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Introduction

Thank you for purchasing the XL2 Audio and Acoustic Analyzer.
The XL2 forms the combination of a state-of-the-art acousti-
cal analyzer and a powerful audio analyzer tailored for Sound
Installations, Live Sound, Recording Studios, Broadcast, Envi-
ronmental Noise Measurements and Service.

The XL2 is equipped with the following functions:

e Sound Level Meter

e Real Time Analyzer

e Acoustic Analyzer

e STI-PA Analyzer

e Audio Analyzer

e \Wave File Recording

¢ \oice Notes for logged measurements

e Mini-SD Card, removable

e Built-in Real Time Clock

e Automated Sensor Detection

e Rechargeable Power Supply Li-Po Battery
¢ Optional: Serial programmable 1/O Interface

The XL2 push buttons are displayed as icons , |E|, , III,
, @, @, , @. The detailed description of the push buttons
is listed in the chapter “Buttons and operating elements”

Menu items displayed on the XL2 page are indicated by a bold
font, e.g. SLMeter, Parameter, ...



Introduction

The following items are included with the respective model:

XL2 + M4260:

XL2 + M2210:

XL2 Analyzer

M4260 Microphone packed in
protection pouch

Wind protection

Mic-holder + Adapter 5/8" - 3/8"
Test Signal CD

Li-Po battery

USB cable

Hand strap

Operating manual

XL2 without

XL2 Analyzer

M2210 Microphone packed in
protection pouch

Wind protection

Mic-holder + Adapter 5/8" - 3/8"
Test Signal CD

Li-Po battery

USB cable

Hand strap

Operating manual

Microphone:

JdNTi
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XL2 Analyzer
Test Signal CD
USB cable

Li-Po battery
Hand strap
Operating manual
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2. Overview of the Instrument

The XL2 offers the following interfaces:

" (§)Digital /0

@ USB Connector
XLR Input :

. Voice Note Input :
@ DC Power Socket

RCA Input

TOSLink Output

@ Mini-SD Card

@ Tripod Mount

S?adphone

Output



Balanced audio signal input as well the measurement mi-
crophone M4260 or M2210 plugs directly into the XLR in-
put. The XLR input supports the automated sensor detec-
tion ASD and provides 48V phantom power supply for the
measurement microphones M4260 and M2210.

Unbalanced audio signal input.

Internal microphone for recording voice notes, measuring
polarity and delay time. For polarity measurements an ex-
ternal microphone such as the M4260 or M2210 may also
be used.

Socket for mains power adapter. Read more in the chapter
“Power Supply” in this manual.

Mini-B USB connection, for accessing the Mini-SD card.

Programmable serial inputs/outputs. For future use; not ac-
tive at this time.
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For storing ASCII data, screen shots, voice notes and WAV-
files and for firmware updates.

24 bit linear PCM audio signal output. For future use; not
active at this time.

The XLR/RCA input signal is connected to the headphone
output. Connecting a headphone disables the speaker (10
automatically.

In case the headphone output is connected to a line input,
then a load impedance lower than 8 kOhm is required to
enable the operation. Thus e.g. install a 1 kOhm resistance
between tip and ground in the line connection.

The XLR/RCA input signal is connected to the speaker.
Pressing the speaker button @ switches the speaker on/
off and supports the volume control.

Mechanical mount for fixing the XL2 on a tripod.



INTi Overview

AUDIO

2 ©
e Press the button @ shortly to enable the speaker.
9 8 ’/ 6 e Press and hold down the speaker button @.

Rrs/THD B0 = .
Fitter  Z-WEIGHTING

LYLRHS :
i} cIBu
B -93.7dB

FREG 100,001 Hz

e Keep the speaker button ) pressed and adjust the vol-
1 ume of speaker and headphone output with the rotary

wheel ©.

Switches between available display result screens within
e Press the button @ shortly to mute the speaker.

the same function menu.



The power button switches the instrument on. Then if held
down for one second it switches the XL2 off. Additionally a
short press on the power & switches the backlight on and
off during operation.

The button lights up in greed, yellow or red colors based
on the application profiles according to DIN 15905 or SLV
2007

]

Pauses the measurement. The measurement continues
upon pressing the pause button (] or the start/stop but-
ton

L]

Starts and stops the measurement.

©

Confirms a selection.

Selecting the required measurement function or the indi-
vidual measurement parameter.
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esc

Terminates an entry, jumps to the top menu level or closes
an open window.
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[ELMeter [123 [HLE=B ASD = E

" 88.7dB

Lfeq 78.6dB
LiPeak 92.4dE

> SET —-:--:--
50 RHiE 150 CnT S0:00:

Individual measurement result display based on the select-

ed measurement function.

10

SLMeter
FFT

RT60
Polarity
Delay
RMS/THD
Scope
STI-PA
Calibrte
System

SPL & RTA Measurement

FFT Analysis

Reverberation Time RT60

Polarity

Delay Time

RMS Level and Distortion

Scope

Speech Intelligibility

Calibration Menu for microphone sensitivity

System Settings

Toggles between available measurement- and result pag-
es within the same function menu. Alternatively you may
use the page button

Select input connector XLR or RCA.



Generates measurement reports, records a voice note or
stores screenshots.

The XL2 generates 48 VDC phantom power for the
measurement microphones M4260 or M2210. The en-
abled phantom power is displayed by 48 V. Upon con-
necting the measurement microphone M4260 or
M2210, the automated sensor detection reads the
electronic data sheet and the display changes from
48V to ASD.

Indication of the audio signal balance between pin 2 and 3
on the XLR input for input signals > -40 dBu.

E The input signal is balanced.

}_ The signal is unbalanced. The level of pin 2

is higher than at pin 3.
_E The signal is unbalanced. The level of pin 3
is higher than at pin 2.
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The battery symbol indicates the battery status as follows:

Using rechargeable Li-Po battery:

- The battery is full.

{:] The battery is almost empty and must be re-
charged.

The battery is recharged presently by the mains
power adapter or the USB connection to PC.

Using standard AA batteries:
No indication of full of half full batteries.

D The batteries are almost empty and must be
replaced.

Using mains power supply:

No indication of battery status.
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Getting Started

The XL2 offers a flexible power management and can be oper
ated either by

e Mains power supply

¢ Replaceable, rechargeable lithium-polymer (Li-Po) battery

* 4x AA-batteries

The Li-Po battery is included with the XL2 Analyzer. The new
battery is charged by approximately 50%; thus charge the Li-Po
battery first by

Battery Charger
(optional)

Charging Time: approx. 3 hours
NTi Audio #: 600 000 332

Mains Power
Adapter
(optional)

Charging Time: approx. 6 hours

Leave the battery inside and switch the
XL2 off for charging.

NTi Audio #: 600 000 333

USB connection
to PC

Charging Time: approx. 6 hours
XL2 switches to the mass storage de-
vice mode for download of data. Switch
the XL2 off for faster charging.

12

You can also operate the XL2 with mains power by the NTi
Audio DC power supply unit. During operation with the exter-
nal mains power adapter, the batteries are recommended to
remain inside the instrument.

Non-original power supplies may interfere with
the measurement.

Power supply details:

e Electrically-isolated, switching or linear DC
power supply

e \oltage: 75 - 9 Volt

e Current: min. 800 mA

e Connector type: 2.1 x 5.5 x 9.5 mm

e Polarity: + —®—-,

A decreased THD+N performance will occur
at unbalanced input signals by using switching
type power supplies (approx. 3 dB).

Damage caused by using an inappropriate ex-
ternal DC supply is not covered by warranty.
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e Open the battery cover at the upper flap.

* |nsert the rechargeable Li-Po battery with the contacts edge
first.

e (Close the battery cover.

Switch the XL2 off for faster recharging by mains
power adapter or USB connection.

* Avoid short circuits.

e QOperate and charge the battery between 0°C
and 45°C (32°F - 113°F).

¢ Do not heat the battery above 60°C.

¢ Do not dispose of the battery by burning.

e Do not solder directly to the battery.

e Do not disassemble the battery.

e Do not insert the battery in reverse polarity.

e The Li-Po battery has a potential for fire or
burning.
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Alternatively the XL2 also runs with AA batteries.

e Open the battery cover.

¢ Insert 4x AA batteries with the same state of charge, paying
attention to the +/- marking in the battery compartment.

e (Close the battery cover.

e Only use batteries from the same manufac-
turer.

e Replace the discharged batteries by new
ones.

* Do not mix used and new batteries.

e During operation, the battery temperature
may increase noticeably. This is not a defect.

Remove the batteries if the XL2 is not used for
longer time.

14
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To ensure the XL2 is kept safely in your hands, a hand strap is
supplied with the instrument.

e Pull the hand strap through the opening.

e Pull the rear part of the hand strap through the loop of the
front part.

e Pull the hand strap tight.
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Unfold the Stand Connecting the XL2

The convenient instrument stand is attached on the rear of the  Acoustic Measurements
instrument. Connect the measurement microphone M4260 or M2210 to

the XLR input connector of the XL2.

e Unfold the stand and rest the XL2 on the instrument stand.

16
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Audio Measurements: XLR Connection Audio Measurements: RCA Connection

e Connect the instrument to your audio device using an XLR e Connect the instrument to your audio device using a RCA
cable. cable.

e Select the XLR input in the menu. e Select the RCA input in the menu.

© O

17
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e To choose the measurement function select the main menu
with the rotary wheel & and confirm with enter @,

Press the power button &) to switch the XL2 on,

SLte Tl 122 [«LR[A) ASD = W
RTEA
Polarity
Delags
RMS/THO
Scope
STI-FA -
Calibrte
. Swstem
Press the power button and hold it down for one second to La 7 6 4 d B
switch the XL2 off. =4 .
Lepeak 2h.0dE
I > SET O 1:00:00
30 RHGE 130 =R TR

e Select the desired function with the rotary wheel )
e Confirm the selection with enter @

18



Turn the rotary wheel .

Confirm your choice with the enter button @.

Turn the rotary wheel © to set the parameter or toggle with
the enter button @ through the settings.
Confirm the setting with the enter button @,

Basic Operation JANTi

AUDIO

ERYEC 123 [HLE[M] ASD =

LHFIIZZdB

LAeq AXX B
LePeak ====d B
(T m | 7o
10 RHGE 110 T G0: 5000

The limit arrows indicate the measured input level exceeds ei-
ther the pre-set measurement range or the input range of the
XL2 analyzer.

e Select a higher measurement range or reduce the input sig-
nal level as applicable.
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You can adjust various system settings of your instrument. To

do this, select System in the main menu (1) using the rotary

wheel € and confirm with enter @. e Hold down the escape button and turn the rotary wheel
until the desired contrast is obtained.

1 2
e [ =) ASD — (SGostem PO [ B ASD — &
3 Power Save: 18 Hin 8 Firmuare: V.18
Backlight: Auto 9 Serial Humber: A2A-A2@32-CA
5 Date: 2ag3-12-81 10 Options:
Time: 1202855 Extend. Acoustic: Installed
STI-PR: In=talled
6 Select Profile: Hio Hide Options: no
7 Dec. Separator: . more ..
more. ..

20



Select between the system setting page and the system
information page.

The power save mode switches the instrument off if no but-
ton has been pressed within the selected time period.

e Use the rotary wheel & to select the Power Save func-
tion (3).
e Confirm the selection with the enter button ©@

e Turn the rotary wheel © to set the desired time.
e Confirm the entry with the enter button @,

The power save mode is disabled in case of a running mea-
surement or using an external mains power supply.

JdNTi
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Basic Operation

You can choose between Auto and Manual.

Auto The backlight will be switched on automati-
cally during operation, and will be dimmed
again after a period of time.

Manual The background lighting is switched on and

dimmed with the power/backlight button.

e Select the backlight (4) function with the rotary wheel
Q.

e Press enter @.

e Press escape to confirm the backlight setting.

The dimmed backlight uses a minimum
power.

21
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The XL2 includes a real time clock. All measurements are
logged with a date- and time stamp.

Set the real time clock as follows:

e Select the Date function (5) with the rotary wheel .

e Press the enter button @ and set the year with the ro-
tary wheel .

e Press the enter button @ and set the month with the
rotary wheel .

e Press the enter button @ and set the day with the rotary
wheel ©.

e Follow the same procedure for Time.

22

The XL2 may start up with individual preset application pro-
files, e.g. for basic users or sound pressure level measure-
ments according to DIN 15905 or SLV 2007.

Yes The instrument will startup with default application
profiles. Read more about the application profiles
in the appendix to this manual.

Welcomel

Please select Profile:

FLILL FULL HLz FUMHCTION=

HLZ HODE

BHSIE EAZIC SOUNHD LEVEL METER

ZLH HODE
DINicanL S0UND LEVEL MONITORING
GERHAMY ACEC. DIN15905, GERMANY

ZOUND LEVEL MOMITORING
SHITZERLAND AGC, TO SLU 2007

No The instrument will startup in the last configuration
without any application profiles.



For transferring the measurement data to the PC and for
generating test result reports the decimal separator default
should match your PC settings. This simplifies the data im-
port to the PC.

You can choose between . " and “ , "

e To do this, select the Dec. Separator function (7) with
the rotary wheel .

e Press enter @ and choose your setting.

e Press escape to confirm the setting.

Display of the firmware version number (8) (for updating
the firmware to the latest version see the chapter “Firm-
ware Update of XL2").

You can read out the instrument’s serial number (9)

Displays installed XL2 options.

Basic Operation

JdNTi

AUDIO
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Sound Level Meter

The XL2 provides together with the measurement microphone
a precise sound level meter for monitoring of live sound events,
environmental noise.

For example Actual, Lmin, Lmax, Leq are measured with fre-
quency weighting A, C, Z and time weightings F and S at the
same time. All measurement results are simultaneously avail-
able. Customers may log all acquired level information onto a
removable Mini-SD card including real time information. Addi-
tionally the XL2 offers wav-file recording for a complete docu-
mentation of the measured sound pressure levels, as well voice
notes might be added for each measurement. The accuracy of
the XL2 exceeds IEC 61672-1, class 1. The XL2 measures cor-
rection values between the loudest point of the live event and
the actual measurement positions according DIN 15905-5 and
SLV 2007

In addition to the wide band parameters the XL2 measures in
parallel the real time spectrum either in 1/1 or 1/3 octave-band
resolution. The RTA perfectly suits tasks, such as optimizing of
sound systems

24

The Extended Acoustic Pack offers the following additional fea-

tures for sound level- and acoustical measurements:

e Percentiles: 1%, 5%, 10%, 50%, 90%, 95%, 99%

e Time weighting: Impulse

* Sound Pressure Levels L|gqg, Sound Exposure Level LAE

e TaktMax and values as specified in DIN 45645-1

¢ Digital I/O interface

e Recording of WAV-files (24 bit, 48 kHz)

e High-resolution Zoom-FFT with selectable frequency ranges
and resolution up to 0.4 Hz in the range of 5 Hz - 20 kHz



The sound level meter offers different pages:

e Press the page button to toggle between the numeric
result page and the RTA page.

e Select the icon beside SLMeter and press enter @.
e Select the sound level page with the rotary wheel .
e Press enter @ to confirm the selection.

|5LMeter
LAF

Lies 71.8dB
92.4dB

SET --i--1--

T st
(8 L HEE ]

LiPealk

C[CFCCTTTIET
30 RHiE 120 [ 4
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Sound Level Meter

Displays the selected broadband sound level results.
You can change the font size of the result, thus the
XL2 shows 3 or 5 results simultaneously. Individual
frequency weighting, time weighting, actual, mini-
mum, maximum and correction values can be cho-
sen for each displayed result.

Displays the 1/3 or 1/1 octave spectrum of the se-
lected sound level within the audio band. Additionally
the wide band result is shown graphically by a bar.

HEET This page is applicable for compliant sound level
monitoring of live events. It measures the correction
values between the actual measurement position
and the loudest accessible position by the audience.
The XL2 displays and logs the selected sound pres-
sure levels including the correction values, thus the
sound engineer knows the sound level at the loudest
position in the audience. The measurement meets
the requirements of the standards DIN15905-5 and
SLV 2007 For details refer to chapter “Correction
Value KseT”

25
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XL2 features a powerful sound level meter data log-

ger, that allows you to record all required sound level
values during the selected period of time. In the log-
ging page you may set which sound pressure levels
shall be logged over time. You may choose between

ALL Logs all available sound pressure levels

Selective Logs up to 10 different individual de-
fined sound pressure levels.

For details refer to chapter “Logging”

Here you may set which sound pressure levels shall
be stored after the completed measurement in a txt-
file. You may choose between

ALL Stores all available sound pressure lev-
els

Selective Stores up to 10 different individual de-
fined sound pressure levels.

For details refer to chapter “Report"

26

Here you may set the function of the limit LED ,

thus the XL2 highlights any sound level exceeding
the pre-set limit in orange or red color.

For details refer to chapter “Limit LED Indication”



The numeric result page displays the selected broadband
sound level results. You can change the font size of the result,
thus the XL2 shows three or five results simultaneously. Indi-
vidual frequency weighting, time weighting, actual, minimum,
maximum and correction values can be chosen for each dis-
played result.

SLHeter FERIEGE-RLEE |

" 44.7dB

< Lheq 44 6dB
3 LiPeak RE.6dE

'R ' SET ==:=m=i--
50 RHGE 150 LOW CAT Q00!

g

Sound Level Meter JdNTi
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The real time analyzer page RTA measures and displays
the 1/3 or 1/1 octave spectrum from 6.3 Hz to 20 kHz including
wideband results. The real time spectrum RTA is measured in
parallel with the wideband sound levels.

SRy il [ SLEIAUD] ASD ——

- LZFmagx  B5.6dE 1/3 0CT 15
i LZFljue  38.2dE - 2@86Hz

1
10 R lI
4o et
1
20 13
21 B0 2s0 1k 4k 2Ok Az

nnmmm > SET -—i--:--
i0 RHGE 140 onT G0 0000

27
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4
All sound levels are measured and logged simultaneously. Select between the lower, mid and upper input range. The
You may select the displayed sound levels. exact ranges depend on the microphone sensitivity setting
in the calibration menu of your XL2.
e Select with the rotary wheel &J the parameter Lxx. 5
e Press the enter button @ to open the selection menu
to choose the wideband sound pressure level to be dis- OVR Overload
played. The error message OVR indicates the measured
e Select with the rotary wheel &/ the required test result sound pressure level exceeded the pre-set
parameters and confirm with the enter button @. measurement range during the measurement
period. Once happened the OVR indication
remains displayed for the complete measure-
e Select with the rotary wheel &J the actual test result. ment period.
e Press the enter button @ 1x, 2x or 3x to set the font size
to small, medium or large. LOW Input level too low
The error message LOW indicates the mea-
The XL2 shows 3 or 5 sound levels simultaneously on the sured sound pressure level is below the pre-set
display based on the font size. measurement range during the measurement
period. As the result is below the linear oper
ating range the shown results are most likely
Follow the setting of sound level result 1. higher than the actual measured sound pres-

sure level.

Follow the setting of sound level result 1.

28
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_H

The run indication shows the measurement status running, Automatically stops the measurement after the
paused or stopped. Various measurement settings are pre-set measurement time.

locked during ongoing measurements, such as input rang- e Set the required measurement time.

ing or preset measurement time. e Start the measurement ],

Counts actual measurement time in hrs:min:sec. Supports
setting of time modes: continuous, single, repeat or syn-
chronized repeat in SLMeter mode. * All measurement results may be recalled.

cnT

(applicable for standard measurements)

All values are recorded and monitored continuous-
ly after starting a measurement with the start but-
ton ®] The actual measurement time is shown.

29
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Sound Level Meter

Provides automated repeated measurements with
user defined preset measurement time cycles.

e Set the required measurement time.

e Press the start button 8],

For consecutive storage of all measurement cycles
select in the Rep page the parameter AutoSave
On, thus each individual cycle result is automati-
cally stored to the Mini-SD card.

Provides automated repeated measurements
synchronized to the XL2 real time clock. The mea-
surement begins by pressing the start button La]
In order to align the selected preset measurement
time with the real time clock, the XL2 shortens
the first cycle to match the real time clock syn-
chronization. All following measurement cycles
are synchronized to the real time clock.

For example the cycle time setting is 30 minutes
and the measurement starts at 750 a.m. -> the
first test cycle measures from 750 - 8.00 a.m.
Thereafter a new test cycle starts automatically
for 30 minutes, which continuous in the repeated
mode until the measurement is stopped.

The synchronized repeat timer mode is applicable
at measurements for DIN 15905, thus the mea-
surement starts exactly at the half or full hour.

Adjustment of preset measurement time for single and re-
peat timer setting.



The XL2 reads the electronic data sheet of the connect-
ed microphones M4260 or M2210 and switches the 48 V
phantom power automatically on as follows:

e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button @®.

e Select the zoom factor between 20, 10, 5, 2.5 dB/div

e Confirm the setting with enter button @,

e Scroll up and down with the rotary wheel , thus se-
lecting the displayed Y-axis range.

Press enter @ to confirm the settings.

Real time analyzer results in 1/1 octave or 1/3 octave band
resolution. Adjust the resolution at (15).

12
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Sound Level Meter

Toggles X-scale range between

20 Hz-20 kHz  RTA levels including wide band results
6.3 Hz-8 kHz RTA levels including wide band results
6.3Hz-20 kHz  RTA levels without wide band results

A A-weighted broadband sound pressure level

Z Broadband sound pressure level without any fre-
quency weighting

31
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Actual level result of the indicated frequency band in the
RTA page. The cursor readout displays the center frequen-
cy and the level of the band pointed to by the arrow. The
cursor automatically follows the highest level band in the
spectrum.

Alternatively the cursor readout may be controlled manu-
ally:

e Select the arrow next to the frequency read out field and
press the enter button @,

e Select the frequency with the rotary wheel ©.

14,

e Press enter @. The cursor returns to the frequency with
highest level bar.

32

The XL2 offers two individual read out values for a preset
Lxx:

Test results shown with dashes in the RTA
graph.

Al Test results shown with bars in the RTA graph.

15
Set the RTA result display to 1/1 octave or 1/3 octave band
resolution as follows:
e Select with the rotary wheel & the parameter (15).
e Press the enter button @ to toggle between 1/1 OCT
and 1/3 OCT.
e Press the escape button to confirm your setting.



SLMeter FERIEG NG S

LHFZZIIdB

LAeg 43X B
LiPeak F Y ¥ ¥ Y. |:]
T g | SETIziooies
10 RHGE 110 T £

The limit arrows indicate the measured input level exceeds ei-
ther the pre-set measurement range or the input range of the
XL2 analyzer.

e Select a higher measurement range or reduce the input sig-
nal level as applicable.

Sound Level Meter

(GLHeter IMNFLAIE) ASD -
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The loudest point of the audience area has to be measured
at live event monitoring. The XL2 is commonly positioned at a
convenient accessible location, e.g. front of house. In order to
display the sound pressure level at the loudest point in such
applications does the XL2 measure the difference between the
loudest position and the actual measurement position. Thus
during the live event the sound pressure level of the loudest
point is displayed and recorded automatically. This ensures that
all attendees to the concert enjoy sound pressure levels within

the permitted limits.

i
= =

Loudest !
Audience v
Position

audience area

SPL difference = k1, k2

FOH Measurement Position
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¢ Play a pink noise signal at the typical sound pressure level of
the live event. The pink noise signal is generated e.g. by the
Minirator or the NTi Audio Test CD.

e Position the XL2 in the audience at the point with the high-
est sound pressure level.

e Select with the rotary wheel & the parameter RUN next to
Audience and press the enter button @.

(ELHeter [EseT[=LAIE) ASD I 4
Position LAeqs"  LiPeak
Audience E eedk ———dE
Measure (KU ———dB  -——dE
Difference ki A.BAdE k2 B.8dE
1] ml =& YR
50 RHiGE 150 G5 G000 00

e The timer counts from 5 seconds down to zero and the
sound level measurement is carried out automatically.



e Select with the rotary wheel &J the parameter RUN next to

e The timer counts from 5 seconds down to zero and the
sound level measurement is carried out automatically.

Position the XL2 at the measurement point used during the

live event.

Measure and press the enter button @,

Sound Level Meter

(SLMeter [Eser[<LRIE) ASD I @

Position LAeqs"  Lipeak

Audience FUR

e ipies 63dB 116.1dB

Measure B —ogp  ——-aB
Difference k1 ————dB k2 -———dB
[ - SET 00000
50 RHGE 150 WS 000000

(ELHeter [EseT[=LAIE) ASD I 4

Position LAeqs"  LiPeak

Audience (kUM
2009-01-10  10:55

36.3dE 116.1dE

Measure HEI

fesire Lpg SH9d6  195.54E

Difference k1 11.4dE k2 18.5dE

i m ¥ 10000
50 RHGE 150 Wer 00000

JdNTi
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e The correction values k1 and k2 are calculated and displayed
including date and time according to DIN15905.
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You may fine tune the correction values k1 and k2 manually.
Such fine tuning will add the remark “Manually Adjusted” in
the log file.

(SLMeter [Eser[<LRAIE) ASD I

Position LAeqt"  LiPeak

Audience kUn

e mss J6.3dB 116.1dE

Measure KUR
20090110 10:56 24,948 1AS.EdE

Difference k1 11.4dE B -18.5dE 1

HARUALLY ADJUSTED [URDD 2
i m | SETS1:00:00
50 RHGE 150 U

e Select with the rotary wheel &J the correction value (1) and
press the enter button @,

36

e Set the correction value with the rotary wheel .

2

e To undo the manual setting select with the rotary wheel
the parameter UNDO at (2).

e Confirm by pressing the enter button ©.



The XL2 features a powerful sound level meter data logger
LOG, which allows you to record all required sound level values
during the selected period of time. All results are logged onto
the Mini-SD card. The measurement results can be loaded to
PC for documentation and visualization.

7
[ELMeter |Log [XLEI=p ASD - @A

1 Logging an
2 Interval at: QO0E0)
3 Add Spectro: ---
4 Log Audio: Compressed
5 Log Values: Selected
6 0 Lfeq 5 ---

L LePeak -

2 LAFinax 1---

3 LAFmin B ---

y --- g ---

Sound Level Meter JdNTi

AUDIO

Select Logging with the rotary wheel and enable/dis-
able the automated logging of test results by pressing the
enter button @©.

Adjust the logging interval.

Select Yes to log additionally the RTA spectrum at each log-
ging interval.

The XL2 logs audio data as wav-file. For more details read

the chapter “"Wave File Recording”

24Bit_48kHz Optional: Audio logging in 24 bit,
48 kHz resolution; part of the optional
Extended Acoustic Pack

Compressed Audio logging in ADPCM form

Off Audio logging is off
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You may choose between the following result logging: A flashing LOG indicates an ongoing data logging.

ALL Logs all available sound pressure levels with-
out correction values.

Selected Logs a subset of up to 10 different sound
pressure levels, selected sound levels may
include correction values.

e Select Log Values with the rotary wheel .
e Press enter @ to toggle between All and Selected.

By setting Selected at (5) up to 10 individual log values can

be chosen.

e Select the first value Lxx with the rotary wheel &J and
press the enter button @,

e Select the logging level with the rotary wheel and
confirm with the enter button @©.
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A report saves the conducted measurements onto the installed
Mini-SD card. You may even set the sound pressure levels to
be stored in the report after the measurement is completed.

4

(SLHeter [EAELRIE) ASD I W

Report Setting

1 Auto Saue:

2 Report Yalues:

3 o Lﬂgq
L LePeak
2 LAFinax

3 LAFmin
I.| —

Hio

Selected
5 —_—

W m d m
1
1
1

Sound Level Meter JdNTi

AUDIO

Yes The test results are stored automatically after
the completed test cycle, e.g. applicable for
repeated sound level measurements.

No The test results shall be stored manually
within the memory menu.
You may choose between the following result reporting:

ALL Records all available sound pressure levels
without correction values.

Selected Records a subset of up to 10 different sound
pressure levels, selected sound levels may

include correction values.

e Select Reported Values with the rotary wheel .
e Press enter @ to toggle between All or Selected.
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By setting Selected at (2) up to 10 individual report values

can be chosen.

e Select the first value Lxx with the rotary wheel & and
press the enter button @,

e Select the reporting level with the rotary wheel and

confirm with the enter button ©.

A flashing ? indicates an non-saved measurement report.
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The XL2 records wave files of the measured acousti-
cal signal. The recorded wave files are by default AD-
PCM compressed or optionally available in 24 bit,
48 kHz resolution. All wav-files are stored automatically on the
Mini-SD card with a typical filename of 004AUDIO.wav. The un-
compressed wav-file logging in 24bit, 48kHz resolution is part
of the optional Extended Acoustic Pack.

The advantage of wave file recordings is to identify and docu-
ment sound sources after the measurement, e.g.: At a live
event an excessive peak level of 115 dB has been measured
and recorded. Actually this peak level has been caused by
shouting persons nearby the measurement microphone, thus
not caused by the actual monitored audio system. The recorded
wave file will prove this and test results can be post processed.
Another example is environmental noise monitoring: Listening
to the recorded wave file after the measurement may help to
determine the predominant sound source.

In case of any ongoing measurement is paused
|I|, the XL2 continuous the recording of wav-
files during the paused period. The logged data
and audio data can by synchronized using the
stored real time information.



Voice notes are recorded voice annotations, which uses the
internal voice note microphone.
e Select the Mini-SD card symbol with the rotary wheel

and confirm with enter @©.

e Select Voicenote and press enter @.

(ELMeter [123 [XLRIEB 71 A0 F— N
|EIEIE B FReport

B Yoicenote
P Srreanchot

YOICEHOTE i N

00:04

LAF

FLAY ERIT

Lies 95.6dB

Lepe J0.2dE
T SET —mtomtoe
20 RHGE 120 B rooioo s

Sound Level Meter

e Select REC and press enter @,

JdNTi

AUDIO

e Now record your voice note and then press enter @ 1o fin-

ish the recording.
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The limit page controls the function of the limit LED , thus
the XL2 highlights any sound level exceeding the pre-set limit
in orange or red color. The default color is green.

Sl L i [=LE] B | ASD —— 4
1 Limit LED: On

2 LAaqE" Lepr 4
Fed 99.8dE  or »13C.8dE

>
3 Orange » 35.8dE  or »136.68dE
Green % 35.08dE  and 2136.6dE
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Select Limit LED with the rotary wheel &J and enable/dis-
able the limit function by pressing the enter button @.

You may select one or two sound levels for the limit LED

indication @.

e Select the sound level field (2) with the rotary wheel L)

e Press enter @ and select the sound level for the limit
LED indication.

Set the sound level values for the limit LED &) here.

e Select the first sound level in (3) with the rotary wheel ©
and press the enter button @,

e Set the sound level value with the rotary wheel and
confirm with the enter button @©.

Follow the above setting of sound level 1.



The XL2 reads the electronic data sheet of the connected mi-
crophones M4260 or M2210 and switches the 48 V phantom
power automatically on as follows:

e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button @®.

e Position the XL2 at the measurement location, e.g. using a
microphone stand.

e Select the SLMeter function in the measurement menu
and toggle with the page button to the numeric result
page.

All wideband- and RTA levels are measured and
logged simultaneously. You may select the dis-
played sound levels.

Sound Level Meter JdNTi

AUDIO

This example describes the setting of the commonly used ac-
tual sound pressure level Lo (frequency weighting A, time
weighting F).

e Select the first parameter setting with the rotary wheel .
e Press enter @ to confirm the selection.

[SLMeter 123 [¥LR] E AsD — W
LAeq -———dE
LAF maz ——— dB
T m| SET i
10 RHiGE 110 cnT 00000

Sound levels results indicated with ---- will be
measured and displayed upon pressing the
start button ],
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e Select the frequency weighting A.

(SCMeter [1Z3[HLAIE®) ASD I @
FRED HEIGHTING

Gic iz

40.9dB

LAeq ———dE
LAFma: ——— dB

[ m | ST
i0 RHEE ii0 F T

8 L HEEHH

LAF

Pop up windows shown at installed
Extended Acoustic Option

e Press enter @ to confirm the setting.
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e Select the required time weighting, e.g. F (=Fast).

(GLHeter [1Z3[HLA B 1 ASD ——
FRER _WEIGHTING

LAF

I@ﬂmm3
\Em [EJ PR

LAeq -———dE
LAF maz ——— dB

Hm m T
10 RHiGE 110 C L O T

CNT oo

e Press enter @ to confirm the setting.




e Select the parameter live.

(SCMeter [1Z3[#LA B9 1 ASD —— @

FRER HEIGHTING
LAF
TIHE HEIGHTING
‘ 3
FARAHETEF
Lieq 1E
Ties
LiFmax = = == B
L T
10 RHGE 140 oNT 05:50:05

e Press enter @ to confirm the setting.

Sound Level Meter

e Select the parameter off.

JdNTi
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3

1B
B

(ELMeter (122 [#LA] B ) ASD ——
FKER HEIGHTING
LAF
TIHE HEIGHTING
|
L]
FHEAHETER
LAeq Live
LAFmaz | CoRKERTION
TS
i0 RHiGE 110 B ran:0n:nn

[EIER TRy RN

e Press enter @ to confirm the setting.
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e Select the input range according the maximum expected
level during the measurement including sufficient head-
room. Wrong input ranges are indicated by a flashing LOW
or OVR message in the lower menu bar.

e Select the input range RNGE and press enter @,

(3LMeter |1za [LR[ B ) A0 —— @ e Turn the rotary wheel &J for setting of the applicable input

. range and confirm your setting with pressing enter @.

YR 123 LR B ] ASD ——

Leq -—--dB 52.0dB

LAFma: ——— dB

i m | SETooi--ie- Lieq —-———dE
i0 RHGE 1i0 onT 000000
LAF maz ——— dB
e Select further sound pressure level parameters to be dis- it m| T

50 RHGE 150 L0k

il
CNT oo

played as described before, e.g. I—eq and LAFmax-

The numeric result page and the real time ana-
lyzer page use the same input range.
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* The XL2 is ready to measure the sound levels Lar, Lgq and

LAFmax-

e Press the start button 28],

Sound Level Meter

NG ER Tl 127 | MLERUD] ASD ——

" 47.7dB

LAeq 49.6dE
LFnax 61.8dB
I SET —=i ot -
i RHGE 110 P oaroooo

SLMeter ASD ——

" 38.2dB

Lfieq 47.7dE
Lo 68.2dB
TUTTI m | SETooioie-
i0 RHGE 110 onT 500003

JdNTi
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e Stop the measurement by pressing the stop button La]
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Save the recorded measurement results.
e Select the Mini-SD card symbol with the rotary wheel

and confirm with enter @,

e Select Report to store the test results as ASClI-file or select

(ELMeter 123 [ALRIE 71 FISI:I — |

= '-.-'-:-u:en-:-te
[ Screenshot

5!I Fee: 18'+EIHE>J

Lieq 47.7dB
Lo 68.2dB
[ e
10 RHGE 110 ont 33 TN

Screenshot to store the screenshot.
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The XL2 stores the numeric sound pressure
levels and the real time analyzer results simul-
taneously.



The XL2 reads the electronic data sheet of the connected mi-
crophones M4260 or M2210 and switches the 48 V phantom
power automatically on as follows:

e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button @®.

e Position the XL2 at the measurement location, e.g. using a
microphone stand.

e Select the SLMeter function in the measurement menu and
toggle with the page button to the real time analyzer
page.

All wideband- and RTA levels are measured and
logged simultaneously. You may select the dis-
played sound levels.

Sound Level Meter JdNTi

AUDIO

The XL2 displays two different sound pressure levels at the
same time. You can personalize the displayed test results and
numeric read out values as follows e.9. Lzpmax and LzF.

e Ensure no other measurement is going on. The run indica-
tion shall display the stop symbol.
e Select the LZF value with the rotary wheel .

[SCHeter [alal [#LR[ B ) ASD ——

- [Meldngx  ——-—dE 1/3 0CT
i [BgEige  SHEdE - LHAHz

20 a0 1k Yk

250 g0k A2z

4o

N | SETooi-eie-
i0 EHGE 110 CRT D00

[SIRRyETE Ry eI}

e Press the enter button ©.
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e Select the frequency weighting Z. e Select the required time weighting, e.g. F (=Fast).

(ECHeter o [<CR[ B ) ASD —— &

== LZF[FrED HEIEHTII‘lE 143 OcT
" LEF E @ v 28.8Hz (SLHeter [alnl [ALR[ B ASD ——

LZF[FrER HEIGHTING 143 OCT

- 125H=z

TIHE HEIEHTIHE
[ SET --:--:-=

B0
4O
10 RHiGE 110 | CRT Do nnenn

250 20k A2
T 250 g0k A2z

I | SETooi-eie-
10 RHEE 110 CRT D00

[SIRRyETE Ry eI}

e Press enter @ to confirm the setting.

Sound levels results indicated with ---- will be e Press enter @ to confirm the setting.
measured and displayed upon pressing the
start button 8],
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e Select the parameter shown right of the upper LZF value

with the rotary wheel , €.g. max.
e Press the enter button @,

e Select the parameter max.

== LZF max
i LZF e

-

PAIRN

5u|

4o

20
MR
B0 BO0 E50 1k M4k

I g ST oo
10 RHGE 110 ONT 00000

(SCHeter [allal [#LR] B9 ) ASD —— @

e Press enter @ to confirm the setting.

Sound Level Meter JNTi
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e Select the parameter shown right of the lower LZFvalue
with the rotary wheel , e.g. live.
e Press the enter button @.

e Select the parameter live.

(SCHeter il [FLA] B 1 ASD ——

< L7Fpme  ——-dB 13 0cT
i LZFljge  [FRERHETER Hz

.
| E0(E g

=]
. =]
20
1}
20 B0 250 1k Yk

20k RZ

nnmn m T
i0 RHGE 140 ont G0 0000

e Press enter @ to confirm the setting.
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e Select the input range according the maximum expected e The XL2 is ready to display the measured sound pressure
level during the measurement including sufficient head- levels Lzrmax and LZF.
room. Wrong input ranges are indicated by a flashing LOW e Press the start button La]
or OVR message in the lower menu bar.
e Select the input range RNGE and press enter @,
e Turn the rotary wheel for setting of the applicable input
range and confirm your setting with pressing enter @,

(SCHeter [allal [#LR] B9 ) ASD —— @

- LZFmgxe ——-—dB 1/3 OCT
i LZFjge  Bl.1dE - 28.8Hz

-

Ry ER Tl ol [ SLRIAUD] ASD —— 4
== LZFmax  B5.6dB 1/3 0CT
i LZFljue  38.2dE - 2@6Hz

EO
4D
T
20 o
! 4o - e

20 B0 E50 ik 4k 20k AZ .
[ m | ST
s0 a0 oW CNT 00 S00G 0

21 B0 850 ik Mk 2Ok A2

i i _ nnmmmm SET --i--i-~-
The numeric result page .and the real time ana 10 RHGE 140 [ 3 T
lyzer page use the same input range.

o[} R
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e Stop the measurement by pressing the stop button )

=" LEFITI'JK T34 dE
i LZFjge BE.TdE

-

=
=]

[
10 RHGRE 110 u

SLMeter TIEMGI=R

AsD —— .
143 0cT
v 2A.8Hz

B0k HZ
SET --i--:1--

LT =111
CNT Lisiu g

Sound Level Meter

The XL2 stores the numeric sound pressure
levels and the real time analyzer results simul-

taneously.

ELMeter [alld [<LAIE 7] ASD ——
== LzFmax el

. B Voicenote
me LZFlive B Screenshot

L |Fr'e-e- 13'+'+HEyte_J|

T SET -t -mt -
i0 RHiE 110

B mrgmotien

-
a
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e Select the Mini-SD card symbol with the rotary wheel
and confirm with enter ©

e Select Report to store the test results as ASClI-file or select
Screenshot to store the screenshot.
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The XL2 Audio and Acoustic Analyzer offers besides the com-
prehensive sound level meter also the following acoustical
measurement functions:

e FFT Analysis

* Reverberation Time RT60

e Polarity

e Delay time

¢ Speech intelligibility (optional)
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The FFT measurement is the ideal tool for visualization of comb
filters and narrow band effects. It allows a detailed investiga-
tion of the frequency response in audio systems. The XL2 in-
cludes an extremely fast, real-time FFT. The display shows 142
bins simultaneously.

10 9

(FFT__ TikT[#LA[ =) ASD =

== L7 g 1BAEAE) 2= limits D
L i LZFjge 110.44dE) B S2.688Hz

4o ! |
SH.00H=z & t1.TkHz2 1.728 kHz
1 > SET —=i-=i-=
40 RHGE 140 CAT Q0:00: 28 6
4 5



The XL2 offers two individual read out values Lzf (no fre-
quency weighting, fast time weighting)

Test result of LZeqr averaged sound pressure level
over time

M Test result of LzEjjye, actual sound pressure level

e Select the zoom factor between 20, 10, 5, 2.5 dB/div
and confirm the setting with enter button @.

e Scroll up and down with the rotary wheel , thus se-
lecting the displayed Y-axis range.

e Press enter @ to confirm the settings.

Displays the actual and averaged FFT measurement re-
sults.

Select between the lower, mid and upper input range. The
exact range depends on the microphone sensitivity setting
in the calibration menu of your XL2. The input range setting
is disabled during ongoing measurements.

FFT Analysis JANTi

AUDIO

This icons indicates a running, paused or stopped measure-
ment status.

Counts actual measurement time in hrs:min:sec.

Selectable frequency to read out the individual FFT level.
The selected frequency is pointed by the cursor arrow. The
cursor automatically follows the highest FFT level.

The cursor readout may be controlled manually:

e Select the arrow next to the frequency read out field and
press the enter button @.

e Select the frequency with the rotary wheel .

14

e Press enter @. The cursor returns to the frequency with
the highest level bar.
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8 10
(applicable with the optional Extended Acoustic Package)

e Select the read out frequency (7) and press the enter
button ©.

e The zoom mode is displayed above the flashing arrow.

e Select the zoom-in frequency with the rotary wheel ©.

e Press the limit button and zoom with the rotary wheel
in or out in the linear frequency scale.

e Press the limit button and scroll with the rotary wheel
left or right in the linear frequency scale.

The XL2 reads the electronic data sheet of the connect-
ed microphones M4260 or M2210 and switches the 48V
phantom power automatically on as follows:

e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button @®.
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20k

1k7

200

usr

Select the X-scale range between

Shows FFT result of the frequency range.
484.38 Hz - 20.594 kHz in a resolution of 141.62
Hz with 142 bins shown on the display.

Shows FFT result of the frequency range.
58 Hz - 1.722 kHz in a resolution of 11.72 Hz with
142 bins shown on the display.

Shows FFT result of the frequency range.
7 Hz-215.01 Hz in a resolution of 1.47 Hz with 142
bins shown on the display.

Customized zoom mode

(applicable with optional Extended Acoustic Pack)
5 Hz - 20 kHz in zoom mode with a minimum res-
olution of 0.366 Hz and 142 bins shown on the
display.

The page key toggles between these display modes.



Connect the measurement microphone to the XL2.
Switch the XL2 on by the on/off button .

Position the XL2 at the measurement location, e.g. using a

microphone stand.

FFT Analysis JANTi

AUDIO

Select the input range according the maximum expected
level during the measurement including sufficient head-
room. Wrong input ranges are indicated by a flashing LOW
or OVR message in the lower menu bar.

Select the input range RNGE and press enter @,

Turn the rotary wheel & for setting of the applicable input
range and confirm your setting with pressing enter @.

(FFT [Ik7THLA B ) ASD =
== Lz eq --.—dB
i LZFljge  YHE.A4E + B9.719Hz
120
: 1]
4o

1]

S5A.00Hz &y 1. TkHz 1.72kHz
[T SET —-:-—:--
LL N RHGEERY B onrooinnios
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e The XL2 is ready to display the measured sound pressure ¢ Select the Mini-SD card symbol [E with the rotary wheel
levels LZeq and LZ7F Jive. and confirm with enter @©.

e Press the start button [*8]. This starts the measurement of
the integrated sound level Lz¢q.

e Stop the measurement by pressing the stop button )

= Lz eq T
. B Yoicenote |,
"'_LEF“'*'E' B Screenshot |
|au| [Free:  1855HMBwte |
(FFT___ [ikr[#LA[ B9 ASD = @ .

== LZ eg 183.5dE 0= limit+<s
i LzFljge 118.4dE &8 S8.ARG6Hz

-
IEI]|

58.00Hz & 11.1kHz 1.12kHz
i m T oiooes
40 RHiGE 140 o) R
5B.00Hz & 11, TkHz 1.12kHz
([CFCITT SET --:--i-- i
40 RHGE 140 [ 3 TNT DG 28 e Select Report to store the test results as ASClI-file or select

Screenshot to store the screenshot.
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The XL2 measures the energy decay from 63 Hz to
8 kHz by the Schroeder method. As test signal serves either an
impulse source or a gated pink noise.

Reverberation time RT60 is the time required for the sound
pressure level to decrease by 60 dB after the sound stimulus
signal is stopped. Since ambient noise often defeats measure-
ments of 60 dB level decrease in practice, the RT60 results are
measured as T20 reverberation time results, thus a decrease of
20 dB is measured. This requires a measurement signal-noise
ratio of only 35 dB, whereby the 35 dB are derived by the 20 dB
decay together with 5 dB upper and 10 dB lower noise range
within each octave band.
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Prior conducting a reverberation time measurement the en-
vironmental noise is measured, thus setting the required
energy level of the test signal.

e Select SET and press the enter button @ to measure
the actual environmental noise.

Select between the lower, mid and upper input range. The
exact ranges depend on the microphone sensitivity setting
in the calibration menu of your XL2.

This icons displays the running and stop status of the re-
verberation time measurement. It is controlled by the start/
stop button 1)
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Displays the actual measurement status. Start and stop the
reverberation time measurement by pressing the XL2 start/
stop button LE] The following status information might be
displayed:

ARMED Measurement is waiting for the test signal
exceeding at least one measurement trigger
marker, thus the measurement will be trig-
gered automatically.

NOISE  Test signal exceeds the trigger marker.
DECAY Ongoing decay of the test signal.

PAUSE The measurement has been paused by press-
ing the pause button (]

STOP No RT60 measurement is presently carried
out.

Counts the measurement cycles. At using a gated noise
test signal a minimum of 3 cycles are recommended to be
carried out sequentially.



The black bars indicate the actual background noise. At set-
ting up the reverberation time measurement you may in-
crease the test signal level, thus the black bars exceed the
grey bars completely.

The grey bars indicate the required noise level for the re-

verberation time measurements in each octave band. The

marker has a length of 35dB, which can be obtained by

e Selecting SET (1) with the rotary wheel .

e Press enter @ to measure the environmental noise in
the silent room.

Indicates a successful reverberation time measurement at
the individual octave band.

JdNTi
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Reverberation Time RT60

The XL2 reads the electronic data sheet of the connect-
ed microphones M4260 or M2210 and switches the 48V
phantom power automatically on as follows:

e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button @.
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10
Select between the RT60 run page and the test result
page.

RT60 run page

KUK

RT60 result page. Toggle with the measurement
result selection (16) between

RES

AVRG RT60 average result page
CYC xx RT60 cycle result page
Last Last RT60 cycle result page
The page button toggles between these displays.

Reverberation time in seconds. The scaling is automatically
adjusted.
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The uncertainty factor is displayed in the RT60 average
result page. It indicates the uncertainty of the averaged
measurement results. The uncertainty factor depends on
the measured reverberation time, the cycles and the band-
width of the individual frequency band, thus lower bands
will show a higher uncertainty factor. The uncertainty fac-
tor reduces as more cycles are measured. The number of
measurement cycles is displayed at (5).

Read out of reverberation time and uncertainty factor (12).

Measurement results uncertainty. For more details
see (12).

Reverberation time measurement results.

RT60 Octave Bands 63Hz - 8 kHz

Select the individual octave band and read out the follow-
ing numeric measurement results

e Uncertainty factor in % or correlation in %.

e Reverberation time RT60 of the selected octave band.



The RT60 measurement function enables consecutive re-
verberation time measurements within one test sequence.
An averaged test result of all measurements is automati-
cally calculated.

Select CYC and toggle with the rotary wheel through
the individual test result cycles showing

Last
Displays the result of last measurement cycle.

XX
The individual single test results are marked
with CYC xx, where xx is an incriminating num-
ber. You may delete individual test results thus
the averaged reverberation time result uses only
the remaining valid measurements. Delete cycle
results as follows:
e Select DEL with the rotary wheel
e Confirm with the enter button ©.

AVRG
The averaged test results of all taken measure-
ments are calculated and displayed.

20,

Reverberation Time RT60 JNTi
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The correlation factor will be 100% for perfect linear sound
pressure level decay after the sound source has ceased.
The natural deviation from the linearity results in lower
correlation values. The correlation factor is typically 80 -
100%.

Read out of cycle reverberation time and correlation factor
17) at selection (16) = CYC xx or Last.

Correlation Factor. For more details see (17).

lla  Reverberation time measurement result of individ-

ual displayed cycle.

The right Y-axis shows the correlation factor in %. The cor-
relation factor Y-axis is displayed at test result selection is
CYC xx or Last. Read more at (17).

Individual cycle results may be deleted, thus they are not
used for the calculation of the AVRG result.
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Reverberation Time RT60

The sound source shall be as omni-directional
as possible. As test signal serves either an im-
pulse source or gated pink noise.

e Gated pink noise

Various gated pink noise test signals with dif-
ferent on/off time are offered by the accompa-
nying NTi Audio Test CD or the Minirator signal
generator.

e |Impulse

The trigger signal is a generated impulse source,
such as a gun shot. Individual single measure-
ments or test sequences can be carried out by
repeated trigger signals.

The XL2 measures the reverberation time of
several on/off cycles and automatically averages
the reverberation time results. The uncertainty
factor is calculated after a minimum of three
measurement cycles.

The room under test is injected with a pink noise signal through
an omni-directional speaker. The sound source has to be active
until balance between injected and absorbed acoustical energy
has been reached. Then the source signal has to be stopped.
The XL2 recognizes this interruption, triggers, measures the
decay time and calculates the reverberation time automati-
cally.

The room under test is injected by an impulse sound source
e.g. by a gun shot. The XL2 measures the decay time & calcu-
lates the reverberation time automatically.



The XL2 reads the electronic data sheet of the connected mi-
crophones M4260 or M2210 and switches the 48 V phantom
power automatically on as follows:

e Connect the measurement microphone to the XL2.
e Switch the XL2 on by the on/off button @®.

e Position the XL2 at the measurement location, e.g. using a
microphone stand.

e Select the RT60 function in the measurement menu and
toggle with the page button to the run page.

e Prepare the environment for the measurement. i.e. mute all
sound sources to establish silence.

Reverberation Time RT60
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e Select the parameter SET with the rotary wheel and

press the enter button @.

SET| Hoize Lew

4o

. mmEl

E3 100 250 500

50 RHGE 450

(ETE8  |RUH|XLER=) ASD T 4

el Marker

ik 2k 4k Bk

m AVRG: BA
STAT: S5TOP
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e Protect your ears against high sound pressure levels, as the

Reverberation Time RT60

test signals might be very loud.

Using pink noise:

e Start the pink noise test signal with the appropriate on/off
time according the room under test. Use an initial low sound

pressure level.

¢ |Increase the test signal level until all level markers for the
minimum test signal level are passed. As required use an

equalizer pushing individual band levels.

e Upon completing switch off the gated pink noise signal.
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(RTEB _ [RUH[WLRIE) ASD -r- &

Hoize Lewel Marker

B3 125 250 500 ik 2k Yk Bk

m AVRG: AA
50 RHGE 150 STAT: STOP

£
=]

u
=]

Press the start button 8], The status indication switches
to ARMED.

Enable the test signal, e.g. switch on the gated pink noise
signal or fire a gun shot.

The black bars have to exceed the grey bars completely.

(FTeA  LINNSCAE) ASD -
SET| Hoize Lewel Marker

I e N S )
100

B0
. I lI
20 .....

B3 125 250 500 ik 2k Yk Bk

» ANMRG: A5

50 RHGE 150 STAT: ARMED

e The RT60 is calculated when the sound pres-
sure level has fallen below the lower noise
level marks in each individual octave band.

e Confirmation marks are displayed in the set-
up page for successful measurements.



Using pink noise:

The gated pink noise test signal continues with the pre-set on/
off time. The XL2 automatically triggers at each cycle. Com-
plete minimum three test cycles, thus the uncertainty factor

is calculated.

Using an impulse source:

For repeated measurements and automated averaging of more

results use further gun shots as required.

e Press the pause button O] to pause the measurement.

e Prepare the next impulse sound source, e.g. gun shot.

e Press the start button 8] to continue the reverberation time
measurement.

e Enable the test signal, e.g. fire a gun shot.

JdNTi
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Reverberation Time RT60

e Press the stop button m] after the measurement is com-
pleted.

e |f applicable switch off the pink noise test signal.

e Select the result page with the page button [ar]

The overall reverberation time results is dis-
played in seconds and the measurement uncer
tainty in %. For more details refer to chapter
“Reverberation Time RT60"

[RTEA |[FES [XLRE=} ASD = @
Uncert. E.5X  ovc AVRG
- TZA .38z = E3.BHz
a1
5
n.a
0.6
03—
0.0 — =
63 100 250 500 ik 2k Yk Bk
» AYRG: 25
50 RHGE 150 STAT: HOISE
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e Select CYC with the rotary wheel , press the enter but-
ton @ and select the individual cycle result with the rotary

wheel ©.

The cycle result is displayed in seconds and the
correlation factor in %. For more details refer to
chapter “Reverberation Time RT60"

IRTEH IHESIHLHIEI ASD = .
- Correlot. 99.9%  @gm A1 pEL

P B.95s  ~ LABkHz
gl —— = i0o

5 "
1.5 HIII

0.0
E3 125 250 500 ik 2k Y4k Bk
g HW¥RG: BS
50 RHGE 150 START: STOP
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Various error indications display non successful RT60 mea-
surements. Corrupt individual measurements can be deleted
individually. Non-valid results are excluded from average cal-
culations.

LOW LEVL

This is the abbreviation of “low test signal level” during the
measurement. Increase the test signal level and verify that
all levels are exceeding the level markers. Use a correspond-
ing RT60 test signal with longer on/off times, so the lower
level mark can be reached.

CORR<70%
The correlation factor is lower than 70% indicating an unreli-
able measurement result.

T>18S

The measured reverberation time exceeds the time limit of
18 seconds, e.g. commonly caused by an incorrect analyzer
range setting or by environmental noise. In this case repeat
the ranging and start the measurement again.
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The polarity measurement is important to match the left
and right speaker for a good stereo sound image. The polar
ity function measures the polarity of cables, single speakers
and speaker cabinets. As test signal servers the polarity signal
provided on the NTi Audio Test CD or the Minirator test signal
generator.

The polarity of individual speakers or speaker cabinets might
change with the frequency, such as the polarity of the mid-
range speaker may differ to the woofer polarity within the same
speaker cabinet. Therefore the detailed result page displays the
measured polarity of the individual octave bands from 125 Hz
to 8 kHz. This allows in-depth verification of the polarity - fre-
quency relation.

e The polarity testing is a simplified measure-
ment of a very complex signal phasing. Driv-
ers, speakers and crossovers cause severe
phase shifts of the audio signal.

e The polarity of various speakers within the
same cabinet may differ. The polarity is a re-
sult of the speaker design.

e Polarity testing is useful for checking the cor
rect wiring of similar speaker systems.

o) 2y -

Signal Source:

HLRERCA

Polarity:

POSITIVE

lze Minirator Polarity Signal
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Select the used signal source as follows:
e Select Signal Source with the rotary wheel .
e Press the enter button @ to select either

Palarit. (TR 2 i | VOICE Using the internal voice note microphone of the
NOTE XL2 for polarity measurements. This selection
MIC disables the rear speaker.

XLR/  Measure the acoustical polarity with the M4260
RCA or M2210 measurement microphone. Alterna-

-y
|
|
|
|
|
|
|
|

Relative Level
®

7 tively measure the polarity of an electrical signal
connected with an audio cable. Set the input
i 6 selector in the upper menu accordingly.
2
SUE 135 250 500 ik 2k Y4k Bk 5 Displays either POSITIVE, NEGATIVE or ??? (=undefined).

For visual indication the limit button & illuminates green at

POSITIVE polarity and red at NEGATIVE polarity.

Polarity result of Minirator directly
connected to XL2 Analyzer

The grey area shows the measured signal energy within
the individual frequency bands. The bands with the biggest
energy will effect the actual displayed POSITIVE / NEGA-
TIVE polarity result the most.
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4 8
Measurement results area with positive polarity (+). The
+ Polarity of frequency band is positive. The polarity re- black line in the middle of relative level indicator (3) dis-
sult is in the upper display area, the + area. plays the measured polarity of the individual frequency
band. The dashed line shows the upper limit of the mea-
- Polarity of frequency band is negative. The polarity surement result area.

result is in the lower display area, the - area.

Seven octave bands with center frequencies from
125 Hz to 8 kHz. SUB displays the polarity of sub woofers,
frequency range < 100 Hz.

Measurement results area with negative polarity (-). The
black line in the middle of relative level indicator (3) dis-
plays the measured polarity of the individual frequency
band. The dashed line shows the lower limit of the mea-
surement result area.

Polarity results of frequency bands in this area are uncer-
tain, thus positive/negative page displays the polarity result
m”.
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For the acoustical polarity measurement you can use the in-
ternal voice note microphone, thus no external plug-on micro-
phone is required. The polarity result of left and right speaker
cabinet have to match for a stereo sound image.

e Feed the speaker cabinet with the polarity test signal of the
Minirator.

e Adjust the test level (at Minirator or amplifier) thus the test
signal is good to hear.

e Enable the polarity test signal at the left speaker cabinet;
mute the right speaker cabinet.

e Select Signal Source with the rotary wheel & and choose
VOICE NOTE MIC with the enter button @, thus the inter-
nal microphone is used for the polarity measurement.

e Measure the polarity of left speaker cabinet.

e Enable the polarity test signal at the right speaker cabinet;
mute the left speaker cabinet.

e Measure the polarity of the right speaker cabinet.

e Compare the polarity test result of speaker cabinets.

Polarity JANTi

AUDIO

[Folarite il TXLEH= 42V = &

i Hm —

SUE 125 250 500 1k 2k Yk Bk

e Relative Lewel

The sample result shows the polarity as fol-

lows:

e Sub woofer:  Low energy, no sub installed
e Woofer: Positive

e Mid-range: Negative

e Tweeter: Positive (with small levels)

The major part of the signal energy is measured
in the mid-range frequency bands, thus the
overall displayed polarity is NEGATIVE.
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The delay time measurement function suits the accurate setup
of delay line arrangements, thus the directionality of the signal
source will be optimized. The XL2 measures the delay time be-
tween the electrical reference signal and the acoustical signal
from the speaker. The required acoustical delay settings are
displayed automatically, thus the audio engineer may set the
measured delay time directly at the delay device in the rack.

The NTi Audio delay time test signal is provided either by the
Minirator MR-PRO, MR2 or the included Test CD.
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Select the used signal source for the delay measurement:

CD Player Using the supplied NTi Audio Test CD; this
setting implies the synchronization time
bar is set to 100 seconds = 1 min. 40 sec.;
after 100 seconds the XL2 has to be syn-
chronized to the delay test signal again.

Minirator Due to the known accuracy of the Minirator
MR-PRO or MR2 test signal, the XL2 offers
an extended time range without synchroni-
zation. After 300 seconds (5 min.) the XL2
has to be synchronized to the delay test sig-
nal again.

Actual measured delay time referring to the electrical refer-
ence signal.

Individually stored reference delay time of e.g. speaker A
as described in the following chapter “Delay Measurement
- Getting Started”

JdNTi
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Delay Time

Distance from measurement position to speaker in meter
or feet, based on the preset temperature in °C or °F

The automated synchronization allows delay time measure-
ments without any connected electrical reference signal for
100 seconds using the NTi Audio Test CD or 300 seconds
using the Minirator MR2 or MR-PRO. It displays the time
remaining for the next required synchronization.

Calculated difference between delay time of speaker A and
speaker B shown on next page. The automated difference
calculation simplifies the verification of delay line arrange-
ments, e.g. used in larger halls or auditoriums.

The rear speaker is disabled in the delay mea-
surement function, thus avoiding measurement
failures. The headphone output is active.
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The delay time measurement is conducted between the syn-
chronized electrical input signal and the acoustical signal mea-
sured at the built-in voice note microphone. In this example the
required delay between speaker A and B in the below audito-
rium is measured.

speaker A speaker
front left front right

% lecturer &

(N N

(N N
speaker 8 — LI LI I I o
sileft (OO OO O] swbro
N I I A v

N I N I I O

measurememl:ll:ll:ll:l:l:ll:ll:lljlj

position DDDEDDDDED
N N I I O A Y
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Get the delay test signal ready provided either by the NTi
Audio Test CD or the Minirator test signal generator.

Start the delay test signal.

Select the used input XLR or RCA in the upper XL2 menu.
Connect the generated delay test signal by an audio cable
to the preset RCA or XLR input of the XL2. For example the
reference signal may also be taken from an auxiliary channel
of a mixing console.

Set the actual environment temperature, thus the distance
is displayed correctly later.

- 1

Delay Signal L
Source bAinirator
Act. Delay - m 5
B.Hin=- Act -—ms
Diztance @ 2A°C ————m
0o:00 Swnchronizing 05:00




e Wait until the XL2 synchronizes to the incoming delay test
signal, then the synchronization time bar fills up.

Delay Time NTi

AUDIO

e Start the delay test signal at speaker A, mute speaker B.

e Position yourself with the XL2 at the shown measurement
position, thus you measure the acoustical delay in the sound
field next to sub speaker B, which is the worst case position
in the auditorium.

-

Delayw Signal L
Source bAinirator

Act. Delay

==MSs
B.Ams- Act e
Distance @ 2A°C ————1m
LA EE A EE TEE I
oo:00 Measure 0s:00

e You may disconnect the audio cable with the synchronizing
signal from the XL2. This allows you to move around freely
for the delay measurement. At delay signal source selection
Minirator the XL2 has to be synchronized after 5 minutes
to the signal source again. In case the delay signal source is
CD Player, then the XL2 has to be synchronized every 100
seconds.

Delay BN I— iu

Delay Signal L

Sonrre bAirir ator

Act. Delas 5 D 5 ms
B.Hin=- Act EID.SFI'IS

Diztance @ 2A°C EDD Frl

(I ————————

oo:oo Medasure Oo5:00
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e Select the displayed 0.0 ms below Act. Delay with the ro- e Start the delay test signal at speaker B. Mute speaker A.

tary wheel &J and press the enter button @, e Position yourself with the XL2 at the shown measurement
position.
Deloy IENG-1 I- =
e Stop the delay test signal at speaker A. Eitﬁ;fiqnul hAifir ctor
Act. Delaw g 8 ms
Oeloy | WA ) z— = B85 ms - Act 0.7 ms
Delaw Signal L
Source kAinirator Distonce @ 28°C 2.7
Act. Delax 60.5ms I
oo:0o Measure
-Oms
Diztance @ 2A°C 200
I nan—————————,——n—n—n”m
oo:oo Measure 0s:00
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Automated Difference Calculation
e The delay time difference between speaker A and B is

automatically calculated and shown below the Act. Delay

The delay time is measured.

Result Interpretation
e The resulting time in milliseconds shows

the time difference of the sound signal from
speaker A and B arriving at the measurement
position. Speaker B has to be delayed by the
displayed difference result.

For best directionality add a safety margin of
5 ms to the calculated difference, thus the
main signal from speaker A arrives at the
measurement position first. The acoustic sig-
nal from sub speaker B arrives 5 ms later.
This improves the subjective directionality
pattern of the listeners.

Delay Time NTi

AUDIO

Do not position the XL2 to close to reflecting
surfaces, such as walls or floors. The reflections
may likely prevent accurate measurements.

Distance in meter/feet

The distance results in meter/feet are displayed
below for easy verification of the test results
accuracy. The readings are based on 330 m/s
sound speed at 0°C / 32°F
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The STI-PA analyzer option allows reliable measurement of
the speech transmission index within 15 seconds. Besides the
single value STl or CIS test result, a detailed view of the modu-
lation indices and individual band level results is provided. The
STI-PA analyzer meets the latest 2003 |IEC 60268-16 standard.

The speech intelligibility measurement STI-PA is an option for

the XL2 Audio and Acoustic Analyzer. Ask your local represen-
tative for purchasing details.
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NTi Audio
TalkBox

Minirator
MR-PRO

CD Player

The NTi Audio TalkBox simulates a person talking

at a precise acoustical level, enabling the mea-

surement of the complete signal chain including

the microphone

e Place the NTi Audio TalkBox in front of the mi-
crophone at the typical position of the talking
persons head.

e SelectTrack 1 for the STI-PA test signal.

e Select Output Mode to Speaker; you should
hear the STI-PA test signal.

The Minirator MR-PRO is used for electrical signal
injection at public announcement systems, which
commonly use alarm messages from a hard drive
(systems without a microphone).

The included NTi Audio CD “STI-PAV1.1" can be
used with a professional CD player, for details see
chapter “STI-PA Measurement Hints”
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@ Run Indication @ Analog STI-PA Bargraph
This icons displays the run status of the STI-PA measure- Bargraph display and interpretation of the speech intelligi-
ment. bility measurement result
e Bad 0.00-0.30 STI
@ STI-PA Measurement Result e Poor 0.30-0.45 STI
Single value speech transmission index result in STI (speech * Fair 0.45-0.60 STI
transmission index) or CIS (common intelligibility scale), e Good 0.60-0.75 STI
whereby CIS is calculated as CIS = 1 + log STI. e Exint 0.75-1.00 STI
@ Sound Level LAeq @ Progress Bar
Shows the time-averaged sound level of the 15 seconds Measurement status indication; the single STI-PA measure-
STI-PA measurement cycle time. ments takes 15 seconds, thus the actual measurement

time and measurement status are indicated here.
@ Sound Level Lag
Shows the actual sound pressure level, including A-weight- @ Phantom Power of Microphone
ing and slow time weighting according to IEC 60268-16 The XL2 reads the electronic data sheet of the connect-
standard. ed microphones M4260 or M2210 and switches the 48 V
phantom power automatically on as follows:
e Connect the measurement microphone to the XL2.
e Switch the XL2 on by the on/off button @.

© The XL2 reads the electronic data sheet of the connect-
ed microphone. The 48V phantom power indication in
the upper menu bar changes to ASD. The XL2 is ready
for acoustical measurements.
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Select between the available result pages:

STI-PA numeric result page

THE STI-PA table result page, detailed results per
octave band
The page button toggles between these displays.

Frequencies 125 Hz - 8 kHz in 1/1 octave band resolution.

10) Individual time-averaged octave band level Leq-

STI-PA 4NTi

AUDIO

For good speech intelligibility it is mandatory that the in-
tegrity of the transmitted voice signal modulations are pre-
served. Therefore STI-PA is based on measuring the MTF
(Modulation Transfer Function). This function quantifies the
degree to which the voice modulations are preserved in
individual octave bands. STI-PA determines the MTF by
analyzing the seven frequency bands, whereby each band
is modulated with two frequencies, resulting in the modu-
lation index 1 and index 2. These two indexes combined will
give the single value STI-PA result.

85



4NTi STI-PA

AUDIO

The STI-PA measurement function has a built in error de-
tection which helps you identifying faulty measurements.
The error detection checks the following parameters:

¢ |nvalid modulation indices (MF1 or MF2 > 1.3)

e [rregularities during ongoing measurements

Both parameters depend on the amount of impulsive en-
vironmental noise, which influences any STI-PA measure-
ment and makes the values inaccurate.

The STI-PA numeric result page displays the measurement
result interrupted by the flashing “?.2?" question marks if
the error detection finds any problem. Furthermore octave
band results detected with irregularities, are marked in the
STI-PA table result page with a question mark (?). The error
indication might be caused either by

* Missing test signal level

¢ |mpulsive background noise events

If the error detection finds any faults, then repeat the mea-

surement and compare the STI-PA test result with the pre-
Vious ones.
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STI-PA Measurement - Getting Started

Test Preparations

The XL2 reads the electronic data sheet of the connected mi-
crophones M4260 or M2210 and switches the 48 V phantom
power automatically on as follows:

e Connect the measurement microphone M4260 or M2210
to the XL2.
e Switch the XL2 on by the on/off button @®.

© The XL2 reads the electronic data sheet of the connected
microphone. The 48V phantom power indication in the up-
per menu bar changes to ASD. The XL2 is ready for acousti-
cal measurements.

e Position the XL2 at the measurement location, e.g. using a
microphone stand.

Preconditions for STI-PA measurement:

No impulsive noise events should occur dur
ing the 15 seconds measurement time. Even
relatively moderate level noise may affect
the STI-PA test result.

To avoid measurement failures the STI-
PA signal level Leq should be minimum
60 dBSPL in the measured area.

The STI-PA measurement should be carried
out at emergency conditions (same sound
pressure level and all components activat-
ed).

During the measurement should be no
speaking or other noise sources allowed
near the measurement microphone.

e Select the STI-PA measurement function in the measure-
ment menu and toggle with the page button to the STI-
PA numeric result page.

* Prepare the environment for the measurement. i.e. mute all
sound sources to establish silence.
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e \Verify the actual sound pressure level of the environmentas e Switch on the STI-PA test signal at your signal source.

shown on the XL2 display. e Set the acoustical sound pressure level of the PA system ac-
e Mute all disturbing noise. cording the typical emergency condition requirements, e.g.
LAas = 85 dB.

STI-PA TR DG S | STI-PA  FEEIETNG[-NRGEINE S

u STOPPED u STOFFED

---STI ---STI

LHE‘":I ————dB LHE'q ----dB
las  41.6dE las 25.04dEB

Bad Bad
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e Press the start button 8] on the XL2.

STI-PA FERIEG RG-S |

[
4 RUHHING

0.88STI

wea 85.6dB
lss 85.0dB

Esxclnt
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After the period of 15 seconds the STI-PA measurement fin-
ishes automatically. The progress bar indications switches to
FINISHED and the final STI-PA test result is displayed.

e Switch off the STI-PA test signal at your signal source.

STI-PA FEEIEG IR S

- TN
FIHISHED

0.95S5TI

s 85.6dB
s 41.6dB

Exlnt
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e Store the test result by selecting the Mini-SD card symbol
with the rotary wheel €.

e Press the enter button @.

e Select Report to store the test results as ASClI-file or select
Screenshot to store the screenshot.

e Confirm by pressing the enter button @ again.

The detailed STI-PA test result view of the
modulation indices and individual band level
results is provided on the second STI-PA mea-
surement page, accessible by the page selector
or by pressing the XL2 page button (o]
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Measuring the speech intelligibility index under realistic en-
vironment conditions is often not applicable, e.g. playing the
test signal in a railway station at emergency levels during peak
hours will irritate passengers. Additionally at rush hours the
characteristics of back ground noise might be highly impulsive.
But a pre-requisite for accurate STI-PA measurements is a neg-
ligible impulsivity in the background noise.

Under such circumstances the STI-PA measurement should be
shifted to a more suitable time of the day, e.g. night time. Such
STI-PA measurements taken at untypical background noise
conditions have to be post-processed. Post processing com-
bines the STI-PA measurement data taken at quasi noise-free
ambient conditions with the unweighted time-averaged octave
band noise levels (Leq) taken e.g. during day time, at realistic
environmental conditions.

The NTi Audio STI-PA Post Processing Software is tailored for
this application e.g. to combine the night and day-time mea-
surement.

“NTi_Audio_STI-PA_PostProcessing.xlt” is available for down-
load at “www.nti-audio.com’ Products: XL2.
(Enable all macros at opening the document.)



Any background noise has to be sufficiently static during the
measurement, e.g. pink noise fulfills this requirement.
Verify the environmental conditions prior testing. Complete
STI-PA measurements without any test signal. The results
shall be < 0.20 STI.
Impulsive background noise during the measurement, such
as speech, cause severe measurement errors. The STI-PA
result is usually too high.
In case such an impulsive noise cannot be prevented, the
measurements might be shifted e.g. to night time, and
afterwards corrected with the averaged daily background
noise, using external post processing.
In case such impulsive noise can not be prevented, the mea-
surements might be shifted e.g. to night time, and after
wards corrected with the averaged daily background noise,
using external post processing.
Any CD-Players used to reproduce the STI-PA test signal
have to be accurate as only limited time-shifts (+/- 200 ppm)
are allowed to ensure reliable STI-PA test results. Pitch con-
trol and shock protection shall be disabled. Thus only profes-
sional players shall be used. You may verify the time shift of
your CD-Player with a 1 kHz test signal:
¢ [nsert the NTi Audio Test CD into the CD player and start
track 1, which is the 1 kHz test signal.
e Connect the XL2 directly to the audio output and mea-

STI-PA 4NTi
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sure the signal frequency in the RMS/THD mode. The

displayed frequency shall be in the range from 0.9998

kHz to 1.0002 kHz
STI-PA test signals of other test system manufacturers may
sound similar but are not compatible. Only the NTi Audio
STI-PA test signal CD V1.1 or higher shall be used in combi-
nation with the XL2.
STI-PA measurement of alarm systems should be carried
out at emergency conditions (same sound pressure level
and all components are activated).
At locations with varying conditions e.g. some public areas
with few people; others with crowds — the worst case STI-
PA results should be measured. Consult your local regula-
tions (e.g. in the U.S., the NFPA code) for specific directives
concerning measurement locations and number of required
total STI-PA measurements under different circumstances.
Select typical locations based upon such regulations, or typi-
cally position the microphone at 1 - 1.2 meters above ground
in sitting areas or 1.5 - 1.8 meters in standing areas (typical
measurement positions are normally not directly in front of
the speakers).
The person taking the measurements should be out of the
acoustic field, so not affecting the measurement results. For
this purpose the measurement microphone can be mounted
on a microphone stand and connected with the ASD-Cable
to the XL2.
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e Low STI-PA readings can be caused by
e Excessive sound reverberation, echoes or reflections
e Poor speaker directivity or speaker coverage
e Speaker power setting not in order (e.g. low signal-to-
noise ratio)
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The XL2 Audio and Acoustic Analyzer offers besides the com-
prehensive sound level meter and acoustical measurement
functions also the analog audio measurement functions RMS
/THD and Scope.

The XL2 Audio and Acoustic Analyzer measures the parame-
ters Level RMS, THD+N and frequency simultaneously.

Frs/ THD IEN =) > &

D-o| - Filter Z-WEIGHTING

2 LYLRHS 18.0 dBu

3) |- THOH -93.7dB
&) |~ FREQ 100,001 Hz

Audio Analyzer JANTi

AUDIO

The following filter settings are available:

Z-
Weighting

A-
Weighting

C-
Weighting

HP 400Hz

HP 19k

Z-Frequency weighting with flat frequency
response from 20 Hz to 22 kHz. Default
measurement setting.

A-Frequency weighting measuring re-
sidual noise of the unit under test acc. to
|EC 61672 e.g. in sound broadcasting.

C-Frequency weighting for special appli-
cations, such as noise measurements ac-
cording to IEC 61672 at higher levels.

Highpass 400 Hz acc. to DIN 45045
-120dB/dec., attenuates mains frequency
(50/60Hz) components of the test signal.

Highpass 19 kHz attenuates all audio fre-
quency components from the test signal,
e.g. to measure a 20 kHz pilot tone level of
a public announcements systems without
disturbing the public.
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Measures the absolute level of the input signal. The units
dBu, dBV andV are selectable.

Measures the total harmonic distortion and noise of the in-
put signal. The distortion measurement, expressed in dB or
in %, is conducted within the bandwidth 10 Hz - 20 kHz.

The XL2 automatically extracts and measures the fre-
quency of the basic fundamental signal. The XL2 frequency
counter technology even reads the frequency correctly for
heavily distorted signals.
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The input signal is connected to the speaker and
headphone output for acoustical verification of
the test signal.

In the RMS/THD function a special distortion
listening mode is installed as follows:

The main frequency component is filtered out
by a notch filter, e.g. at using a 100 Hz sinus
test signal connected to the XL2 input, this
100 Hz main frequency is filtered by the notch
filter, thus the complete frequency spectrum
with all noise and harmonics is available at the
speaker or headphone output. This special fea-
ture allows listening to the actual distortion sig-
nal.

Thus e.g. you will hear a noise from the speaker
even without any connected inputs signals!



The scope function visualizes the waveform of the electrical in-
put signal. It automatically triggers to the fundamental frequen-
cy and selects the scaling of the X-axis (time) and Y-axis (level)
accordingly. The fundamental or most dominant frequency of
the input signals is displayed above the scope screen.

= i
FRERQ 1.88833kH=z RUNHHING

LAY

2.8ms

The scope scaling is fixed.

Audio Analyzer

JdNTi
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The XL2 Audio and Acoustic Analyzer meets or exceeds the
specifications listed in the chapter “Technical Data”

Calibe-te IEGE-BEEEEE

5 Sensitivity: 3L1m'Pa
HY42E0  FACTORY

| d intain the hiah | calibrati ¢ Uzer Calibration (Run
n order to maintain the high accuracy annual cali 'rat|on 0 2 Calibratar Level: 11%.AdE
the XL2 Analyzer and the measurement microphone is recom- Lzf:  St.TdE

mended. The calibration service verifies the complete product

specifications, differences to the last calibration and measures J ASD Data:
the frequency response of the measurement microphone. To WTL Audio  Mi2E8 5/H 881823
Factory Sens. User Sensz

enquire the calibration service follow the RMA guide lines at A mveFa e WYYFa
www.nti-audio.com/service.

The measurement microphones M4260 (class 2) and M2210
(class 1 frequency response) include an electronic data sheet. 1

Thus the automated sensor detection of the XL2 recognizes the The XL2 reads the electronic data sheet of the connect-
sensitivity and calibration data of the connected microphone. ed microphones M4260 or M2210 and switches the 48 V
The electronic data sheet including the microphone sensitivity phantom power automatically on as follows:

is displayed in the menu Calibrte. e Connect the measurement microphone to the XL2.

e Switch the XL2 on by the on/off button &®.
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Factory sensitivity of measurement microphone in mV/Pa.
The sensor detection of the XL2 reads the microphone sen-
sitivity automatically using the measurement microphones
M4260 or M2210.

Sensitivity setting with an external calibrator.

Level setting according the used external calibrator.

Read out data of the connected microphone.

User sensitivity setting with an external calibrator of the NTi
Audio microphones M4260, M2210 or other microphones.

Select with the rotary wheel &J the parameter Calibration
Level (4) and press the enter button @,

Set the calibration level according the calibrator used.
Generate the specific reference signal with the calibrator
onto the microphone.

Select with the rotary wheel &J the parameter RUN next to

JdNTi

AUDIO

Calibration

User Calibration (3) and press the enter button @,

The pop-up window Calibration: Calibration running ...
shows up and changes to Calibration: Successfully fin-
ished! for a successfully completed calibration.

Note for NTi Audio microphones: The XL2 writes the user
sensitivity additionally onto the electronic data sheet of the
connected measurement microphone M4260 or M2210,
thus all following measurements utilize the user sensitivity
automatically.

In case no external calibrator is available you may set the sen-
sitivity of non-NTi Audio microphones manually according the
product specifications as follows:

Select Sensitivity (2) with the rotary wheel .

Press enter @ and adjust the sensitivity with the rotary
wheel in 0.1 mV/Pa steps. The setting range 100 pV/Pa -
9.99 V/Pa is supported.

Press enter @ to confirm the setting.
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Documentation

The XL2 stores all acquired measurement data including real
time information onto the removable Mini-SD card. Additionally
wave files can be recorded automatically and individual voice
notes added for a complete documentation of the measure-
ment.
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e Select the Log page in the sound level meter function.

e Set the logging parameters as described in chapter “Log-
ging”

e Press the page button to return to the numeric result
page.

e Carry out the measurement following the described guide-
line in chapter “Sound Level Meter - Getting Started”

The XL2 may log the following data simultaneously to the Mini-
SD card:

e (Q05L_SLM.TXT - Selected sound level meter results

e Q05L_RTT.TXT - RTA spectra

e 005AUDIO.WAV - Wav-file, ADPCM compressed

The file number automatically incremental for each measure-
ment.



Transfer Measurement Data to PC
e Connect the XL2 with the USB cable to the PC.

© The PC recognizes the XL2 as mass storage device.

e The following Mini-SD card content is shown:

Mame
[axLz_svs
ChxLz0z023
& AUTORUM, INF
FwinorEN.EXE
Bz HTM
M2yl 7 100

|~ Individual serial number of XL2
e.g. XL2 with S/N 02023.

This folder contains the stored data.

N . . Lo
@ The measurement results are stored in individual folders

named by the date (format = yearrmonth-day).

e Copy/paste the data files to PC.

Documentation

Log File Format
File name e.g. = 005L_SLM.TXT

JdNTi
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XL2 Broadband Logging

# Configuration
Start:
End:
Timer mode:
Timer set:
Log-Interval:
k1
k2:
kset Date:
Mic Sensitivity:
Mic Type:

# Broadband LOG Results
Date
[YYYY-MM-DD]

25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009
25.08.2009

2009-08-25, 16:28:14
2009-08-25, 16:28:30

continuous

00:00:01

00d8
0.0dB

2009-08-25, 10:58

35.7 mviPa

unknown (no ASD)

Time
[hh:mm:ss]
16:28:15
16:28:16
16:28:17
16:28:18
16:28:19
16:28:20
16:28:21
16:28:22
16:28:23
16:28:24
16:28:25
16:28:26
16:28:27
16:28:28
16:28:29
16:28:30

Timer
[hh:mm:ss]
00:00:01
00:00:02
00:00:03
00:00:04
00:00:05
00:00:06
00:00:07
00:00:08
00:00:09
00:00:10
00:00:11
00:00:12
00:00:13
00:00:14
00:00:15
00:00:15

# Broadband LOG Results over whole log period

25.08.2009

16:28:30

00:00:15

LAeq_dt
dB]
711
723
715
711
718
713
719
7
71.0
722
710
714
720
715
7
7

716

LAeq

[dB]
711
77
716
715
716
715
716
716
715
716
716
715
716
716
716
716

716

LCPeak_dt LAFmax_dt LAFmin_dt

[dB]
89.8
90.0
90.6
916
913
903
911
917
905
915
89.6
90.2
91.0
89.6
915
924

924

[dB]
724
738
727
731
731
719
735
73.0
731
737
724
73.0
729
722
74.0
727

74

[dB]
69.8
710
701
685
684
69.6
700
69.1
695
700
693
69.2
693
69.8
69.9
69.1

68.4

Alternatively the Mini-SD card can be inserted
into a card reader. This offers a faster data trans-
fer from the Mini-SD card to PC

The generated txt-files can be directly opened
on the PC for documentation with e.g. Micro-
soft Excel.
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INTi Documentation

Generate Measurement Report Report File Format
After any completed measurement a data report can be gener File name e.g. = 006R_SLM.TXT

ated including real time information and all selected results. Y2 Sound Level Meter Reporing

e Complete any measurement. TOMUE" aveonan 152742

e Select the Mini-SD card symbol [B in the upper menu bar e 0S0B31, 152643
with the rotary wheel €. T e

e Press the enter button @, o Duts; 2008050, 2043

e Select Report with the rotary wheel & and confirm with Merome ™ iooun (o0 ASD)

enter @

# Broadband Results
LAeq 64.9dB
LCPeak 97.6 dB
LAFmax 75.6 dB

@ A data report of the measurement has been generated. It CAFmn seds

includes the measurement results of the selected wide-

. #RTA Results
band levels and the real time spectrum. Band | LFmax  Lzmn  LZeg
Ha) (d) (dB) [d8)
6.3 443 20.2 36.2
8.0 443 16.8 36.4
10.0 459 171 37.8
125 522 230 437
16.0 553 256 476
20.0 58.8 25.1 50.5
25.0 61.5 32.2 53.6
315 66.5 32.8 57.2
40.0 70.7 35.1 615
50.0 75.0 37.7 65.2
63.0 75.1 373 64.6
80.0 749 35.9 64.2
100.0 75.0 341 63.8
125.0 78.4 35.9 64.7
160.0 68.3 41.2 58.9
200.0 79.4 433 67.5
250.0 709 36.8 59.4
315.0 725 355 61.1
400.0 706 349 59.1
500.0 719 318 59.4
630.0 64.9 29.0 53.3
800.0 65.1 27.2 52.4
1000.0 61.4 28.1 49.2
1250.0 62.7 21.7 50.8
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The plug-on measurement microphones M4260 or M2210 form
together with the XL2 a comprehensive sound level meter and
acoustic analyzer. The microphones are 48 VDC phantom pow-
ered and include an electronic data sheet.

The microphone bodies contain the pre-amplifier and require
48 VDC phantom power supply for operation. They combine
high dynamic range and wide frequency range with low noise.
The measurement microphones can also be connected with
the ASD Cable to the XL2 Audio and Acoustic Analyzer for mea-
surements at remote locations or reducing acoustical reflec-
tions.

JNTi

AUDIO

Microphones

The M4260 and M2210 measurement microphones include an
electronic data sheet. The automated sensor detection (ASD)
of the XL2 Analyzer reads this data sheet, enabling the XL2 to
automatically recognize the microphone model, sensitivity and
calibration data. This ensures correct measurement results us-
ing the M4260 or M2210 microphones.

Screen connection used for
ASD technology
M4260 Microphone

XLR M

Pin2 + Microphone
Pin3 - Capsule
Pin 1 Shield

Connection Diagram of Measurement Microphones
M4260 and M2210 - Enhanced Performance
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Microphones

The XL2 automatically reads ASD electronic data sheet of the
connected microphone as follows:

e Connect the measurement microphone to the XL2.

e Switch on the XL2 with the on/off button @.

The measurement microphones M4260 and M2210 can be
connected with the ASD Cable to the XL2 Audio and Acoustic
Analyzer for measurements at remote locations or reducing
acoustical reflections. The ASD Cable includes a separate line
for transmitting the electronic data sheet to the XL2, thus not
affecting the measurement data.

The electronic data sheet is transmitted via the XLR connec-
tor’'s housing and the shield lead of the ASD Cable. Do not
touch these parts during the short initialization period to ensure
the complete data sheet is recognized by the XL2. The auto-
mated sensor detection does not disturb any measurements.
You may chain up to 4x ASD Cables together in tandem. The
ASD technology supports accurate data communication up to
a length of 20 meters (= 65 feet).
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For distances longer than 20 meter (= 65 feet) use a high qual-
ity, low capacitance standard professional audio cable. In this
scenario, no separate data line for the transmission of the elec-
tronic data sheet is available, thus the microphone sensitivity
has to be entered manually into the XL2 Analyzer.

e Use the microphone for the intended pur
pose only.

e Protect the microphone from contamination
by always using the supplied windscreen.

e Never use the microphone in a damp or wet
environment.

e Do not jar or drop the microphone.

e Do not remove the microphone protective
grid.

e Do not touch the microphone membrane.

e Remove the white dust cap of the M2210
measurement microphone prior to use.



If the XL2 Audio and Acoustic Analyzer reacts unexpectedly, a
reset to the factory settings might solve the problem.

e Switch the XL2 off.
e Holddownthe escape button [e=<land simultaneously operate
the On/Off button @.

The XL2 has been operated the last time in one of the sim-
plified application profiles and the system settings have been
changed as follows: Select Profile from Yes to No.

e Follow the above resetting to factory default.

Further Information JdNTi
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The XL2 Audio and Acoustic Analyzer writes measurement
data automatically onto the Mini-SD card during ongoing mea-
surements, thus a working Mini-SD card has to be inserted at
any time.

Error Messages Actions to do
Missing SD-Card Insert the Mini-SD card.

SD-Card is not FAT Format the Mini-SD card on the PC.
formatted

SD-Card is full The memory of the Mini-SD card is
full, thus download all data to PC and
empty the Mini-SD card.

Yes, you can use any alternative Mini-SD card.

e Switch the XL2 off.

e [nsert the Mini-SD card into the XL2 Analyzer.
e Switch the XL2 on.

103



JdNTi Further Information

AUDIO

You will find information about the installed firmware
version in the systems settings of vyour instrument.
The firmware revision history is listed on our web site:
http://support.nti-audio.com/XL2.

Updating the firmware on the XL2 is executed by a XL2Vxxx.xx
file which is first placed in the root directory of the XL2. When
started, the XL2 automatically completes the firmware update.
There are multiple ways to carry out the firmware update:

e Connect the XL2 to the PC by the USB cable.

e The auto start pop-up “NTi Audio XL2" appears, select
"Open the XL2 Instrument Status”

e The web screen “XL2 Instrument Status” opens, select
"Look for FW Update"

e The web screen “XL2 Support Page” opens.

¢ Download the firmware file into the Mini-SD card.

e Remove the USB cable and power up the XL2.

e Watch the display and wait until the update is finished.
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e Remove the XL2 from the PC.

e Open the web site:
http://support.nti-audio.com/xI2/index.php

e The web screen “XL2 Support Page” opens.

e Download the firmware XL2Vxxx.xX.

e Load the firmware file XL2Vxxx.xx into the Mini-SD card.

¢ [nsert the Mini-SD card.

e Power up the XL2.

e Watch the display and wait until the update is finished.

If you have no web access at all, please contact your local NTi
Audio partner. You will receive the new firmware file by e-mail.



The following options extend the features of the XL2:

* Speech Intelligibility STI-PA NTi Audio #: 600 000 038

The STI-PA function measures the speech intelligibility of

public announcement systems according the latest revision

of IEC 60268-16:2003 standard. The XL2 displays the mea-

surement results as STl or as CIS results, accompanied by

the individual levels and modulation indices of the seven

octave bands. The measurement results are acquired from

the dedicated STI-PA test signal, generated by the

¢ included Test Signal CD

e Minirator MR-PRO, test signal generator, required for au-
dio systems with line inputs

e NTiAudioTalkBox, acoustic signal generator, required for
audio systems with voice microphones, thus measuring
the complete signal chain

Further Information JdNTi
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Extended Acoustic Pack NTi Audio #: 600 000 039

The Extended Acoustic Pack offers the following additional

features for sound level- and acoustical measurements.

e Percentiles: 1%, 5%, 10%, 50%, 90%, 95%, 99%

e Time weighting: Impulse

* Sound Pressure Levels L|gqg, Sound Exposure Level LAE

e TaktMax and values as specified in DIN 45645-1

¢ Digital I/O interface

e Recording of WAV-files (24 bit, 48 kHz)

e High-resolution Zoom-FFT with selectable frequency
ranges and resolution up to 0.4 Hz in the range of 5 Hz
to 20 kHz
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Accessories
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Further Information

Ever-ready Pouch

The Everready Pouch protects the XL2
during transport and operation. With its
convenient belt-clip, the XL2 can be kept
close by for those tasks requiring both
hands. The Everready Pouch allows op-
eration of the XL2 fitted in the pouch.

NTi Audio #: 600 000 335

Mains Power Adapter

Mains Power Adapter for XL2 Audio and
Acoustic Analyzer. Non original power
supplies may cause interferences with
the measurement.

NTi Audio #: 600 000 333

Spare Li-Po Battery

Have a rechargeable spare battery avail-
able for portable measurements at any
time.

NTi Audio #: 600 000 337

Battery Charger

The Battery Charger contains a sophis-
ticated battery charge controller for effi-
cient charging of the spare Li-Po battery.
The battery charger includes 1x spare Li-
Po battery.

NTi Audio #: 600 000 332

ASD Cable

The ASD Cable allows for extended con-
nections of the measurement micro-
phones M4260 or M2210, while main-
taining the automated sensor detection
functionality (ASD). You may chain up to
4x ASD Cables together in tandem.
Length = 5 meter (16 feet)

NTi Audio #: 600 000 336

Exel System Case

This compact system case provides the
professional transport protection for work
in the field. It offers space for the hand-
held instruments, cables and connectors.
NTi Audio #: 600 000 334
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Test & Calibration Certificate

Calibration Certificate

Individual calibration certificate with se-
rial number according to the standards
EN ISO /IEC 17025.

NTi Audio #: 600 000 018

Precision Calibrator

The calibrator ensures accurate sound
level measurements. The class 1 sound
calibrator provides 114 dBSPL @ 1kHz
for calibration of measurement micro-
phones.

NTi Audio #: 640 300 101

Microphone Stand Adapter XL2
Mechanical adapter piece to mount the
XL2 on a microphone stand.

NTi Audio #: 600 000 372

Further Information JdNTi
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Minirator MR-PRO

The MR-PRO is an extremely powerful

analog audio generator to satisfy every

need for the professional engineer. It gen-

erates the following analog audio signals:

e Sine Waveforms, freely selectable fre-
quencies and levels up to +18 dBu

e Sweep Signals, any frequency interval
up to 1/12 octave

¢ White Noise, Pink Noise

e Polarity Test Signal

e Delay Test Signal

* Wave Files (*.wav)

NTi Audio #: 600 000 310

NTi Audio TalkBox

The NTi Audio TalkBox greatly simplifies
the acoustical feed of the STI-PA intelligi-
bility test source signal into closed sound
reinforcement systems. It presents the
standardized voice-like acoustical signal
emission simulating a human talker ac-
cording to IEC 60268-16, combined with
a TNO certified speech intelligibility signal
at standardized levels.

NTi Audio #: 600 000 085
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Further Information

NTi Audio guarantees the function of the XL2 Audio and Acous-
tic Analyzer and the individual components for a period of one
year from the date of sale. During this period, defective instru-
ments will either be repaired free of charge or replaced.

These guarantee provisions do not cover damage caused by
accidents, transportation, incorrect use, carelessness, acces-
sories or the installation of any parts that were not delivered
with the instrument, the loss of parts, connection to the mains
voltage, operation with non-specified input voltages, adapter
types or incorrectly inserted batteries. In particular, NTi Audio
accepts no responsibility for subsequent damage of any kind.
The warranty will be voided by the carrying out of repairs or
service work by third parties who are not part of an approved
NTi Audio Service Centre.

In the case of faulty functioning or damage, send the instru-
ment in its original packaging with prepaid shipping, insured for
your full value, to the local NTi Audio agency in your country.
Please enclose a precise description of the fault along with
your full contact information.
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You can find the contact addresses on the NTi Audio web site
www.nti-audio.com.

Repair work will only be carried out under warranty upon pre-
senting the original sales receipt.

e The protective shock jacket shields your in-
strument against reasonable impacts that
could occur in normal use.

e Do not intentionally subject the instrument
to extreme stress!

e Please do not drop the instrument!

e Damage caused by dropping or impact is not
covered by warranty.

Do not use the instrument in damp environ-
ments! The instrument can be permanently
damaged by the penetration of water.



We, the manufacturer
NTi Audio AG

Im alten Riet 102
9494 Schaan
Liechtenstein, Europe

do hereby declare that the XL2, M4260 and M2210, approved
in 2009, comply with the following standards or other standard
documents:

EMC: 89/336, 92/31, 93/68
Harmonized standards: EN 61326-1

This declaration will become invalid if modifications to the in-
strument are carried out without the written approval of NTi

CE

Date: 1. September 2009
Signature:

P ek

Position: Technical Director

JdNTi

AUDIO

Further Information

Dispose of your instrument in accordance with
the valid legal environmentally regulations in your
country.

X

The instrument must not be disposed of in the household gar
bage. At the end of its service life, bring the instrument to a
collecting point for electrical recycling in accordance with the
legal regulations.

Contact your respective authorities for the valid environmental
regulations in your country.
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Specifications

Sound Level Meter

Product Con-

figurations

Conforms
with Stan-
dards

Measure-
ments

Functions
Extended
Acoustic

Pack (op-
tional)
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o XL.2 with M2210 microphone: Class 1 frequency
response acc. to IEC 61672

o XL.2 with M4260 microphone: Class 2 acc. to
IEC 61672

IEC 61672, IEC 60651, IEC 60804, ANSI S1.4,
ANSI S1.43, DIN 15905-5, DIN 45645-2, SLV 2007,
optional: DIN 45645-1

e SPL actual, Leq, Lmin, Lmax. LCpeak

¢ Gliding LAeq with t =57 10', 15" and 60’

e All measurement results are simultaneously avail-
able

e Correction value measurement wizard

e L ogging all data or subsets in selectable intervals

e Recording of WAV-files (ADPCM) and voice notes

e Limit monitoring showing exceeding sound levels

® Level resolution: 0.1 dB

e Internal noise: 1.3 pV A-Weighted

e Percentiles: 1%, 5%, 10%, 50%, 90%, 95%, 99%

* Time weighting: Impulse

* Sound Pressure Level Ligq

* Sound Exposure Level LAE

e TaktMax and values as specified in DIN 45645-1

* Digital I/O interface

e Recording of WAV-files (24 bit, 48 kHz)

¢ High-resolution FFT, up to 0.4 Hz resolution in the
range of 5 Hz - 20 kHz

Weighting

Real Time
Analyzer
RTA

e Frequency Weighting: A, C, Z
® Time Weighting: Fast, Slow, optional: Impulse

e Frequency resolution: 1/3 octave, 1/1 octave, wide
band

e Frequency range: 6.3 Hz to 20 kHz, level resolu-
tion: 0.1 dB

e Band pass filters conform IEC 61260 class 0, ANSI
S1.11-2004, class 1

Acoustic Analyzer

FFT Analysis

Reverbera-
tion
Time RT60

* Real time FFT with LZF and Leg

® Level resolution: 0.1 dB

e Ranges: 7 Hz - 215 Hz, 58 Hz - 1.72 kHz, 484 Hz -
20.5 kHz

e Optional: High-resolution FFT in the range of
5 Hz-20 kHz

® 1/1 octave bands results from 63 Hz - 8 kHz,
basedon T20

® 1/3 octave bands results by post processing

® Range: 10 ms - 14 seconds

® Measurement according to ISO3382 by Schroeder
method

e Test signal: Impulse source or gated pink noise
generated by the MR-PRO, MR2 or the included
NTi Audio Test CD



Delay Time

Polarity

STI-PA
Speech
Intelligibility
(optional)

e Propagation delay between electrical reference
signal and acoustical signal using the internal mi-
crophone

® Range: 0 ms - 1 second (0 m - 344 m)

® Resolution: 0.1 ms

e Test signal: NTi Audio delay test signal generated
by the MR-PRO, MR2 or the included NTi Audio
Test CD

e Checks polarity of speakers and line signals

¢ Positive/Negative detection of wideband and
individual 1/1 octave bands through internal micro-
phone or XLR/RCA connector

e Test signal: NTi Audio polarity test signal gener
ated by the MR-PRO, MR2 or the included NTi
Audio TestCD

e Single value STl and CIS test result according to
IEC 60268-16, 2003 release, DIN VDE 0833-4, IEC
60849, DIN VDE 0828-1

e Modulation indices and individual band level re-
sults with error indicator, post processing with
recorded spectra supported

e Test signal: NTi Audio STI-PA signal generated by
the MR-PRO, NTi Audio TalkBox or the STI-PA Test
CD

Specifications
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Audio Analyzer

Level RMS

Frequency

THD+N
(Total Har
monic
Distortion +
Noise)

Scope
Filter

® True RMS detection in'V, dBu and dBV

* Range XLR/RCA input: 2 V- 25V (-112 dBu to
+30 dBu)

e Accuracy: = 0.5 % @ 1 kHz, flatness: + 0.1 dB

e Bandwidth: 20 Hz to 20 kHz

® Resolution: 3 digits (dB scale),5 digits (linear scale)
or 6 digits (x1 scale)

® Range: 9 Hz to 20 kHz, resolution: 6 digits
e Accuracy: < + 0.003%

* Range: -100 dB to 0 dB (0.001% to 100%)

® Minimum level: > -90 dBu

e Bandwidth: 10 Hz to 20 kHz

® Resolution: 3 digits (dB scale) or 4 digits (linear
scale)

® Residual THD+N @ XLR/RCA input: < 2 pV

Auto ranging, auto scaling

Frequency weighting: A, C, Z, Highpass 400 Hz,
Highpass 19 kHz

m



JdNTi

AUDIO

Specifications

Input / Output Interfaces

Audio Inputs

Audio Out-
puts

USB Inter
face
Digital 1/0
TOSLink

Memory

Power
Supply

112

® XLR balanced with input impedance = 200 kOhm,
phantom power: +48V switchable, automated
sensor detection for M4260/M2210

* RCA unbalanced with input impedance >30 kOhm

® Built-in condenser microphone for polarity testing,
delay measurements and voice note recording

® Built-in speaker
e Headphone connector 3.5 mm Minijack Stereo

USB mini connector for data transfer to PC and
charging of Li-Po battery

Optional 1-wire interface for control of external pe-
ripherals

24 bit linear PCM audio signal output
(prepared for later firmware extension)

Mini-SD card, 2 GByte, removable,
storing ASCII data, screenshots, voice notes and
Wav-files

e Rechargeable Li-Po battery included, type 3.7V /
2260 mAh, typical battery lifetime > 4 hours

¢ Dry cell batteries type AA, 4 x 1.5V, typical battery
lifetime > 4 hours

e Linear external power supply 9 VDC (charges Li-Po
battery in operation)

General
Clock

Calibration

Mechanics

Temperature

Humidity

Electromag-
netic
Compat-
ibility

Real time clock with lithium backup battery

* Recommended calibration interval: one year

* Microphone calibration supported with external
calibrator

e Calibration certificate for new instruments optional
available

® Tripod mount and wire stand mounted on rear side

® Display: 160 x 160 pixels grey scale with LED back
light

® Dimensions: 180 mm x 90 mm x 45 mm (71" x
3.5" x1.8")

* \Weight: 480 g (1 Ibs) including built-in Li-Po battery

Operation: +5 °C to +45 °C (41° - 113°F)
Storage: -10 °C to +60 °C (14° - 140°F)

5% to 90% RH, non condensing

CE compliant:
EN 61326-1 Class B, EN 55011 class B, EN 61000-4-
21t0-6 &-11



Microphone Type

Capsule/ Transducer

Flatness
Frequency Range
Residual Noise Floor typical

Linear measurement range
with XL2 acc. IEC 60804

Maximum SPL
@THD 3%, 1 kHz

Sensitivity typical

Temperature coefficient
Electronic Data Sheet
Output Impedance

Power Supply

Specifications JNTi

AUDIO

M4260 M2210 -
Enhanced Performance

Omni-directional, pre-polarized condenser,
free field microphone

1/4" 1/2" detachable capsule with
permanently installed capsule B60UNS2 thread
Class 2 (IEC61672-1) Class 1 (IEC61672-1)
20 Hz - 20 kHz 1 Hz-20 kHz
29 dB(A) 19 dB(A)

35 dB(A) - 136 dB 24 dB(A) - 144 dB

136 dB 144 dB

-30 dBV/Pa =4 dB
(30 mV/Pa) @ 1kHz (20 mV/Pa) @ 1kHz

0.05dB/°C @ +10 to +50°C 0.01 dB/°C @-10 to +50°C
NTi Audio ASD according IEEE P1451.4 V1.0, Class 2, Template 27
100 Ohm balanced
48 VDC phantom power, 3 mA typical

-34 dBV/Pa +3 dB

Dimensions Length 1560 mm (5.9"), diameter 20.5 mm (0.8")
Connector Balanced 3-pole XLR
o M4260 Measurement Microphone S/N = Sensitivity = mV/Pa

o M2210 - Enhanced Performance Measurement Microphone

113
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Sound Level Meter
Frequency Weighting

Sound Level Meter
Time weighting

114

Appendix

Standard Features

AJCIZ]

(FIS)

Extended Acoustic Pack

II' Impulse
IE' Sound Exposure Level

Percentile Sound Pressure Levels:

I EE R EEE R




Sound Level Meter
Parameter

Sound Level Meter
Correction

Sound Level Meter

Audio Recording

FFT Analysis
Measurement Range

|Livoe||imaz|| min

K 1]k 2 || o]

e Recording of WAV-files
(ADPCM)
* \oice note recording

[Zea] [1k7] [28k]

Appendix JANTi

AUDIO

Taktmaximalpegel according to DIN 45645-1:
| T3 |[T3es|| T5 ||TSe4]

Calculated levels according to DIN 45645-1:

LAFTSeq-LAeq
LAIeq-LAeq
Lieq LAeq

¢ Recording of WAV-files (24 bit, 48 kHz)

U=r
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The XL2 may start up with individual preset application pro-
files.

Welcome!
Please select Profile:
FULL FULL ¥LZ FUMCTIONS
HLz HODE
BRASIC  eqsic sounp LeveL MeTer:
SLH HODE
DIN15905  SOUHD LEVEL MONITORING
GERHANY AGC. DIMIS90S, GERMANY
SLU SOUND LEVEL MONITORING

SHITZERLAND AGC, TO SLU 2007

116

FULL

HWLZ HODE
All sound level meter functions are available as listed in Appen-
dix 1: Standard Features.

BRSIC

SLH HODE
Includes the basic sound level meter settings for monitoring of
live events or environmental noise. The following sound pres-
sure levels can be displayed:

LAF LAF LAFmax: LAFmin
with or without correction value k1
Las Las: LASmax: LASmin
with or without correction value k1
Laeq Laeq With or without correction value k1
Lcpeak  LCpeak With or without correction value k2

In the real time analyzer page all sound level meter functions
are available as listed in Appendix 1: Standard Features.



DIN 15305
GERHARY

NG ER Tl 127 | MLERUD] ASD ——

LAzqs ikl

98.2dB

Leqtk 95.5dB

Lepeak+kz 128.64dE
I poET
S0 RHGE 150 ENT £ 0 2

How to measure:

Select the page KSET with the rotary wheel & .

Measure the correction values k1 and k2 as described in the
chapter “Correction Value KSET”

Press the start button 81,

During the measurement flashes the indication AUD.

Press stop & to finish the measurement.

Appendix JANTi

AUDIO

All sound pressure levels according DIN15905
are measured, displayed and logged to Mini-SD
card automatically. The recording of ADPCM
compressed wav-files is activated. The settings
are locked ensuring the required parameters are
measured.

These levels are shown in the numeric result page:
LAeq5”l\/I+k1 Moving time-averaged integrated sound
pressure level Lagq with 5 seconds time

interval and correction value k1.

LAeq+k1 Time-averaged integrated sound pressure
level Lpgq With correction value k1

LCpeak+k2 C-weigthed peak level Lcpgqk With correc-
tion value k2

17



JNTi Appendix

AUDIO

The limit button indicates sound pressure levels exceeding the
standardized limits, thus allowing to take immediate actions
against the high levels.

Green Color  Lagggs \+k1 <95dB

Yellow Color 95 dB < I—Aeq5”l\/l+k1 <99dB

Red Color 99 dB < Laggs m+K1

The following sound levels are displayed in the real time ana-
lyzer page:

L7Fhold For tracing of feedback frequencies. The
peak hold time can be set to 3, 5 or 10 sec-
onds.

L7Flive Actual real time spectra.

118

SHITZERLAND

SLMeter ASD ——

LAeqea‘t+kl

93.0dB

skt 100.5dB

LAF+k1 98.8dB
i e
S0 RHGE 150 L G P

How to measure:

Select the page KSET with the rotary wheel &J .

Measure the correction values k1 and k2 as described in the
chapter “Correction Value KSeT”

Press the start button 8],

During the measurement flashes the indication AUD.

Press stop P& o finish the measurement.



All sound pressure levels according SLV 2007
are measured, displayed and logged to Mini-SD
card automatically. The recording of ADPCM
compressed wav-files is activated. The settings
are locked.

These levels are shown in the numeric result page:

Moving time-averaged integrated sound
pressure level with 60 minutes moving
time interval and correction value k1.

Laeqe0'M+KT

LAFmax*K1 Maximum sound pressure level LafFmax
with correction value k1
LAF Actual sound pressure level with A-weight-

ing

JNTi

AUDIO

Appendix

The limit button indicates sound pressure levels exceeding the
standardized limits.

Green Color  Laggeo'M+k1 < 96 dB
Yellow Color 96 dB < Laggeo'm+k1 < 100 dB
Red Color

100 dB < Lagge0 M+

The following sound levels are displayed in the real time ana-
lyzer page:

LZFhold For tracing of feedback frequencies. The
peak hold time can be set to 3, 5 or 10 sec-
onds.

L7Flive Actual real time spectra.
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Applicable for most common sound pressure level
measurement following the human hearing percep-
tion at lower sound pressure levels.

Applicable for very high sound pressure levels fol-
lowing the human hearing perception at high sound
pressure levels; typically used for measurements
of peak values e.g. LCpeak

Energy of the A-weighted sound pressure level dur
ing the measurement time in dB as e.g. applicable
according the standard IEC 61252, “Measurement
of Exposure to Noise in the Workplace” For a time
interval of 1 second is LAE = LAeg:

with selectable time intervals of 5 seconds, 10 min-
utes, 15 minutes or 60 minutes. The moving time-
average sound level is a Leq based on a moving
time window.

Sample:

10h 00min 00sec  Start of XL2 measurement

10h 00min Obsec Legb” = Leq of this 5 seconds

10h 00min 06sec Legb” = Leq of the time win-
dow from 10h 00min Olsec to
10h 00min O6sec
10h 00min 07sec Legb” = Leq of the time win-
dow from 10h 00min 02sec to
10h 00min 07sec

Application example:

e Display the moving Leq over 5 seconds accord-
ing to DIN15905

e Measure the moving Leqg over 60 minutes ac-
cording to SLV2007



[F]

H

Short attack- and release response time, t = 125
ms; the time weighting defines how changes of
the instantaneous sound pressure level are aver
aged for useful sound pressure level results. The
fast time weighting is commonly used.

For tracing of feedback frequencies in the RTA
page. The peak hold time can be set to 3, 5 or 10
seconds.

Very short attack- and release response time,
t = 35 ms; the time weighting defines how changes
of the instantaneous sound pressure level are aver-
aged for useful sound pressure level results.

Applies for RMS based values (LAF Laeg, --). The
correction value k1 is measured or pre-set in the
page KSET of the sound level meter function.

Appendix
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Applicable at time weighting setting PK ( = peak).
The correction value k2 is measured or pre-set in
the page KSEeT of the sound level meter function.

Actual sound pressure level.

Maximum sound pressure level of the measure-
ment cycle

Minimum sound pressure level of the measure-
ment cycle

No correction value, default setting

Application example:
Measure LCpeak according to DIN15905
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The sound pressure level exceeding xx% during
the measurement period; e.9. LaFggo, i the level
exceeded at 90% of the measurement period. The
percentile value xx is user defined; available are
1%, 5%, 10%, 50%, 90%, 95%, 99%. The statis-
tical distribution of sound pressure levels is com-
monly used at background noise analysis.

Long attack- and release response time, t = 1 sec-
ond; the time weighting defines how changes of
the instantaneous sound pressure level are aver
aged for useful sound pressure level results.

Taktmaximalpegel LAFT3 acc. to DIN 45645-1.
Maximum sound pressure level measured with fre-
quency weighting A and time weighting F within a
time interval of 3 seconds.

Time-average Taktmaximalpegel LAFT3eq acc. to
DIN 45645-1.

Taktmaximalpegel LAFT5 acc. to DIN 45645-1.

Maximum sound pressure level measured with fre-
quency weighting A and time weighting F within a
time interval of 5 seconds.

Time-average Taktmaximalpegel LAFT5eq acc. to
DIN 45645-1.

Overall sound pressure level, all sound signal com-
ponents are included; required for special applica-
tions.
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Display Application Setting
Energy of the A-weighted sound pressure level during the mea-
surement time in dB as e.g. applicable according the standard IEC
61252, "Measurement of Exposure to Noise in the Workplace”
For a time interval of 1 second is LAE = LAgq:
LAF .
SPL with A frequency weighting and F time weighting following | H |_>| F |_> |I'j"""E|_>| aff |
the human hearing perception at lower sound pressure levels,
e.g. applicable at levels lower than 100 dB.
L
hea LA |- |EQ|-> [off]
Averaged sound level over time with A frequency weighting.
Laeg + K1
. LA |- |EQ|-> (K1

The actual measurement position often differs to the loudest po-
sition of the live event. Thus the correction value k1 is the mea-
sured correction value of Lagq between loudest position and
actual measurement position by using pink noise. The correction
value k1 is measured or pre-set in the page KSeT of the sound
level meter function.
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LAFmin

Measures the minimum environmental noise level during the
measurement period.

LA |- F |- [min]

LAFXx%

The sound pressure level exceeding xx% during the measure-
ment period; e.g. LaFggy, is the level exceeded at 90% of the
measurement period. The percentile value xx is user defined;
available are 1%, 5%, 10%, 50%, 90%, 95%, 99%. The statis-
tical distribution of sound pressure levels is commonly used at
background noise analysis.

[nore | > 28] > | ot |

|-Cpeak

Measures the peak sound pressure level with C frequency weight-
ing according IEC 61672; typically required to measure possible
short and high peak levels, which may damage the human hear
ing, such as defined in DIN 15905-5.

[ C |- [PK]- | «it]

cheak + k2

The actual measurement position often differs to the loudest po-
sition of the live event. Thus the correction value k2 is the mea-
sured correction value of Lcpga between loudest position and
actual measurement position by using pink noise. The correction
value k2 is measured or pre-set in the page KSET of the sound
level meter function.

| C |-IPK]- [kz]
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Measurement of the moving sound level over time Leqg with A
frequency weighting and F time weighting; the parameter xx is
user defined with the available settings

e 5 seconds according DIN 15905-5

e 10 minutes according French standard

e 15 minutes according British standard

e 60 minutes according SLV 2007

| A |- [EQ:|->| e8| > [ afi ]

Laege0'M +K1

The actual measurement position often differs to the loudest po-
sition of the live event. Thus the correction value k1 is the mea-
sured correction value of Lagggp M between loudest position
and actual measurement position by using pink noise. The correc-
tion value k1 is measured or pre-set in the page KSeT of the sound
level meter function.

Application: Measurements according SLV 2007

| A |- [EQ|-[ e8|~ (K 1]
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