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Pettersson M500 USB Ultrasound Microphone

GUARANTEE

This product is guaranteed against defects in mah#and workmanship for a period of one year fréva date of purchase.
In order for the guarantee to be granted, a prbpticchase (normally the original invoice/receigtjequired and the serial
number label must not be removed from the prodRettersson Elektronik AB, Sweden (“Pettersson”) kepair or replace
the product if it proves to be defective during guarantee period, provided it is returned to Peten. No other guarantee
is expressed or implied.

This product does not contain any user-serviceadules. Always refer servicing to the manufacturearty other party
approved by the manufacturer.

The guarantee covers none of the following:

1. Damage to the product resulting from abuse asds®, including but not limited to (a) the failuceuse this product for
its normal purpose or in accordance with Pettefssoatructions on the proper use and maintenaht@oproduct and (b)
the installation or the use of this product in anmex inconsistent with the technical or safety déads in force in the
country where the product is used.

2. Damage to the product resulting from non-auteatimodifications made to the product.
3. Repairs done by non-authorized technicians.

4. Accidents or similar causes beyond the confr@lettersson, including but not limited to lightgjrwater, fire and public
disturbances.

LIMITATION OF LIABILITIES

In no event shall Pettersson be liable for anyisfencidental or consequential damages of anyneaincluding, but not
limited to, damages resulting from loss of profirevenue, recall costs, claims for service infginns or failure to supply
downtime, testing, installation or removal costssts of substitute products, property damage, patsojury, death or legal
expenses. The customer's recovery from Petterss@my claim shall not exceed the purchase priagipathe customer
for the goods, irrespective of the nature of tkeéne) whether in warrant, contract or otherwise. Tastomer shall
indemnify, defend and hold Pettersson harmless frmoynclaims brought by any party regarding prodeatsplied by
Pettersson and incorporated into the customerdymto

Pettersson assumes no responsibility for any damrlgss resulting from the use of this manual.
Pettersson assumes no responsibility for any Ioskims by third parties which may arise throulgé tise of this product.

Pettersson assumes no responsibility for any damrlpss caused by deletion of data as a resultadfunction, repairs or
battery replacement. Be sure to back up all impodata on other media to protect against its loss.

PRODUCT SAFETY NOTICE AND RESTRICTIONS

This product is intended for commercial use onhpdects sold by Pettersson are not designed, iateadauthorized for
use in life support, life sustaining, human imptdné, nuclear facilities, flight control systems other applications in

which the failure of such products could resulp@rsonal injury, loss of life or catastrophic prapelamage. If the
customer uses or sells the products for use irsaoly applications: (1) the customer acknowledgaissiiich use or sale is at
the customer's sole risk; (2) the customer agtestsPettersson is not liable, in whole or in pianrt,any claim or damage
arising from such use; and (3) the customer ageeslemnify, defend and hold Pettersson harmless find against any
and all claims, damages, losses, costs, expenddmahitities arising out of or in connection wislich use or sale.

Windows is a registered trademark of Microsoft @ogtion. Other company, product and service nanergioned in this
manual, may be trademarks of others. Specificatwasubject to change without notice.

SOFTWARE LICENCE AGREEMENT

This is a legal agreement between you and PetteSs#tronik AB, Sweden ("Pettersson”). This agrestrstates the terms
and conditions upon which Pettersson offers tmBeethe software accompanying the M500 USB Ultnadddicrophone
("BatMicRecorder") together with all related docurtaion and accompanying items (jointly referre@sd'Software”, and
the term “Software” includes but is not limitedewecutable programs, drivers, libraries and déta fissociated with such
programs).

By installing and using the Software, you are aigigéo become bound by the terms of this agreentieynu do not agree
to the terms of this agreement, please do notlirestd use the Software.



Pettersson M500 USB Ultrasound Microphone

Purchasing one M500 with the Software includerges you to use the Software on any number of atarsy provided
that the Software is only used with the M500 USBa$lound Microphone. This non-exclusive licencevadl you to
physically transfer the Software from one comptaeanother. You may make copies of the Softward&mkup purposes
only, but you may not distribute copies of the #afte or documentation to others. If you transfer$oftware and licence
to another party, you must destroy all copies ratgferred. In such case, the new user has to agbeEome bound by the
terms of this agreement.

You may not sublicense, modify, reverse-engineésgssemble or decompile all or part of the Softw#o may not use
the Software as an application development tool Way not create, copy, sublicense or distribuierary derived from
the Software.

DISCLAIMER

Pettersson provides the Software "as is". We sipallif disclaim any implied warranties of any kind¢luding, but not
limited to the warranties of merchantability arthdiss for any particular purpose and against igétnent. You rely on the
Software and results solely on your own risk. Toiéwgare is not intended for use in applications retiacorrect
functioning/results could result in personal injorydamage to property.

Pettersson is not responsible for any incidenpacil or consequential damages.

Pettersson reserves the right to make changes ®dftware and documentation without obligationatfy you of such
changes.

COPYRIGHT NOTICE
The Software and its related documentation areragipied by Pettersson. You may not copy the Softveaiits
documentation except for backup purposes withaitthtten permission of Pettersson.

Note: This equipment has been tested and foundriply with the limits for a Class A digital devigeyrsuant to part 15 of
the FCC Rules. These limits are designed to peoxédsonable protection against harmful interfexemioen the equipment
is operated in a commercial environment. This emeipt generates, uses, and can radiate radio fregeeergy and, if not
installed and used in accordance with the inswacthnanual, may cause harmful interference to radimmunications.

Operation of this equipment in a residential adikiely to cause harmful interference in whichecdse user will be

required to correct the interference at his owreesp.

Modifications not expressly approved by the manuiiger could void the user's authority to operate élquipment under
FCC rules.

© Pettersson Elektronik AB, Sweden 2014. All rigigserved.
Hardware version 1.0, Firmware version 1.0, Sofemaersion 1.0.0.2 June 2014
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INTRODUCTION

The M500 USB Ultrasound Microphone enables you éerhigh-quality, full spectrum recordings of bat
calls or other ultrasonic signals with a Windowsi¢a PC or laptop.

The M500 comes in a small and durable aluminiuntasee. It utilizes the same advanced electret
microphone technology as the well-known D500X dieteand can be used both in directional and
omnidirectional modes (with or without the direci@ horn).

Low-noise technology, high sampling frequency affidient anti-aliasing filter provide highest quigli
recordings.

The microphone comes with an easy-to-use Windoearding program, BatMicRecorder, that saves the
recordings as 16 bit wav files. Real-time displayhe waveform and the spectrogram as well astieed-
monitoring of the bat calls are also available. phegram offers various triggering modes; manudl an
automatic, with or without pre-trigger, level trigigd or frequency triggered operation.

BatMicRecorder can only be used with the M500,withh other sound devices.

SYSTEM REQUIREMENTS

. Computer with Windows Vista SP2, Windows 7, Wind®wsr Windows 8.1 operating system.
. Microsoft .NET Framework 4.5 (included in Window88)*

. Microsoft Visual C++ Redistributable Package fos¥al Studio 2013*

. USB 2 High-speed interface/host type with USB boxsgr (minimum 200 mA).

Using certain lower-performing computers, it mayneeessary to disable some software functionsdaror
to obtain error-free recordings. Please refer ¢ostbction Show Menu in this manual for more infdiama

IMPORTANT! Do not plug the M500 into a USB port onyour computer yet. The
M500 software and driver must be installed first! Rease refer to the section Software
Installation for more information.

* Available for download at www.microsoft.com:

http://www.microsoft.com/en-us/download/details x&g=40773
http://www.microsoft.com/en-us/download/detailsx&g=40784

In order to check if the software packages are installed on your computer, open Control Panel and select
Programs (or Programs and features). Thiswill show a list over the installed programs.

Microsoft Visual C++ Redistributable Package for Visual Sudio 2013 is available in a 32-bit (x86) and a
64-bit (x64) version. If your have a Windows 32-bit operating system, install the x86 version, if you have a
64-bit Windows version, install both the x86 and x64 versions.
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SOFTWARE INSTALLATION

Before installing the software and driver for th&00, please make sure that your Windows operating
system is up to date, including the software paekagentioned under System Requirements. If Windows
Update is enabled on your computer, the operatistem is normally updated automatically.

Do not plug the M500 into a USB port yet. The M&aftware and driver must be installed first!

INSTALLING THE M500 RECORDING SOFTWARE
Windows Vista and Windows 7

Run the setup program by doubleclicking on theddap_Vista_W?7.exe. If you receive the message
"Do you want to allow the following program from anknown publisher to make changes to this
computer", please click Yes.

Windows 8 and 8.1

Run the setup program by doubleclicking on theddaip_W8.exe. If you receive the message "Do
you want to allow the following program from an mokvn publisher to make changes to this
computer”, please click Yes.

If the message "The operating system is not adedaatunning BatMicRecorder" is displayed when
running the setup file, you have probably not chabe correct version of the file. Please choosectitrect
version as described above. The setup prograncafsies the device drivers to the hard drive, iuiszf.

1. The installation process is the same for Windwigsa, 7, 8 and 8.1. This is the start windowc&€INext
to start the installation.

Welcome to the InstallShield Wizard for
BatMicRecorder

The Installshield (R} Wizard will install BatMicRecorder on your
. computer. To continue, dick Next.

WARNIMG: This program is protected by copyright law and
international treaties.
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2. Enter your personal information (User name argh@ization). The Organization field can be leftriH if
desired. Click Next to continue.

Customer Information

Please enter your information.

User Mame:
|Bat Batson|

Qrganization:

InstallShield

3. If you want to install the software in a diffatdolder than the suggested, please select Chadogaccept
the suggested folder, click Next.

Click Next to install to this folder, or dick Change to install to a di

Install BatMicRecorder to:
C:\Program Files\Pettersson\BatMicRecorder),

InstaliShield
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4. Review the installation settings and click Iidtaaccept the settings and start the instaltatio

Ready to Install the Program

The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

Current Settings:
Setup Type:

Typical
Destination Folder:
C:\Program Files\Pettersson'\BatMicRecorder

User Information:
MName: Bat Batson
Company:

InstallShield

PTETR g e

5. The installation is now complete. Click Finish.

InstallShield Wizard Completed

The Installshield Wizard has successfully installed
BatMicRecorder. Click Finish to exit the wizard,
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INSTALLING THE M500 HARDWARE

Make sure the software has been installed sucdisatudescribed in the previous section and treemect
the M500 into a USB2.0 high-speed port of the caimpwsing the supplied cable. The first time this
done, it may take some time since the computeckearfor and loads the driver. This works slightly
different depending on the Windows version.

Windows Vista

Immediately after plugging the USB cable from thB@4 into the USB port, this popup message will
appear:

ﬂ'! Installing device driver software % *
Click here for status.

If Windows is not able to automatically install thevice driver, the Found New Hardware wizard will
appear within several minutes:

Wi

indows needs to install driver software

i Locate and install driver software (recommended)
Windows will guide you through the process of installing driver software
for your device,

“* Ask me again later
Windows will ask again the next time you plug in your device orlog on.

&) Don't show this message again for this device
Your device will not function until you install driver software,

Click "Locate and install driver software (recomrded)" to continue with the installation. The popupssage
"Installing device driver software" will appear agaWhen the driver installation has been complestegopup
message will be displayed, saying that the devicedfor a "WinUSB Device" has been installed.

The M500 is now ready and you can use the BatMioREx software to make recordings with it. The next
time the M500 is plugged into the same USB postafr computer, the driver will install automatigall

If you don't see a message that the driver for aU8B Device has been installed, the driver probalzly
not installed successfully. Please disconnect tB8Mrom the USB port and then plug it in again and
follow the instructions above. If it still does nwork, please contact Pettersson for support.

Note: If a dialog appears that asks you to allow Widows to search online for the driver software,
DO NOT click Yes! Instead, click Don't Search Onlire.
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Windows 7

Immediately after plugging the USB cable from thB@ into the USB port, this popup message will
appear:

ﬂﬂ Installing device driver software ® *
#  Click here for status,

When the driver installation has been completghaup message will be displayed, saying that thécde
driver for a "WinUSB Device" has been installed.

The M500 is now ready and you can use the BatMioRkr software to make recordings with it.

If you don't see a message that the driver for a8B Device has been installed, the driver probalaly not
installed successfully. Please disconnect the MEf@ the USB port and then plug it in again andofelthe
instructions above. If it still does not work, pdeacontact Pettersson for support.

Windows 8 and 8.1

Immediately after plugging the USB cable from thB@ into the USB port, a "USB connect" sound wdl b
heard (if sound is enabled on your computer) apbgress indicator will appear in the Windows tasidit the

bottom of the screen. When the progress indicdtows "ready”, the driver installation is complete.

The M500 is now ready and you can use the BatMioREx software to make recordings with it.

10
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THE RECORDING SOFTWARE

The BatMicRecorder software is provided free ofrgeawith the M500 for the purpose of making
recordings of bat calls. When the software is ¢l for the first time, the factory default segsrare used,
but after you have changed the settings and clibgegdrogram, the settings are saved and the megtytou
launch BatMicRecorder, your own settings will bedis

If the M500 is not connected when the BatMicRecostétware is launched or if the connection failsles
in use, an error message will appear. In such cés®e BatMicRecorder, unplug and re-connect th@M5
and then start BatMicRecorder again.

File Menu

Exit - closes the BatMicRecorder program.

Settings Menu

Time Scale - the time scale of the diagrams cachbeged (x1, x2, x4, x8). The actual time scale in
milliseconds is also affected by the FFT size.

Recording Settings - enable/disable the oscillogi@aveform), spectrogram, grid and audiaile
recording. Disabling these options, decreases the systemwbid recording. This may be beneficial with
certain, less powerful computers. Disabling the iduddature has the additional advantage of keethiag
recorded ultrasonic signal clean. With Audio endpthe transformed bat calls will also appear & th
recordings, superimposed on the ultrasonic signals.

Data Path - change the folder for saving the sdilesl The default folder for saving files is
MyDocuments\Pettersson\BatMicRecorder\Data (thieviithdows path is C:\Users\(your
username)\Documents\Pettersson\BatMicRecorder\Data)

Show Menu

Determines which diagrams to display (Oscillogr&pectrogram and Grids). The diplaying of the
Throughput and Advanced settings can also be emhigies.

Enabling the The Advanced settings, opens a sairdfols located below the graphics area (Spearogr
settings, FFT size, Oscillogram/Spectrogram scaiag.

The "Throughput" display (number of samples peosd successfully transferred from the M500 tohtbst
computer) can also be enabled/disablegkting the throughput at least once for each comper
configuration is recommended That way you will know if the performance is sciént for error-free
recording. To test the throughput, make sure "Tohput" is checked in the Show menu and then mdke/a
recordings, at least 30 seconds each. Observehtioedhput number displayed at the bottom of the
BatMicRecorder window. If the number is >= 500008l the recording is in progress, the performaace
sufficient. If the number is <500000 (shown in rediile the recording is in progress, the perforneaimc
insufficient and there may be some gaps or missamgples in the recording. The measurement of the
Throughput is approximate so occasional readingmb800000 does not necessarily mean that theteowiil
missing sampled?lease note that a recording hasto bein progressin order for the Throughput number to be
valid.

11
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If it turns out that a certain computer does nowjte the required throughput, please try one arenod the
following in order to increase the performance.

. Close all other programs running on the computgmssible.

. Disable anti-virus scanning, if an anti-virus pragris used.

. Shut off computer functions that you do not neegl, @/iFi and Bluetooth.

. Configure the computer settings for optimum perfance if possible (not all computers may
offer this option).

. Do not use the Large Spectrogram option (in theanSmenu) or disable the spectrogram display
altogether (in the Settings menu/Recording Setlings

. Disable the oscillogram display (in the Settings\mi®ecording Settings).

. Disable Audio (in the Settings menu/Recording 8g#).

. Disable the Smooth spectrogram option

Options Menu

The various controls and text boxes (e.g. Recgr8iettings, Spectrogram Settings) can be
enabled/disabled. Disabling controls that you arteusing, gives a better overview of the BatMicReleo
window and also prevents inadvertently changingéhsettings.

Hiding a specific control does not disable the fiowitself, e.g. hiding the Audio controls whileet Audio
Enable box has been checked, does not shut the afidi

About Menu

"About BatMicRecorder" shows the program versiod ddSB Strings" shows information about the M500
hardware and firmware versions and the serial numbe

The Recording Settings section

In this section the recording length, pre-triggerdth, auto-arm and circular buffer options arected.
The recording length can be chosen in steps fr@s€c and up to 1 minute (in circular mode up teddc)
and the pre-trigger length can be chosen from OQuan 1 sec. The total length of a recording éztrding
length" + "pre-trigger length".

The "Auto" (auto-arm) mode means that after cotmea recording, the unit is armed again autoradjic
waiting for the next signal to come. Typically,shlmode is used for automatic recording of bat calls

The "Circular" mode uses a circular memory bufféhwize corresponding to the selected recordingtle
When Record is pressed, the recording starts amithces until Stop is pressed. Then the last xrsgsds
saved in the file. This mode can only be used fanual recording.

The default folder for saving files is MyDocumemsitersson\BatMicRecorder\Data (the full Windowthpa

is C:\Users\(your username)\Documents\PetterssoMiBRecorder\Data). If desired, you can changetihis
another folder (Settings menu/Data Path).

12
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The Trigger Settings section (Trig Settings)
In this section the settings for the triggeringtegs are selected.

When "Level" is selected, the program waits f@ waveform display (oscillogram) to exceed thectelt
level (% of full scale). When the selected levedxseeded, this is considered a trigger and adeapis
started.

When "Frequency" is selected, the spectrograrsésl to test for a trigger. If a spectrogram levVeltdeast
x dB (the dB value selected) within the selectedjfiency range is detected, the system is triggerdd
recording is started.

If the "Show Trig" box is checked, the trig levelshown in the oscillogram (Level mode) or the fiency
range is shown in the Spectrogram (Frequency mode).

If the "Single" box is checked, the display updatteps and the display freezes when the signal éas b
triggered. This allows you to study the signal iorendetail.

The Oscillogram/Spectrogram Scaling section

These controls allow you to change the verticalesohthe diagrams. E.g. selecting 50% for thelwsriam
will show only the amplitude interval +/- 50%, magiit easier to view low-level signals.

Selecting 50% for the spectrogram zooms in onrguiency axis so that rather than displaying the
frequency interval from zero and up to half the glmg frequency (default), the interval up to 1t
sampling frequency is displayed.

If most of the signals of interest are in the lowelf of the spectrogram window, it is usually betb use
the 50% spectrogram scaling.

The Audio section

The BatMicRecorder program allows you to monita thtrasonic signals in “real time" (a very smallay
will appear). This monitoring function is only imeed to make the ultrasound audible and it is nesible
to use this signal for any analysis purposes. Tinasound is made audible through under-samplifachv
converts the ultrasound into the audible frequenage.

To enable the monitoring function, check the bordBEle" and adjust the slider to the desired volubhés
function uses the regular sound card of the comgateplaying the sound, so if not already enabthi
must also be enabled. Please refer to the operiastictions of the computer for more informatadyout
this.

The M500 is also sensitive for parts of the audil#guency range, so if the monitoring volume ighhi
acoustic feedback is likely to occur. To avoid théedluce the audio volume and/or use headphones
(connected to the Headphones jack of the compudeig headphones is also recommended in ordgonot
get the monitoring signal recorded together with alirasonic signal in the sound files. The latim also be
achieved by disabling audio while recording (intlBgs/Recording Settings).

13
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The FFT Size section

The FFT size affects the frequency resolutionithe resolution and the time scale of the specamgrA
larger FFT size gives a higher (better) frequemsylution but poorer time resolution and vice vefde
time scale of the spectrogram (and oscillogrampbrexs shorter if a smaller FFT size is used. We
recommend that you test the different setting$n déut which one is best for your purpose.

The Spectrogram Settings section
These settings affect the colours in the spectrogra

The Threshold determines the lowest dB value ghased for the colour mapping. The MaxdB and MindB
values can be set between 0 dB and Threshold dB.

The settings of the Spectrum Colours control tHewwramapping (dB vs colours). Checking the "TesiX b
will display the colour mapping with the "highed®-dcolour at the top and the "lowest-dB" colouitls
bottom.

The MaxdB and MindB settings determine the dB rathgé will be fit into the range of colours obtaihisy
the Spectrum Colours setting. It is usually besteiothe MindB so that the background noise igisglayed
(or just barely displayed) and to set the MaxdBhed the desired signals (bat calls) are cleadible.

USING THE M500
Getting started

Connect the M500 to a USB 2.0 high-speed port af yomputer, using the supplied USB cable. A sound
will be heard from the computer as an acknowledgeraed the text "Pettersson” on the M500 will be
illuminated to indicate that the M500 receives pofwem the computer. This process may take a few
seconds. The M500 is now ready to be used.

If no "USB device connected" acknowledgement sdareéard and/or the red indicator remains congtantl
on after plugging the M500 into the USB jack, pkdssconnect the M500 a few seconds and then cbitnec
again and wait to let it establish the USB conmecti

To make a recording, start the BatMicRecorder saftwMake any adjustments that you want to dodieror
to get the settings right. The oscillogram and spgcam show the ultrasound in "real-time" (a srdelay is
normal, though), so if you rub two fingers in fraritthe microphone you will "see" this sound on $leesen.

Select Rec Length 5 sec, Pre length 0 sec, Laged®% and then click Record. This will put thetunithe
Armed mode, which means it is waiting for a sigiatrigger the recording. The red indicator on K00
will flash once every second while the unit ishie armed mode and light constantly while recording*

Snap two fingers close to the microphone or mageuad loud enough to trigger the unit. The textiad"

will change to "Recording" and after completing theording (5 seconds), the software will returthi
"Listening" mode. The recorded file is now avaikabi the MyDocuments\Pettersson\BatMicRecorder\Data
folder. The file name is BM_yymmdd_hhmmss_abcde,wdere yymmdd is the year/month/date, hhmmss
is the time in 24 hour format and abcde is theaseimber of the M500 unit.

* Thisis when BatMicRecorder is used. Other programs may use the red indicator in a different way.
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Changing the microphone directionality

The M500 comes with a detachable directional hiorierder to obtain a more directional microphone
characteristic as well as a higher on-axis seirisitithe directional horn should be used.

To remove the horn, pull the horn straight awayrfthe microphone tip. When the horn is put backhen
microphone tip, please hold the horn at the edgéewhessing it onto the tip. This avoids increasihe air
pressure over the microphone port, which might oddihe horn opening is closed e.g. with a finger.
Computer performance verification

In order to ensure that the computer performansefiicient, you should test the "throughput” (séespper
second) using the Throughput option in the ShowunBrease refer to the Show Menu section of this
manual for detailed information. Insufficient perftance may result in data transmission errors/lost
samples.

Weather protection

The M500 is not waterproof and should be proteagainst the elements if used e.g. under humid

conditions. The housing and circuit board are gt insensitive to humidity, but the microphorieraent
and USB connector may require protection.

UPDATING THE M500 FIRMWARE

As new versions of the M500 firmware become avélayou can upgrade your M500. Please contact
Pettersson Elektronik for information about this.
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M500 Specifications

Microphone:
Sampling frequency:
ADC resolution:
Interface:

Anti-aliasing filter:

Real-time monitoring:

Size:
Weight:
Power:

Operating system:

Advanced electret
500 kHz
16 bits
USB 2.0, high speed
8th order, 190 kHz
Through the PC sound cardi@r-sampling)
42 x 114 x 23 mm (incl microphone horn)
7549
USB bus powered (5 V, 200 mA max)

Windows Vista SP2, Windows hdbtws 8, Windows 8.1

Pettersson Elektronik AB, Uppsala Science Park8391ppsala, Sweden
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