LX fla¥m Mini Box

with optionally SD-card interface and IGC approved
flight recorder

User manual
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LX Flarm Mini Box LX Navigain d.o.o0. Sept. 2007

1 Introduction

Flarm is a collision avoidance system developedrlaym Technologies from Switzerland. LX Navigation
and Flarm Technologies signed a contract under lwhi Navigation got rights to integrate Flarm
technology into LX Navigation products.

A Flarm module consists of following main parts.

e GPSreceiver

¢ Microcontroller unit

¢ Radio Transceiver

e Pressure altimeter

e Flarm external indicator

The GPS receiver defines position of the glidee, ticrocontroller is responsible for collision pietibn
calculations and the transceiver is sending aneiviery data.

2 Technical data

* Dimensions:53x29x83 mm aluminum housing

*  Weight: approximately 150 gr.

 GPS antenna as an n integral part of the unit

* RF connector: SMA female

» Dipole antenna as standard solution

* RF range: max. 5 km, depends on antenna installatio

« Data interface 6P telephone type

 Power: 8-16 V DC ,consumption ca. 60 mA by 12V DC

» Pin 6 power input (8-16V), 4 and 1 GND (near tod®Rnector), 2 data in, 3 data out, 5 power for
external display

* Flarm LED external display (dual color version)
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2.1 Part list

2.1.1 Flarm Minu Box

e Flarm Mini Box unit
e RF antenna
» Power supply cable

3 Operation

The unit will run immediately after power will bepglied. With GPS antenna connected and visible
satellites about three minutes will take to be apkr. All important statuses are and informatioa ar
readable on dual color display, also all inputd &l done this way.

3.1 Flarm display

The unit consists of a 50x20 mm flat housing whies one push button and 16 dual color LED’s. The
display is an integral part of the unit and canb®temoved.

Warning/Nearest LED

Status LED LX flirm cbove

® RX
MODE

below

Mode selector

» 10 radial positioned red/green LED’s, defimé®ction to the near glider (top LED active means
frontal collision risk)

« 2 additionally red/green light emitting diodes nedlikeaboveandbelow informs about vertical
position of the glider, which is close.

* Mode button is used to control the unit, see tablewelo

» 5red/green status LED's. received from Flarm unit

Description of LED statuses:

» Power red flashing no data from Flarm

» Power greendata received

» GPSredGPS BAD,GPS greenGPS OK/3D

» Txgreenflashing, data sent

* Rxgreen, minimum one glider in range

e Green circular , indication of near gliders

» Red circular flashing, collision warning

» Above below greerby near

* Above below redby warning

« 018°, 054°, 324° and 288&jreen and red flashing, obstacles in front
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The external display has two modes of operation:

«  WARNING Mode will activate a red blinking diode, if another dgir equipped with Flarm will
be close and a prediction forcallision risk will exist. An audio warning will be also exged.
Higher collision risk will increase blinking frequey and the same is with audio. The warnings
are classified into three levels (See Flarm mafaradetails)

-First level approximately8 second$efore predicted collision
-Second level approximately8 seconddefore predicted collision
-Third level approximatel secondsdefore predicted collision

NEAREST Mode will show the direction to the nearest glider whipbsition is inside of radio
range.One green LED will lightpermanently and there wilbe no audia The unit will change
over to Warning Modautomatically, if warning criteria will be fulfilled and will continue in
NEAREST after collision risk will disappear.

Note!
The external displays produced by LX Navigation wsllange over tbemo modeafter MODE button
will be pressedhort 10 times. Nearest mode and all possible warnirtyjbe/displayed. To change over
back to normal operation switch the uwi.

» Pressing of MODE selector continuously for appraadiefy 4 seconds will deactivateFlarm
external display for 5 minutes, mearnings and nonear information will be displayed during this
period. A very typical situation only Power LED omi)l characterize this status.

Note!
To change mode of operation pré4S©DE button for approximately 2 seconds. If the radiaD’s will
run from top toward bottom means change over to RE&T and vice versa. After new power on, the
mode active before switching off will remain.

» Obstacles. Flarm electronic is capable to stazeordinates of obstacleswhich could cause a
collision during flight. This data is available @ww.flarm.com use Flarm tools to update. The
unit is factory loaded with actual obstacle databa@m obstacle warning will be activated, if an
obstacle is to be found in the front of the glidad a collision risk is predicted.

After a low level warning has beetivated two upper LEDs will be active (such a ditom will
newer appear by glider collision Jisledium and high risk will be indicated with mdrteD’s
active and more frequent audio signal

» To changeaudio warning volume press short mode selector, each press will ineraaslio
volume (three levels and mute available).

Note!
To change mode of operation pré4©DE button for approximately 2 seconds. If the radiaD’s will
run from top toward bottom means change over to RE&T and vice versa. After easbw power on
the unit will start inNearestmode.
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3.1.1 Display settings

Using of mode selector button is possible to adgmie parameters of the display (baudrate and
hierarchy).Disconnectthe unit,press mode selectoand hold,power on and continue holding of mode
selector forabout 4 seconds.

The display parameter indication will change (salele below) after each press on mode selector for
approximately2 seconds.To change press mode short, the status will atdicircular LED’s.

Parameter LED Green LED Green LED | Green LED | Green LED | Green LED Green
018’ 054° 090° 126° 162° LED 198°
Twin confg. TX PIC PAX
Baudrate Tx+Rx 4800 bps 9600 bps 19200 bps =~ ------- 38400 bp§7600 bps

Table of possible settings

If two units will work in parallel (double seatedne unit must be PIC (front seat) and another PAX.

Note!
LX Flarm Mini Box baudrate is factory set19200

3.1.2 Mini Box settings

As there are practically two units built in the FaMini Box, (Flarm electronics and the display)ist

obligatory that both have the saw@mmunication spgeedbaudrate). If there is any reason for another com
speed, (using of Flarm as GPS source for othes unitthe com speed of the Flarm unit can be adjuste
any time after using of Flarm tools. Use optteettings how to connect Flarm Mini Box to PC see capture

[ EReralSetlige ] Loaging Setingf |

(- Connection Settings-

Baud Rate |19200 2|

Messages iNavigatiDn and flarm _'J

-Radio Settings -
Aiea [Rght of the world (368,0-868.5... ¥ |

¥ dctivate Trafsmit on Ground (default)

[ Estended Privacy [for intl. Championships)

|-Device 1Dytar Radin Communication
% Huta [default)
{7/ Hopping [for intl. Championships)

|CAD Airciaft 1D [
Yehicle Type | Glider - I
Ok | Cancel
Note!

The optiorf‘Navigationénd Flarm” means that the Flarm unit is sending Flarm andgasion data. This
option is obligatory to be enabled, if the LX Flaktmi Box will be taken as GPS source for another
navigation instrument or PDA.
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If another navigation device for instance PDA iteided to be used, a splitter should be insertd. L
Navigation offers a wide range of splitters.

Note!
LX Flarm Mini Box settings update is also possitdée carried out by using of SD card dlsdmcfg.txt
file. See capture 8 for details.

4 Firmware update

Flarm software expires and therefore periodicatiyfvare upgrades are necessary. Flarm originastool
should be used, available on www.flarm.cohcable set isn't a part of delivery. Use IGC qatible
cables, for instance Colibri/LX20 power and datagdr €oL-AC-PC).

Note!
Colibri power adapter will also power Mini Box

The procedure:
* Run actual Flarnool on PC
* Power ONRed Box
*  Wait (apr.30 seconds) untibnnectstatus ontools will appear

4 flarmTool
Eile: Flirm Help

g |

pam g

Hardware Version LY06 FR
Software Version 7 04
Ohstacle DB alps20067204
DE creation date 15 /2 2006
Device No. [

'J COMZ: Connected

= 10] x|

* Click onFlarm

» Select kind of transfeiRecoverfor firmware update)
* Followwizard

*  Wait until finish

» Disconnectcomport

e Switch Flarm unibff and after again on
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5 Installation

The unit is designed to be installed on the tothefinstrument panel to ensure GPS reception. Asitiit
needs some manipulation during flight, please retsjhés fact.

5.1 Power

Each unit is delivered with a power cable. On oné gou will find one red and one blue wire, connect
them to the glider 12 V power netwofted +/ blue -). The opposite side is equipped witlb@atelephone
type connector and this should be plugged int@bletplug on théack sideof the unit.

Note!
There is no internal fuse built in the unit. Usddfral fuse 1A. The unit is prevented against wrong
polarity of input voltage.

5.2 RF antenna installation

The RF antenna installation should be taken seriaukad positioned antenna may reduce system
parameters dramatically. The antenna orientatioulshbe as much as possible vertical and alsogisds
possible. Special care should be taken by carhidergl

Dipantenna

5.3 GPS antenna orientation

The GPS antenna is positioned on the top of thieamd can’t be removed. Don’t cover antenna withaie
parts to ensure GPS reception.

Note!
Flarm unit will not work until having GPS 3D, meaastenna installation is an important fact.
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5.4 Final check

After LX Flarm unit will receive power, the displayill pass initial routine and this procedure widlke
several seconds. Check LED status indicators asdreb, if they indicate any error.

1. Power red flashing no data from Flarm.......... ERROR

2. Power greendata received...........cccoeeuiiieninnns OK

3. GPSredGPS BAD,GPS greenGPS OK/3D...... OK

4. Txgreenflashing, datasent...................c.counee. OK

5. Rx greenminimum one glider received............... OK
Note!

After installation obligatory check functionalityoin 1 to 3 and 5. Tx lamp flashing is connectethV@PS
status, if bad no transition.

5.5 How to connect NMEA users
LX Flarm Mini Box may supply several navigation @ms with NMEA position data. Mentioned data is
available on the 6P telephone type connector situah the back side of the unit, the same connetsor
serves for the power supply. There are units 100 and play connectable and some other deviceadsnee
splitters.

Unit Plug and play Mini B.s plitter Mini. B. s.unit LXIPQ
LX 1600 Yes No No No
LX 7007 basic Yes No No No
PDA No No Yes Yes
Note!

Adapt bud rate after using of Flarm tools, if reqdi
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6 SD card and Flight recorder option (Firmware 3.05 or later)

LX Flarm Mini Box may be optionally delivered wiBD card interface. The card slot is an integrat p&
the unit.

SD card slot

Onealready formatted SDcard is delivered with the unit. The functionalityySD card is as follows:

e Storing of flights

Note!
The flight recorder hasn’t IGC approval.

» Update of obstacle data base
* Flarm firmware update

Note!
Flarm traffic avoidance functionality does not degp@n SD card status (inserted or not).

Files for any update are available amwvw.flarm.com/support/updates/.

Note!
FAT 32 formatted SD cards witlo be acceptedy the system. Use FAT 16 formatted cards, defiver
included card is already formatted and ready faration.

All files should becopied to the SDcard (no folders permitted), also it is not allaoWe change any file
name.

10
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6.1 Firmware update procedure

Ready for update:

-Insert the card and switch the Flarm unit off, i@nimum 5 seconds
-Power on Flarm uniirmware update:

-An update will follow after a file having extensiofw will be detected; the procedure will take
approximately one minute and will run automatically
The obstacle data base update procedure:

-If an .obsfile type will be detected, an update will followhe update may takeeveral minutes.

Read of flight recorder data:

-The last 20 flights will be automatically copieml $D card after each power on. If some flights alsist,
they will not be doubled. After a longer time flginvithout the card inserted the copy procedure takg
some longer time because all 20 flights must besfeared to the card. To start copy to SD card r&mo
power for apr. 5 seconds and power on again. Toeepiure will run automatically.

7 Limitations

Note!
Using of Flarm willnot reduce responsibilityof the pilot to monitor the airspace and to réaatase of a
collision risk.

See Flarm manual for details.

8 LX Flarm Mini box with IGC approved flight recorder

LX Flarm Mini Box is offered also with “diamond lel/ IGC approved flight recorder. Units having this
option differ against to non approved units indaling:
* On the label you see a three character 1GC designeode (for instance MRO)
* The unit is protected with two safety label agamst authorized opening of the box
* A push button marked &vert is positioned on the top of the box, its maindiion is setting of
additionally records after activation

Note!
The label should remain not damaged, after danfag#ight data will become invalid.

11
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8.1 Task declaration

There are many ways to provide task declaratioe. Sitmplest way seems to be with SD card and
flarmcfg.txt file. Immediately after Flarm will recognise mentionéd &n automatic update will follow.
To create files use FLARM-CONFIGURATION TOOL avdila onwww.segelflug-
software.de/flarmcfa/.

As a possible PC solution we suggest SeeYou aRiaAssolution you can use:
¢ ConnectMe ( a free ware program from Naviter)
e Srepla

For details see alseww.fai.org/gliding/system/files/Ixnminibox.pdf

LX navigation d.o.o.

Tkalska 10 SLO 3000 Celje _
@ + 386 3 490 46 70 % + 386 3490 46 71
& support@Ixnavigation.si ﬁ http://www.Ixnavigation.si
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flaTm.

FLARM QUICK CHECKLIST

This Quick-Checklist is intended to support your FLARM installation and commissioning activities.
In any case, also consult the Installation and Operating Manuals.
We recommended filling out this Checklist and to store it together with the official aircraft files.

Aircraft registration: R | (1 =11 0 4T/ o |-
FLARM serial number:
Checks done by:

Place and date: e e Signature:

Check the following items during installation:

OoooooooooooOoonn

Most up-to-date Installation Manual consulted? most up-to-date v3.08
Radio antenna attached by tight screwing?
Radio antenna adequately placed?
- vertical position
- unobstructed radiation to all sides, neither metal nor carbon alongside or above
- doesn't touch cockpit canopy
GPS antenna plugged in?
GPS antenna adequately placed? Unobstructed view of the sky, neither metal nor carbon alongside or above
Enough spacing between all radio and GPS antennae incl. those from other devices?
Installation and wiring suitable even for severe turbulence and accelerations?
Installation and wiring not obstructing emergency exits?
Mo wiring bent or under stress?
All wiring correct, and remaining wires individually insulated?
Separate electrical fuse / circuit breaker installed and accessible?
Display visible, sound audible and push button accessible?
Device accessible for software and obstacle-data updates?
Check the following items after installation:
Most up-to-date software-version uploaded? most up-to-date v3.08
Most up-to-date obstacle-data uploaded? most up-to-date May 7, 2007

O Ooooeo

Device readiness (after some minutes Power/GPS/Send diodes are continuously on)?

Mo interference or adverse effects with other essential systems, e.g. compass, radio, FADEC?

For tug/tow planes: aircraft type configuration set to tug/tow plane with PC software?

Official aircraft files updated? (includes S/N, software-version, obstacle-data-version, aircraft type
configuration, installation location device / display / GPS antenna / radio antenna / circuit breaker)

Deadline for mandatory software-update noted? currently February 2008

Prior to each flight, always check the following items:

[[] Device readiness (after some minutes Power/GPS/Send diodes are continuously on, no errors displayed)?

[] Most up-to-date Operating Manual consulted, and manual on board? most up-to-date v3.08

[[] Select appropriate sound volume and operating mode

[ Most up-to-date software-version uploaded? most up-to-date v3.08

[ Most up-to-date obstacle-data uploaded? most up-to-date May 7, 2007
Quick-Checklist version 3.08E Page 1 of 1 May 13, 2007
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