
INAV Guide

For more Information:



Installation

Å Firmware

Å Setup

Å Configuration

This guide shows the software

installation process



ÅBrowse my Computer for Driver
ÅLet Me Pick from List





ÅPlug in USB you see Blue Led fading in and out

ÅHold the Key Button for 3seconds till the blue light flashes and goes out

ÅIn device manager the STM32 Bootloader (Com should show up)

ÅNote : this is for Brand new  boards that were not flash with firmware , skip this for Synerduinopackage kits 
as they are preflashedfor your convenience 



ImpulseRCDriver Fixer

https://impulserc.blob.core.windows.net/utilities/ImpulseRC_Driver_Fixer.exe
ÅStart ImpluseRCDriver Fixer
ÅConnect the FC USB to the PC While On DFU mode . (DO NOT power on FC via external 5V or Vbat)
ÅThe ImpulseRCDriver Fixer should then see and load the proper driver

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


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 
(only to be use on a pre flashed blackpill)

F411 DFU mode can sometimes take several attempts as Windows may not recognize the device mode
Its require to preheat heat the chip to 25c with your finger for some Reason. 

SynerduinoSTMF411 board a preheat can be made by running the board with the battery for 1 min

After Flashed Processor setup



Download Configurator for Windows platform (win32 or win64 
is present) Extract ZIP archive Run INAV Configurator app from 
unpacked folder Configurator is not signed, so you have to allow 
Windows to run untrusted application. There might be a monit
for it during first run

ÅStart INAV configurator 

ÅConnect the FC USB to the PC while holding the 

boot button in. 

ÅINAV configurator should show itôs connected in 

DFU mode in the top right corner (DO NOT click 

the CONNECT button) 

ÅChoose the latest hex file for your FC and then 

ñLoad Firmware localò. Once loaded, click ñFlash 

Firmwareò. 



²ƘŜƴ ȅƻǳΩǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ŎƻƴƴŜŎǘŜŘΣ ǘƘŜ /ƻƴŦƛƎǳǊŀǘƻǊ ǿƛƭƭ 
recognize a device in DFU mode ςwhich will be reflected in the 
port selection tab at the top. (Do Not Connect at this point)

Next, click on the Firmware 
Flasher tab

DFU (Device Firmware 
Update) mode is an incredibly 
useful feature on modern 
microcontrollers. It allows for 
quick and easy updates to a 
device's firmware without the 
need of extra piece of 
hardware.

Typical Boot Button or Jumper 
is required to turn on the 
microcontroller into DFU 
mode



Next, click on the Firmware 
Flasher tab and select your 
correct board and the latest 
release of the firmware, make 
ǎǳǊŜ άCǳƭƭ /ƘƛǇ 9ǊŀǎŜέ ƛǎ ǎŜƭŜŎǘŜŘ 
and click Load Firmware Local 
and Select the hex File that 
matches the version of your 
configurator and Shield Board

Once this process is Done and 
Rebooted you can now select your 
Serial Com port  and Connect to the 
SynerduinoSTM Shield

Load Firmware [Local]

Look for the 

INAV 5.1.0 ςINAV8.0.0 
SynerduinoSTMF411.hex
SynerduinoSTMF405.hex
SynerduinoSTMH743.hex

SynerduinoSTM Hex files are available at Downloads Tab 



After the Firmware installation you may 
connect normally to the board using the 
Com and baud assign to it (115600) 
default baud

This is where you check the Status of 
your drone

Frame type ,orientation and other 
important information

Ensure all Pre-Arming checks are in the 
Green otherwise pls check the 
configuration or hardware of issue

The Tab on top indicates the Sensors and 
status  

Red means it has issue
Blue is Active
Grey out is not available

SETUP



CALIBRATION

Before the controllers 
goes into the airframe 
it has to be first 
calibrated



MIXER (INAV5-6)

Airframe or 
Vehicle time 
Preset and mix 
selection

Load and apply 
when selected 
then Save 
Reboot

ÅMultirotor
Å Airplane
Å Tricopter
Å Rover
Å Boat
Å Others



MIXER Applicable for (INAV5-INAV6)

(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S1 
(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S2 
(TIM_USE_MC_MOTOR | TIM_USE_FW_SERVO), // S3
(TIM_USE_MC_MOTOR | TIM_USE_FW_SERVO), // S4 
(TIM_USE_MC_MOTOR | TIM_USE_FW_SERVO), // S5
(TIM_USE_MC_MOTOR | TIM_USE_FW_SERVO), // S6
( TIM_USE_MC_SERVO | TIM_USE_FW_SERVO), // S7

(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S1
(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S2
(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S3
(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S4
( TIM_USE_MC_SERVO | TIM_USE_FW_SERVO), // S5
( TIM_USE_MC_SERVO | TIM_USE_FW_SERVO), // S6
( TIM_USE_MC_SERVO | TIM_USE_FW_SERVO), // S7

SYNERDUINOSTM.Hex(Default Loaded) SYNERDUINOSTMSV.Hex

Note INAV5-INAV6 SynerduinoSTMhas Two Firmware with different output arrangement for different vehicle types  , (You can 
get creative in mixing for custom frame designs)

QUAD X
QUAD +
QUAD A- Tail
Y4
Y6
Hex X
Hex +
Hex H 

FlyingWing
Airplane
Airplane No Rudder
Airplane V - Tail 2 Aileron Servo 
Airplane V - Tail 1 Aileron Servo
Other Stuff 

FlyingWing Differential thrust
Airplane Differential Thrust 
Airplane V - Tail Differential Thrust
Other Stuff 

Quad X W/ Gimbal
Quad + W/ Gimbal
Single Copter
Bi - Copter
Tricopter
Rover
Boat
Camera Gimbal

Vehicle Preset Mix Vehicle Preset Mix 



MIXER (INAV7-8)

Airframe or Vehicle 
time Preset and mix 
selection

Load and apply when 
selected then Save 
Reboot

ÅMultirotor
Å Airplane
Å Tricopter
Å Rover
Å Boat
Å Others

Mixing is now color 
coded to timer 
availability

This allows you to assign motor and servo function to your custom drone frame or payload 
requirement this eliminates the need to recompile a new firmware for custom frame types



MOTOR MIX FOR QUAD X (INAV5-6)

( - ) REDUCE RPM
( + ) INCREASE RPM

THROTTLEςSPOOL UP

AILERON- ROLL RIGHT

ELEVATOR- PITCH FORWARD

RUDDER- YAW RIGHT 



MOTOR MIX FOR QUAD X (INAV7-8)

THROTTLEςSPOOL UP

AILERON- ROLL RIGHT

ELEVATOR- PITCH FORWARD

RUDDER- YAW RIGHT 



OUTPUT

This Tab is use to calibrate 
and Test ESC, Motors and 
Servos assignment

Enable Motor and Servo 
Output must be on

ESC Protocol

Servo Refresh rate



This Tab is use to calibrate and 
Test ESC, Motors and Servos 
assignment

Calibrate ESC:
Remove all props

1. Activate motor Test mode
2. Master throttle up 100%
3. Plug in Battery and wait for 

the calibration Tune
4. Master throttle down 0%
5. Deactivate motor Test mode
6. Test the motor again by 

reactivating test motor test 
mode after the boot up tune 
start slowly throttling up

OUTPUT



Electronic Speed Controller CALIBRATION

Its required that all speed controllers must be calibrated in order the 
motors to spool up at the same RPM and improve stability of the vehicle 
and the ease of tuning.

1. Plug Synerduinoin with USB and Connect INAV Configurator
2. Go to Output Tab 
3. Activate motor Test mode (Remove Props)
4. move Master throttle up 100%
5. Plug in Battery and wait for the calibration Tune
6. After the Program tune completed move Master throttle down 0%
7. Allow ESC to exit Programming mode with a Bleep
8. Test the motor again to ensure all motors start running at the same 

time and speed
9. Then Deactivate Motor Test mode an Disconnect Battery
10. Calibration complete



Telemetry
SbusRC

GPS / Flow Sensor

USB

BN 880 GPS / Baud 57600 CXFO Optical Flow / Baud 19200

UART1 use for MSP Telemetry as it 
removes the extra CPU load

Bluetooth (115200)
SIK Serial Radio (57600)

UART2 can be use for Serial 
RC receiver  by switching On 
Serial RX  Baud 115200 
Telemetry AUTO 

SOFT SERIAL 1 / UART3 can 
be use for 
GPS  (57600) 
Optical Flow (19200) 

Dont Touch  USB VCP 
connection for the STM 
board . Leave MSP On 
115200
(changing this would 
disconnect the Board and 
Require Reflashing
firmware to fix) 

PORTS

Bluetooth / Baud 115200 SIK Radio / Baud 75600

The Number of Ports 
is relation to the 
specification of the 
SynerduinoBoard. Pls 
see data sheet



Sensors would depend on the board installation
Synerduinosupport the following

ACC ςMPU9250 or BMI160 
MAG ςMPU9250 , HMC5883  or QMC5883
BARO ςBMP180 or BMP280 
PitotTubeςAirSpeedsensor both ADC and i2C
RangeFinderςUltrasonic and Lidar
Optical Flow - Option installation CXFO Sensor

I2C speed 400hz

Board and Sensor alignment
0.0 Yaw Degrees
CW180 Mag Alignment

Features (SynerduinoSTM)
Enable CPU based serial ports
GPS for navigation and telemetry
Telemetry output
Multi-color RGB LED strip support
Enable motor and servo output
Profile selection with TX stick command

CONFIGURATION
This also Contains the Multiplier setting for the Battery Voltage and Current and can 
be utilize for External ADC sensors applications



CONFIGURATION

OTHER FEATURES
Å Stop motors on low throttle ςno Idle speed motor is shut 

off on throttle down
Å Enable CPU based serial ports ςActivate Serial 1 , 2 , Soft 

serial
Å GPS for navigation and telemetry ςActivate GPS navigation 

function 
Å Telemetry output ςactivate MSP protocol for Telemetry use
Å Reversible motors mode - for use with reversible ESCs) 
Å Analog RSSI input ςsignal strength of your radio
Å Multi -color RGB LED strip support ςsupport for WS2811 LED 

Note : it would reduce useable PWM output  to 5
Å OLED Screen Display ςsmall screen support
Å Blackbox flight data recorder - use with Flash or SD Card SPI 

to save log flight and sensor data
Å Enable motor and servo output ςactivate all PWM pins 

(Required)
Å CPU based SPI ςto use the CPU to added extra processing to 

ISP
Å OSD ςScreen Display 
Å Permanently enable AIRMODE - allows motor idle to 

control the aircraft (Multirotor)
Å Permanently enable Launch Mode for Fixed Wing ςallows 

to Autolaunch
Å Profile selection with TX stick command ςStick command 

profile
Å Throttle voltage compensation ςthrottle compensator to 

power fluctuation
Å Automatic battery profile selection ςBattery Profile setup
Å Continuously trim servos on Fixed Wing ςAutomatic Trim to 

the aircraft Level flight



Voltage and Current sensors

Battery Voltage monitoring (Vbat)

RAW = ADC V ςVoltage 0-5V

Voltage scale= this is adjusted to calibateyour actual battery voltage to the 
GUI as identify by the Battery voltage indicator

Battery Current Monitoring (Current)

RAW = ADC I ςCurrent  0-5V

Current meter scale this is adjusted to calibateyour actual battery Current to 
the GUI as identify by the Battery Current indicator

Battery Settings

This is the base battery parameters it should match the specs of your battery

CONFIGURATION



PITCH
Proportion 15
Integral 30
Derivative 15
Feedforward 87

ROLL
Proportion 15
Integral 30
Derivative 15
Feedforward 60

YAW
Proportion 35
Integral 80
Derivative 0

ANGLE/HORIZON
Strength 40
LPF Cutoff (Hz) 10
Transition (Horizon) 75

SynerduinoMini Kwad

Proportion Integral 
Derivative tuning 
section to tune your 
drone stability  in 
different flight mode 
and sensor feedback 
loop

PID Tuning


