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1 Safety

The Vector is intended to be used exclusively for recreational purposes in modetcraft. Using the Vector for
other purposes is not sipported. Further, using the Vector in situations where its use or failure could result in
loss of life, bodily injury or property damage is expressly prohibited.

Eagle Tree Systems, LLC, is not responsible for your use of this product, or for any damages or injuries
you may cause or sustain as a result of its usage.

1.1 Read the Manual!

This manual contains important instructions related to safety. Read the entire manual before proceeding, to
become familiar with the features and operation of the Vector.Failure to correctly configure or operate the
Vector could cause damage to personal property or serious injury!

The latest version of this manual is available in the Product Manuals section of the Support tab on
http://www.eagletreesystems.com.

)y £Fh AEOAO UT O OAAA OEA T AT OATh UT O EAOA ZEOOOEAO NOA
oy Reading this manual is probably more enjoyable, and will probably take less time, than rebuilding your
model!

1.2 SpecialSymbols used in the Manual

Warning that could affect safety or result innjury, a crash property damage or Vectorhardware
damageif not heeded

Under construction. This featureis experimental, incomplete, or under active development.

I Information applicable only for fixed wing models

@a_e
T

o Information applicable only for multirotor models

u% Helpful Note or Tip

1.3 General Safety Precautions

m In addition to other warnings and other precautions in this manual, the following shouldlevays be
observed:
1 The Vector is intended for recreational use only, in model aircraft. Any other use is not supported.

9 Never connect ESCs or servos to the Vector until you have verified the airframe type is correctly
selected! Doing so can cause multitor propellers to spin at high speed, or can destroy fixed wing
Servos.

1 Always remove propeller(s) or otherwise disable motor(s) when configuring the Vector!

1 Always move a safe distance away from the model before starting the motor(s), and never apprbahe
model with the propeller(s) spinning! Never approach a multirotor when it is armed!

1 Always wear eye protection when operating models with propellers!
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1 RC models and accessories are not toys! The Vector should not be usedhigren.

1 You should alvays use a spotter if your eyes are not on your model. For USA customers, please refer
to the Academy of Model Aeronautis Safety Code dittp://www.modelaircraft.org/files/105.PDF and
FPV relakd code athttp://www.modelaircraft.org/files/550.pdf

1 Always obey the law when flying.
1 Most video transmitters used for FPV flying require an amateur radio license to operate legally.

9 If you hawe never set yp or operated an RC model before, you will need help from an experienced
modeler. Local RC clubs are great ways to meet experienced modelers, and receive the required
training.  This requirement is especially true for FPV flying, whictan be more challenging.

1 Never operate your model aircraft near or over buildings, power/telephone lines, or other obstacles.
Never operate your model aircraft near or over peopler animals!  Never operate your model after
consuming drugs or alcohol!

1 Never operate your model within 5 miles of airports, without permission from the airport!
1 Never operate the Vector in a situation where it may get wet, such as on a rainy day.
1 Do not change wiring in your model when any power is applied.

2 Overview
2.1 Introduction

Thank you for your purchase! Based on Eagle Tree's proven inertial stabilizatiand videotechnology, the
Vector Flight Controller + OSasA OAOUOEET ¢ x A8 O0A AOAAI AA Ldsyt®dBdh ET |
product:

1 Straightforward to set upand operate "out of the &4 eeel, a0 (3 G0

. . (5]
box" with no PC required oo S telhe €D [Hae Held
o

1 FIXED WING and MULTIROTOR Flight Controller
with GPS modes and RTH

1 Built-in OSD with COLOR GRAPHICS
1 SkyGates Virtual Racing

1 OSD display is fully configurable, so you can make
the screen as simple odetailed as you want it

1 OSD stilldisplays even if your camera fails!

1 COMPATIBLE: PCM, SPPM and S Buseiver
support, with severaltypes of RSSI
1 EXPANDABLE with additional sensors, accessories, and internet firmware updates
1 FLEXIBLE: fly withor without your FPV equipment
1 Builtin FLIGHT DATA RECORDER helps take the guesswork out if something goes wrong
1 REDUCED WIRING: innovative wire harness with power distribution simplifies hookup
T 30bP1 OO0 A O 4A0AT EOAKh $OACiT,ETEA AT A / PAT 4Al Al
1 Built-in altimeter, IMU, and magnetic compass sensors
9 Current sensor with quiet and efficient Power Supply Unit supports up to 6S packs


http://www.modelaircraft.org/files/105.PDF
http://www.modelaircraft.org/files/550.pdf

2.2 Packing List

Your package should include the following:
1 Vector Controller
1 Current Sensor/PSUDeansv, XT60™ or wire leads version),
1 GPS/Manetometer (GPS/Mag, with GPS stand, clip and screw
1 Video, Audio (not shown), GPS, and Receividarnesss

2.3 Specifications

1 Supported Airframes:
o Traditional fixed wing, Bevon, and V-tail planes
o Tricopter, Quadcopter,and Hexacoptermultirotors
1 Recommendd Airframes:the Vector isnot recommended for largeor heavyairframes, due tono or
limited testing on these types of modelst this time. Examples: giant scale fixed wing modetgas or
nitro models, turbines, or multirotors larger than 650mm are notrecommended.
1 Video formats:composite NTSCand PAL (autodetect)
1 Servo/ESC Output framerate:
0 Fixed wing: adjustable up to 400Hz
0 Multirotor (including tricopter yaw servo): 400Hz
1 Dimensions L x W x Happroximate):
o0 Controller: 65mm x 33mm x 14mm
o GPS/Mag35mm x 24mm x 15mm
0 Current Sensor/PSUWith $ AAT OAQqd tci il @ pwil @ puyll
1 Mass(approximate):
o Controller: 21g
o GPS/Mag 13g
0 Current Sensor/PSUWith $ AAT OAQd pvuC
1 Current Sensor/PSU
0 Peak measured current: 140 amps (see section 3.4)
0 Max pack voltage: 6s/25.2V
0 Maximum 12V PSU current: 1A
0 Maximum 5V PSU current: 1A
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2.4 How to Get Helpand Request New Features

Eagle Tree is committed to providing great customer servicd. T AA UT 08 OA O Asdndethifgfisfoti AT (
Al AAOh EOOO AOES 7 fnte Ao ahsWeh your Bueshiofi ratheOthan i) Aou @dstA your
valuable time struggling with an issue.

To get help24/7 , visit the Eagle Tree/ector support thread on RCGroups:
http://www.rcgroups.com/forums/showthread.php?t=2032857

Or, visit the thread on FPVLab:
http://fpvlab.com/forums/showthread.php?22260

Chances are someone has posted a solution to your problemesddy. If not, posting your problermon the forum
will get a very quick response from the Eagle Tree community.

If you prefer to not post on the forum, or you feel there is a problem with your Eagle Tree hardware, please
open a support ticket with usat http://ticket.eagletreesystems.com and we will respond to your support ticket

as soon as we cag normally within a few business hours Note that when you create a support ticket, you

will be emailed a link that will let you check the status of the ticket. If you do not receive the email, most likely a
spam filter is intercepting emails from Eagle Tree.

Also, Eagle Tree greatly values your feedback on how we can improve our products. To leave us feekliar a
new feature request or improvementpost the feedback on our support thread above, create a support ticket
with your feedback,or just email us atsupport@eagletreesystems.com

2.5 Installing theSoftware, and Updating the Firmware

To configure your Vector with the software, or to update the Vector firmware, you
will need to install our software on a compatible device.

Il AAEOGET T AT T Uh Ul 6 xEI1 1TAAA A OOAleAfAOA
these cables already, but if not, you can order one online from us, or elsewhere.
Our p/n is USBCABMINIB.

2.5.1Software Compatibility

The software is compatible withwWindows 10, Windows 8/8.1, Windows 7, Windows Vista, anw/indows XP.
Most Windows based PCs, laptops, notebooks, and tablgtsE T A1 OAET ¢ OE Are ®@pat@d iith A 0 O
the software.

A minimum screen resolution 0f1024x768 is required.

Y £ UT O EAOA A - AAAK Ul O dJdokdcetly offiguretl \Wittiows erE@terAichias AU OOE
6-7A0AAS8

2.5.2Downloading the Latest Software
The latest software for the Vector is available online at no
AAAEOET T AT AEAOCAh AU OAl AA
from the Support tab athttp://www.eaglet reesystems.com
and selecting the Vector software.

31

The software version you are presently running is shown in
the lower left hand corner of the software. If that version | = - sl s
is lower than the version presently on our website, e e P P |
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consider upgrading.

2.5.3Updating you Vector Firmware
%OAT EAE Ui O xEIil

=0eF USER GL

AA Ai 1 EECOOET C OEA 6 AR Oledorfin@éd C OF

updated, in case we add a feature or resolve an issue that is relevant to your airfran@ur latest software

always has thdatest Vector firmware included with it.

To check to see if you have the latest firmware, firstheck
what firmware version is installed on your Vector, which is
displayed at the bottom of the Vector bootup OSD screen.
Or,you cancheck the versionby using the firmware update
utility described below. Then, compareyour version
number with the latest Vector firmware version we have
released(listed on the software download page on our
website).

To update the Vector firmware, install the latest software

Firmware information for your connected devices is shown below, MNote that
only connected devices will be shown.

EXTREMELY IMPORTANT: Before updating your firmware, make sure the
device cannot become discconnected from USE during the update! If this
happens, the device may stop working!

Vector Firmware Version 1.20
Click Here to Update Vector to Firmware Version 1.20 ||

EagleEyes not connected. Latest Firmware Ver: 1.31

ATTTAAO OEA 6AAOI O O 53"h Al EAE OEA O&EOI xAOA 5DPAA
button in the software (in the bottom row of buttons), and |

follow the instructions. ! —l

o Make sure that yourGPS/Mags connected to your Vector before updating firmware. The firmware on

the GPS/Magwill also be updated automatically, if needed.

10T h 17T OA OEAO EZ£ UI O ETOOAIT 1TAx O #OxAOA AT A EO

automatically run the firmware update utility.

2.6 Getting Notified about ImportantVector Updates

Eade Tree updates the Vector firmware and softwar@eriodically to add new features or to address issues that
may arise and willissueimportant hardware information bulletins as needed There are two ways to get
notified about these

1) Subscribe to the Vetr update notification thread onRC@oups. Whenever we update the softwarer
release a hardware bulletin we will post a note to this thread, and subscribing to it should result in you
receiving an email. Note that this thread will normally be cbsed, so only we can post to it, reducing the
number of emails you will receive.

http://www.rcgroups.com/forums/showthread.php?t=2159747

2) Follow us orlike us on FacebooR. We will post anote on Facebook indiating that new software or
important hardware information has been postedand you should see that on your Facebook page.

http://www.facebook.com/eagletreesystems

11
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2.7 Glossary offerms used in the Manual
Here are definitions for some of the terms used throughout the manual.
FPVZ FPV stands for First Person View. If you are not familiar with FPV, there are many websites devoted to

it. Our FPV overview web page dittp://www.eagletreesystems.com/OSD has a brief tutorial on FPV, which is
a good place to start.

OSDz OSD stands for On Screen Display. The OSD shows flight information, overlaid on the video camera
image.

RTH z Return to Home. The Vector can optionally return your model to the home point if R/C link is lost.
Software z the term Goftwared E1 O Eréferd tddur@nbows PC software application

Firmware zthe firmware is the code that runs on the Vector itself The latest Vector firmware is included
with the software.

Flight Controller or Stabilizer zthe aspect of the Vector that stabilizegour model during flight

Pitch z Lift or descent of the nose and tail of the

model (front to back tilt on multirotor s). Normally Center of ,
controlled by the elevator, or movemat of elevons in \ Grawity ‘
same direction Pitch Axis \ —

Roll z Rocking movement of the wings, side to side
(side to side tilt on multirotors). Normally controlled
by ailerons, or movement oklevons in opposite
directions.

+ Pitch

Yaw z Turning of the airplane without banking
(rotation on multirotors) .  Naemally controlled by
the rudder.

Roll Axis

+ Roll
Axis z an imaginary line drawn horizontally through
Ui 60 TTAAIT 860 xETC j &£ O 0EOAEQh ET OEUT T OAlhth&dcedeE@®i O CE
your fuselage (for yaw).

Gain z a setting that controls how hard the stabilizer works to hold the orientation of the model around a
certain axis.

Oscillations z rapid swings of your model around one of its axes, due #gain settingbeingtoo high.

Mode 2 Radio: Transmitters with rudder and throttle on the left stick, and aileron and elevator on the right
stick.

Control Stick z The stick onMode 2 radiosthat controls elevator and aileron functions (pitch and roll).
Attitude z The orientation of the model with respect to the horizon.

2D Mode z A mode where the model is brought to a level attitude (level flight and level wings) by théector
when the control stick is centered.

3D Mode z A mode where theVector attempts to hold the mod I @e€entfttitude when the control gick is

AAT OAOAAhR AU 11 O0ET ¢ OEA I TAAIT 60 AT 10011 OOOEAAARAO AC
Gyro Mode 7z Amode where the stabilizer responds similarly to having gyros installed on the control surface
outputs.

Heading z The present direction d travel of the model with respect to North.

Control Surfaces 791 OO0 11T AAT 60 Al AOA §iapérondlaBdoA rGdddr (F equippéd). AT AOT T

12
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Mode Switch z A two or three position switch on your radio transmitter which you have configured to contl
OEA O-1T A0 ¥ert@d® FAANOERAO #1711 AAOETT (AOT AOOS
Toggle z Onefairly rapid movement the ModeSwitch between its extents. (UP/DOWN or DOWN/UP)

Configuration Gestures z A series of toggles of the Mode SwitchThe number of times you toggletie switch
determines which configuration step is performed.

PSU- Power Supply Unit. This refers to the 5V and 12V switching regulators built into the Vector current
sensor.

Toilet Bowl z When a multirotor is hovering, the condition of orbiting aroundthe desired hover point,
sometimes in an ever increasing diameter, due to compass error or other issues.

13



3 Connecting the Vector 8

4EEO OAAOEIT1T AAOAOEAAO C)EA‘G
connections, and how to connect the Vector to your \, ’
RC receiver, your servosioESCs, and your FPV video \ N
transmitter and camera \

3.1 Vector Controller Connections @

The figure below shows the function of each of the
6 AAOT O pabd ofhér GebLa information.

Vector Video Harness Idedl Placeniantof

\ Model’s CG
Vector Audio GPS/Mag or Airspeed

4 pin Harness 4 pin Harness
UART:

Q ONLY connect Audio S o
here!  ___ < ~
. Q 3 Future Expansion

"Mini” USB Cable
\ /

Q Rud/M1: To Rudder servo,
or Motor 1 ESC
0¥ Q A Ail/M2: To Aileron servo,
or Motor 2 ESC
Elv/M3: To Elevator servo,
X or Motor 3 ESC
Thr/M4: To Throttle servo/ESC,
RSSI Input from Rx > g Motor 4 ESC,
A 3.3V Max! 3 or Tricopter Yaw Servo

. Aux1/M5/RPM: To Aux1 servo,

4V to 6V Vector ~ Motor 5 ESC, or to
Backup Power optional RPM sensor
Aux2 /M6/Temp: To Aux2 servo,

6V Max!!
‘ Motor 6 ESC, or to
'Ground | optional Temp sensor
= Never connect ESCs or
ower to servos . S il th
. 5 Signal to Servos/ESCs A ervos until the
Note: these pins are & / airframe type has

internally connected to the | °F from Temp/RPM Sensors

red wire of the “Ail” Rx
harness lead. 16V max.

been selected!

3.1.1Backup Power

If you want the Vector to use a redundant power supply for saff, the middle pin of the RSSI/5V Backup
connectioncan be used to supply backupower to the Vector. Normally the Vector is powered by 5V from the
Current Sensor/PSU, but the Vector will take power fronthe backup connectionwhenever the voltage at this

pin is approximately 0.5Vhigher than the voltage coming from the Current Sensor/PSU.
14
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For example, if the backup power is connected to the BEC of your E8i@ your receiver), and that is supplying
5.0V, the Vector will use the PSU power unless the P&altage drops below 4.5V. Likewise, if your BEE
providing 6.0V to the backup power port the backup powerport will always be powering the Vector unless the
BEC output fails.

oy Note that the backup power input will NOT power your camera or video trasmitter. Only the Vector

AT A AKRAAOOI OEAG Ai 11 AKOAA OI OEA 0" 006 bi OO xEIl AA
3.2 VectorGPS/MagCurrent Sensor/PSland Accessorfonnections

Connections to the Current Sensor/PSWDgansv version shown), the GPS/Mag and the optional Pitot Airspeed
sensor, Alerter buzzer/LED*, and InfdPanel telemetry/status/menu display are shown in the figure below

% 4EA O" 006 Al iIGPEMaghddther hctessOrigske internally connected together Wiring
order, or which of the two connectors on each sensads used, does not matter. In other words, you can plug

ET O AEOEAO O" 006 ATAIEIAKA &I GFE AA T ACORMNERAS il uniBdivitie aibed
head of the chain.
& 4EA )T A 0AT Al AAT AA OET 06 DI é@edorandl kither izfo® brOC C A
AEOAO £l UET ChperfanéntlyAriodntditOn ysut dddd. @ you plan ondoingthis, the InfoPanel
should beconnectedat the end of the chain.
* The high power LEDs and buzzers in the Alerter Buzzer/LCD imposestrictions on the 5V PSU. Do not
m exceed 500mA current draw on the 5V PSU taghen using the Alerter, and see section 3.5.2.1 before
using the GoPro AV Harness!

Never connect theGPS/Magor other accessoriedT OEA 6 AAOTI 08 O ! 5 $ Will deskdyithe AAOE
sensor!

1| To ESC(s)

V '
EAQLE TREE 7))
SYSTEMS W

White: 5V
OoSsD

To Main/Motor Pack : 4
Vector V
A 65 (25V) Max! . Ideq
arness

I_Optional Alerter
| Buzzer/LED |

— — — — —

Optional I

\ |_Airsp;eediensi|

\ To “Bus” on
b ' I\ Vector
Optional InfoPanel |
I Display
R s - o i s

o s 15
Note: “BUS” accessories can be connected in any order
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3.3 Vector Current Sensor/PSU Power Output
4EA 6AAOI 060 EECE ALEZEAEAT AU AT A 11 x TTEOA 035 AAAA
to 12V output at 1A max per channél It's perfect for powering most FPV geagnd can also power your

receiver on multirotors (when NO servos are being powered by the RX!), eliminating the need for an external
BEC.

Never use the PSU to power any servos on your model! The PSU can shut off due to excessive power
draw, causing a crah! Servos MUST be powered by a stand alone BEC, a BEC built into your ESC, or a
separate radio flight pack!
* When the Alerter Buzzer/LCD is used, 5V PSU output draw must be limited to 500mA.

Note that the 12V regulatordoes NOT boost the voltagdike a SEPIGHdowever, the Vector's 12V PSU has a
unique Low Voltage LossEAAOOOA OEAO AOI PO OEA OACOI AOT 080 1 O60ODC
pack operating below 12.5VFor example, if your 3S pack is at 11.5V, the regulator outputs about 11®ther
non-boost switching regulators typically drop the output voltage by 1.3V or more.

SEPIC and other voltage boost regulators are generally much lefficient and generate much more UHF band
TTEOAR AT A ET 1 AT U AvbOnk@mded dde ifAduf paal is BsodaBovd, dndhigrown

cameras and many transmitters will operate well across the 3fackvoltage range. Typically, 1.3GHz

transmitters may provide reduced power output with less than 12V voltage, and 5.8GHz transmitters wofine

atless than 12V.BesuretbAEAAE Ui OO OOAT Oi EOOAO 1 AT OAT 860 OPAAO O
need a boost when operating at the lower end of 3S, a JST equipped boost regulator can easily be connected

into the Vector's video harne® | AAOxAAT AT T1TAAQGETT O O0!'6 AT A O%woe EI

3.4 Current SensoMaximum ContinuousCurrent, and Load Testing

TheAOOOAT O cobthilodsicudrénGeapability dependson the type of connectors/wires you are using, and
other factors.

If your model draws a large amount of current (greater tharmpproximately 60 amps continuous) nake sure
you verify that your power system, including the current sensorcan handle your worst case continuous
current load.

In high current applications it is recommended(if you can do so safely) thayou run your model in an extended
OOAOET T AOU OAAT AE6 OAOOh OEI EI AO ET AOOAOGEIT AT A DI
are no problems with any connectionsx EOET C AT A Oles. ODONDD ORERATE ¥OUA MODEL IF

YOU HAVE PROBLEMS DURING THIS EXTENDED STATIONARY TEST!

It is also recommended that the current sensor be mounted so that airflow is directed through one of the
openings of the sensor.

current sensor! If the current sensoror wiring becomes too hot during flight due to too much current,
the connectors can fail, or the PSU can shut off, causing a crash!

Make surethat the connector contacts on your current sensor and mating connectors are not damaged or
weakened. A damaged or weakened contact can potentially fold over and short when connected, or cause
intermittent in -flight failures!

16



3.5 VectorWiring

The Vecto6 O xEOA EAOT AOOAO AOA
a set of replacement wire harnesses is availab{@/n VEGC
CABSET) Having additional sets make it easier to move
your Vector from model to model.

Video Harness z routes video signals, and provides
power from the Current Sensor/PSU to the Vector, and
optionally to your video transmitter, camera, and
microphone.

Audio Harness z this cable connects to your microphone,
and also to the audidnput of your video transmitter.

Receiver Connection Harness z this cable connects
between the Vector andyour RC receiver/LRS.

=0eF USER GL

M\

OFT x1  AAIT x8 .\W\OEAO

GPS Harness

s ———
—
— \

S N

Video Harness

? %\Andlo Harness
°

@ﬂfg

Receiver

Connection \B

Harness

GPS Harnesg this cable connects between the Vector and thHePS/Mag

3.5.1Vector Video Harness Connecting your Video Camera and Transmitter

The Vector's innovativevideo harness makes it easy to connegtour 5V or 12V cameras and transmitters
without keeping an electrician on standby The figure below shows a typical hookup, with a2V camera, 12V

transmitter , and a microphone.

i ©

Current Sensor @
12V + 5V PSU

17
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The first step to wiring your camera and transmitter is to install grvo connectors on the wire harnesses that
came with these components fithe wire harnessesA 1 1 6 O EAOA O Alal). Sdnio cdnnkdiotsiatO

crimpers are available online or at your local hobby store % E OEAO & OOAAAA T O Awok. OOUI

Also note that FPV shops like S % ’Audio -
http://www.readymaderc.com .

also supply Vector compatible Transmitter Audio (optional)
servo adapter cables for most

cameras and video transmitters.

. . Video

Refer to the figureat right. s 5 | Video In
+ [BE |Power

Consult the m_anualsfor your . Z 158 J¢round
camera and video transmitter,
. . . S =@ | Signal
identify th_e signal, power and 5 [BE |Beas
ground wires, and nstall the servo  Cgmera — |5 |Ground

connectors onthese wires.

MakeOOOA OEA DPI 1 AOEOU 1T £ OEA OAOOI zohihsifithd dofnector EO Al
A align correctly tE A O 3 Ropifis ofitHe ating femaleconnector on the video harness!
=% If you are using a camera with auilt-in battery, suchasa G Ol Ah OEA bPiI xAO OAOOI
to be connected.

Referring to the video harness diagranbelow, connectthe Al AOA8 O OAOOT Ai 11T AAOIT O O
AT A OEA OEAAT OOAT Oi EOOAOGEO OAOOT AT T1AAOGT O OI OO0OAT
a" )TpEAA\QEAAGAN::Oﬁ OEA OAA xEOA 1T £ OEA AAI AOA BI
wireoftheAAT AOA AT 11 AAOI O 0&6h AT A OEA OAA xEOA 1 & O0O0AI
o]} OEA OAA XEOA I £/ OOAT 61 EOOAO AT 11T AAOI O O#068 P
Vector.
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