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INTRODUCTION

Synerduino Ardu 2560 brings back
the classicfeel of Arduino, reminiscent
of the 20122014 era With its
compatibility with the iconic 2560
board andthe Arduino IDE,configuring
your projects through Sketch.ino files
has never been more straightforward
Built on top of the widely usedArduino
boards, Synerduino Ardu 2560 is
designed  with the academic
environment in mind, making it a
perfect choice for educational and
hobbyistprojectsalike.




SYNERDUINO ARDU 2560

ABOUT THE BOARD
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Power Properties Sensors
Alnput Voltagefrom ArduinoBoard 3.3-5V ADimensions 128 x 62 x 28 mm LWH / A Gyroscopet Accelerometer MPU5050
APWMPowerRailRegulatedc 5V at 1.5A (V1.1)135mm x 62mm x 28mm AMagnetometer QM883/ HM883
A Drone Power Input Voltage¢ 12.6V (3S)or 25.2V Aweight 46.1g A Barometer BMF280
(6S) A 4 SolderPadsfor 4 ESCsind Motors
A PowerDistribution Linesg 80A A 15 3-PinDigital Headers

A8 3-PinAnalogHeaders
A5 4-PinSerialHeaders




BOARD VERSIONS

SynerduinoArduino Shield V22024
A MPU9250
A QMC5883
A BMP 280

SynerduinoKwad Shield V1-2021
A MPU9250

A MAG 9250

A BMP 180

SynerduinoKwad Shield Beta-2020
A L3G4200D

A ADXL345

A BMP 180

A MMC5883

DO O
WWu-.Synerflight.com



PIN LAYOUT

Serial Pins

ESC / Servo PWM Out

Description Theseare 36 PWM (Pulse Width
Modulation) output pins used to control the
motors through ESCs (Electronic Speed
Controllers)or servos

Aux ADC in

Descriptiont Auxiliary input for connectingadditional
sensorsor components that output analog signals,
allowing the board to read and process external
analogdata.

Description These are 12 serial pins for
communicationwith external devicesor modules
like GPS or telemetry systems using a UART
interface

GPS Serial Pins
Note: Input Voltage 3.3-5V
Synerduino Arduino Bhield V2 Description These are 6 dedicated pins for
connectinga GPSY 2 R dzfMN&adRX(Transmitand
Receive)inesfor serialcommunication

Power InpUt NS L
- L . . : : : LI I I IIII R
Description This is the main power input for the - ! Peesssenae :j 5 = @l @l GPS LED
board, designedfor a 3-cell (3S) - 4-cell (4S) LiPo R vd @] @] ¢ .‘ )

battery - 11.1V and 14.8V respectively It powers the

Description This LEDblinks or stayslit depending
ESCsservos,and other componentson the board.

on whether the GPSis locked (hasfound satellites)

. or is searchingor asignal
SolderingNote: ESCshould only be solderedon the

top side of the board, ensuringthe solderjoints do not
penetratethroughto the bottom.

AXXXIXX.

et Status LED
SELEC 'l'OR‘.\‘l

llleELﬁLT-ll o s - ot Description A generatpurposestatusindicator for
= [ the board. It could be used to indicate power,
L initialization, or operationalstatus

www.synerflight comll/ www-.syneroboticsgkcom

q RC PWM In

Description Theseare 24 pins which accept

Jumper Pads
Selector Zone ‘

Descripti.on Theseare PWM (PulseWidth Modulation) BM P18(I85 Baro IMU MPU9250 PWM signals from an RC (radio control)
output pins used to control the motors through ESCs ) ) ) receiver, allowing manual control via an RC
(ElectronicSpeedControllers)or servos Note: Thesemodulesmay vary dependingon the manufactureror version Someversions transmitter

might use different sensorcombinationsthat could excludecertain components like the
magnetometer




KEY FEATURES OF THE BOARD

GPIOand I/O Headers

i Synerdu
PR [N ‘ = TTT=.
\ ‘ . Eachpin correspondsto a specific function, such as

Power Terminals(+and -)

Theseterminals supply the voltage needed for the
entire drone system, ensuringthat the right amount
of power is distributed across the board and
connectedcomponents

Capacitor /

Ensures that power distributed to pins and
components remains stable, reducing the risk of
erratic behavior during flight due to power
fluctuations

readingthrottle, aileron, elevator, and rudder signals
from the receiver, processing sensor data, or
controlling motors, making them critical for the
R N2 yofefaton

o= LEDIndicator

Providesa quick visual confirmation that the board
and connectedpins are functioning correctly,whichis
particularlyusefulduring pre-flight checks

INYOD)

SELECTORS

S REG 1f BEC

¥ vl ey B SelectorPins

e P3 PY PS P [ 1 ’ A

Selector pins customize the 6 2 I NFpower
management, allowing you to configure ESCs,GPS
modules,and sensorsaccordingto flight needs

- www.synerfli



SYNERDUINO KIT COMPONENTS
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HIGH POWER HARDWAFH ECTION

For those running additional sensors, For ESCs that havg/z 8VBEC , to High power servos that requiregiv-

servos and othet\/or 6Vcomponents  prevent damage t&ynerduinoPWM 12V

Please use an standalone BEC to powerPower Rail its recommended that the

extra hardware PWM Power wire is disconnected Its required you use an External BE(
‘ i\ or Power supply to power Large

Servos

a)

Rectifiers are useful as reverse polarity
protection at source. Can be place before the
ESC,Servo,Synerduirtmard rating must be &
higher than the combine current off all the
electronics and motor current draw

Disconnect théredPWM servo wire to this can be

Gn Gnd redirected to the
oV —l power input rail or
Sig Sig I high power servo

input
6V-8V BEC




SYNERDUINO KIT COMPONENTS

1 Synerduinoshield
1 Arduino2560 MEGA / Uno 328
1 Fixwing(Airplane)SynerduinoPlane Airframe

1 @X'Legacy) GXISPEEH Brushless Motor 1500k2300kv
1 @xLegacy @ISR ESCs 30A 2%s

Hardware 1 (X' Eegacy @XMSPEEE Props 5045 or 8045 depending on setup
1 (- -I 9g Micro Servos and control Rod & horn
set

1 GPS
1 Bluetooth



SYNERDUINO KIT COMPONENTS

Features:

A Compatible with MultiWii (open source RC multi rotor flying platform)
A Compatible with Arduino Mega 2560 and Uno

A Ground Station with Flywii GUI or Synerflight App

A IMU 10DOF

A Supports 3S/4S Batteries

A 4 Output ESC Pads

A Mode Selection Pads (V1.1)

A ADC sensor input (V1.1)

A Highly customizable

Technical Specifications:

A Physical Dimensions: 128 x 62 x 28 mm LWH
A Weight: 46.1g

A 4 Solder Pads for 4 ESCs and Motors

A 15 3Pin Digital Headers

A 8 3Pin Analog Headers

A 5 4Pin Serial Headers







PLIERS

Usedfor gripping,bending,and cutting wires or
componentsduring the assemblyprocess

HEX DRIVER SET

Utilized for tightening or looseninghex screws
commonly found in drone frames and
components

TOOLS AND MATERIALS

TAPES

Electrical and double-sided tapes used for
securing wires and insulating electrical
connections

CUTTER

Handy for cutting zip ties, wires, or other
materials to the desired length during
assembly

SOLDERING SET

Essentiafor solderingcomponentsand making
secure connectionsbetween wires and circuit
boards

ZIP TIES

Usedfor bundlingand securingwires, ensuring
neatand organizedcablinginsidethe drone.




TOOLS AND MATERIALS

BATTERY ALARM CHECKER

Monitors battery voltage, providing warnings
when the battery is low to prevent damageor
crashes

ELMER'S)

PVC GLUE

Used for assembling or reinforcing non-
electrical parts of the drone frame and
components

LFPO BATTERY CHARGER

Safely recharges LiPo batteries, ensuring
optimal battery health andlongevity.

. 0 am P
227

Threadlocker Purple
Fijador de Roscas Morado

E.

“ LOCTIT.

THREAD LOCKER PURPLE

Secures screws and fasteners in place,
preventing them from loosening due to
vibration duringflight.




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Begin by gathering the necessalyriatelsads, then prepare the Synerduino
shield and the Arduino board. Finally, install the motor, Electronic Speed Controller (ESC), and propeller. Follow thesefsilgpto ensure a successful assembly

and get your drone ready for flight!

o0

Battery, Motor, ESC
and Propeller
Installation

Arduino Board Pad Connections

Preparation

Synerduino Shield
Preparation

Configuration




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully tceasssd assembly and get your drone ready
for flight!

Synerduino Shield
Preparation



SYNERDUINO BOARD PREPARATION

Serial Pins

ESC / Servo PWM Out

Aux ADC in
Usage ESCshould be connectedto these pins
Usage Thesepins are usedto connectexternal sensors for motor controlin a drone or robot.

or devices that output analog signals, such as
temperature,pressureor current Sensors

Usage Youcanusethesefor connectingdevicesthat
needto send/receiveserialdata.

GPS Serial Pins

Usage You will connectthe GPSY 2 R dzfT)$t€) the
RX pin on the board and vice versa, ensuring the
correct serial data exchangebetween the GPSand
the microcontroller.

Synerduinocsfeduino $hield Ve

Power Input

BITRERES
RXG-+-0-{~

GPS LED

Usage Whenthe GPSmoduleis properly connected,
this LEDwill inform you of its status A blinking or
steadylight usuallyindicatesgood GPSeception

Usage Connecta 3SLiPobattery to this input. Make
sure to match the polarity of the battery with the
input terminalsto avoiddamagingthe board.

0+ - Rx Tx

SolderingNote: ESCshouldonly be solderedon the
top side of the board, ensuringthe solder joints do
not penetratethroughto the bottom.

Status LED

Usage Themicrocontrolleron the board controlsthis
LED,which will light up to signalthat the board is

www-synerflight fom www.synerobotics fcom functioningcorrectly.

RC PWM In

Usage Connectthe output pins from your RCreceiverto
Usage By solderingthe appropriate jumper pads, you . these PWMinput pins. Thesignalswill then be processedy
can selectbetween different power sourcesor set the BMP18OC 85 Baro IMU - MPU9250 the microcontroller, which can send commandsto the
boardfor the correctnumber of battery cells motors throughthe ESC

Jumper Pads
Selector Zone




ESC is
Solder on
Top side
only

Set jumper to the
Battery Cell
count Solded 3s

24s

Power
input

3s 11.1V
4s 14.8V

ESC is
Solder on
Top side
only

SynerduinoKwadShieldBETA GY801

Note : surface mount your solder ESC wire make sure it doesn't penetrate to the bottom of the board

ESC / Servo PWM Out

~ Synerduino KWAD Shield
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GPS Voltage Jumper

RC PWM in

For improve performance IMU must be protected from the Environment
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ESC is
Solder on
Top side
only

GPS LED

GPS Serial Pins

Status LED

ESCis
Solder on
Top side
only

IMU : L3G4200D Gyro / ADXL345 Accelerometer / BMP X886 Baro/ MMC5883 Mag



ESC is
Solder on
Top side
only

Power
input
3s 11.1V

ESC is
Solder on
Top side
only

SynerduinoKwadShieldv1.1 GY91

Note : surface mount your solder ESC wire make sure it doesn't penetrate to the bottom of the board

Aux ADC in ESC / Servo PWM Out Serial Pins
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Jumper Pads Selector Zone RC PWM in

For improve performance IMU must be protected from the Environment
IMU :MPU-9250 & BMP280

ESC is
Solder on
Top side
only

GPS Serial Pins

Status LED

ESC is
Solder on
Top side
only



This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully teeasss e assembly and get your drone ready
{o]@ille]q]t!




BOARD PREPARATION

. Add tape to these areasto ensure insulation from the m—
Step 1: )
Arduinoboard.

UNO 328
2560 MEGA
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Add tape to the topleft side of the Arduino 2560 MEGA/UNO 328 board to cover the metal part.
Add tape to the top right side corner at the back of the

Synerduino board.

Note: The exposed metal areas may come into contact with the Synerduino kit components, potentially causing a short
circuit.

Ste 2 Make sure to sealthe coveronto the sensorusing PVA Ste 3 Now, connectthe Arduino Uno Shieldto the backof the Synerduinoboard.
p ' glue,andallow it to fully dry before proceeding p .

12



This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully teeasss e assembly and get your drone ready
{o]@ille]q]t!




PAD CONNECTIONS SYNERDUINO KWAD SHIELD V1 BOARD

’ SELECTORS © o
¥s? 35 REGC in v3 cPs VS
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Step 4: PowerSelectorJumperPadsare directly addedto the main board,
enabling usersto choose the desired power source through a
simplesolderingstep:

Apply a small blob of solder to bridge the specific pads
correspondingo your preferred power option.

_us® 35

3

Thisapproachprovidesa secureconnectiongivingyouthe flexibility to configurepower

supplywithout additionalcomponentsall in a compactand reliablemanner SR 0

P MPU-6050 (GYE5

ECTORS °

V3 6PS V&

it
in

Al AZ A3 SDA S

External i2C A4 and A4

ForExternalSensorsot supportedby the Board

Analog 0 pin Auxin /

5V Regulator from battery Battery monitor

Battery cell monitoring

. r .
4s or 3s AForRegln, short the padsto use the GPS Pins V+ voltage in front
Tousethe onboardbattery monitoring with AuxIn: regulator to power both the of the board ForAuxIn:
A Setto 3Sif you'reusinga 1S-3Sbhattery. Synerduincand Arduino board, along The 2nd GPS pin comes with a voltage AlLeave it open to utilize the A0 pins for
A Setto 4Sif you'reusinga 4Sbattery. . _ . external ADCsensors
. . with the built-in power distributor. selector I
AlLeave it open when using Aux In as external A Setto 5V for aregularGPS AShort the pads to use the built-in battery
sensorsor whenusing5S-6Sbatteries R e IZC sensor.such monitoring. Ensurethe Cell Selectoris set to

3S or 4S, depending on the battery

asamagnetometer : )
configuration

14



PAD CONNECTIONS

Reg & Vbat - AO as Battery voltage monitor , ESC BEC or OPTO applied to the 5V PWM pins

= | © MPU-6050 (95
SELECTORS = o MPU-6050 (GY®5
489 3§ REG in v3 GRS VE

CJm C] NEN

Pl CE] PY P§

For those who would use the build in battery monitoring
circuit upto 4s lipo ensure the Cell Count and Aux in is jumped
before powering up

ESCs with BEC or
Opto

This option is
2sto4slipo = possible if your not
Build in Power — hooking anything
distribution + else to the board

apart from GPS and

bluetooth

Recommended setup for beginner

SYNERDUINO KWAD SHIELD V1 BOARD

Reg in only - AO External ADC sensor , ESC BEC or OPTO applied to the 5V PWM pins

SELECTORS © o

REG in v3 6PS V&

ESCs with 5V BEC or
External ADC Sensor Opto

Single sensor limit

2sto3slipo = for 3s setup for
T

Build in Power OPTO base escs
T

distribution +

Recommended setup for beginner



PAD CONNECTIONS

SYNERDUIN®DUINOV2 BOARD

PowerSelectorJumperPadsare directly addedto the main board,
enabling usersto choose the desired power source through a
simplesolderingstep:

Step 4:

ys? 35

i F{ ‘}ij

SELECTORS ©

REC in v3 cPs VS

e s

Apply a small blob of solder to bridge the specific pads
correspondingo your preferred power option.

Thisapproachprovidesa secureconnectiongivingyouthe flexibility to configurepower
supplywithout additionalcomponentsall in a compactand reliablemanner.

SELECTORS

us® 33

- -

PL P2 Pl

GPS V5

LT
OREF
L

-LS’ES-!S REG in BEC

Battery cell monitoring 5V Regulator from battery

4s or 3s
Tousethe onboardbattery monitoringwith AuxIn:
A Setto 3Sif you'reusinga 1S-3Sbhattery.
A Setto 4Sif you'reusinga 4Sbattery.
AlLeave it open when using Aux In as external
sensorsor whenusing5S-6Sbatteries

AForRegln, short the padsto usethe
regulator to power both the
Synerduinoand Arduino board, along
with the built-in power distributor.

ABecto Used9 { / BR@to power the
Synerduincshieldand ArduinoBoard

External i2C A4 and A4

ForExternalSensorsot supportedby the Board

Analog 0 pin Auxin /

GPS Pins V+ voltage in front e monitor

of the board ForAuxIn:
AlLeave it open to utilize the A0 pins for
external ADCsensors
AShort the pads to use the built-in battery
monitoring. Ensurethe Cell Selectoris set to
3S or 4S, depending on the battery

configuration

The 2nd GPS pin comes with a voltage
selector.
A Setto 5V for aregularGPS
A Setto 3V for an external I2C sensor,such
asamagnetometer

14



PAD CONNECTIONS SYNERDUINO ARDUINO SHIELD V2 BOARD

3 OA Classic &

Srushiess E5C

SELECTORS

E-LSY2S-3S REG in BEC V3 GPS VS
PT PL
Reg ing to use the onboard Aux inz to Read theBattert

power supply to run the board Voltage assign by the 468s or
up to 3A 2s-3s pads

: : o G~

1 QPEEEEe8cEes GAS0AES ) ;

g 2 oy § Q% r To-fTHS S 3OA Classic
= ~ shiess ESC

www.synerobotics.com

BEC iy if your using External BEC or ESC Bec to provide much
needed Power to run Servos and External sensors and Companion
Hardware




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully tceasssd assembly and get your drone ready
for flight!

Battery, Motor, ESC,
and Propeller
Installation

s s ®



Synerduinod AOO $AOECI EO AAOA 1T £ OEA &4 &l UAO OANOEOA YIii
Wings have a dihedral of 2% degrees at most (Special plane)

2 24" x36° Smm
° foamkboord

Synerduing Twin 8 Troctor plane setup

]

1
atkk Yorteol riobh b
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Hole in slot Wings is possible with such design as required pusher (Special plane)

24 =3EY Smm
Foamboord

/ o

| Lut Open | | Cut Open

Svherduino Twin 2% Pusher plane setup

/




PWM Pins arrangement PWM Outdugégacy Airplane Types

(Arduino 1.8.18)SvynerduinoPlang3dY91GY801..8.18Download

(Arduino 1.8.5) SynerduinoPlane€lY91GY801Download

(PatrikEcodes with updated sensorMultiwii FW synerduinoDownload

RUTRUTS

MINI MEGA AirPlane Heli-90 Heli-120 |Engine nr:
servo[0] = A 034744
servo[l] = Al D35/45
servo[2] = A 033746
servo[3] = 012 D7/D37 wWing 1 Mckservo | MNokservo
servold] = 011 D& Wing: 2 Roll Left motor] 3]
servo[5] = 03 Dz Rudder Tail Tail motor] 2]
servo[6] = D10 D5 Elev Coll Right motor]1]
servo[7] = = D3 Engine Engine Engine | motor[0]

Note: Servo 3 can also serves as conventional Flaps

See the Aircraft Setting€onfig.h



http://synerflight.com/wp-content/uploads/2021/12/SynerduinoPlane3-GY91GY801-1.8.18.zip
http://synerflight.com/wp-content/uploads/2021/11/SynerduinoPlanes4-GY91-GY801.zip
http://synerflight.com/wp-content/uploads/2021/03/MultiWii_FW_synerduino.zip

BATTERY, MOTOR, ESC, & PROPELLER INSTALLATION
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