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1 Safety

The MicroVector is intended to be used exclusively for recreational purposes in modaircraft. Using the
MicroVector for other purposes is not supported. Further, using thélicroVector in situations where its use or
failure could result in loss of life, bodily injry 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 théMicroVector. Failure to correctly configure or operate
the MicroVector could cause damag 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.

If, after you read the manual, you &ve further questions or problems, see thé.4 - '"How to Get Helpand
Reguest New FeatureSsection below.

u% Reading this manual is probably more enjoyable, and will probably take less time, than rebuilding your
model!

All technical information in this manual is subject to change without notice All non Eagle Tree brand and
product names referenced in this manual are trademarks of their respective holders.

1.2 SpecialSymbols used in the Manual

(and/or red text) Warning that could affect safety or result ininjury, a crash property damage or
MicroVector hardware damageif not heeded

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

T Information applicable only for fixed wing models

@a_e
T

o Information applicable only for multirotor models
p o Information applicableonly O1T OEA MniEQQded OIA@IME O 01 O AEOAOAIT A OC

oy Helpful Note or Tip

1.3 General Safety Precautions

In addition to other warnings and other precautions in this manual, the following should always be
observed:

1 TheMicroVectoris intended for recreational use only, in model aircraft. Any other use is not
supported.
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Never connect ESCs or servos to tidicroVector until you have verified the airframe type is correctly
selected! Doing so can cause multirotor propedrs to spin at high speed, or can destroy fixed wing
Servos.

Always remove propeller(s) or otherwise disable motor(s) when configuring theMicroVector!

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

Always wear eye protection when operating models with propellers!
RC models and accessories are not toys! TlkcroVector should not be used bychildren.

You should alwaysuse 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 relatedcode athttp://www.modelaircraft.org/files/550.pdf

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

If you have rever set p 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, which cdre more challenging.

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!

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

Thank you for your purchase! Based on Eagle Tree's proven inertial stabilizatiand videotechnology, the
MicroVector Flight Controller + OSthasA OAOUOEET ¢ x A8 OA AOAAIT AA LAdsytdBa EI
product:

Flight Contrdler

@ {AYLXS &SidzlJ FyR O2yFAIdNI GA2Y dza Ay 8 Y S
LCD &x RS
w tNBOAAaASTI t2¢ fIGSyOe 5a! SyKIFIyOSR Ok N
ahy &20ER & a dESE prptécaldi & heo L VTx Sigsal
~ ~ s e M

wConfigure and update most BLHEIO  a SR 9{/ & UKNRdzZaK UK E‘r Cams Paf S0 NI

~ L o o~ ~ o , ! Cam Signa
w tNEINIYYIOofS OARS2 LIR26SNI O2y uNREfY ¢ 2d

transmitter using a radio switch, on arm/disarm, etc.
w {GFYRINR on®dpYY Y2dzyiAy3ad K2fS OSyidSNE
w adz A NP GhighNpetfoAmiddedlini Q&agd guad, Tricopter, Y6, hex

w CAESR 6Ay3I FANFNHarSayY (GNIRAGAZ2YIES StSg2ysr O

w 2A0K Dt{ Y2RdzZ Sz adzZllR2NIlia I RAIyOSR Dt{ FftA3IKI Y2R
w t2ax {tt dSatdllitaland.BLUEReceivers supported, withtypes of RSSI

wOnboard altimeter for altitude hold flight modes

w Cdztf RFEGFE f233Ay3 FyR 3INILKAY3

w lwe F2NIGSESYSGNRZI AyOfazRAY3I 9¢ hLISy ¢St SYSINE |

OSD FAAR0 & a0 @ G080
@ DNI LKAOFE h{5 6AGK /h[hw Dw!t | L EEcley R
it look as simple or robusts you like!) S
w .dAfd Ay h{5 YSydza lff2¢ FdAf O2H
computer

w { dzLIAKFNEs &irtual racir@xperimental Augmented Reality, optional
GPS required)

2.2 Packing List

Your package should include the following:

RO

1 Vector Controller with Plastic Case (4 phillips screws)
T 41 0A1 T£ v O0ECOAEI 6 EAOT AOGOAO A& O %3stoldedd@t® OOh
ESCs, etc.)

NS

10
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2.3 Specifications

1 Supported Airframes:
o High PerfMini Quad Quadcopter, Tricopter, and Hexacopter multirotors
o Traditional fixed wing, Hevon, and V-tail planes
1 Recommended AirframesThe MicroVector is recommended for small/light airframesonly:
o 300mi jpcoq T O OiAlT1TAO | OI 6EOI O1 00
o ymmii jocoq TO Oi A1 A0 xET COPAT bl Al AOS8
Consider using the Vector for larger models.

The MicroVector is not recommended for largeor heavyairframes, due b no or limited testing on these
types of modelsat this time.

Video formats:composite NTSCand PAL (autodetect)

Servo/ESC Output framerate:

0 Multirotor: up to 8KHz with MultiShotcapable ESCs
o Fixed wing: adjustable up to 400Hz

1 Controller Dimensions L x W x Happroximate):
0 38 X 38 X 10 mm with case
0 36 x 36 x 7 mm without case

1 Controller Mass(approximate):
0 13 grams with case
0 7 grams without case

2.4 How to Get Helpand Request New Features

Eagle Tree is committed to providing great customer servicd. T AA  UT 086 OA O Asdndethifgsioti AT ¢
Al AAOh EOOO AOES 7A8A | OAE POAEAO O OAEA OEA OEI A
valuable time struggling with an issue.

To get help24/7 , visit the Eagle TreeMicroVector support thread on RCGroups:

http://www.rcgroups.com/forums/showthread.php?t=2668425
Or, visit the thread on FPVLab:

http://fpvlab.com/forums/showthread.php 747856

Chances are someone has posted a solution to your problem already. If not, posting your probtemthe 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 Tre.

Also, Eagle Tree greatly values your feedback on how we can improve our products. To leave us feedback for 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

11
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you will need to install our software on a compatible device.

I AREOET T AT 1 Uh UT Omicrddl 15 3T A AA AA

cables already, but if not, you can order one online from us, or elsewhere. Our p/iJSB

CABMICRO

2.5.1Software Conpatibility
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2.5 Installing the Software, and Updating the Firmware

To configure yourMicroVector with the software, or to update theMicroVector firmware,

ABOATQA DO K OO

The software is compatible withWindowsA 10, WindowsA 8/8.1, WindowsA 7, WindowsA VistaA, and
WindowsA XPA. Most Windows based PCs, laptops, notebooks, and tablptE T A1 OAET ¢ OEAe 300

compatible with the software.

A minimum screen resolution 0fl024x768 is required.
) £ UT O EAOGA A - AAAh UT O AAI
correctly configured7 ET AT x O Al O1 AOT O O

2.5.2Downloading the Latest Software
The latest software for theMicroVector is available online at

|0 C

11 AAAEOEI 1Al AEAOGAR AU OAll AAGET ¢ O8I x1F:

31 £OxAOAG AOI I OEA 30DDi 00 [GAA _AO o
http://www.eagletreesystems.com and selecting the

MicroVector software.

The software version you ae presently running is shown in the lower left hand corner of the software. If that
version is lower than the version presently on our website, consider upgrading.

2.5.2.1 Updating yourMicroVectorFirmware

Even if you will be configuring theMicroVector using the stick =)

i AT 06bh EOB80O A CliMickVeEdknwa®i E A
updated, in case we add a feature or resolve an issue that is
relevant to your airframe. Our latest software always has the

latest MicroVector firmware included with it.

To check to seéf you have the latest firmware, firstcheck what
firmware version is installed on yourMicroVector, which is
displayed at the bottom of the MicroVector boot-up OSD screen.
Or,you cancheck the versionby using the firmware update
utility described below. Then, compareyour version number
with the latestMicroVector firmware version we have released
(listed on the software download pageon our website).

To update theMicroVector firmware, install the latest software,

FiR'nware Contral .~ .

i mY Ll OO0

Y ~4 A | A A~ 4
Firmware information for your connected devices is shown below. Mate that
only connected devices will be shown.

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

MicroVector Firmware Version 2,42
Click Here to Update MicroVector to Firmware Version 2,45 ||

EagleEyes not connected. Latest Firmware Ver: 1,31

Done

connect theMicroVectorOT 53" h
buttons), and follow the instructions.

&g

Al EAE OEA O&EOI xAOA 5PAAOAG

A

If used, make sure that yourGPS/Mags connected to yourMicroVector before updating firmware. The

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

12
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Also, note that if you install new software and it detects that thticrovVectord O Z£E OI x AOA 1T AAAO
will automatically run the firmware update utility.

2.6 Getting Notified about ImportantMicroVectorUpdates

Eagle Tree updates thdlicroVector firmware and software periodically to add new features or to address
issues that may arise and will issueimportant hardware information bulletins as needed There are two ways
to getnotified about these

1) Subscribe to theVector/ MicroVector update notification thread onRCG@oupsA. Whenever we update the
software or 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 Facebook. We will post a note on Facebo@kindicating that new software or
important hardware informat ion has been postedand you should see that on your Facebook page.

http://www.facebook.com/eagletreesystems

13
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2.7 Glossary offerms used in the Manual
Here are definitions for some of the terms used tloughout 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 diitp://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. ThélicroVector 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 Zzthe firmware is the code that runs on théMicroVectoritself. The latestMicroVector firmware is
included with the software.

Flight Controller or Stabilizer zthe aspect of theMicroVector that stabilizesyour 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
Uur 6o iTAAT 80 xETC j £ O 0EOAEQh ET OEUTTOAIT U OEOI OCE
your fuselage (for yaw).

Gain z a setting that controls how hard the stabilizer works to holdhe orientation of the model around a

certain axis.

PIDz3 OAT AO £ O 001 T OOETT AT h )T OACOAI h $AOEOAOEOAS
model.

Oscillations z rapid swings of your model around one of its axes, due #gain seting being too 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 the
MicroVector when the control stick is centered.

3D Mode z A mode where theMicroVector attempts to hold the modd 1 6 O D OAOAT &6 AOOEOOAA
sOEAE EO AAT OAOAAh AU i1 OET ¢ OEA I TAAIT 8O Ai1T00IT OO«
Gyro Mode 7z Amode where the stabilizer responds similarly to having gyros installed on the control surface
outputs.

Heading z The present direction of travel of the model with respect to North.
14
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Control Surfaces z9 1T OO0 11T AAT 60 Al A OA §lapérondlaBdoA rGdddr (@ equippéd). AT AOT T
Mode Switch z A two or three position switch on your radio transmitter which you have configured to control
OEA O-1 A6 Hitrav&®6i0l 2BBAEOAO #1171 AAOGEIT (AOI 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 toggle the switch
determines which configuration step is performed.

PDB - Power Distribution Board. This refersthe commonly available (typically 35mm x 35mm)power
supply/current sensing boards for small quadcopters

PSUz Power Supply Unit. This refers to the Eagle Tree Current Sensor/PSU.

BECz Battery Eliminator Circuit. This refers to a 56V output regulator that is either integrated into your ESC,
or is a separate module.

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

Expozj OET OO0 &I O OA@bi 1 Al OE Aihctespe iA stich Beddivifylagthe@ieldiKmoed 1 OE A /
from the center position.

15
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3 Hooking Upthe MicroVector

This section describes theMicroVectord O AAAT ET ¢ AT A AT 1 1 A A OVidrovedtortoAduA E |
RC receiver, your servos or ESCs, and your FPV vitlemsmitter
and camera \
To Optional
. . Gpsoans :t’::r ] Micro USB Cable
3.1 MicroVectorController Connections oo i IR (ot included)
- - [ M ux2 '.d
3.1.1Connection Overview ol e

To PSU/PDB

The figure at right shows all the possible connections to the
MicroVector.

VTx Signal
VTx Pwr Out
Ground

= Ground

There are 3 types of connectors used on the MicroVector: : \Ewr . cam S To Video Cam
g EHEE N < \/ideo Tx

* 34 GTESCI/STENLO, Rx In, UART, Video, aRdwer connectors.
* 34 ®us(adddgatonnectors

Micro USB: USB connector

3.1.2Plugging in the Connectors Properly

Make sure that the cable plugs are fully and tightly inserted into
the MicroVector connectors.When the case is installed, the plugs
should bealmost flush with the sides of the case, as shown in the
figure at right.

Although all the connections on the MicroVector are different sizes, it is possible to insert a plug that has fewer
pins into a connector that has more pins.

Q MAKE SURE that youre plugging the correct wire harnesses into the connectors.  The MicroVector or
other equipment could be destroyed when power is applied if you misplug the connectors! AOA O OET
Pl 6Cco6 Al AwalsAli€cordedtpower from your model before adjushg any wiring!

16
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4 MicroVectorWiring Harnesses
TheMicroVectord O x EOA EAOT AOOAO AOA OET x1 AAI T x8 .1 OA OE
(p/n VEGCABSET) Having additional sets make it easier to move youvlicroVector from model to model.

4.1 Included Wire Harnesses

4.1.1Wire Harness Overview , gl
&EOA OPECOAEI 6 EAOT AOOAO AOA ET Al OAARAA xEO Video
the MicroVector, as shown at the right. :

You will need to solder each used wire to
the appropriate comection on your other
equipment, aftercutting all leads to the
correct lengths for your model.

Make sure you use heatshrink or electrical tape to fully insulate the solder points!

Make sure to cap off or remove unused wires from the harnesses!

Note: If 3rd party wire harnesses are useck EOE OEA - EAOI 6 AAOT Oh OEA ODPOI EARZ
trimmed off the connectors, if the MicroVector case is installedThe projectionscancause the plugs to not
fully insert when the case is used

4.1.2Harness Color Coding

The included harness wvires are color coded as follows:

Yellow: Asignal INPUT TO the MicroVector (eg., a receiver channel input)

White: Asignal OUTPUT FROM theibtoVector (eg., an ESC output)

Orange: Low voltage (typically 5V, from your PDB or PSU)

Red: Potentially high voltage power into or out of the MicroVector (eg., 12V for your video transmitter)
Black: Ground

17
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4.2 The Power Connector

4.2.1Purpose of Power Connector

For both fixed wing and multirotor types, thePower connector lets you provide power to youvideo
equipment, and additionally lets you monitor your flight battery, and provide 5V power to the MicroVector.

The Power connector tygcally connects to a PDByr the Eagle Tree PSU

4.2.2Power Connector Pinout

The power connections are described belownte
voltage limits in red):

Volt Mon

Volt Mon: For connection to your flight pack, if you current

want to monitor its voltage. 6s/26V max! G rou nd _

Current: For connection to an analog current sensor. Ground  — '331}%‘3“
The system is precalibrated for the Eagle Tree PSU, Cam Pwr In ' Ground

but can be recalibrated via the software for most VTx Pwr In i EQ%«."B% In
other sensors. Seeection8.5.1 - Glectrical 5V Pwr | VIxPwrin

Calibrationclater in the manual. 3.3V max
Ground (2x): These connect to the ground of your PDB, BES,negative battery lead. Connect both wires to
the same location.

Cam Pwr In: This connects to the correct voltage for your video camera (typically 5V or 12\26V, 1Amax!

VTx Pwr In: This connects to the correct voltage for your video transmitteftypically 5V or 12V) 26V, 1Amax!

5V Power: Typically this is connected to a 4.2V to 6V power souraghen used with multirotors, to power the
MicroVector8 .1 OA OEAO Ail OEA Ou6e 01 xAdo AT 11 AADEN I O
connect a power source to more than one of these connectiongl.2VMin, 6V Max!

4.2.3Providing power to your Video Transmitter and Camera
Powering your video equipment is typically very easy with the MicroVector.

Here are typical wiring strategies, depending otthe number of batteries desired, transmitter and camera
voltages, etc.

Video Setup Wiring Method

12V Camera Connect theCam Pwr In wire to a 12V source

5V Camera Connect theCam Pwr In wire to a 5V source

12V Video Transmitter Connect theVTx Pwr In wire to a 12V source

5V Video Transmitter Connect theVTx Pwr In wire to a 5V source

High Voltage Video Some transmitters contain builtin regulators, and can handle greater than 12V.

Transmitter In this case, if recommended by the transmitter manufaater, you can connect
the VTx Pwr In wire directly to your pack, assuming your pack voltage is
supported by your transmitter.

Make sure that you do not make a mistake in the wiring that causéso high voltageto be used witha
A lower voltage camera or ransmitter! This will likely destroy the camera or transmitter.

18
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4.3 Using theOptional Eagle Tree Current Sensor/PEEI PSU)

(skip this section if you are not going to use the ET PSU)

%A CI A higroeKidieda® and low noise PSU accepts up to 6S voltage input, and provides
filtered 5V and up to 12V output at 1A max per channtlIt's perfect for powering most FPV
gear, and can also power your receiver on multirotors (when NO servos are being pawd

by the RX!), eliminating the need for an external BECThe PSU is available with XT60 or
Deans connectors, or with wire leads.

4.3.1ETS PSU to MicroVector Cable

An optional cable is available (p/n MWEGPSU)which makes connecting the®SUto the
MicroVector very easy. The wiring diagram of this cable is shown below:

To use this cable, simply solder the Video Tx and Camera power leads to the correct voltage(s) for your video
equipment. If you need to supply power to your transmitter diA A O1 U A£O0T 1 UT OO0 &I ECEO ¢
i OAbQq ET 01 OEA xEOA 1 AAAT AA OGOAAE 611 OACAS8O

Make sure that you do not make a mistake in the wiring that causé&so high voltageto go to a lower
voltage camera or transmitter! This will likely destroy the camera or transmitter.

4.3.2ET PSU Outputs

Never use the PSU to power any servos on your model! The PSU can shut off due to excessive power
draw, causing a crash! Servos MUST be powered by a standalone BEC, a BEC built into your ESC, or a
separate radio fight pack!

Never exceed the 1 amp current limit for éher the 5V tap or the 12V taps. *Do not exceed 500mA

draw on the 5V tap if the the Alerter Buzzer/LCD is usedThe affectedvoltage regulator may shut off if
this is exceeded, which can cause thiMicroVector to turn off during flight if the 5V regulator is affected, as well
as shutting off the affected video equipment!

Note that the 12V regulatordoes NOT boost the voltagdike a SPIC.However, theMicroVector's 12V PSU has

a uniqueLow Voltage LossEAAOOOA OEAO AOI PO OEA OACOI AGTI 080 1 060D
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 less efficiantl generate much more UHF band
TTEOGAR AT A ET 1 AT U Avo®Onk@rmed dde itddut paaR is BshoaBovd, dndhirown

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 worké

at less than 12V.BesuretbAEAAE Ul OO OOAT Oi EOOAO 1 AT OAT 80 OPAAO O
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