Ardupilot / Qground Guide
Synerduino STM

VERSIONS: F405

For more Information:;
www.synerflight.com




INTRODUCTION

Installation

 Firmware
Setup
Configuration

This guide shows the software

installation process




FIRMWARE INSTALLATION

* Browse my Computer for Driver
*Let Me Pick from List

B Update Drivers - STM32 BOOTLOADER (COM18) « B Update Drivers - STM32 BOOTLOADER (COM18)

How do you want to search for drivers? Browse for drivers on your computer

Search for drivers in this location:

- Search automatically for updated driver software E\ProaramFiles\STM ; -

Windows will search your computer and the Internet for the latest driver software for
your device, unless you've disabled this feature in your device installation settings. Include subfolders

- Browse my computer for driver software

Locate and install driver software manually.
- Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the same
category as the device.

MNext Cancel

Cancel



FIRMWARE INSTALLATION

X
e
U te Dri - STM32 BOQTLOADER
« B Update Drivers - STM32 BOOTLOADER (COM18) B Update Drivers
Select the device driver you want to install for this hardware. Windows has successfully updated your drivers
Select the manufacturer and model of your hardware device and then click Next. If you have a Windows has finished installing the drivers for this device:

=4 disk that contains the driver you want to install, click Have Disk.

- STM32 Bootloader

Show compatible hardware

Model

| =/ STM Device in DFU Mode

[=J STM32 BOOTLOADER Version: 1.0.0.0 [17/01/2019]

[ =4 STM32 BOOTLOADER Version: 6.1.7600.16385 [02/06/2012]
STM32 Bootloader

This driver is digitally signed. Have Disk...
= gitally sig

Tell me why driver signing is important

MNext Cancel Close




FIRMWARE INSTALLATION

Plug in USB you see Blue Led fading in and out
Hold the Key Button for 3seconds till the blue light flashes and goes out
* In device manager the STM32 Bootloader (Com should show up)

Note : this is for Brand new boards that were not flash with firmware , skip this for Synerduino package kits
as they are preflashed for your convenience

) ;.‘.; Device Manager — O x
a s File Action View Help
= " . L . . L
. BO C4 AG A4 A2 AQ C2 CO C14 VB o= m HE B STM32 BOOTLOADER (COM18) Properties X
| — ® (i) fwrver
1 ) == 000000 . io'fherde‘"fes General Port Setfings Driver Detais Effents
) =8 Y SMS/MMS
— IR "5 O000ONR
. - . v R Ports (COM & LPT) oz STM32 BOOTLOADER (COM/8)
T e 2 wno UL i Standard Serial over Bluetooth link (COM10) -
- 'co g i Standard Serial over Bluetooth link (COM11)
g D E i Standard Serial over Bluetooth link (COM12) Driver Provider:  libwdi
w = = W Standard Serial over Bluetooth link (COM13) Driver Date: 17/31/2019
o ey
N _l B ' Standard Serial over Bluetooth link (COM14) Driver Version: 40,00
Y B12 B14 C6 C8 A8 A10 A12 C10 C12 B3 B5 B7 B9 L M = W Standard Serial over Bluetooth link (COM15) o )
B13 a:s c.7 c.9 A-9 A:l A:S c:1 DIZ 8.4 8.6 B.B G:JD ~ = E § Standard Serial over Bluetooth link (COM20) Digital Signer: USBWID_0483&PID_DF11 (libwdi
> @ Standard Serial over Bluetooth link (COM21) autogenarated)
. b W Standard Serial over Bluetooth link (COM23) Driver Details |/ View details about the installed driver files.
_[:] i i Standard Serial over Bluetooth link (COM24) :
- _ )
W Standard Serial over Bluetooth link (COM27) . . ) :
Update Driver Update the d for this d .
# Standard Serial over Bluetooth link (COMA0) pd pouis The cliver Tor Shen davice
' Standard Serial over Bluetooth link (CONMI4) SR If the devics fails after updating the driver, roll
!_ Standard Serial over Bluetooth link (CTM42) back to the previously installed driver.
® Standard Serial over Bluetooth link (COMA43)
-_ Standard Serial over Bluetooth link (/COMA48) Disable Device Disable the device.
i Standard Serial over Bluetooth lin'. (COM49)
- Standard Serial over Bluetooth ik (COMS) Uninstall Device Uninstall the device from the system (Advanced)
Fi STM32 BOOTLOADER (COM18) yste '
M Print queues
= Printers OK Cancel
D Processors




FIRMWARE INSTALLATION

3£ ImpulseRC Driver Fixer >

ImpulseRC
B

Searching for flight controller

ImpulseRC Driver Fixer

https://impulserc.blob.core.windows.net/utilities/ImpulseRC Driver Fixer.exe

Start ImpluseRC Driver Fixer
*Connect the FC USB to the PC While On DFU mode . (DO NOT power on FC via external 5V or Vbat)

*The ImpulseRC Driver Fixer should then see and load the proper driver



https://impulserc.blob.core.windows.net/utilities/ImpulseRC_Driver_Fixer.exe

FIRMWARE INSTALLATION

5/ 2.Hold down the boot0 button.
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3. Connect to USB to PC

After Flashed Processor setup

This can also be done by holding down the boot button while pressing the NRST button to reset the board . This is just like
unplugging and plugging the USB



FIRMWARE INSTALLATION

Q ground Control one of
several Ground station
options compatible with
Ardupilot it has a clean refine
design across its OS
platforms making it easy to
use and setup of your drone.




FIRMWARE INSTALLATION

While the board is on DFU mode
Start Qground
Open the Firmware tab

select Ardupilot and Custom firmware. Select
the .bin or .apj file of Synerduino F405

Respectively Select the vehicle type you wish to
use

» Arducopter

» Arduplane

» Ardurover

* Ardusub

« Blimp

* Antenna tracker

Note: Synerduino Ardupilot firmware can
also be flash using INAV configurator .HEX
see: INAV Documentation firmware flash.



QGROUND

QGroundControl - o X

Once Firmware Is loaded Qground would
automatically search for the USB where
Synerduino is plugged in

For those using the telemetry later on this can
be setup on the Comms later on




VEHICLE STATUS

Summary Tab

This is the basic status reported by the Flight
controller

This relays information about the health
conditions and modes that the drone is set to




VEHICLE FRAME

Frame

Synerduino uses Quad
X. Be aware of the
motor Orientation Pin
- assighment
=1 T = See: documentation
HOLHOHE st

Documentation

- Frame Setup
. prrently se ame type X'. To change this configuration, select the desired frame class below and then reboot the vehicle
5 . oo
- . o . o
z P
.
K
P 5 - 3 . .
B

https://docs.qgroundcontrol.
com/Stable V4.3/en/qggc-
user-

guide/setup view/airframe
ardupilot.html



https://ardupilot.org/copter/
https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/airframe_ardupilot.html

JOYSTICK

Joystick

This allows USB
joystick to operate
injunction with the
GCS and what ever
your means to
communicate to the
drone




RADIO TRANSMITTER

Radio

RC mapping and calibration
of your main and Aux
channels

Click on the calibrate button
and follow as instructed

https://docs.qgroundcontrol.com/Stabl
e V4.3/en/ggc-user-
guide/setup view/radio.html



https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/radio.html

FLIGHT MODES

Flight Modes

Here you setup your modes
assign to your Aux channels
Switches

Note Ardupilot always have
Ch5 as a multi selection

Eg.

Ch5 — Althold/Loiter/Mission
N6 — Arm/Disarm
n7 - Payload

O

O



SENSORS

Sensors

IMU setup and Calibrations,
you need to follow the
instruction on how to orientate
your drones to calibrate it and
require Reboot .

This calibrates the
Magnetometer
Gyro Accelerometer
Horizon

https://docs.ggroundcontrol.com/Stable V4.3/en/qgc
-user-guide/setup view/sensors ardupilot.html



https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/sensors_ardupilot.html

Power
setup your power management parameters

Voltage test your batteries before pluging them
in the drone

Use the test information as baseline to calibrate
your voltage

Adjust multiplier when needed

https://docs.qgroundcontrol.com/Stable V4.3/en/qgc-user-
guide/setup view/power.html



https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/power.html

SAFETY

QGroundControl - o

Safety
This setup the failsafe mode what the drone would do if it gets
disconnected from RC or Telemetry

This specify the various trigger and action the would do

General Trigger

* Ground station — loss telemetry

* Throttle — thrust loss error

* PWM —-PWM as set by your receiver which is zero throttle when

disconnected

Geofence
* When your drone exceed the perimeter

Return to Launch

This is refer to the action the drone needs to perform
Arming checks

This checks the condition of your drone status

https://docs.qgroundcontrol.com/Stable V4.3/en/qgc-user-
guide/setup view/safety.html



https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/safety.html

TUNING

Tuning

this is where you Tune your PIDS and stability of the
drone . NOTE: Ardupilot default are design for 450mm
- 650mm 10" -15” drones

QGroundControl - o X

Select Advance and set the PIDS from here
Synerduino 250mm Drone PID setting
Roll

ATC_ANG_RLL P 5.000000

ATC_RAT _RLL P 0.051000

ATC RAT _RLL 10.060000
ATC_RAT_RLL D 0.003000

Pitch

ATC_ANG_PIT_P 5.000000

ATC_RAT _PIT _P 0.051000
ATC_RAT_PIT _10.060000
ATC_RAT_PIT_D 0.003000

Yaw

ATC_ANG_YAW_P 4.500000
ATC_RAT_RLL P 0.180000

ATC _RAT _RLL 10.018000

https://docs.ggroundcontrol.com/Stable V4.3/en/qgc-user-guide/setup view/tuning arducopter.html



https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/tuning_arducopter.html

PARAMETERS

Parameters

For other setting

Sometimes the drone is too large or too small from
default , new sensors added , or Pin assighment of
your ADC or PWM would require a parameter change

Synerduino 250mm F405 Drone has a downloadable
preset of parameter files Synerduino-250mm-
Arducopter-4.7.0.zip

https://synerflight.com/synerduino-documentation/q-
ground-synerduino-quick-setup/

To know more details
https://ardupilot.org/copter/docs/parameters.html#tparameters

https://docs.qgroundcontrol.com/Stable V4.3/en/qgc-user-
guide/setup view/tuning arducopter.html



http://synerflight.com/wp-content/uploads/2025/07/Synerduino-250mm-Arducopter-4.7.0.params
https://synerflight.com/synerduino-documentation/q-ground-synerduino-quick-setup/
https://ardupilot.org/copter/docs/parameters.html#parameters
https://docs.qgroundcontrol.com/Stable_V4.3/en/qgc-user-guide/setup_view/tuning_arducopter.html

PARAMETERS

Parameters

Synerduino 250mm drone because of its small
size can have some unusual Behavior that is
different from default we are going to run over
a few of them

PILOT

PILOT_SPEED_UP 50 CM/S — this controls the
climb rate of the drone..




PARAMETERS

Parameters
Default altitude the drone would climb when
auto take off is initiated

PILOT_TKOFF_ALT

PILOT _TKOFF_ALT set to 100cm —this is the
Altitude the drone would climb to when auto
take off is selected. or in the start of the
mission by default




PARAMETERS

Parameters
Take off settings

TKOFF_SLEW_TIME 3.000 — 3 seconds allow
the motor to spool up after arm then take off.
this is set to 5 Seconds for Large drones as it
takes longer to get the Motors at Idle speed

TKOFF_THR_MAX — 0.200 Synerduino 250 is
light so a little throttle is require to take off
Maximum throttle engage . this jumps the
drone to the determine take off altitude . larger
drone may require 0.400




PARAMETERS

Parameters
Take off settings

EK3_GND_EFF_DZ 4 — small drones are
affected by ground effect so allowance of a
dead zone allow the barometer to adjust and
compensate sometimes jumping the copter on
takeoff to clear it.




PARAMETERS

Parameters
Arm settings

MOT _SPOOL_TIME 0.5 — this is ok for small
drones however Large drones can take upto 2.0

to spool the motor up to idle mode. the must
be set less than TKOFF_SLEW_TIME

MOT_SPIN_ARM 0.090 — Idle Speed of the
motor after arming




PARAMETERS

QGroundControi

Parameters
Ground effect this affect any drones sizes

adjust accordingly

MSK
GND EFFECT_COMP —the is active to
compensate for ground effect




PARAMETERS

Here you can set the serial assignment which
device is connected and its baud rate

SERIAL

*Seriall — UART1 — Mavlink2 — Tel
*Serial2 — UART2 — RCIN — SerialRC
*Serial3 — UART4 — GPS — Set Baud 57600
*Serial4d — UART6 -0







SYSTEM CHECKS

NOTE:

« Ensure all Pre-Arm checks are in the
green

« Sensor Status are Blue

Safety

* Heading is Oriented correctly
O North 90 East 180 South 270 West

« Pitchand Roll at 0

« Any Error in this should check their
Respective Menu

 CLITerminal type STATUS should
show if there are any

misconfigurations
Y B 0 @




Had=e FLIGHT



PREFLIGHT

NOTE:

« Check Batteries fully Charge

« Motors and Connections in Good shape

* Radio and Flight board Failsafe Active

« Communication with Ground station working
« Flight modes setup correctly

« Correct motor and Prop Rotation




