is not divided by the stimulus thus meaning absolute
SPL. The correct SPL level is calculated if in the property page Input the
microphone sensitivity is specified (See 3" part of tutorial, section Calibration).
IR, FEPTFBA WK BNE 5 TR 5y, IERAE A0S 75 IS . W RAE S
PEVC Input 77, 22 50 R RBUSE AR W, T8 IEAf B0 75 T 20 AT R o6 ok
(ZHE AR 34y, /N5 Calibration).

TRF transfer function (first example driver) x| |
Infi I Drriveer I Stimulus  Input |F'ru:u:essing| a0 I Displa_l,ll ImLI_*I
[Chatinel 11 %1 %2 [Channel 2]
(Mic) IM 1 & N 2 [Mic)
[Voltage Speakerfl] Uz " 1z [Curent Speaker 1]
[Moltage Speaker Bl Uz | 7 lg  [Curent Speaker 2]
af {* % [Displacement]

— = Off
Calibration Calibration

|n.nz34 ¥ o= M 4B |1 mm=|n de

_—

[T Curvefar M1 Impart... [ Curve for # Impart... |

Headroom expanzion Headroom expansion
i 8ade &~ 0de  -20d8| ¢ 8dB ¢ 0dE O -20dB

o | Help | [ Close |

The result windows H(f) Magnitude is a true transfer function, meaning that the
sound pressure signal is divided by the stimulus signal (in frequency domain).
The result is a relative curve in dB independent on the magnitude of the
excitation (holds valid for linear systems only). The graph is already included
above.
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25 L% 11 H(f) Magnitude 2os 12— NEIE AL R, KR T HEGS
W IK N5 5 BRI o (EEAIERVE ) o 45 S —NBL dB Sy 57 R AR G il 28,
50 s 5 RIS (R REEH ). 5F LK.

Until now all results are discussed for the microphone input signal (routed to

Second Channel: Y1, left side in property page input). Since the TRF is a two-channel system the
Displacement second input signal Y2, recorded in parallel, may be investigated too. In the

\ example a laser displacement sensor is routed to channel 2. Check the input
% 2 PE: fr P P p

property page for the current routing.

FIIAE, P IRI SRR AT R AR S0 (Hh 2 Y1, &k
WAL input). W1 TRE &2 —DXUBHE RS, BT 0k m5 2 M E
Y2, AIREMAHET A FEB T, ORI AR it BUBUE 2 1.
XA, A AR AR

To avoid too many result windows the results are shown for channel 1 or
channel 2. To view the results of the second channel select H(f)=X/Stim. on the
property page Processing. Pressing OK results in updated result windows.
Watch now the H(f) Magnitude. The speaker clearly has a constant displacement
below its resonance frequency fsand a 12 dB roll-off above f; .

WG 2 B 45 R D ATUE 1 eAiE 2 BoRgi . 2EFEE T Processing
HF H()=X/Stim, KAFR 2 MiEr g5 R . it OK, S50 DB
g R O iR, Mg H RS, R B HAE SRR fs LR, A —
AMERFE, EISTRFE fs L E, A4 12dB 1) F .

Open now the result window Fundamental + Harmonic. Now the harmonic
distortion components are plotted. Note that at low frequencies where the driver
has significant displacement the harmonic distortion are much higher than above
100 Hz. This nonlinear characteristic is measured very fast due the logarithmic
sine sweep excitation.

IRAEFT FF45 5% 11 Fundamental+Harmonic. 1535 26 B A0 k22l sk . v
B, {EE e AU B AT R AL, I R TS LU AR S 100HZ LA EK
5%, TS, AR R AE AT DUIE S P st

Fundamental + Harmonic distortion components
H(f)= DisplacementX / Stimulus
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Above 500 Hz the laser resolution becomes poor as the used laser has a cut-off
frequency of 1kHz.
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SPL Measurement

FEENE

Hardware Setup

i

Performing a new TRF (Part 2) 47—
AHTEI TRE (38 2 347)

In this part of the tutorial you are guided to perform your first two
measurements. As typical examples we will measure the SPL and the electrical
impedance. Please follow the steps carefully and feel free to play with the set up
afterwards.

EHRER X — b, PREAERR S T HATIR B R 2 AN AE R R
B, BATPREI R T A BT, N O HBERBE R AR, R
Jos AR IREAT TR o

The following equipment is required: " [ {4 % J& 2 HEH)

o Distortion Analyzer 1 (Power Monitor 8 Hardware does not support TRF
measurements)
RILHHTAX (B4 Power Monitor 8 A3 £ TRF Il )

e Microphone connected to input IN1 of the hardware unit
2 50 WEFE B RE A L IC S A S IND |

e Driver mounted in laser stand
Y s LRAE O AR SO

o Power Amplifier

R1)i)

1. Connect the Distortion Analyzer 1 (DAL) with the amplifier (Amplifier
cable to connect OUT1 output with amplifier input and amplifier output
with Amplifier input of the DAL). You will find more information in the
chapter Hardware within the manual. Please note that this cable is not
distributed by Klippel by default since the input connector of the
Amplifier is not standardized.
¥ K E 4y Hr% Distortion Analyzer 1 (DA1) 5 Uitz ok (Shigesk
Frir i OUTL S5 Wit N3, LR ik Amplifier ()3 jc
Ui 55 DAL NI, AR K) . VR AT 5T Hardware 3
HEMTEAMEE . HER, BT AR BORTE,
UL AEBOA SO, X424t Klippel fit & -

2. Connect DAL with driver (use Speaker cable and connect Speaker 1
output with driver terminals).
¥ DAL 54775 ds BOTIERGER (92 75 2 e, R4 4 i i
Speakerl 547 7 4% 5L G I 1 IEFEE K)o

3. Connect microphone signal output to IN1.

B 22 ve WA S 8 IR 2 IND.

Note: The Distortion Analyzer 1 hardware does not support ICP or phantom
power microphones. Please use an external power supply for the microphone (as
available from Klippel and many others). The line input level is + 10V peak.

TR AR R ECI AT A 1 AN SRR ICP BREG A L 22 3 X 10 22 5 UL
AR (1B Klippel 1G] B E —28). HIZR 1 A G2 (Nl +
10V,
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Create Operation

BRI

Measurement Setup

WE &

4. Connect DA1 via USB to a Computer .
WL USB ¥ DAL RSN LERE K o
5. Connect power supply to DAL.
K S DAL gk ok
6. Switch hardware unit on

EiPIR L E M

It is recommended to use a new database. This leaves your example database
unchanged.

SRV DB IR B PR o I AL AR K9 R K AN AR T

Create a new database. Insert a new object and make a new TRF operation
(Template Default). Detailed instructions are given in the dB-Lab manual
section.

BB A ASFTRIN S, IEHIE—ANET TRF #4E (18
1% Default). 475 /-237E dB-Lab FH s .

Now customize the setup for your first TRF measurement. Open the property
page Info and Driver and fill in the required geometrical and nominal parameters
as well as the additional information. These two pages are identical for all
operations of the same object.

A 2 AR E IR TRE U 3 ﬂﬁ%ﬁxmmﬁomm,#ﬁAﬁﬁ
) JUART 2 BRI b 52 2 B0 A BB &L o AT XA [R) % 5 16 i A 454
FE— .

Open the property page Stimulus. Specify the frequency range, resolution,
excitation level, number of averaging and the measurement mode.

FITFIEPE L Stimulus.  FEEMFTH, 2088, WU, A% H M &
e

TRF transfer function {1} {first example driver) x| |

I Displa_l,ll Im_4 I *I

Infa I Diiver  Stimuluz |In|:|ut I F'ru:u:essingl o

tode ISingIe measurement j

— Frequency Yaoltage

= % g
Friin IEEI Hz I-I  dby
Friew IEEIEIEIEI Hz

Reszolution {073 *| Hz

at ISpeaker1 terminals j

—  [1.4s] FFT: B5536

[T Shaping  Impaort... | |1 vI % averaging

¥ Muoise floor + de monitoring + preloop

0 | Hep |[ Close |
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The input routing is set in the page Input. Specify (Mic) IN1 for input channel
Y1. Set Y2 to Off. You may enter the microphone sensitivity if known. Please
refer to part 3 of the Tutorial on how to specify the microphone sensitivity.
However, it is not required for this first measurement to know the exact
sensitivity. You may use the default setting (this yields an incorrect SPL, but
this does not matter for learning ).

NS AR DU Input TR E . 58 (Mic) INL A H SIS Y1, K Y2 &%
H A Off, ﬁu%ﬂ’fu, AT LA N e R RS . 1S F/ RN 33
5y, EFEFR R E W KRB . AR, T U, AN SR AnE A 1R R
WO . R AT DU R BRI B OB = AN IEWBI 75 TR 2, (AN S 24 3 i
Fi)o

Note: The Stimulus and Input property pages are measurement setup pages.
That means that you will loose your data if you change setup parameters. This
way any inconsistency between setup and data is avoided. The Processing, 3D,
Display and I-Dist page contain post processing setup parameters. These values
may be altered without loosing data. The results are recalculated when new
settings are confirmed with OK.

VRS JEPE UL Stimulus A1 Input J& I & 13 & T . XRR, WA E 2
B, ¥ FREE . X T B E A 2 A — S . T
Processing, 3D, Display f1 I-Dist 5 T J5 AN FE R E S50 EAEREL
PEREDL T, XL T R R . TR e BN OK, 45 FAE K 1
I

The Processing page determines the post processing of the data. The data
windowing as well as the numerator and denominator of the transfer function
are specified here. Use the default setting. Do not use any reference. Refer to
section Using References / Comparing results in part 3 of the Tutorial for more
information.

VLA Processing i€ 7 B0 A0 J5 BACFE . Bo¥E 6 O DA AR 36 o 801 4 - A

SRR IX IR AR T . AT BN E . ANEMHFMS% . HE2ER,
A AR 3 ¥4 HH 17N T Using References / Comparing results.
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Start Measurement

I 2

Viewing results

BEHH

=|

TRF transfer function (1) {first example driver)

Irfi I Drrivver I Stimulusl Input ~ Processing | o I Displa_l,ll o4 I *I
—Wfindow Tranzfer function————
M1 % Stim
_ = Full it (G S
e Mo e
M1 ®  Shm
— Time delay * mz—1 om— FReference
" Fired I':I g [T Level IEI dE
&+ Auto [~ Curve | rpart... |
o | Hele |[ close |

We do not use the 3D property page in this part of the Tutorial.
EHRER) X — B, FATAMEH] B 3D,

Make sure that the specified in property page Stimulus will not destroy your
driver. Start the measurement after checking all connections by clicking on the

start button E‘
AR R PE T Stimulus P9 5E IO BEEDRE A S BURMR 75 A 500 784
BOCPTAMERER )5, %4l Start, TR .

Open the default result windows by double clicking on the current TRF
operation. Rearrange the result windows (horizontal tile) by selecting Window |

Horizontal Tile in the menu or by clicking on the icon LzZEabove the result
window list.

T X 2 HT ) TRE BRAESTIFBROA S R G 1o T8 i FHEi 5 5L Window |
Horizontal Tile 55 xili 45 W & 115156 F 5 10 Bl Arok B8 45 3 D OKF4%) -

Select the Impulse Response window and select the section of direct radiation
with the two markers (several ways to position the markers are described in part
1 of the Tutorial). Make sure that the main impulse is within the window and
that the peak of the main impulse is not attenuated too much.

EFF T 1 Impulse Response, FEIEFEF 2 NMbric (M) HLEAR S BL (2 XAric L
BN SRR B — M A HR) o PR 3 kb A i 11 BAN FF HL Bk
I A 3 A K %

Note: Normally the markers have to be placed in a very narrow section of the
impulse response. This range depends on the geometry of your lab and on the
distance between microphone and speaker. First place the marker roughly
around the desired section of the impulse response. Press the F9 key to zoom
between the markers and place the markers precisely.

KLIPPEL Analyzer System (TRF)
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VERE I8 AR AC A AURR 7S AE K i Y — B AR B R XN o IXANE
T AR IR (14 S 6 5 (1 JLART FEAR DL R 22 5 A7 75 4 2 T PR B 8 R R E 1 o
HOE, RIS K ERR AR Bk i N ) BEARBYE I P . $2 B FO SRR i
Z IR EEE, TP AR LR RS 1

Open the result window Fundamental + Harmonics. The results are massively
influenced by the setting of the property page Display. Set the values as shown
below.

FTIT45 B % 1 Fundamental+Harmonics. Wll4 45 76 18 KRR |52 31 J@ 1tk
U Display H R BCE 0 . 2 R ITR, BOEHUHE.

TRF transfer function (first example driver)

Infi I Drriveer I Stimulusl Input I F'ru:u:essingl a0

—Spectta—————— Tranzfer funchion + 30 plotz

IIntegrated [octawe] j ISmu:u:uthed j 'I;"IE ok,
—Harrmaonic distartion " Abzolute

0 dB % Percent L=

" dB [level meter]

™ Result averlay

[ Urwwrap phases

i £ : .
et e [T Show phase without timne delay

0 | Help | Close |

However, a variety of different options is available. Please take some time to
explore the effect of different setting. Try at least the following options within
the circled area:

SR, AR Z AR ATAT 0 o A5 AE LI T SR AR RN [F] B2 [ 5
LEFV R R A 22l D DU ik
e No post processing / Averaged (1/3 oct) / Smoothed with some different
bandwidth settings
No post processing / Averaged (1/3 oct) / Smoothed 1§ —EEAS [&] [ 717 B
e dB/dB (level meter)
dB / dB (level meter)

In case of problems, please refer to the TRF Reference for detailed information.
WA )i, %2 %E TRF Reference H 1 E4015 &

. This measurement is quite standard and therefore the complete setup was

Using Template entered manually instead of using some Operation Template. When creating new
1R TRF operation some predefined setups may be selected. You can load the setting
for the above example by choosing TRF SPL + harmonics operation Template.
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In the dB-Lab manual section the idea and the Handling of Operation templates
is explained in detail.

AN R AT AR, P e T Sl A N 58 B v B R A AR ) — 2R A
it (Operation Template). 4 GIEUH 1) TRF #2475, 7T LGS L6908 ik
o PRAT LU T %P TRF SPL + harmonics 38184, Sk A _EfifFE+
MIE . £ dB-Lab T, A SRR 1 2SS A B A AR AR TR

The second example is the measurement of the electrical input impedance of a
Impedance driver. This time we use a predefined template to load the complete setup.
Measurement 52 BT H G AR BT K, A M T SR
BRI SKEAERE B
The following equipment is required: LL N )5 & & L B2 (1)
e Distortion Analyzer (Power Monitor 8 Hardware does not support TRF
measurements)
B HTAL (14 Power Monitor 8 ANSZ 4 TRF i)
e Driver mounted in laser stand
P S R TR AR WO A S I
o Power Amplifier

i

You may use the identical hardware setup as in the SPL example except the
microphone. You don't need any external sensor since the DAL comprises
LA B current and voltage sensor to measure the impedance.

PRAT LT HIER 7 22 5e MUBASN, 55 75 B G491 PR IR AR AT 1 AR AN T 22
TR AMERAL S, B DAL T T HLURT H AR B, el = BHL T

Hardware Setup

Starting with hardware version 1.2 of the Distortion Analyzer (see label on back
side) the unit has two different sensitivities for the speaker channels. The
measurement of large signal parameter as well as the measurement of distortion
require high voltage and current measurement capability. Contrary to this linear
(small signal) measurements require a much more sensitive sensor
characteristics to provide sufficient signal to noise ratio. Therefore the DA1
version 1.2 is equipped with a high power, low sensitivity sensor on Speaker
Channel 1 and a low power, high sensitivity sensor on Speaker Channel 2 .

B 2 SLA AT AR ARAS 1.2 TFARHEAT (B 1 EIAR), X475 dsdiiE, 5
TCEA 2 MRS . KT 5 S50 1 LR 2 S0 & 2R s A
7 =S e/ O S i I P2 S GAN =R e e A D R RS
P, DUREEEASIEME L. Kk, DAL JRA 1.2 4 Speaker Channel 1 -t
% T RINR, RARBEALKSS, {E Speaker Channel 2 it T /N, &
RIPPEAR RS

Note: For linear measurements (such as LPM and TRF) the Speaker Channel 2
is strongly recommended.

TR 6 TR MM (40 LPM T TRF), 9245k 13L44 1] Speaker Channel 2.

. Use the database you created above and insert a new TRF operation. Use the
Create Operation Operation Template TRF impedance when inserting the operation. Enter a new
k4973 name for the inserted operation. Detailed instructions on templates are given in
the dB-Lab manual section.
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Measurement Setup

W &

Result windows

SHRE

AR R L T (R Bt PE TR H (0 TRF B84E . 2430 AN3RAEI, A B4t
BiBR TRF impedance. Xl A FIHAE, HEAN—B % 7. {F dB-Lab Tt
AT AR DGR AR A0 T A2

MNew Operation
MHame
Type: Template Ok, I
AUR auralization (Crefauilt] Cancel |
CAL Calculator TRF 3id oct. zpectr. analyzer
CBR calibration TRF cumulative decay
CTR Cantraller TRF dizplacement / waltage
DIS 30 distortion TRF harmonics [current]
HwC hardware check TRF impedance
LPM linear parameters TRF mic cahbration for (M1
L51 large signal TRF mb+buzz wio Golden Unit
LS1 Tweeter Driver TRF mb+buzz with Golden Unit
LS5 wioofer Diriver TRF zensitivity
LS woofer+Box TRF SPL + harmonics
AT b athS cript TRF SPL + harmonics woafer
P T power test TRF hue acoustical phaze
QT quality control
SIM gimulation
SIM Simulation 2.0
TRF transfer function

Connect amplifier to output DUT 2 and speaker bo output
SPEAKER 2

Ll
I]

The operation template is described in the Comment field of the Info property
page. You can read the comment after inserting the operation. Please refer to this
field if the template name gives not sufficient explanation.

SBAT B F A A I 0T Info FOVEREA o A3 m] DAAESR A 84T i B 157
il TR A G SRS, WS IR,

Please check the setup configuration from the template. The impedance will be
measured from 1Hz up to 20kHz using Speaker Channel 2. Electrical
measurements will be falsified by windowing. Therefore the window shape is
set to Rectangular and the whole impulse response is selected for analysis
(check the marker positions in result window Impulse Response; the markers
will be displayed together with the impulse response).

T MBS S Ay e S . BHAURE A A Speaker Channel 2, 7E 1Hz |
20KHz 3 B b A Tl o N0 B 2 T8 R A . DRI R PRI e 1
'H J Rectangular (Fi7E), 2 T BEUFMI 4T, B kb 3 4R 1 38 ) (46 45
JEE 11 Impulse Response HAS A bR ic A7 E, Ak S ke B, — 2 g o
H)o

Open the result window H(f) Magnitude. It shows the magnitude of the
impedance in Ohm. The result window H(f) Phase shows the phase response.
Please note, that no small signal (linear) parameters are derived from the
impedance by the TRF software. To determine the Thiele-Small parameters, use
the LPM software.

TIPSR B 1 H(f) Magnitude. 5o T BARKES y S0 (OB . 452
1 H(f) Phase %o TAHGLMN. THTERL, AsA/Ma S (Sih) 2t

KLIPPEL Analyzer System (TRF)
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Property page Display
R

TRF HPE BHHTI 3R . ZE6f5E Thiele-Small 240, U5l H A 1F
LPM.

Since the magnitude of the impedance has a linear scale, Absolute is selected in
the group Transfer function. For impedance measurements it is recommended to
apply some smoothing (e.g. with a bandwidth of 1/24 octave). The spectral lines
are very dense at higher frequencies (the number of lines increases for a
constant relative bandwidth due to the equidistant spacing of the spectral lines),
in fact far to dense to be displayed. This property can however be utilized to
attenuate higher frequency noise by averaging over neighboring spectral lines
(smoothing).

i FRHPUIRE B A L rE 20, I 7E4] Transfer function i 138 'E 4
Absolute. X T FHPTIIE, AU P35 (9 an, s 124 5400 98) . (E
OB, LR AR AR (TG L ) R S R AR, D 2 B0 DU S A
P e N, ks b, BoRHCREEE . XA LU A, B P
ARG, AUk 55 = A (T ) o

KLIPPEL Analyzer System (TRF)
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Customizing TRF (Part 3) x| TRF
(38 3 &H4)

In this part of the tutorial various advanced aspects are discussed to use more
powerful features and improve the performance of the TRF measurement.
FEBRERIIX —HB 53, &R SGHE 07 T i e KAt S 5 ) iR M I
TRF U R fE -

You should read this part of the Tutorial if you are familiar with the basic
functionality of dB-Lab and of the TRF operation (Tutorial Part 1 and 2).

PRI B B IIX — 5, WRIRC 4K T db-Lab BAK TRF #:4EH)
ST Re(BAEHS 1A 2).

librati This section describes how to calibrate the TRF module for acoustical
SPL Calibration measurements. There are two methods to calibrate the system for SPL

R R measurement.
KA T, 0T A A, ERRAHE TRE. 6T A I gl e, A7 2
FT kN R HAT I

Note: The SPL calibration is not a hardware calibration for the in- and output
channels. Calibration as explained here means determining a software setup to
display the correct SPL (conversion to dB as well as correcting the measured
spectra during post processing).

VERE: P IR REANE — 0N, i U R AHE o LR AL R A

PR IR T A5 R s IR P T 4 (el dB LUK AE Jim EAL A
AV IE S0 A o

Usi Pist h If a pistonphone (or calibrator) is available, an automatic procedure may be used
Sing a Fistonphone to determine the sensitivity of the microphone. To perform this procedure open

[EHH IS P the property page Stimulus
U SR FE R A (AR AR )G T, > B SA AR T AR A o 22 v X
R . BEPATIX—FEF, FTHF)E ML Stimulus
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TRF to delete [internal calibration for MEAS]

x|
Infor I Driver  Stimulus | |Fipat I Processingl kin} I Displayl Im_4 | ’l

' Frequency Woltage

Friin I2D Hz = % /s
From |3uuu Hz I : By

Fesolution  Sweep time
I 293 Hz 0345 j at ISpeaker‘I berminal: j

——— FFT Size: 4056

— Frequency shape tonitaring
[Esefl
Import curve from Clipboard ek fler
=Averaging
m Shape(f
|1 vI

calibration for [N 1

<Mode SPL
ak. I Help | Eancell

and select the SPL calibration for IN1 mode. There is also an option for
calibrating input channel 2.

I FE SPL calibration for INL #5220, AR [RIFE B A7 6 TS HESR A AT 2 1)
.

Do the following steps 4T LA T 5 3§:

1. Connect the output of the microphone preamp with connector IN 1

22 50 WU BSOS IR A i S5 43k IN L E R R

2. Connect the pistonphone with the microphone.

R 2 R P e 2 T O RGIEK

3. Start the SPL calibration mode by clicking @ .
i AR, TTA6 P s A AERE S

4. Enter the SPL produced by the pistonphone.
N H ZE R P A AR IR A R

5. Choose Calibrate to set the measured sensitivity. You may also verify the
current setting by selecting Validate current calibration.

EFE Calibrate >k v e Il 2 1 R % . At mT Ld k& $ Validate
current calibration X 4 /i B € HEATH 56

6. Put the pistonphone into operation and click OK.
FIGZER AR IINIRAE, JF Rl OK.

7. You will get a message if the SPL calibration was successful. The
calibration routine will set the according calibration parameters for IN 1
in property page Input.

U P TR A HE Ry, IR A3 — (5 B BOERE PR A2 i 1 0
Input 1, IRAEEHESEL, X INLEATBOE

If the SPL calibration failed check the result windows Y1(t) and
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How to specify the
Microphone
Sensitivity ?

THEEZE T NARBR?

How to load a
Microphone Correction
Curve ?

GHEAZ T RICIEH
267

Y1 (f) Spectrum and go back to step 3 after you have checked the
hardware connections.

WIS e A HE SR, Fr e 45 AL 7 11 Y(t) A1 Y1 (f) Spectrum, 7EAR
KA e g s, IRIEE R 3.

8. Itis good practice to verify the calibration before you start measuring.
For this start the SPL calibration again by clicking B select
Validating current calibration. Check whether the pistonphone is still
working and click OK.

TERIT AR &2 i, TR IR e, 3X ot — MRS . 1l AN
i EIbR, FRRITAA 75 gt E$% Validating current calibration.
B FER a5 TAEIER, R 5 OK.

You will get a message box that shows the SPL measured via IN 1. Does
it correspond to the SPL produced by the pistonphone ? If not, check the
result windows Y1(t) and Y1 (f) Spectrum and go back to step 3 after you
have checked the hardware connections.

PRI R — AN EAE, B IR T IND AR A 2. IXANEE R
T E T 2 KPS A A R 7 S AR NG 2 A SRAS, R 4 AT

Y1(t)A1 Y1 (f) Spectrum, FEFRE fxseffitFE R G, RI02D % 3,

If you don’t have a pistonphone or calibrator you may simply enter the
microphone sensitivity as given by the manufacturer. Open property page Input,
select (Mic) IN 1 or IN 2(Mic) enter the sensitivity in group Calibration (for
instance 0.0134 V =94 dB for a sensitivity of 13.4mV/Pa). Note that 1 Pa equals
94 dB.

U RAR AT 15 FE R A B HE RS, PR mT DL ELHE BN Hh T B 45t R 22 5 X
RESE . FTIFEYET Input, EFE(Mic) IN 1 5% IN 2(Mic), 7r4H Calibration
EP%L)\xﬁﬁzr“ (betur, X REE N 13.4mV/IPa, 0.0134V =94 dB). 7,
1Pa%5T 94 dB.

To load a microphone correction curve do the following steps Z# A\ 22 70 XL
IEMh, TEHAT LU DR

1. Open property page Input. Select (Mic) IN1 if you want to connect the
microphone to input IN 1 (alternatively select (Mic) IN2 if the
microphone is connected to IN 2).

FITFJRNE T Inpute WIERARALDRS A2 v KUEHZ B4 A i INL b, EFE
(Mic) INL (G2 e Mg 23] IN2 £, 1+ (Mic) IN2).

2. Click on the Import... button in the corresponding group Calibration.
This will open an dialog where you can import the microphone correction
curve. Click Load... in order to load the file with the correction curve
(see section Curve importing and export in the TRF Reference for further
information about the required format ).

FEMIN 4 Calibration 71 57344 Import.... XFESFTIF—A A LA
VA i WAL TE I 0 G HE . fili Load... BL & T3 IE i 4:
IS (B 2 0k NER(E S, 276 TRF Reference Hi ) 75 15

Curve importing and export)
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Measuring Driver
Sensitivities

NEGFHRBETREE

3. Check the proper import and activation of the correction curve in result
window Calibration Curves. The window shows the correction curves
actually used for the measurement.

T4 4L % [ Calibration Curves W AiG > 1) 51k, AR IE M2 g
o T I 7R T S Bz F 7RI b R I itk

Calibration curves

Signal at N1 Dis placement %
I 10
ut |EPE|
o 4 WENES
Bl - oS0
1 nzs
= a4 oo O
g E|
En Ey
EY
an 3
EY
50 & 100
1 z = w o= R = k& & ik 2k

Frequancy [Hz]

Note: The calibration curve are displayed for the frequency range only
specified in property page Stimulus. For each spectral line of measured signal a
correction value is calculated by linear interpolation. Select Mark Data Points in
the context menu of the result window Calibration Curves to view the individual
points.

RS IE Hh 2k HAE 8 ML T Stimulus H S8 45 i ARG Bl N B 2o .
WSS ARG 28, — M BB e e MR (B v S ok . EFRAE
25 % 10 Calibration Curves 77, |- F 3CSE 9 HL ) Mark Data Points K& F
AN 1

This section describes how to measure the sensitivity in dB SPL/1W /1 m.
The sensitivity is defined as the ratio of the measured SPL in 1 meter distance
(on axis) and the nominal input power. Since the Analyzer is a true two channel
system the voltage at the speaker terminals and the SPL in 1 m distance can be
measured simultaneously.

XA T ERENELL dB SPL/AW/Am Jy BT [ R . R e X
M, AE LOKEEES Gl 1)) I Sl S IR R S AUE N TR 2 IR . BT
e — N EIEAUIE R4, R AER) P 3% 2 () H s LR 1K 26 4k
(A 7 s 2 ] LA T] sl Al i

Connect your Microphone to input IN 2. Calibrate the microphone as outlined
in the section SPL Calibration.

FEARIZ vl K B 215 Ny IN 2 | 7E/N15 SPL Calibration #, 1 %8
J, AHE R

Open property page Input. Select IN 2 (Mic) and Us (Voltage Speaker 1) or Us
(Voltage Speaker 2) according to the speaker output you are using.
FTIT B YL Inpute  FRAGIRFTAE AT 47 75 A, 1645 IN 2 (Mic)#1 Us
(Voltage Speaker 1) a3 Us (Voltage Speaker 2).

KLIPPEL Analyzer System (TRF)
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Note: Starting with Distortion Analyzer version 1.2 (see label on back side) the
sensors of Speaker Channel 2 have an increased sensitivity (useful for linear
measurements such as LPM and TRF) while Speaker Channel 1 can handle high
power signals (for LSI, PWT or DIS).

R HREITURA 1.2 — &I E T I HFR2E), Speaker Channel 2
(AL s FLA 38K 1 2 0RE (RHE LPM R TRF (26 Pl &4 25), Speaker
Channel 1 fig i &2 5 D) 5 5 (1 T LSI, PWT &( DIS),

The input power P can be expressed in terms of the input voltage U and the
nominal impedance Z,

P=U2 /Z,
T P AR AN L U e BT Z, 2 1) R 55

From this, we get an expression for the input voltage U that will yield an input
power P of 1W for a given nominal impedance:

U=Sart(Z,)/1W
Ht, AR M A S U BRIAE, B0 T4 78 IAUE ri e, H
AN IW TN D%

The following table lists the required input voltage for some common values of
the nominal impedance.

NS AE TN T e BT JLAE TSR N FE A
Nominal Impedance Z,in Q Input voltage

BUE BT MAHBE

2.83

2.45

2

141

1

RIN|B|OO| 0

Use the input voltage that corresponds to the nominal impedance of your driver
as calibration factor for the channel 1. For instance enter 2.83 V = 0 dB for an
8 Q driver (see figure below).

A8l 5542 75 2 BT AUE ELTURFDNS D R A\ R A DA 0 1 ROAHERR 1 BB
wr, AN 8 BRI A AR G, A 283V =0dB (ZFE FEl).
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=|

I Displa_l,ll I 4 I *I

TRF transfer function {first example driver)

Infa I Drriveer I Stimuluz  Input |F'rn:u::essing| a0
[Charnel 11 %71 %2 [Channel 2]

(Mic] 1M1 N 2 [Mic)
baltage Soaskacdl e (O [ |z [Cument Speaker 1]
[Woltage Speaker 2] Us & |z [Curent Speaker 2]
* o« % % [Displacement]
O Off
Calibration Calibration
283w = o a8 | mm = |0 dE

[ Curvefor Uz Impart... |

Headroom expanzion
T Bde & 0dE - 20dE

[ Curve for 5 Imipart... |

Headroom expansion
i Bde &+ 0de  -Z20dE

o | Help | close |

Install the microphone on axis in 1m distance. Pay attention to possible
reflections from the surrounding walls, the ceiling and the floor.

FERTR) 1 ORER B A 222 0 R e 1SV 2 AT g A A4, RAEHCRT LR P
P U

Open the property page Processing and select H(f)= IN2 / Us in group Transfer
function.

FIIF )@ T Processing, Jf-iEF4L Transfer function #11#) H(f)= IN2 / Us.

Open the property page Display and select dB or dB (level meter) in the group
Transfer function. The result window H(f) Magnitude shows now the sensitivity
in dB SPL / 1W / 1m. Smoothing is recommended for attenuating higher
frequency noise. Select Smoothed with a relative bandwidth of 1/24 octave.

T )@ LT Display, JE£E41 Transfer function 1, %E#¢ dB =% dB (level
meter). £5$% 1 H(f) Magnitude BLZE 275 T LL dB SPL/IW/Im Jy FLAL ) R
BRORE . VU T3 B ki D s A . $F Smoothed, 5 1/24 £ 55
AR 7 56

Avrbitrary microphone distances can be used if the results are corrected
afterwards. The magnitude of the transfer function has to be decreased by
20:10g10(d) dB for a microphone distance of d meter. The following table lists
the correction factor for some common microphone distances.

RS R G S IE, AT 2 v KU B T DU . B 22 v XUEE B
d KA LR, A3 o8 E A IR 2 25080/ 20-1og10(d) dB. I I F) 2 ¢ 41 2%
T3 0 AU B s SR A B AR IE IR T
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Export Transfer
Function Data

Distance d from microphone | Correction factor in dB
to speaker in meter

ZRRBGFERLELKAE | Bl dB KA R EET

PrFIBEES d
0.2 14
0.5 6
-6
-95
-14

The correction factor may be set directly in the property page Processing. To do
so, open the Processing page and enter the correction factor in the edit field
Level in the group Reference after you have selected the adjoined check box
(enter for instance -6 dB for a microphone distance of 2 meter).

REIE R 7 1] L e J8 1 UT Processing g 6 B . fEAR L2 E PR UT I 1)
KrAs 2 5, $7IF @1 7 Processing, Ji7F4H Reference fIZ%EA% Level
HIARIE (ke fN-6dB, 5 KEEES A 2 K).

The export of transfer function data to post processing tools such as simulation
software is essential for a seamless design cycle.

A 3685 RR HSCESCH ) i B e B AR BE TR, Ay SR TR vt Y —
FE, AT,

The transfer function data is exported to the clipboard in a three-column format
(see section Curve import and export in the Reference). The first column
contains the frequency in Hz. The second and the third column list the
magnitude (in dB or real physical unit) and the phase in degree.

Az 338 R KK DL =42 I 51 s bl 1 1B Wit E(Z% %515 Curve import
and export). 5 —FELE T LU 2Z 4 S RO . B 2 R RIS 3RS T
MR (LA dB 4 BAr s B S RN ), LA R LRSS BT (R AR

Note: The unit for the magnitude column is controlled by the unit combo box
in group Transfer function in property page Display. The magnitude is exported
in real physical units (like V, A, V/V, etc.) if Absolute is selected. For the
options dB and dB (level meter) the magnitude is exported in dB. The unit for
the phase column is always degree.

VERS: BB A ¥ i 8 M T Display HL4H Transfer function H I FLG L5 A AE
e, WP E k) Absolute, IEAR LAELSEY) IR AT (R V, A,
VIV Z5) Wbt . 6T $% dB Al dB (level meter), T&E{E LA dB Ay FLA7 4 4y
o ARALES S LR N AT o

There are several options for the transfer function export. The user can export
either the

A3t R R B R AT LRI R BT AT LS A
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e Magnitude of the true transfer function H(f) (result window
H (f) Magnitude) or the
FLIE A% R 4 HRIIR(E (45 8 % 1 H (f) Magnitude) =
e Magnitude of the Fundamental of the numerator signal (result window
Fundamental + Harmonics).
Oy TAS S SRR IEAE (45 3% 11 Fundamental + Harmonics).

The magnitudes can be combined with the Hg{E n] LLFRJ LA N —E45 &
e Total phase (result window H(f) Phase) the
SN (4537 11 H(f) Phase),
e Minimal phase (result window H(f) Minimal Phase) and the
W/ NAHAE (45 % 11 H(f) Minimal Phase)
e Excess phase (result window H(f) Excess Phase)
BT (45 W% 11 H(f) Excess Phase) .

The number frequency points of the transfer function points can be log-reduced.
For some simulation software only a view hundred (logarithmically spaced)
points are needed. The user can specify the desired number of frequency points
per octave. If the checkbox Log-reduce is activated only the specified number of
points (picked logarithmically) will be exported.

A 338 R R (KD i 00T LA OB b o 0 T — 28 R B, K
7 LEREE 100 A i (DA EOB RN o H1 AT BL B 2 SCREAME A 1 PLAR
B R IR AT AT Log-reduce B0, A HUA fiR € BOAER KIECRK
Bk o

To export the transfer function data to the clipboard open the property page
Im/Export an click the button Export to Clipboard. The button will be disabled if
no transfer function data is available. The button will be enabled as soon as the
transfer function is calculated.

R A 358 R ORI i L 2 BT B, FT IR I 5T Im/Export, i 4]
Export to Clipboard. 1R & AT & (K% o Bt FHLE AT . —
U R B SR, 2 AL R 2 B

Open the clipboard editor (double click & icon in the right part of the status
bar). Click Save... in order to save the data in a plain text file. The decimal
delimiter isa "." (point) for Matlab compatible data format. See Technical

Note 002 Clipboard Data Format for more information (available on the Web).

FTFF B AR Gt 4 PR S AL AT R 0 EbR) o fili Save... , ¥ E /A7
BGOSR . 6F Matlab MBS 0, AN SR A (0. HE
5B, ZFHH AR 002 Clipboard Data Format (7] 76/ _E 7% 5) .

Using Result Overlay

M EEE For the result windows % £ 5% 11
e Step Response LT
e H(f) Magnitude H(f) 1 1

e Fundamental + Harmonics K+ i8¢
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e H(f) Phase H(f) #1712

e H(f) Nyquist H(f) 7= 1F
e H(f) Minimal Phase H(f) A1 17
e H(f) Excess Phase H(f) & A1r
e H(f) Excess Delay H(f) Z 741/ 4k
e H(f) Total Delay H(f).&1 17 4

an overlay feature is provided. The results of the previous measurement is kept
if a new measurement is started. This is useful for comparing previous
measurements with the current one.

—AME R RER O TN SR TS, SeHT IR A R R
RS TSGR A 2R R I 45 R 8] ) LU B AR A 2 1

To activate the result overlay, open the Display page and enable the Result
Overlay button. The number of curves to be tracked may be chosen between 1
and 20.

WS R 55, FTJT UL Display, Jf st 4% 8 Result Overlay. #A0 )
i e B T R BEAE 1 3 20 2],

Note: The result overlay applies to open result windows only! Sufficient
calculation time between successive measurements must be provided to display
the curves. Specify sufficient Time between measurements if you run the TRF
in the Continuous loop mode (see section Modes of Operation).

TR 45 L a8 N LR T R4 IR O BESEN &, D AERIL S T
IR, SRRk . W R ARLE Continuous loop #i Fiz4T TRF, 5:& 2
] Time between measurements (% % 17 Modes of Operation).

Current  Last 2™ Last 3“Last 4" Last

10 E —v \\_1 , \_/,KLIPPEL
95 - — -
90 ; ‘ AN A \
85 E —— - ,\,J/ . \"\ Al \‘ \ M
s £ ) I
;75 F / fm ‘ N
/,
o 70 © K\\A — \\U H
e ] 1AL
i TN
60 - | w
55
v
50
50 100 200 500 1k 2k 5k 10k

Freauency [H71

The overlay curves are displayed in the following sequence
B MK LU T 05 e Sl s H R
e The top left curve is always the current result
Je LT ihe— B AR T 45 R

e The overlay curves are sorted in time sequence from top left to
bottom right.

B M Nt e E2IATR, AR 702K
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Modes of Operation

BRI

e The colors and the labels of the overlay curves are retained. Only the
position will change!

A 2 B S IR R IR B o U A7 B SR
e Curves inserted manually with the Paste command are always sorted to
the end of the curve sequence.

PRGN -4 T340 A IR KT 2 20 A i 2 0 1 e A o

Four different Mode may be selected in the Input page

4 BN RT LAE BT Input AR+

Single measurement Default setting. A single measurement will be performed
Bl 4 and the results stored in the database.

BOABOE . AT I, MRS R DR A e B

.
Continuous loop This setting allows repetitive measurements without
FLAGE starting each measurement individually. The loop is started

by clicking on the@ icon. The loop may be terminated by
clicking on the icon. This way the loop is paused after
the measurement has finished. Clicking on the icon
stores the results of the last measurement in the

database. If you use the @ icon during a measurement the
data will be discarded.

RXABOE RVFEENE, AR ah R
W sidiEbs, JHAMA. sdnizEbs, Tikgs
o AEMBLAG, EHEE. sdnzlbs, i
Ja UK A R BHR P ot SRARAE I R v A
FHREPEbR, AT Bl o R 5 -

Options: %&#

The parameter Time between measurements specifies the
time between the individual measurements. Please note
that this time should be sufficient for calculating and
updating the open result windows. If not, blank result
windows will occur.

¥ Time between measurements 355 7 MAM & 22 7]
MR o WSVERD, ZITE RN, DAl 2 TR s
RS RE D WA, FAmEgRE I H
52/

SPL calibration for IN1 Mode for calibrating the first input channel for acoustical
X ANL /735 R i measurements. See section SPL Calibration | Using a

Pistonphone.
PSSR HE R . B 25 SPL
Calibration | Using a Pistonphone.

SPL calibration for IN2 Mode for calibrating the second input channel for

X IN2 [ 7 1 e i acoustical measurements. See section SPL Calibration |
Using a Pistonphone.

P DNR B AN APTERHERL . 26 577 SPL

Calibration | Using a Pistonphone.
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Using References /
Comparing results

EHSEIBSER

It is very easy within the TRF module to use reference curves e.g. for comparing
results and determining deviations between measurements.

78 TRE B I 225 th 2 i AR A ), Bt S bl m) (0 45 2R K Aif
SE Dl 22 o

Lets assume that you want to know the deviation the 30° off axis response from
the on axis response.

s, BRATIUAE S el 7 o0 2 125 1 30° 1) Bk i 1

1.

Create a new TRF operation. Enter a setup according to your needs. You
can speed up this process considerably if you use a template.
BUEE—ANHT ) TRE $R4E . ARAEIRI T2, BEANBCE . W RARAE A
B, AT RLUR K H s e

Measure the on axis response.

DNl g W 1

Create a second TRF operation with identical setup. Use the according
template or export and import the setup via the clipboard (property page
Im/Export)

RAFBEE, G 2> TRF E4E. AHAR N AR, st
B AR A B R | 1 1 (8 4 0 Im/Exporrt) o

Export the transfer function data of the first TRF to clipboard. Click on
the Export to clipboard button in page Im/Export. Alternatively copy the
Magnitude curve from result window H(f) Magnitude to the clipboard
(mark the curve by clicking on the curve label and select Copy Curve in
the context menu). Note that no phase information will be exported in
this case.

S AN TRF A% 326 o £ 800 i 2 87 . A5 5L Im/Export |
(13% 4 Export to clipboard. 2 M 45 R % 1 H(f) Magnitude 52 il
Magnitude 2 28yt (ridithsk, brosihfhsk, RE4E B NIeE
FAPEFE Copy Curve)o VERE, (EIXFMENL T, BATAHAAE Bt
Open property page Processing of the second TRF, click on the Import...
button in group Reference. This will open a dialog for importing the
reference curve. Click Paste to import the curve from the clipboard. Note
that the reference curve will only be used if this check box is selected.
FTIF4S 2 4 TRF (1))@ YE 7T Processing, 7r4H Reference b s chif2e4H
Import.... ZFEHITIE T IS IR HE. {7 Paste, ABY
Withe b e 2. 1R, RO B gOE RO, 2% i
LA H .

Open the result window Reference for H(f) and check the correct import
of the reference curve.

FTIT45 3 % 1 Reference for H(f), 0 # 27% 42 15 1E 45 12k
Adjust your microphone to a 30° position. Measure the off axis response.
VA v B 30° A7 E . I B A e

Open property page Display and select dB or dB (level meter). The result
window H(f) Magnitude shows now the deviation of the 30° off axis
response from the on axis response in dB.

FTIFJ@PE T Display, Jfi%+% dB 5 dB (level meter). %5 5% [

H(f) Magnitude %7 17 Mt ) wi 5 o 4 55 1 30° () 25 4 e Vo
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How to View Higher
Order Harmonics ?

WTEE R ?

How to Speed up
Marker Placement ?

W RAR e R ?

How to measure
instantaneous
distortion

WM ERN RE

The TRF module measure the harmonic distortion components up to the 24"
order. For clarity reasons only the 2™ and 3 harmonics are displayed by default.
If you want to view the higher order harmonics, right click and select
Customization Dialog... | Subsets from the popup menu. Select the harmonics
you are interested in and click OK.

TRF BEEen] I 555 ik 24" (R R BRSO T B IHHM T RN, 1
2NN 31 S U O BRI o W R R AR A S S R, A
B, W DSER A LS Customization Dialog... | Subsets. EFFARIBEISER ]
W, ARJE M OK.

Normally the markers have to be placed in a very narrow section of the impulse
response. This range depends on the geometry of your lab and on the distance
between microphone and speaker. Fist place the marker roughly around the
desired section of the impulse response. Press the F9 key to zoom between the
markers and place the markers precisely.

BT, AR AL ZIUbR S £ K o N BIE R P I XA o XA
TR R K 536 5 10 LT TR B R S 50 A7 75 45 22 ) AR R 5 11
G, Bebric KBRS ek w3 1 AR BE . 18 FO Sk4eTsbrid
ZIREEES, IR AR AR RS o

Instantaneous distortion can be measured with the TRF Pro Module. For
detailed information about the measurement procedure see application notes
AN22 - Rub & Buzz Detection without Golden Unit and AN23 - Rub and Buzz
Detection with Golden Unit

Wi 2R BT LLE TRE Pro AR BEATIN & . A3 IS F2)7 56 2 140755 5
2 N 2550 AN22 - Rub & Buzz Detection without Golden Unit F/1
AN23 - Rub and Buzz Detection with Golden Unit
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