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GUARANTEE

This product is guaranteed against defects in maatand workmanship for a period of one year fréva dlate of purchase. In
order for the guarantee to be granted, a prootiodtase (normally the original invoice/receiptjaguired and the serial
number label must not be removed from the prodRettersson Elektronik will repair or replace thedarct if it proves to be
defective during the guarantee period, providésl iieturned to us. No other guarantee is expressedplied.

This product does not contain any user-serviceadlts. Do not open it and always refer servicintheomanufacturer or any
other party approved by the manufacturer.

The guarantee covers none of the following:

1. Damage to the product resulting from abuse aisds®e, including but not limited to (a) the failuceuse this product for
its normal purpose or in accordance with Petterdsl@htronik’s instructions on the proper use andntemance of this
product and (b) the installation or the use of firigduct in a manner inconsistent with the tecHnicasafety standards in
force in the country where the product is used.

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

4. Accidents or similar causes beyond the contir&leitersson Elektronik, including but not limitedlightning, water, fire
and public disturbances.

LIMITATION OF LIABILITIES

In no event shall Pettersson Elektronik be liableainy special, incidental or consequential damafiasy nature including,
but not limited to, damages resulting from losguaffit or revenue, recall costs, claims for seniitterruptions or failure to
supply downtime, testing, installation or removasts, costs of substitute products, property damagsonal injury, death
or legal expenses. The customer's recovery fromefebn Elektronik for any claim shall not exceeel purchase price paid
by the customer for the goods, irrespective ofrtaeire of the claim, whether in warrant, contraabtherwise. The customer
shall indemnify, defend and hold Pettersson Elekkrbarmless from any claims brought by any paetyarding products
supplied by Pettersson Elektronik and incorporatenlthe customer’s product.

Pettersson Elektronik assumes no responsibilitafgrdamage or loss resulting from the use ofrtiaaual.

Pettersson Elektronik assumes no responsibilitafgrloss or claims by third parties which mayeattgrough the use of the
D1000X.

Pettersson Elektronik assumes no responsibilityafgr damage or loss caused by deletion of dataesuét of malfunction,
repairs or battery replacement. Be sure to bacKlumgortant data on other media to protect agaisdbss.

PRODUCT SAFETY NOTICE AND RESTRICTIONS

This product is intended for commercial use onlpdects sold by Pettersson Elektronik are not aesigintended or
authorized for use in life support, life sustainingman implantable, nuclear facilities, flight tah systems, or other
applications in which the failure of such produmsild result in personal injury, loss of life otastrophic property damage.
If the customer uses or sells the products foriusay such applications: (1) the customer ackndgds that such use or
sale is at the customer's sole risk; (2) the custagrees that Pettersson Elektronik is not liahleshole or in part, for any
claim or damage arising from such use; and (3kttstomer agrees to indemnify, defend and hold Rstia Elektronik
harmless from and against any and all claims, dasdgsses, costs, expenses and liabilities ar@ihgf or in connection
with such use or sale.

Windows is a registered trademark of Microsoft Coapion.
CompactFlash is a registered trademark of SanDiskdzation.

Other company, product and service names mentioninis manual, may be trademarks of others.
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Introduction

General information

The D1000X is an ultrasound detector with threeepehdent ultrasound conversion systems,
heterodyne, frequency division and time expandim@addition to this, the D1000X also has a
built-in high-speed recording system that uses miaxt Flash (CF) card (type I) as storage
medium. The resulting sound files are in “wav” famUsing a commonly available card
reader, the sound files can be transferred to doP@nalysis. For further information about
managing the files created with the D1000X, pleaser to the section “File management”.

The CF card is used for recording sound, but atsdaemporary storage when the detector is
used in the time expansion mode, so in these aperatodes, it is necessary to have a CF
card installed in the CF slot of the detector. Befasing the CF card in the D1000X, the card
has to be prepared in the detector or in a PC ubmgoftware supplied with the detector. For
information about this, please refer to the sectimrmatting and preparing a CF card”.

Although the D1000X is mainly intended for use witltrasonic signals such as bat calls, it
can also be used to record audible signals. Ihiglepass filter in the detector is disabled, the
detector can be used at frequencies down to ab@dtHz. This makes it suitable for
recording e.g. bird song. On request, the detax@orbe modified to allow use at even lower
frequencies. For optimum sound quality at frequesitielow 5 kHz, another microphone than
that supplied with the D1000X may be required.

This manual describes the various functions ofdéector and examples of different set-ups
suitable in various situations are given. It does mowever, attempt to give any in-depth

information regarding actual field work and ideict@tion of bat species. For such

information, the user is referred to other avagalierature, such as Barataud: The inaudible
world (CD and booklet, Sittelle) or Ahlén and BaagtJse of ultrasound detectors for bat
studies in Europe: experiences from field iderdifien, surveys and monitoring. Acta

Chiropterologica 1(2): 137-150.

The microprocessor program (the firmware) of theOQ@IX is upgradeable. The main
program of the D1000X can be upgraded by the ussng an upgrade file supplied by
Pettersson Elektronik.

Caution. Always follow the instructions supplied with thié €ard you are using.
Specifically, always switch off the power to thédDAX before removing or
inserting a CF card. Never switch the power ofplrrg/unplug external DC power
while the D1000X is accessing the CF card, i.elevi@cording, playing or
formatting the CF card. Doing so can cause losseobrded files and/or corruption
of the CF card.



Powering the detector

The detector can be powered either from interntiebas or from an external power supply.
In the case of internal batteries, 5 AA cells asedi Alkaline batteries or rechargeable NiMH
cells are recommended — please note the polaritydasated in the battery compartment! To
open the battery compartment lid, remove the lockeve using the edge of the red
microphone protection cap, a small coin or simifem.external power supply or battery of 7-
10 V DC can also be connected to the DC jack Wheareal power is plugged in, the
internal batteries are automatically disconnectéet center pin of the DC jack is the positive
pole of the power supply, as shown on the panelllathe Main Power switch disconnects
the battery or external power supply when set té-,Q& avoid unintentionally switching the
detector on. When this switch is set to ON, thiecter can be switched on by pressing the
ON/OFF key for at least 1.5 seconds. To switchddtector off, press the ON/OFF key for 3
seconds.

In order to constantly maintain power to the ré&alet clock and some other parts of the
detector, a small rechargeable battery is incotpdran the detector. This battery is
automatically charged from the regular batteriesgrosupply. The rechargeable battery will
keep the real-time clock running for about one rhoatso when the regular power
supply/batteries are removed.

Caution. Carefully note the polarity of the batteries andtloe external power
supply. Reverse polarizing the supply voltage dsageexceeding the maximum
voltage may cause permanent damage to the detector!

Never allow any of the battery terminals or battelips of the D1000X to get in

contact with the metal housing of the detectohegitirectly or through a metal
object. This may happen e.qg. if the batteries areaved by means of a small screwdriver. If
you need to use an aid to remove the batteriesshould use an electrically insulated (i.e.
non-metal) object. Never use batteries with a daedamsulation layer over the housing. If
the metal housings of two adjacent batteries mak¢act, one or more batteries will be
short-circuited. If any of the above conditions ws; damage to the detector and/or batteries
may result. The batteries may also become verychasing the danger of personal injury
and/or fire.

Battery handling precautions. Incorrect use or handling of the batteries can
cause them to leak or burst and create the danfiéireand personal injury as
well as damage to the detector.

Remove the batteries from the D1000X if you dglaot to use it for more than
two weeks.

Never recharge batteries, never allow direct conioacbetween two ends of a battery and
never try to take batteries apart.

Do not expose batteries to direct heat or dispddb@m by burning. Doing so can create the
danger of explosion.

Never mix batteries of different types.

Dead batteries are susceptible to leakage, whichazaise serious damage to the D1000X.
Remove batteries from the detector as soon as gticerthey are dead.
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Getting started
Software installation

For information on the computer requirements pleafesr to the Specifications section of this
manual.

The D1000X Utility program comes on the CF card teasupplied with the D1000X. Insert
this card in a CF card reader connected to yourpcden and copy the file “D1000X
Utility.exe” from the CF card to the desired foldamm your computer. To run the program,
locate the file “D1000X Utility.exe” in Windows Exgrer and double-click it. You can also
create a shortcut to this file by right-clicking s name in Windows Explorer and selecting
“Create shortcut”.

The D1000X Utility serves several purposes. Fitstormats and prepares the CF card to
enable it to record the sound files at highest dpkes necessary to perform this step before
the card can be used in the D1000X. The CF cardilsanbe formatted and prepared directly
in the D1000X.

Optionally, the D1000X Utility can also be usedgenerate a number of so called “profiles”.
Each profile contains all of the selectable se#tisgch as sampling rate, time expansion
factor, LED intensity and so on. The profiles at@ed in a file on the CF card. This file is
read by the D1000X as the card is installed, makipgssible to select between the profiles
you have generated with the D1000X Utility. If noofiles are stored on the CF card, the
D1000X will use a set of predefined profiles instea

The D1000X can play files from the CF card eithee dy one or from a “play list”. The
D1000X Utility can be used to generate a playwgh a number of files to be played in a
sequence. The name of the play list file shouldehsix characters. The extension .LST will
be added by the D1000X utility.

The D1000X Utility is also used to load a new firare file onto a CF card, in order to
reprogram the firmware of the detector. As new Viane upgrades become available, such
firmware upgrade files will be supplied by PetterssElektronik along with upgrade
instructions.

Caution. Formatting a storage medium erases all data presipstored. Make
sure you don’t inadvertently format a card or ottstorage device that contains
data you wish to retain!

Preparing the detector for use

Insert a set of new batteries into the battery éolf the D1000X. The holder takes 5 AA

cells. Alkaline batteries or NiMH cells are recormded. To open the battery compartment
lid, remove the lock screw using the edge of tliemécrophone protection cap, a small coin
or similar. Alternatively, an external battery pazkn be connected to the DC jack. In either



case, make sure the batteries are connected wathnthcated polarity, or damage to the
D1000X may result.

Before using the D1000X you should format and pre@aCF card and install it in the CF
card slot of the detector. The CF card can be peepasing the D1000X Utility as described
above or directly in the D1000X as described indbetionFormatting and preparing a CF
card. When selecting the type of CF card, it is impatrta select a card with sufficiently high
read and write speed, or recording and/or playl@ckigh sampling rates may fail. Please
refer to the section Specifications for informatammsuitable cards.

The CF card that is supplied with the D1000X iatly formatted and prepared, so it can be
used immediately. If you wish to delete sound fibesthe CF card, use the ESC key on the
detector to delete single files or use the “Forarat Prepare” function in the D1000X Utility
program to delete all files on the card. Deletiigsffrom the computer, while the CF card is
in a card reader should be avoided since this moll free any space for making new
recordings with the D1000X.

To access the CF card slot, open the hinged flapherrear of the D1000X. The flap is
opened by gently pressing the hinge upwards (1llewhilling the flap open (2) (see below).

CF card precautions.

Always follow the instructions supplied with the €&d and any CF card reader

you are using. To read files from the CF card iuy®C using a USB card

reader, insert the card in the reader and then plug USB connector into a USB
port of the computer. To remove the CF card from ¢cbomputer, use the Safely Remove
Hardware application, if the Safely Remove Hardwiaaen appears in the notification area
on the computer screen (click on the icon and ¥ollloe instructions).

Make sure the D1000X is turned off using the ON/@®E¥ or the Main Power switch before
you insert a CF card into the CF card slot or rera@/CF card from the slot.

Never switch the power off while the D1000X is asitey the CF card, i.e. while recording,
playing or formatting the CF card. Doing so can sauloss of recorded files and/or
corruption of the CF card.

When inserting a CF card into the D1000X, make ghed¢ the card is oriented correctly.
Make sure that the correct side of the card isrfgaip and that you insert the correct side of
the card into the detector.



Static electricity, electromagnetic radiation andher electrical phenomena can cause
corruption or loss of data stored on the CF carar Fhis reason, you should always make
backup copies of important sound files on otheriensdch as computer hard disk or CD.

CF card problems can usually be corrected by fotmgtthe card. Formatting a CF card
deletes all information stored on the card, inchglisound files and profiles. Before
formatting a card you should copy all files youlwie keep on other media. If you plan to use
the D1000X where you don’'t have access to otheagéodevices, it is a good idea to take
along a few extra CF cards just in case you expeeean unexpected CF card problem.

Formatting is recommended for any CF card that gaspect contains corrupted files or for
newly purchased CF cards.

Before starting a format operation in the D1000>§ka sure the batteries are fresh or use a
reliable external power supply. Interruption of pewto the detector during the format
operation results in improper formatting, makingnipossible to use the card.

Caution. Should water or any foreign matter get into the €¥d slot,
immediately turn off power, remove the batteried/anunplug the external power

supply.
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Using the detector the first time

Make sure the Main Power switch is ON. Switch oa power
to the detector by pressing the ON/OFF key foreaist 1.5
seconds. As the display shows “D1000X Release kelgase
the ON/OFF key. The text “BOOTING” followed by
“SEARCHING GPS” is displayed. For more informatiom
using a GPS receiver with the D1000X, please ré&bethe
section “Using a GPS receiver” in this manual. Whies main
screen is shown (see figure), the detector is reabg used.

The main screen shows the most important recording
parameters, the name of the active “profile”, teording
mode, the sampling frequency, the time expansidf) factor
and the Pre/post trigger time. The name of thersirded file
and the time (HH.MM.SS) is also shown.

The two indicators show the remaining free spacehef CF
card and the battery/external power supply voltalyden all
segments of the battery indicator turn blank, tagdoy voltage
is approximately 5.3 V and the batteries shoulddmpaced. At
a battery voltage of approximately 5.0 V, the deteaill

automatically turn off. The heterodyne tuned frague is
shown at the bottom.

The D1000X Main Screen

It should be noted that the battery indicator shthesbattery voltage, and not necessarily the
remaining battery life. Different battery types @ihdifferent voltage characteristics and
some types may remain at almost full voltage utgtitapacity is nearly exhausted.

To test theheterodyne systemset the left FD/HET/MEM switch to the HETerodypasition
and the NORMAL/MEM-HET switch to the NORMAL position. Adjust the VOLUM
control so that a weak noise is heard in the loedker. If necessary, you can also adjust the
gain with the INPUT GAIN control at the front pan&hen turn the FREQUENCY control to
give a display reading of approximately 20 kHz agehtly snap your fingers near the
microphone. A scraping sound should be heard idabdspeaker. Another good ultrasound
source is a jingling bunch of keys.

The frequency control is only used for the hetenedgystem and works in the following way.
The display shows the center of the frequency rgageroximately 10 kHz wide), to be
transformed. If the control is set to 20 kHz, yan disten to ultrasonic frequencies between
approximately 15 and 25 kHz.

To test thefrequency division system change the FD/HET/MEM switch to the FD position
and repeat the exercise above. In this case thedney control has no influence, all signals
over the entire frequency range of the detectdrbeiltransformed.

Thetime expansion/direct recording systentan be configured in a variety of ways, so we

will here only test a few basic functions. Set #@/HET/MEM switch to the MEMory
position.
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The detector has ten different predefined profilesntaining different combinations of
settings, each suitable for a certain situationesehprofiles can be used as they are, or
modified by the user. Let’s start with one of théséng profiles and make a change to this.
Use the UP or DOWN ARROW keys to browse throughatailable profiles and select the
“MAN 384" profile. This profile uses the samplingefjluency 384 kHz and manual start/stop
of each recording.

To change the settings, press the ENTER key oneater the settings menu. In this mode,
the different recording parameters can be sele&adh parameter can be changed using the
UP and DOWN ARROW keys. The “active” parameter t tisacurrently being changed is
shown with a frame around it. Press the ENTER kegdcept the displayed value. Set the
parameters as follows:

Recording mode: MAN
Sampling frequency fs: 384 kHz
Time expansion factor, TE: 10
Pre-trigger time PRE: OFF
Post-trigger time POST: MAN
Replay mode: AUTO

Save mode: AUTO

High-pass filter HP: ON

LED intensity: 3

As you see, the only parameter that needs to begeldais the Save mode. Setting this to
AUTO means that all recordings you make will beoaudtically saved as a file on the CF
card.

When you have entered the parameter values asatediabove, you must select SAVE at the
bottom of the screen. If you select QUIT, the cleangpu just made will be discarded.

Note: Changing the recording parameters as describedeaisousually not the preferred
method in the field. Preparing the desired profdesthe CF card using the D1000X Utility
gives you a much quicker way to change the settamgisis the recommended method in most
cases.

For more information on the meaning of the diffénearameters, please refer to the detailed
description in the next section of this manual.

To make a time expansion recording, press the MI¢ dnce to start recording, generate
some sound, e.g. by snapping your fingers, and phess the MIC key a second time to stop
recording. The detector has here been configuredutomatically replay the recorded
sequence in time expanded fashion, so you will hear the time expanded sound. Replaying
the entire sequence will take ten times longer tharactual recording time. With the selected
settings, the time expanded sequence is autonatszaled in a file on the CF card. This file
can be replayed again by pressing the PLAY keyhendetector (see the section Playing
Files).
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Setting the clock

The sound files stored on the CF card will havedae and time saved in the file properties,
SO it is important to set the system clock befdegtisig to make recordings. Under normal
circumstances, this only has to be done once. Al $raekup battery will keep the real-time
clock running even if the detector is out of baéterfor a period of about one month. This
battery is automatically charged by the main betseand the user does not need to pay any
attention to it.

To set the clock, turn off the detector. Press@QhNOFF button for at least 1.5 seconds. The
text “D1000X Release Key” will appear. Release @¢/OFF key and the text changes to
“D1000X Booting”. While this text is shown, pressdahold the PLAY button until the text
“SET CLOCK” appears. Enter the time and date usegUP/DOWN ARROW and ENTER
keys. The format for the date is YYMMDD and for tth@me HHMM. After you have set the
minutes and press the ENTER key, the detectorstalit from the chosen HHMM time and
with the seconds starting from 00. On the displeytime will be shown in HH.MM.SS 24-
hour format.

Formatting and preparing a CF card

As mentioned previously in this manual, the CF aaad be prepared either with the D1000X
Utility program or directly in the detector. To pam this operation in the D1000X, turn the

power off, install the CF card in the CF slot o€ ttetector and press ON for at least 1.5
seconds. As the text “Release key” is displayeds$rand hold the MIC button and then
release the ON key. As the text FORMATTING appesarshe display, release the MIC key.

The D1000X will reserve a certain portion of thedcatorage capacity for standard Windows
files (refer to the section File Management for enmformation on this). Per default, 1/100 of

the card capacity will be reserved for WindowsdilBefore formatting the card, the D1000X

displays the size of this as “DOS SPACE".

To format and prepare the card, press ENTER asettteCONTINUE appears. To proceed
without formatting/preparing the card, press ESQulgvthe D1000X formats and prepares a
CF card, the current sector number will be showintlicate the progress of the operation.
Upon completion of this process, the detector aataally enters the normal operation
mode. The detector must not be switched off dutimegformatting/preparation operations or
damage to the CF card may result.

Formatting/preparing a card in the D1000X typicdatikes a few minutes. Performing the
same in a PC with the D1000X Utility is much fasté@d is the recommended method. The
latter method also permits the user to freely $dlee size of the area reserved for standard
Windows files, which is particularly important iby wish to copy sound files from the PC to
the CF card, in which case it is necessary to veseisufficiently large area for these files.

Note: The D1000X expects the CF card to have the FATI&2sfystem. If the CF card that

you wish to prepare in the D1000X is new and yaiarsure which file system it has, you
should first format the CF card in a PC, seleckAg 32 as file system.
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Ultrasound conversion methods

The heterodyne system

There are several different principles to convérasound into audible sound. As mentioned
above, one of the systems in the D1000X is basdti@heterodyne principle. This technique
means that a limited frequency range is selecte@daversion into the audible range. If the
frequency control is set to 30 kHz, the range frapproximately 25 to 35 kHz will be
transformed. This is illustrated in the figure belo

Ultrasound before conversion

: f (kHz)
40 50

Audible sound after conversion

| A._.;.;.eiéjﬁ“ ) , ‘ . , ) ¢ (kH2)

Let's assume an ultrasonic signal with constanquiescy is emitted. When the frequency
control of the D1000X is turned from low frequerscite higher, a high-pitched tone will be
heard in the loudspeaker when the frequency setiagpr. 5 kHz lower than the frequency
of the ultrasound source. The closer the tunedufregy comes to the ultrasound's frequency,
the lower the frequency of the loudspeaker tons. githen both frequencies are identical the
resulting output frequency becomes zero, i.e. ngths heard in the loudspeaker. If you
continue to turn the frequency control towards bigiiequencies, a tone will again be heard
in the loudspeaker, however this time the frequewdl increase as the tuned frequency
increases. By tuning the frequency control up aodrdit is possible to locate the frequency
resulting in a zero Hz output frequency (the tufrequency then equals the frequency of the
ultrasound).

Note: The example above is only intended to illustrdte heterodyne principle. Constant
frequency sounds are very rare in practice, soastrmases you will only be able to get an
approximate measure of the signal frequency.

The frequency control of the D1000X changes thgueacy in small steps, the size of which
differ depending on the frequency. When tuning e/fidtening to a constant frequency signal
these steps are easily noticeable. The tuned fneguean be changed from 5 kHz to 235 kHz.

As an alternative to using the microphone real-taig@al as input to the heterodyne system,
it is also possible to use a sound file from thec@f. In that case, you can listen to the
sounds over and over again through the heterodygters, which can be helpful when
attempting to identify the bats in the field. Teubke recorded sounds as input to the
heterodyne system, set the HET SOURCE switch tdMBM — HET position and start
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playing the desired sound file. The signal is thegslayed at its original speed and frequency
regardless of the time expansion factor (TE) sgttin

Note: In order not to interfere with the continued streegrof samples to the CF card at high
sampling frequencies, the update and display ofuthed frequency and clock as well as the
update of the battery indicator is disabled whilearding with the two highest sampling
frequencies, 750 and 768 kHz.

The frequency division system

Frequency division means that the frequency ofulti@sound is changed with a constant
factor of 10. A frequency of 40 kHz becomes 4 kBZrequency of 50 kHz becomes 5 kHz
etc. Using this system, any activity over the enfrequency range 10 — 200 kHz can be
constantly monitored. Furthermore, the shape ofrnesformed signal closely follows that of
the original signal, as shown in the figure below.

—

The frequency division is obtained by counting thenber of “zero-crossings” made by the
original signal. An output signal with one zerossmg for each ten zero-crossings of the
original signal is then generated. Normally, thigeg an output signal with a frequency of one
tenth of the original frequency. However, if theigoral signal has a strong harmonic

component, extra zero-crossings will occur andrésellting output frequency will be higher

than that corresponding to the fundamental frequétiee system transforms the harmonic
frequency component, not the fundamental). Thigasibn is relatively uncommon, except for

e.g. the Rhinolophus species. Nevertheless, infgortant to remember that it occasionally
may occur.

The time expansion system

In a time expansion system, a sequence of thesatira signal is captured and stored in a
digital memory after which it is replayed at a seywgpeed. That way the frequency becomes
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lower and the ultrasound becomes audible. Sincsigimal is stretched out in time, it is also
possible to hear details in the sound, not audiltle other ultrasound conversion systems.

In the D1000X the time expansion function is a pathe recording system described in the
next section.
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The recording and playback system
General

The high-speed recording system of the D1000X dao be configured to act as a time
expansion system. High-speed playback is also lpessiith the D1000X. In addition to
recording the ultrasonic signal directly, recordirgm the heterodyne and frequency division
systems is also possible. This is done at a lowsmpting rate (44.1 kHz) to save CF card
space. Spoken comments can be recorded using tketatéss microphone either in the
normal, full-speed recordings (using the MIC key)ab reduced sampling rate (32 kHz) as
special, commentary files (using the COM key). Theice of recording source is made by
pressing the desired recording key; MIC, COM, HETFD. Only one signal can be recorded
at each time.

When a COM recording is made, the selected recgrdarameters (PRE and POST values)
are overridden and the recording is started bysprgghe COM key and stopped by pressing
it a second time.

The recording parameters

The recording system is controlled by a number afameters that can be changed in the
settings menu or by assigning the desired valuegtgrnally created profiles.

If the CF card in the D1000X has a file with extdrprofiles, the user will be prompted at
power-on of the D1000X whether to use the exteonaternal set of profiles. If you confirm
the question “LOAD INI-FILE?” by pressing the ENTH&Y, the set of external profiles is
loaded into the D1000X from the CF card. To loaalititernal, default profiles instead, press
the UP or DOWN ARROW key to display the text “LOADGE DEFAULTS” and confirm
this by pressing ENTER.

The recording parameters are:

Recording mode — MAN or AUTO
Sampling frequency (sampling rate)
Time expansion factor

Replay mode

Save mode

Pre/post trigger time

Trigger source

High-pass filter — ON or OFF

LED and LCD backlight intensity

To change the recording parameters of the curnarfilgy press ENTER while the detector is
in its standard mode. The parameters are changbdivea UP/DOWN ARROW keys and the
selections accepted by pressing the ENTER keysiPiggENTER makes the cursor move to
the next parameter. After all parameters have lee#gred, they should be saved by selecting
SAVE at the bottom of the settings menu.

In order to leave the settings menu without saveither select QUIT at the bottom of the
menu or press the ESC key.
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Any changes made to existing profiles that are dawdl be kept in the detector until it is
turned off. If you wish to permanently save a dertarofile, please use the method with
externally generated profiles instead. Please teféine section about the D1000X Utility for
information on this.

* Recording mode

The recording mode is either manual (MAN) or autben@AUTO). In the manual mode, the
user starts (and in some sub-modes also stopsyettwrdings by pressing the desired
recording key, usually the MIC key. In the autornatiode, the detector “listens” for signals
and starts a recording only in the presence ofmasithat meets certain triggering criteria. In
the AUTO mode, the detector can be left unatteridedutomatic recording of bat calls.

More information on this is found in the sectiorh®ldetails of the triggering parameters”.

» Sampling frequency

The sampling frequency (or sampling ratg)determines the maximum signal frequency that
can be recorded. The theoretical upper signal &equ limit is half the sampling frequency.
In practice, the upper signal frequency limit isvéo than that. The D1000X has an adaptive
anti-aliasing filter that allows aliasing-free sdmg up to about 0.4 x.f This filter is
automatically adapted according to the chosen sagfilequency and does not require any
action from the user.

A higher sampling frequency gives better soundituat the expense of larger sound files,
so it is usually a good idea not to choose an wssily high sampling frequency. The
following sampling frequencies are available in BE00X:

32, 44.1, 48, 96, 100, 192, 200, 250, 300, 384, 80O, 750 and 768 kHz

Note: In order not to interfere with the continued str@agof samples to the CF card at high
sampling frequencies, the update and display ofuhed frequency and the clock as well as
the update of the battery indicator is disabledleviecording with the two highest sampling
frequencies, 750 and 768 kHz.

* Time expansion factor

When replaying recorded sound files (either immiediyaafter the recording was made — with
the Replay mode set to AUTO - or at a later tinhe) time expansion factor (TE) determines
how much longer the replay takes compared withotiiginal signal. If the TE factor is set to
10, the replay will take 10 times longer than thiginal signal and the frequencies will be 10
times lower than they originally were.

Files recorded with the COM, HET or FD keys willtaim a TE factor of 1, regardless of the
TE value in the recording profile.
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* Replay mode

The Replay mode can be set to manual (MAN) or aaten{AUTO). The latter means that
after each high-speed recording, the recorded Isighautomatically replayed using the
current TE factor. That way the detector behavesdi time expansion detector. If the Replay
mode is set to MAN, no replay of the recorded digmanade. It is of course still possible to
manually replay a file recorded with these settingisg the PLAY key.

* Save mode

The Save mode determines if and how sound filesared and can be set to NO, AUTO or
PROMPT. If set to NO, the recording just made wdk be permanently saved to a file. This
setting should typically only be used with the aw&bic replay mode (replay mode set to
AUTO). Then the detector is only used as a timeaagn detector, without saving any files.
If the Save mode is set to AUTO, all recordingd sl automatically saved.

If set to PROMPT, the user is prompted after eacbnding whether to save it or not. To save
a file, press ENTER as the text SAVE? appears enligplay. To continue without saving the
last recording, press ENTER as the text ERASEhasva. To toggle between SAVE? and
ERASE?, press the UP ARROW key or DOWN ARROW key.

When files are saved to the CF card, they are nwedbeequentially. The prefix tells the type

of recording (M=MIC, C=COM, H=HET, F=FD). l.e. tHiest “MIC* recording you make on
a new CF card, will obtain the name M00001.wav.

* Pre/post trigger time

The triggering system determines when a recordngtarted and stopped. The parameters
that control the triggering system are the Recgradimode (see above) and the Pre/post trigger
time. The selectable values for Pre/post triggeetdepend on the chosen sampling rate.

The pre trigger time is the time that is recordedrpto the triggering moment and the post
trigger time is the time recorded after the trigggrmoment. The actual pre and post trigger

time that is obtained may differ slightly from thalue chosen in the D1000X settings.

More information on this is found in the sectiorh€ldetails of the triggering parameters”.

e Trigger source

The source of the level-activated triggering mockes be selected as
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a) The ultrasonic signal

In this case, which is the typical and most commammy sound with a level exceeding the
trigger threshold (and meeting all other triggeriognditions) will trigger the recording
system.

b) The output signal of the heterodyne system

This gives a frequency-selective triggering. Ongnals that are audible from the heterodyne
system (i.e. signals with a frequency close tottlmed frequency) will trigger the recording
system.

c) An external trigger signal connected to the EhakTrigger Input jack

The jack is located above the Input Gain controkian front panel. This jack is an optional
feature and is not available on the standard versid>1000X. The signal terminal is the tip
and the ground terminal is the sleeve.

Connecting an external signal to the External Tergimput makes it possible to control the
recordings externally. This is an analog input folows the same level settings as the other
triggering sources. It can, however, also be used eigital signals. The trigger voltage is
between ca. 2.5 and 4 V depending on the settitigeofrigger level. The detector triggers on
the negative-going edge of the trigger signal.

Caution. The level of the signal connected to the Exterm@ger Input must not be
lower than —0.3 V or higher than 5.3 V, referentedyround, or damage to the
D1000X may result. No signal at all should be aggliwhen the D1000X is
switched off.

* High-pass filter enable/disable

The D1000X contains a high-pass filter at the ingluthe recording system. This is typically
used to attenuate undesired low-frequency sigrmadsnaise (below 20 kHz). The high-pass
filter can be disabled by setting the “HP” paramé&beOFF.

* LED/LCD background intensity

The intensity of the LED indicators and the LCD kground light can be adjusted to the

desired level with the LEDINT parameter. Eight dréint levels are available, where O turns
all LEDs off.
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The details of the triggering parameters
The manual recording mode

The manual recording mode is selected in the gsttmenu. In this mode, the recording is
started by pressing the desired recording keyrderato record the ultrasonic signal from the
microphone, press the MIC key and the recordingsst#/hile the internal memory buffer is

being filled, the text "TBUFFERING” is shown on thesplay. As the memory buffer has been
filled, the text changes to “CAPTURE” and the d&teaevaits for the “trigger signal”, which

in the case of the manual recording mode usualgmm@ressing the MIC key a second time
(with some parameter settings, the system can kastriggered by the signal exceeding a
certain level). After that, the recording contindes a time equal to the value of the POST
parameter. The resulting sound file contains theetinterval from PRE seconds before the
triggering moment and to POST seconds after tiggering moment. This is illustrated in the
figure below, where the PRE trigger time is 2 selsoand the POST trigger time is 3 seconds.

Note: The actual PRE and POST trigger time mayedifflightly from the chosen value,
depending on the PRE/POST values and the sampliagA low sampling rate and/or a short
PRE/POST value will increase the deviation.

Press MIC
or
Level trig
Press MIC i .
riggerin
Recording rrI%r]nelntg
starts
Buffering | Capturing Recording
} P time
| >le >
PRE time (2 sec.) POST time (3 sec.)
File beginning| File end

Manual recording mode with PRE = 2 seconds and P©3Teconds.

If the POST time is set to OFF while keeping theEPiRne as in the previous case, the
recording will be interrupted as soon as the MI§ kepressed the second time or a level
trigger is received as shown below.
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Press MIC
or
Level trig
Press MIC ) .
. Triggering
Recording moment
starts
Buffering | Capturing
| P time
< >
PRE time (2 sec.)

File beginning| File end

Manual recording mode with PRE = 2 seconds and PO®FF.

Yet another alternative is setting the POST timéM#&N. In this case the actual file end is
determined by pressing the MIC key a third time.

Press MIC
or
Level trig
Press MIC . . Press MIC
. Triggering )
Recording moment Recording
starts end:
Buffering | Capturing Recording
P time
| < >le >
PRE time (2 sec.) POST time (MAN)
File beginning| File end

Manual recording mode with PRE = 2 seconds and POMAN.
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Press MIC

Recording
start:
Recording
P time
< >
POST time (3 sec.)
File beginning File end

Manual recording mode with PRE = OFF and POST =e8ands.

In order to obtain manual control over the recagginocess, PRE should be set to OFF and
POST to MAN. In this mode, the recording is stadsdhe MIC key is pressed the first time
and stopped when it is pressed the second time.

Press MIC Press MIC
Recording Recording
starts end:
Recording
p time
File beginning| File end

Manual recording mode with PRE = OFF and POST = MAN
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The automatic recording mode

In the automatic recording mode, it is possiblentake unattended, automatic recordings
using a level-triggering mechanism. The automa@ording mode is selected in the settings
menu.

The signal level above which the system is trigdecan be changed each time a new
recording session is initiated (the MIC key is pef. The level can be set to one of eight
values. After selecting the desired level, confihrs by pressing the ENTER key. Level 7

will require the highest signal level in order tmger the system, with correspondingly lower
signal levels for triggering levels from 6 and dovizevel O will cause the system to trigger

even in the absence of an input signal.

When the automatic recording mode is selectedears#éitings menu, the following triggering
parameters should also be selected.

T = number of times the signal has to exceed igger threshold (“the number of triggering
pulses”) in order to trigger the recording system.

P = the minimum spacing in milliseconds between twosecutive triggering pulses. If two
pulses are closer than this value, the second pullseot be counted.

W = the count window, i.e. the time interval ims$eof milliseconds within which the T
pulses have to be counted in order for the recgrdystem to be triggered. E.g., if a value of
3 is entered, the system will count pulses ovantarval of 3 x 10 = 30 ms.

F = the minimum spacing in tens of seconds of tamasecutive files. E.g., if a value of 3 is
entered, the system will wait for 3 x 10 = 30 &l recording is finished until it makes the
system ready to record the next signal.

The P and F parameters, can take values betwepd 9, avhile the allowed values for the T
and W parameters are between 1 and 9. It shoulwbtsel, however, that some combinations
are not allowed. For instance, if T = 4 and P = &ast 4 pulses within 24 (3 x 8) ms are
required to trigger the recording system. In thede; setting the W parameter to a value of 2
(20 ms) or lower, means that the system would neeetriggered. Such combinations are
automatically eliminated as the parameters areeshte

After pressing MIC, selecting the desired triggevel and confirming this by pressing
ENTER, the detector enters the automatic recordioge. When ARMED is shown on the
display and the ARMED LED is lit, the detector aigaa trigger (the triggering conditions
according to the chosen parameters are met). Ugmmwving a trigger, a sound file is created
with the length determined by the chosen valuesPiRE and POST. After finishing each
recording, the detector waits for F x 10 seconds then becomes armed again. To exit the
automatic recording mode, press MIC while the d@digpshows “WAITING”. It is also
possible to exit the ARMED condition by pressing MIC key.

The figure below illustrates the Automatic recogimode.
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Triggering
signal is
received
Press MIC | [ Press ENTER W
Set trigger Recording Triggering
threshold starts moment
Buffering | Armed Recording Waiting
______ -
| | »le > ;
PRE time (2 sec.) POST time (3 sec.) '
[}
[}
[}
|
File 1 beginning File 1 end '
[}
[}
[}
[}
|
U |
[}
[}
[}
[}
|
! Triggering Press MIC
I signal is to exit
i received automatic
| : : recording
| Triggering
' moment mode
[}
|
! Waiting Buffering | Armed Recording Waiting
R ——1_p time
| | >le >
PRE time (2 sec.) POST time (3 sec.)
File 2 beginning File 2 end

Automatic recording mode with PRE = 2 seconds a®&P = 3 seconds. This example shows the recording o
two files only, but the recordings will continuetiithe automatic recording mode is exited by piegshe MIC
key a second time. For PRE = OFF the PRE intebgmdomes zero, for POST = OFF, the POST interval
becomes zero.

Note: If the recording is manually interrupted brefthe chosen recording time (PRE and/or
POST parameters) has elapsed, the text ABORTERpsaged. To continue, press the
ENTER button. No file will be created. This is ttese in both the manual and automatic
recording modes.
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Tips for making better recordings

While making recordings is very simple with the DO, there are a few things to think of in
order to obtain the highest quality.

The recording level indicator, shows the actuahaidevel at the analog-to-digital converter
(ADC). The indicator consists of eight LEDs. There five green LEDs for the lower signal
levels, two yellow LEDs for higher levels and orex rLED indicating that the maximum
signal level has been reached or exceeded. If temum signal level is exceeded, the
recorded signal will be distorted. Obviously, tbandition should be avoided.

The input gain control located on the front parnedd be adjusted to keep the level indicator
in the green and yellow areas. It is usually a gash to set the input gain control at a
relatively low gain. This will keep the noise aba level, resulting in a high dynamic range.

If the heterodyne or frequency division signal ismtored through the loudspeaker, this
sound will also be recorded by the detector, eéimei sound source is the original signal (a
MIC recording is made). Enabling the highpass ffiltéll attenuate these signals as well as
other low-frequency signals, but will not eliminateem completely. For this reason it is
recommended to use headphones rather than theirbududspeaker while making the

recordings.

In many cases, you may not wish to save every decbfile. Choosing PROMPT as Save
mode will give the option of saving or erasing file immediately after the recording has
been made. Another way to do this, which is quickgou know that you will want to keep
most of the recordings, is to use the AUTO Saveerantd manually erase the few files that
you do not wish to keep. Manually erasing the fastis made with the ESC key when the
detector is in the standard mode.

If you wish to erase sound files on the CF card,the ESC key on the detector to erase
single files as described above or use the “FoandtPrepare” function in the D1000X
Utility program to erase all files on the card. &ng files from the computer, while the CF
card is in a card reader should be avoided sinsenll not free any space for making new
recordings with the D1000X.
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Playing files

The D1000X can play any file that has been savedhenCF card. The replay sampling
frequency is determined by 1) the sampling frequeth@t was used when the file was
recorded, 2) the value of the TE (time expansi@tidr and 3) the setting of the switch
“Heterodyne source”. If this switch is set to NORMAhe sampling frequency is determined
by 1) and 2) above, while setting it to MEM>HET gsva replay sampling frequency equal to
the recording sampling frequency regardless offtaéactor.

As an example, if the file was recorded with a samgpfrequency of 500 kHz and the TE
factor is 10, then the replay sampling frequencl @ 50 kHz if the MEM>HET switch is
set to NORMAL.

To play a file, press the PLAY key. The alternagiv®LAY” and “LIST” are displayed. To
play a single file, select PLAY. To play a list fis (generated with the D1000X Ultility),
select LIST, and then move to the desired entry.

If you select PLAY, the files present on the CFdcaill be listed. The last file is selected by
default, but using the UP/DOWN ARROW keys, any otlile can be selected. To play the
selected file, press PLAY again. Changing the T&dfain the settings menu, will affect the
subsequent replay of files. A file replay in pragge&an be interrupted at any time by pressing
the PLAY key.

If you select LIST and press ENTER, the play listsrently available on the card will be
displayed. Move to the desired entry and press BRITHe files in the selected play list will
be displayed. To start playing, press ENTER. Thesfin the selected play list will be
replayed in an “endless loop” fashion. To interrpfatying, press the PLAY key. In the “play
list” play mode, the files will be replayed at tbeginal speed, i.e. the time expansion factor
will be 1 regardless of the chosen value in theerurmprofile.

When the built-in loudspeaker or headphones ard, usés obviously only meaningful to
replay audible signals, including ultrasonic sign@played with the appropriate TE factor. In
order to reproduce ultrasonic signals, an ultrastoidspeaker is required. In most cases, the
signal also has to be amplified before connectirtg ithe loudspeaker. The memory replay
output is located at the front of the detector,trtexthe microphone. The jack is marked
“HF/MEM” and the connection is shown below. The Bignal is the amplified microphone
signal, which can be used for making recordingthefunchanged, ultrasonic signal on other
recording devices. For both outputs, the load imped should be 500 ohms or higher.

Note: When connecting a cable to the HF output jack, sfeould use the supplied cable or
another cable with a similar plug or the plug mayfit properly into the jack.

Note: Some combinations of sampling frequency and Tofamay result in too low a replay
sampling frequency. The minimum replay samplingqéiency is 12.5 kHz and if the
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requested replay sampling frequency is lower tian, &an asterisk (*) will appear to the left
of the sampling frequency and the closest allowshlapling frequency will be used by the
D1000X. Please note that this will result in a eifint time expansion factor than the
expected. This only affects what is being playedh®y detector. The sound file on the CF
card is recorded with the correct sampling freqyenc

Note: The files created by the D1000X are standard “wides that can be read by PCs.
However, in order to optimise the read and writees) the files are stored in a special
manner by the D1000X (see the section File Manag®mié wav files are copied from a PC
to the CF card using standard Windows programsh(sscthe Windows Explorer), they will
be located in the “Windows reserved area” of thec@fel. If you wish to store a large number
of files from the PC onto the CF card, you haveewerve a sufficiently large area when the
CF card is prepared in the D1000X Utility. Prepgrine CF card directly in the detector does
not give the user the option of selecting the sizthe Windows reserved area.

Note: Any wav files copied from a PC onto the CF cardentvfollow the same name
convention as the other D1000X sound files, bubhhe prefix “P”, e.g. PO0O001.wav. The
D1000X will only accept “external” files with theame “Pxxxxx.wav”, where xxxxx is a 5
digit number.
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Which recording settings to use in different situabns

The D1000X offers a high degree of flexibility artde number of different settings

combinations is large. The user is strongly advisedse the concept of “profiles” to change
between different settings. The detector is equppéh ten predefined profiles which can
always be used. It is easy to modify any of thesefit a particular situation. Such

modifications will be kept as long as the detegower is turned on. In addition to this, the
user can also design new sets of profiles to Inotwthe detector from the CF card.

If the CF card in the D1000X has a file with extrprofiles, the user will be prompted at
power-on of the D1000X whether to use the exteonahternal set of profiles. If you confirm
the question “LOAD INI-FILE?” by pressing the ENTHEY, the set of external profiles is
loaded into the D1000X from the CF card. To loasl phedefined, default profiles instead,
press the UP or DOWN ARROW key to display the t&e@ADING DEFAULTS” and
confirm this by pressing ENTER.

The following ten predefined profiles are availainlehe D1000X.

1) “384 10". General monitoring with time expansidmstening to the real-time signal with
heterodyne or frequency division system. Pre-tragien

384 10 MAN: The manual recording mode is used, which rsetimat the
VAN user decides when to make a recording.

_ fs=384.0kHz: A sampling rate of 384 kHz is usedamng that
f $=384. OkHz signal frequencies up to about 150 kHz can be decbr

TE=x10 . . :
PRE POST TE=x10: A time expansion factor of 10 |s. usc_ed. |
PRE=3s, POST=0OFF: When the recording is stoppedsaund file
3s OFF . . \ :
PLAY AUTO will always contain the last 3 seconds, i.e. you stop the recording
after an interesting event has occurred.
PROVPT

PLAY AUTO: Upon completion of each recording, itillw

TRI G HP automatically be replayed, like a time expansiondegector.

EXT ON PROMPT: After listening to the time expanded reaugdyou can
LEDI NT 3 decide whether or not to permanently save the deogras a sound

file on the CF card.

TRIG EXT: The trigger source is external triggémce no signal is

connected to the external trigger input, this mahasthe recording

system will be triggered only by the user pressiegrecording (MIC) key.

HP ON: The high-pass filter is enabled.

LEDINT 5: The LED and LCD background intensity léise3.

2) “384 20”. Same as 1) except the time expansimtof is 20. Suitable for studying bats
using higher frequencies.

3) “300 10”. Same as 1) except the sampling freques 300 kHz. The maximum signal
frequency is 120 kHz.
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4) “300 20”. Same as 3) except the time expansimtof is 20. Suitable for studying bats
using higher frequencies.

5) “200 10”. Same as 1) except the sampling freques 200 kHz. The maximum signal
frequency is 80 kHz.

6) “AUTO". Unattended, automatic recording.

TP WE AUT: Automatic recording mode.

AUT 2 121 T=2, P=1, W=2, F=1: In order for the recording systto trigger, 2
trig pulses (T=2) have to be detected within 20(Ws2x10ms), with

fs=300. OkHz a minimum spacing of 1 ms (P=1). After each recggdihe system
TE=x10 will wait 10 seconds (F=1x10 sec) before “listeriirigr the next

PRE PCST | signal to record.

1s 2s PRE = 1s, POST = 2 s: The sound file containg¢berding from

PLAY NAN appr.1 second prior to the triggering moment te@sds after that.
AUTO SAVE | TRIG HF: The HF signal (the amplified microphongrsil) is used
TRI G HP as trigger source.
HF ON
LEDI NT 3

7) “AUTO HET”. Unattended, automatic recording geged by the heterodyne signal.

The settings are the same as in 6) except thatigger source is the heterodyne signal. This
means that the system will trigger only on thogmais that are audible in the heterodyne
system, i.e. those with a frequency close to theduheterodyne frequency.
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8) “MAN 384”. Same as 1) except the recording terted by pressing the MIC key and
stopped by pressing the same key a second time.

MAN 384
VAN
f s=384. OkHz
TE=x10
PRE PCST
OFF VAN
PLAY AUTO
PROVPT
TRI G HP
EXT ON
LEDI NT 3

9) “MAN 500”. Same as 8) expect the sampling freques&00 kHz.

10) “AUDIO”. Suitable for making recordings of abte signals such as bird song.

AUDI O
VAN
fs=44. 1kHz
TE=x1
PRE POST
OFF VAN
PLAY NMAN
AUTO SAVE
TRI G HP
EXT OFF
LEDI NT 3
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File management

The CF card used in the D1000X has a Windows cablpdile system, which means that
the files can be read with a Windows PC equippeth i CF card reader. In order to
efficiently stream the sampled signal onto the @Rlat high sampling rates, the card first
has to be prepared in a special manner. Prepamaitidre card is made either in the D1000X
(see the section Formatting and preparing a CH cardiith a PC using the D1000X Utility.
One, usually small, portion of the card is reserfgdstandard Windows files. Examples of
files that are stored in this area are system,fiikss that contain user-created profiles and
wav files copied from a PC, to be played on the @2Q The rest of the card is reserved for
storing recordings made with the D1000X. If you rex@ the prepared CF card in a PC,
using e.g. the Windows Explorer, the card will agpalmost full. The only free space
reported by Windows Explorer is the free spacehm drea reserved for standard Windows
files. This is normal and does not necessarily nteahthere is no space for more sound files
using the D1000X. To see the actual space avaifableaking recordings with the D1000X,
insert the card in the D1000X and turn it on. THei@icator will show the remaining space.

The files recorded with the D1000X will appear @dard Windows files if viewed in the
Windows Explorer.

If you wish to view and edit the sound files witls@und analysis software such as BatSound,
we recommend that you first copy the files from @i card to the hard disk drive of the
computer. Altering the sound files on the CF caaf the PC, may render the card unusable
for making further recordings on the D1000X. Ifsthhas happened, the card should be
formatted and prepared again.

In a sound file recorded with the D1000X, the fsamples contains control information used
by the detector. The actual recorded sound follonveediately after these samples. In most
cases this is not audible when the file is playedesired, the first samples can be removed
using e.g. the BatSound software or any other seditthg software. The “Clean file”
command in the D1000X Utility program can also Bedito remove these first samples.

It is possible to erase the most recently maderdang in the D1000X. To do this, press the
ESC key. The text "Erase file Mxxxxx.WAV NO/YESppears. Use the UP/DOWN arrow
keys to set the frame around YES and then presHEN® actually erase the file (this may
take a few seconds - the "standard screen” reappéden it is finished). Please note that it is
only possible to erase the last file you recordéd tihe D1000X. This is made on purpose, to
avoid accidentally erasing files that you wish &z.

Erasing individual files on the CF card in a PCl wdt free any space on the card for making

new recordings. If you wish to erase the entirel ceEormat and prepare the card in the
D1000X Utility or in the D1000X.
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The microphone

The microphone is a solid-dielectric capacitanceraoghone, with a built-in preamplifier.
This type of microphone requires a polarizing vg#tg200 volts), which is generated by a
DC/DC converter in the detector. This voltage isgent at the microphone socket. To remove
the microphone from the detector, turn off the deteand unscrew the grooved, green ring
and gently pull the microphone off the socket. Wiagtaching the microphone again, make
sure the ring is properly tightened. If the micropg membrane has been worn or punctured,
it may be necessary to replace it. The microph@pswe (the upper part of the microphone
with the membrane) is replaceable and is availabla spare part. To remove the microphone
capsule, loosen the lock screw (see figure beldightty with a suitable screwdriver and pull
the microphone capsule from the microphone houddmgnot unscrew any other screws on
the microphone — this may cause damage to the piioree and/or the microphone capsule!

An extension cable for the microphone is availdiben Pettersson Elektronik.

Microphone capsu
lock screw

Caution. The microphone membrane is easy to damage. Toutengicrophone

membrane should always be avoided! If the microphorembrane has been
punctured, electrical discharges may occur. AltHoube energy stored in the
microphone capsule is very limited, as any electragquipment the detector
should not be used in areas with explosive gas.

The serial input

The serial input is located beneath the CF cartdasid is used to connect a GPS receiver to
the D1000X. This should be done only with a cabigpdied by Pettersson Elektronik or a
cable manufactured according to instructions fratid?sson Elektronik.

The serial input is also used for certain servigerations by Pettersson Elektronik or another
approved service center.
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Using a GPS receiver

A GPS receiver can be connected to the serial ioptiie D1000X, provided it meets the
requirements shown in the section “D1000X Spedifice” in this manual. To connect the
D1000X to the GPS receiver, a “serial cable” isuresfl. Such cables are available from
Pettersson Elektronik and it should be connected“serial PC cable” (with a 9-pole female
D-sub connector) from the GPS receiver. Pleasethateonly GPS receivers with a
serial/RS-232 output can be used and that you meg to alter the settings of the GPS
receiver to meet the requirements of the D1000X E¥\vnode/4800 Baud). In order to avoid
the bulky connectors joining the two cables, a catéid cable can be manufactured. For
information about this, please contact Pettersdektionik.

The GPS receiver should be connected to the D1@®@Xurned on before the D1000X is
turned on. The D1000X will check for a connectedSG®€ceiver each time it is turned on (the
text “Searching GPS...” is shown) and if a GPS reseis found, the GPS position
information and time will briefly be displayed atiee GPS function in the D1000X will be
enabled until the D1000X power is turned off or @RS receiver is disconnected/turned off.
When the D1000X has found a connected and workin§ €ceiver, this will be indicated
with a “G” to the right of the time on the display.connected GPS receiver with poor
reception quality will be indicated as “0” and witb connected GPS receiver, no indication
is made on the display.

When a GPS receiver is connected to the D1000X;uhent position data and time will be
stored in each of the recordings made. The recordies are taken immediately before the
recording started. To retrieve this informatioregse use the D1000X Utility program or the
BatSound software (versions higher than 3.31).cthieent GPS position data can be shown
on the D1000X display by momentarily pressing tid/@QFF key. After about 5 seconds, the
display will return to its normal view again.

The GPS position data has the format:

Latitude: (N/S) DD MM SS.SSSS
Longitude: (E/W) DDD MM SS.SSSS

D = degrees, M = minutes, S = seconds

Note: If the D1000X does not receive any GPS data fthe receiver (e.g. due to poor
reception), the position data in the files mayrbalid or old.
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Battery life guidelines

The battery lifetime guideline values given belowlicate the approximate amount of time at
room temperature (20° C) until power automaticallyns off due to battery failure. The
actual life of a set of batteries is affected byngndifferent factors, including the battery
manufacturer, the amount of time the batteries tspestorage before they were used, the

temperature and the D1000X settings.

Heterodyne and/or frequency division systems achigerecordings made, 44.1 kHz sampling
frequency, LED intensity level 3:

Alkaline batteries, LR6: 9 hours*
NiMH accumulators, 2300 mAh: 11 hours*
Lithium batteries, FR6: 15 hours*

Heterodyne and/or frequency division systems acRexording continuously, 300 kHz sampling
frequency, LED intensity level 3:

Alkaline batteries, LR6: 5 hours
NiMH accumulators, 2300 mAh: 7 hours
Lithium batteries, FRG6: 8 hours

In order to prolong the battery life, the followinguld be considered.
* Use alow/moderate LED intensity.
* Avoid using unnecessarily high sampling frequencies

* Avoid recording continuously.
» Use headphones rather than the built-in loudspeaker

*When a GPS receiver is connected to the senmltiof the D1000X the battery life is approximat2b?o shorter.
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The D1000X Utility software

The D1000X Utility software is a Windows programféailitate the use of the CF cards with
the D1000X. This program is used to:

* Format and prepare the CF card for use in the DA1000

* Create D1000X profiles and transfer these ontcCiheard
* Create D1000X play lists and transfer these orgédk card
» Transfer D1000X firmware upgrade files to the CFlca

& Pettersson D1000X Utility X
Select CF card
Refresh

|Fi\, BATSOUND FAT3Z ~| Exit

Format & prepare CF card Recording profiles handling
Reserved space
Format kbytes Edit File | Mew File | Transfer File |
Recorded data Files Transfer D1000% Firmware ko CF card
Info Clean File | Transfer |

Play list handling

Edit lisk | Mew list | Transfer lisk

Skatus

The first step in using the D1000X Utility is tdeet the drive that has the CF card. This is
done in the “Select CF card” section in the D10Q@tKity main window. Please make sure
you select the correct drive or the following opienas (including formatting) will be
performed on a disk in a drive you did not intend.
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Format & prepare CF card

This function will perform a “quick format” of th€F card in the selected drive. In order to
work as intended, the CF card should already lear-AT32 format. If it is not or if you are
unsure about its format, please first format the cesing the Windows formatting procedure,
selecting FAT32 as format. After formatting the Gid it is also “prepared” to make it ready
to be used in the D1000X.

The CF card used in the D1000X has a Windows cablpdile system, which means that
the files can be read with a Windows PC equippeth i CF card reader. In order to
efficiently stream the sampled signal onto the @Rlat high sampling rates, the card first
has to be prepared in a special manner. One, ysralll, portion of the card is reserved for
“standard Windows files”. Examples of files thae atored in this area are system files, files
that contain user-created profiles, play list filesl wav files copied from a PC, to be played
on the D1000X. The rest of the card is available dtwring recordings made with the
D1000X. If you examine the prepared CF card in a #&thg e.g. the Windows Explorer, the
card will appear almost full. The only free spaeparted by Windows Explorer is the free
space in the area reserved for standard Windoes. fithis is normal and does not necessarily
mean that there is no space for more sound filegyuke D1000X. To see the actual space
available for making recordings with the D1000Xsert the card in the D1000X and turn it
on. The CF indicator will show the remaining space.

In the D1000X Utility, you can enter the desirea@pto reserve for “standard Windows
files”. The number of kilobytes to reserve shoudddmtered in the “Reserved space” box prior
to clicking Prepare.

Recorded data files
Clicking on Info will display some information frothe file, e.g. the GPS data, if any.

Clicking on Clean file will remove the extra infoation that is stored in the file (e.g. GPS
data). This information is stored at the beginrohthe file and can be seen in the
spectrogram or oscillogram as a very short transigsually, this transient is so short that it is
not noticed. Please note that after using the Citmoommand, the information erased from
the file cannot be retrieved, so it is advisablpédorm this operation on a copy of the
original file.

Recording profiles handling

The full sets of recording parameters of the D10@@Xcontained in so called profiles, as
described in the section “The recording parameterffiis manual. A maximum of ten
profiles can be stored in the D1000X. The D1000XMityenables the user to create
customized profiles to be loaded into the D100@frfithe CF card.

To create a new profile, click on New file and Adelv. This will open the D1000X recording

profile window. First, enter the desired name fag profile. The name can have up to ten
characters. After selecting the desired paramatheck, Save. To add more profiles, select
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Add new once more and repeat the steps above.vEaisa profiles you have created to a
file, select Save file and enter the desired naméhis set of profiles.

DA0O0X recording profile @

Mame Prafile 1
Auto recording

Recording mode fan - Trigger count - T I—_|
Pre-trigoet tire 1s - Pulze ke - P I—_|
Post-trigger time 2s - Windows time W I—_|
Time expansion =10 - File spacing time I—_|
Replay mode Man -

Sampling frequency | 300 kHz - |

Save mode Im

Trigger source Exk -

HP Filker Off -

LEDr intensity LEDInt3 | Save | Cancel

To transfer the saved profile file to the CF caaly should first make sure you have a
formatted and prepared CF card in the selecte@ dfikien click “Transfer file” and select the
file to transfer.

An existing profile file can be edited by selectiadit file.

Transfer D1000X firmware to CF card

This function transfers a firmware upgrade filenfrthe PC to the CF card in order to upgrade
the D1000X firmware through a special proceduranfaiiare upgrade are supplied by
Pettersson Elektronik as they become availablegahdth instructions on how to upgrade the
D1000X.

Play list handling

The D1000X can be used to play a single file qul&y files from a play list. To generate a
play list, click on “New list” and “Add” to add theesired file. Please note that if the files you
wish to play will be copied from the PC onto the €id, they have to follow the name
convention described in the section “Playing filess. they must have a nhame of the type
Pxxxxx.wav, where xxxxx is a 5-digit number. You shuename the desired files to follow
this convention before copying them onto the CHd chiris of course also possible to include
files already residing on the CF card in the pisty b.g. Mxxxxx.wav files. The name of the
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play list file should have a maximum of six chaesst The D1000X Utility automatically
adds the extension .LST to the name you selected.

To transfer the saved play list file to the CF ¢am should first make sure you have a
formatted and prepared CF card in the selecte@ dfiken click “Transfer file” and select the
file to transfer. Please note that this only trarsthe play list file to the CF card. If the
required wav files are not already present on the&d, the user should copy these files to
the CF card using e.g. Windows Explorer.
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Trouble-shooting

Symptom

Cause/remedy

No free CF card space reported (0 kB/0O ME
or empty CF indicator).

further recording.

The CF card has not been formatted and
prepared for use in the D1000X.

BThere is no space left on the CF card to make

The detector shuts down when | try to mak
recording/play a file.

cTdne D1000X will automatically shut down i
the battery voltage goes below a certain le
The higher power consumption during
recording and playback may make the

not fully exhausted.

Replace the batteries.

detector shut down even if the batteries are

el.

The detector will not start even with fresh
batteries.

The main power switch may be in the OFF
position.

One or more batteries may be incorrectly
polarized.

The protection fuse may have blown due tg
internal short-circuit or if a power supply
voltage outside the allowed range has beel
applied. To replace the fuse, the detector h
to be opened. Please contact Pettersson
Elektronik for further instructions.

an

\
as

The detector has locked up and does not
respond to any key strokes.

Wait some time to make sure the detector
not just busy. Then toggle the Main Power
switch off and on and restart the detector.

The detector works, but | don’t hear any
sound in one or both channels.

The volume control may be set too low.

One or both PHONES switches may be set
incorrectly. Make sure each switch is set to
one of the three distinct positions.

There is no sound from the heterodyne
system.

The HET SOURCE switch may be in the
MEM>HET position. Set it to the NORMAL

position.

4
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Error messages.

Message Meaning/possible cause

DISKERR A Disk Error (a problem with the CF car@shbeen detected.
This can be because there is no card in the CFRhet carc
in the CF slot can also be defective or the carg nod have
been formatted and prepared for the D1000X.

NO PART No partition found on the CF card. Thedcaray not hav
been formatted.

DISK FULL There is no space left on the CF card niake further
recordings.

OVERFLOW The data cannot be written to the CF dat enough, sp
some samples were lost. The recording is intercupte
This may occur if the CF card has too low a wrjieesl.

UNDERFLOW The memory buffers for recording or plagk are not filled
fast enough.

CF ERR xx An error has occurred accessing the & ga is a humbe
describing the error type, as reported by the G#.ca

P ERR xx An error has occurred while playing a.filghis may be
because the file does not contain any data or isan
unexpected format. xx is a number describing ther ¢ype.

ABORTED A recording was aborted since the intenm&mory buffe

had not been filled completely. At low samplingduencies

filling the buffer will take a few seconds. Alsop dhot
interrupt a recording while the display shg
“BUFFERING”.

D

174

=]

WS

Note: To clear any error message, press the ENTER kegislfdoes not help, wait a while,
then toggle the Main Power switch off and on arsdane the detector.

41



Requirements

In order to copy the files from the CF card to 3 B@Vindows XP/Vista/7 operating system
and a CF card reader is required.

The D1000X accepts type | CF cards. Although anycaxrd with sufficient read and write
speed should work, the following card types hawenltested with good results:

e Sandisk Ultra Il

» Sandisk Extreme lll
e Lexar 40x

e Lexar 80x

» Kingston Elite Pro

D1000X Specifications

Type: Heterodyne, frequency division (x10), timm@ansion and direct recording
Frequency range: 5 — 235 kHz (frequency divisiod heterodyne)

5 kHz — 0.4 x sampling frequency (time expansiod direct recording)

Activating the high-pass filter results in a lavieequency limit of about 20 kHz.
Heterodyne freq. resolution: 0.1 kHz (f<17.8 kHz)

0.2 kHz (18<f<43 kHz)

0.5 kHz (43.5 kHz<f<107 kHz)

1 kHz (108<f<235 kHz)

Headphones output: 3.5 mm stereo jack, load imp=dd8 ohms or greater
HF/MEM output: 3.5 mm stereo jack, load impedan@@ 8hms or greater, ca 600 myat 0 dB
Recording/playback system
ADC resolution: 16 bits
Anti-aliasing filter: Yes, adaptive
Sampling rates: 32, 44.1, 48, 96, 100, 192, 260, 300, 384, 400, 500, 750, 768 kHz
Time expansion factors: 1,2,3,5,10, 20, 30
DAC resolution: 12 bits
GPS connection requirements:
Interface: RS-232
Protocol: NMEA 0183
Decoded sentences: GPGLL, GPGGA and GPRMC
Baud rate: 4800 Baud
Batteries: 5 x AA size, Alkaline or NiMH recommesdi
External DC supply: 7-10 V, 250 mA (average), noA (peak)
Size: 170 x 80 x 35 mm, excl. microphone
Weight: 600 g incl. batteries

Using the detector in intense electromagnetic $i@éy cause interference and/or temporary sigsal lo
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