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Revision history

Version Date Author Notes
1.0 2025-12-10 AeroThink P.S.A Initial release of the manual.

3/30



Introduction

About this Manual

This manual describes the setup, wiring, configuration and operation of the FC Flight Controller

Features Overview

Compatible firmware: INAV / Betaflight / (optionally ArduPilot)
Multiple UARTSs for GPS, RC link, telemetry

Integrated OSD / VTX control (if applicable)

Servo outputs for elevon / aileron / rudder / throttle

Onboard barometer (if fitted) and IMU

Safety Information

® Always remove propellers during bench tests.
® Verify polarity and voltage ranges before powering the board.
® Perform a full pre-flight checklist before the maiden flight.




Part 1 - Overview

|Product ||Product Name
|FC Board ||COBRA F405 FC Board
[ESC Board |[COBRA 60A ESC Board

|LED strip controller

HSupponed

|Battery level indicator

HSuppoded

|FC Firmware

|[INAV / Ardupilot / Betaflight

|FC Power Input

|[2-8S LiPo

[ESC Power Input

||2-6S LiPo

|Dimension

|52 (L) x 33 (W) x 24 (H)
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Part 2 - Hardware description

FC board front layout
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FC board back
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NOTE: BEC Output 9V +/- 0.2V DC Continuous current 1.8 Amps (Version 4.0) or BEC Output 12.6V +/-
0.2V DC Continuous current 1.8 Amps (Version 4.1)
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ESC board front and FC connection

Method 1: Plug and play

LT

RS RS

FC - bottom side SR Ry S
Bes | 1

ESC - top side

1000uF Low ESR
Capacitor

NOTE: In order to prevent the stack from being burnt out by voltage spikes on powering up, it is strongly
recommended to use the Low ESR capacitor in the package.
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Method 2: Direct soldering
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Wiring Diagram

Method 1: Plug and play
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Method 2: Direct soldering

Analog VTX
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Part 3 - Specifications

Cobra F405 FC Board (Version 4.0 and 4.1)

IMcu ||STM32F405,168MHz,1MB Flash |
IMU(Gyro&Accelerometer) |[2x 1ICM-42688-P or 2x ICM-42605 |
|Barometer ||BMP280 |
|OSD chip ||AT7456E |
[Blackbox |[FLASH 16MB |
lUARTSs ||6 sets(UART1, UART2, UART3, UART4, UART5, UART6) |
|I2C ||1x Used for magnetometer, digital airspeed sensor |
IADC ||l2x(VBAT, 2x Current) |
PWM l[12x |
|ELRS/CRSF receiver ||Supported |
ISBUS ||Built in inverter for SBUS input (UART2-RX) |
ILED ||2xLEDs for FC STATUS (Red, Green) |
Supported FC Firmware INAV:COBRA F405, BETAFLIGHT: COBRA F405 (default), ArduPilot:
COBRA F405

|Input voltage range ||7~33.6V (2~8S LiPo) |
9V BEC (Version 4.0) or 12V Output 9V +/- 0.2V DC Continuous current 1.8 Amps (Version 4.0) or
BEC (Version 4.1) Output 12.6V +/- 0.2V DC Continuous current 1.8 Amps (Version 4.1)
|Mounting ||30.5 x 30.5 mm (4mm hole size) |

Cobra F405 ESC Board

Input voltage range ||[7~26V (2~6S LiPo) |
|Channels |l4x 3-Phase BLDC |
|Supported ESC protocols ||PWM, Dshot300, Dshot600 |
|Continuous Current |l60A |
|Burst Current ||80A (10 seconds) |
|Firmware ||AM32 |
|Working Frequency ||16kHz—128kHz |
|Externa| capacitor ||25V min 1000uF low ESR |
|Current Measurement ||Yes |

|

|Mounting ||30.5 x 30.5 mm (4mm hole size)




Part 4 - Pin mapping

Part5-Pin out

INAV/BetaFlight mapping

|UARTS |
lusB | |lusB | |
[TX1 RX1 ||5V tolerant 1/0 lUART1 |[USER UART |
TX2 RX2 5V tolerant I/0 |UART2 |[ELRS/TBS receiver |
SBUS SBUS pad SBUS receiver, SBUS
pad = RX2 with inverter
X2 SmartPort
Telemetry,enable
Softserial TX2
[TX3 RX3 ||5V tolerant 110 lUART3 lGPs |
[TX4 RX4 ||5V tolerant 1/0 |lUART4 lUSER |
ITX5 RX5 ||5V tolerant 1/0 |JUART5 |IDJI OSD/VTX |
[TX6 RX6 ||5V tolerant 110 lUART6 lUSER UART |
[PWM I |INAV MultiRotor |
|M1 ||5V tolerant 1/0 ||Motor/Servo |
IM2 ||5V tolerant I/0 |[Motor/Servo |
|M3 ||5V tolerant I/O ||Motor/Servo |
|M4 ||5V tolerant 1/0 ||Motor/Servo |
IM5 |5V tolerant 1/0 |[Motor/Servo |
|M6 ||5V tolerant I/O ||Motor/Servo |
|M7 ||5V tolerant I/O ||Motor/Servo |
IM8 |5V tolerant 1/0 |[Motor/Servo |
lo1 ||5V tolerant I/0 ||[CAM1/CAM2 switch |
llo2 |5V tolerant I/O |lUSER 10 |
llo3 |5V tolerant 1/0 |[USER 10 |
[ADC |
VBAT 10K:100K divider builtin |[\VBAT ADC voltage scale 1100
0~30V ADC_CHANNEL _1
CURR 0~3.3V CURRENT_METER ADC |[Current scale
ADC_CHANNEL 2
lioc |
12C1 5V tolerant 1/0O lonboard Barometer |[BMP280 |

Compass QMC5883 / HMC5883 /
MAG3110 / LIS3MDL

|Digita| Airspeed sensor ||MS4525 |

|OLED |[0.96" |
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Part 5 — INAV Standard settings — example

« Receiver settings

« ELRS/TBS CF

Hardware Connection: Solder the receiver using a 4-pin Dupont single-head cable, then plug the Dupont
cable into the corresponding pin header.
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SBUS

Hardware Connection: Use a 3-pin Dupont male-to-male cable and plug it into the SBUS input pin header.
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INAV settings
ELRS/TBS: Detectable with default settings.
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SBUS: In the Ports tab, disable Serial RX for UART1, enable Serial RX for UARTZ2, then save and reboot.

Switch the CRSF protocol to SBUS in the Receiver tab, then save and reboot.

Part
wote v race GETAGE TS o8 30 o Conf QUG Wi be et i
Note: D e AP 818 GDING, YOU My MR 0 reAIn 80 £18E YOUr CONERUATEN o 50,

1. Turn off RX on UART 1 2. Turn on RX on UART 2
Bﬂ-__
uaRTI M3? 115200 » Disabled v |[AUTO ~ segffix Disabled 116200 v
uaR ME# 115200 ~ Disabled || AUTO ~ - al R Disabled  ~ 115200
uAR MEP 115200 v Disabled v |AUTO ~ Serial RX aPs v 115200 v
ua wsp | 115200 Disabled ~ [AUTO ~ Serial RX Disabled | 115200 v
UARTS Ms# | 115200 ~ Disabled v |[AUTO ~ Serial X Disabled v 115200 v
UARTS @) e 115200 v Disabled v |AUTO ~ Senai R Disabled v 115200 v

15730

| cocumemanon |
Disabled v 118200 v
Disabled v 115200 ~
Disabled v 15200 v
Disabled v 115200 v
Disabled v 115200 v
Disabled v 115200 v

3. Save and reboot

N
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5. Save and reboot
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GPS Settings

Hardware Connection:
Rearrange the pre-crimped JST SH1.0 cables of the GPS Module Cable according to the GPS module's
pin layout. Insert them into the 6-pin JST SH1.0 housing. The BZ-251 GPS module is recommended.
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INAYV settings

In the GPS tab, enable GPS for navigation and telemetry, then save and reboot. If not using a UBLOX
module, refer to the specifications of the corresponding module and select the appropriate baud rate and
rotocol.

GPS [ cocvsron |

1. Enable
(nnl.guray Current GPS location
on andteismetr | e

-
UART3 ~

115200 ~

UBLOX ~

Disabled v

4. Save and reboot

~

Mote: Do

T S £ £ I =
ARTI usp | 115200 v Disabled v | AUTO ~ @ serial v Dlssbled v 115200 v Disabled v 18200 v
ARtz MSP | 115200 v Disabled | AUTO ~ Ay 2B Disabied v 115200 v Disabled v 15200 v
. Choose
usRTZ MSP | 115200 v Disabled v | AUTO ~ el [GPS v 115200 v Disablad v 15200 v
Disabled
MsP | 115200 v Disabled v | AUTO v Senal Rx 115200 v Disabled v 115200 v
Rangefnder
MSP | 116200 v Disabled v AUTO ~ Serial Bx Optic flow 118200 » Bisabled v 118200 v
UARTS @ M5 115200 v Disabled v | AUTO ~ Serial Rx Disabled v || 115200 v Disablad v 15200 v

6.Save and reboot
=
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Magnetometer

Hardware Connection:

Use the recommended BZ-251 GPS module with an integrated QMC5883 compass. Install the GPS
module away from the power supply lines, Motors, ESCs, and hatch magnets to avoid electromagnetic
interference. Confirm the signal lines are connected as SDA to SDA, SCL to SCL.

INAYV settings

In the Configuration tab, select the appropriate compass option based on the compass model, then save
and reboot. Adjust the compass orientation according to the specifications defined in the GPS module's
documentation, then save and reboot.

ware decects invald fessure combinations conflkting festures wil be dissbled

1. Choose Aprupriat’er

L. compas option
meter

s & B
ICM42605  ~ | sfrc

Nene. s
HNane
AUTO
HMC5883
AKBOTS

AKB953
1578310
QMC5883
MPUS250
1878308
LISIMDL

RM3100
VCMES3)
MLX90393

s Cg gt 2. Save and reboot
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Analog VTX

Hardware Connection: Use the Analog VTX cable to connect the Analog VTX

svouT ™
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GND
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INAV settings

In the Ports tab, select "Peripherals" for UART5, choose the "IRC Tramp" option, then save and reboot. In
the Configuration tab, select the desired VTX options, then save and reboot.

Note i configuration if you do.

N e £ L N =

MSP | 115200 v Disabled v | AUTO ~ W senaim Disabled v | 115200 w Disabled v 115200 v

<
<

MEP | 115200 v Disabled v | AUTO Disablad 115200 v Disabled
1. Choose protocol

115200 w Disabled
o520 \ Olabind
115200 Disabled
115200 ~ Blackbox 15200

RunCam Davice

TBS SmartAudio

IRC Tramp

FuriousFPV Vix

ESC cutputfielemstry

FrSky 050

DNIFPYVTX

MSP DisplayPort

SmartPort Mastar

S8us Output

Serial Gimbal
Serial Headracker

15200 v

MsP | 115200 Disabled | AUTO v GPS

<
<

115200 v

Disabled

<
<

MSP | 115200 Disabled ~ | AUTO ~ 15200 v

MsP | 115200 Disabled v | AUTO ~ Disabled

<
<

15200 v

UARTE @) M| 15200 v Disabled | AUTO Serial Fx Disabled

<

2. Save and reboot

~
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35
mah v
-
o
-
- VIx
- 3. Select desired funcionality Rl e e e s S

\ BoscamA v Bano
1 -

5 -

Unti fiest am v

Serial Gimbal

Headtracker
None ~

100

100

4. Save and reboot
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Digital VTX

Hardware Connection: Use a Digital VTX cable to connect to the Digital VTX.

Digital VTX

IRRRRRARRRAREY

.'QEI%G‘E
ITEEE

INAV settings

In the Ports tab, select "Peripherals" for UART5 and choose the "MSP DisplayPort" option, then save and
reboot. In the OSD tab, scroll down to the "Video Format" option and select the appropriate option based
on the following guidelines. Save and reboot.

UARTT mse | 115200 v Disabled v AUTO v @) senalRx Disabled v/ 115200 v Disabled v 15200 v

UART2 wse 115200 v Disablsd v | AUTO ~ Serial R Disablad | 115200 v Disabled v 15200 v
B 1. Choose MSP DisplayPort

UARTS wse 115200 v Disabled v | AUTO ~ Serial £ P v 15300 + Dizabled v 115200 v

sRTa Ms? 115200 v Disabled v AUTO ~ Serial X Disabled | 115200 v Disabled v 18200 v

UARTS 5P 115200 v Disabled v AUTO ~ Serial R Disabled v 115200 v MSP DisplayPort | 115200
Disabied
UARTE @) s 115200 v Disabled v AUTO v Serial R Disabled v 115200 v Elackbox 115200 v
RunCam Device
TBS Smartdudio
IRC Tramp
FuriousFPY Vi
ESC outputielemetry
FrSky 0D
DJIFPV VTX
MSP DisplayPart
SmartPort Mastar

Serial Headtracker

2. Save and reboot

~
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3. Select desired funcionality

\ Video Format

HDZERO ~
PAL

privview guides

BFHDCOMPAT
DILMATVE

PGS Narne

Use p

Cran Name

Metic v |Unis

Crosshairs St

Mone v LeftSigebar

sfire LQ Forma
Sidebar Scroil A

WD omeros

Decimals

1 | Voltage Decimals
3 v | Avtude Decmals
3 v Decimals
4 | mAn Precision

[ v | Codrdinate Dighs
1 | Pius Code Digits

4. Save and reboot
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Part 6 — ESC Software update

This 8-bit 60A ESC can run AM32 firmware. It is loaded with AM32 firmware by default.

Firmware flashing steps are as follows:

1. Remove all the propellers from your drone.

2. Ensure that the flight controller is connected properly to the ESC, then power up the drone. This step
ensures that the ESC stacks up correctly.

3. Connect the flight controller to the computer using a USB Type-C cable.

4. Open the Chrome or Opera browser and visit the following website:

https://am32.ca/configurator

5. Follow the firmware flashing steps as shown in the screenshots below and steps

AM32 Configurator Repository  powered by Nuxt

AM32,CA CHCE SIE POLACZYC Z PORTEM
BZEREGOWYM

Betaflight STM32F 405 (COME) - sparowano. \

O

Repository powered by Nuxt




0x0483.0x574 115200

@ Configurato

AM32 Configurator Repository powered by Nuxt

 Configurator

AM32 Configurator Renository powered by Nuxt




@ Configu

Timing advance tup p

15* 100%
Motor poles ® Beer

14 5

Limits
Low voltage cut off  Temperature limit Cusrent limit

DISABLED DISABLED
AM32 Configurator e o ere Nuxt

Flash Firmware

——— Nie- wybrano pliku
Select ESC(s) to flash:

1 2 3 4

Note: always choose all motors




betafight 4 5.1.5TM _ hex

——0

I AM3ZREF FO51 217 hex 131082025 1801 Pik HEX Wh—._o Note: a[ways choose file with .hex
extension

Plik HEX




Flash Firmware

Local
AM32REF_FO51_2.17 he

Select ESC(s) to flash:

1 2 3 4

Flash Firmware

Flashing ESC #1




@ Configurator

Note: always switch off Variable PWM

Essentials

DISABLED DISABLED
AM32 Configurator Repository powered by Nuxt
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Part 7 - Package

Cobra F405 V4.0 & V4.1 Flight Controller 4x M3 plasticnuts  1x 25V 1000uF Low ESR Capacitor

1x XT60 Power Cable(70mm) 1x 8pin SH1.0 USB extender ~ 8x M3x8 mm Silicone Grommets  \M3x35 DIN912 Screw
Cable
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