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Part 1 - Overview

> Specs Overview 1.7
Product Name SpeedyBee F405 AIO
Bluetooth Tuning Supported

Firmware Update via App | Supported

Power Input 3-65

Mounting 25.5x25.5mm

Dimensions 33.0mm (L) x 33.0mm (W) x 8mm (H)

Weight 13.6g (with CNCQ)

1.2 Dimensions <
{ 1.6mm J




> Package

1.3

SpeedyBee F405 AIO x 1

M2 * 6.6mm Silicone
Dampening Sleeves x4

| e——

XT30 Power Cable
(Length: 7cm)x 1

Spaady

F405AI0 ©

R LE IR 4;\_//

User Manual x 1

Transparent Heat Shrink Tube
for External BEC x 1

Soldering Practice Board x 1

00000

M2 Silicone Dampening Ring x 5

Type-C Extension Module x 1

Black Heat Shrink Tube for
Type-C Extension Module x 1

B P e

B Pt

M2*20mm Screws for F405 AlO
& VTX Installation x 4

2 E

6-pin * 30mm Cable for
External BEC x1

DJI Air Unit 6pin*80mm
Connection Cable x 1

35V 470uF
Electrolytic Capacitor x 1

00000

M2 Nylon Hex Nut x 5

5-8-8-8:8

SpeedyBee

‘<
8-8-0-8:8

Power Expansion Boardx 1

&

4-pin * 80mm Cable for Type-C
Extension Module x1

[ Py
[ Py

M2*12mm Screws for
F405 AIO Installation x4

Capacitor Heat Shrink Tube x 2
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1.4 Layout <

LED Indicator Definition:

Red LED - Flight controller power indicator. Solid Red after powering up.
Green LED - Bluetooth status indicator. Solid Green indicates Bluetooth is connected.
Blue LED - Flight controller status indicator, controlled by the

flight controller firmware.

BOOT Button:

If the flight controller gets bricked and can’t power up, please follow these

steps to re-flash firmware for it:

@ Hold the BOOT button (the only button on the flight controller) and power it on.
The flight controller will enter DFU mode.

@ Open the SpeedyBee App, go to the firmware flashing page,
and follow the prompts to re-flash the firmware.

When the Meteor Light pad is connected to an LED strip, long press the
BOOT button to toggle the LED strip on/off. When the LED strip is on,
short press the BOOT button to switch LED colors.
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Part 2 - Flight Controller

> Peripheral Connection



> Peripheral Connection 2]

Included Accessories: Soldering Practice Board and External 5/9V BEC

AlOQ Soldering
Practice Board
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The included soldering practice board has the same pad layout as the F405 AIO.
It is recommended to scan the QR code to watch the soldering tutorial and
practice on the board before performing the actual soldering.

External BEC

The external BEC can be used to power peripherals such as a
9V VTX or 5V Meteor LED strips. By default, it outputs 5V,
and by short-circuiting the two pads, it will output 9V.




> Peripheral Connection 2.

TBS Receiver Connection and Settings:

Identifier Configuration/MSP Telemetry Output Sensor Input Peripherals

USBVCP 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART1 115200 v Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v
UART2 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART3 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART4 115200 v Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v
UART5 115200 v Disabled ¥ AUTO v Disabled ¥  AUTO v Disabled ¥ AUTO v

UART6 115200 v [: Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v

R =) RX
x| e TBS

VCC : 9 VCC Receiver
GND DGND  yug ymn i

Setting Steps

1.Enable the UART®6 serial receiver port on the Ports tab.
2.Set the receiver protocol to CRSF on the Receiver tab.

Receiver

Serial (via UART) v | Receiver Mode

« The UART for the receiver must be set to ‘Serial R¥' (in the Ports tab)
- Select the correct data format from the drop-down, below:

CRSF v | Serial Receiver Provider



> Peripheral Connection 2]

ELRS Receiver Connection and Settings:

Identifier Configuration/MSP Serial Rx Telemetry Output Sensor Input Peripherals

USBVCP 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART1 115200 v Disabled ¥ AUTO v~ Disabled ¥ AUTO v Disabled ¥ AUTO v~
UART2 115200 v Disabled v AUTO v Disabled ¥ AUTO v Disabled v AUTO v
UART3 115200 v Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v
UART4 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART5 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v

UART6 115200 v [: Disabled ¥ AUTO v Disabled v AUTO v Disabled v AUTO v

[ RX_}—SE
I —:_j i ELRS

VCC D VCC  Receiver
G gm0

Setting Steps

1. Enable the UART®6 serial receiver port on the Ports tab.
2. Set the receiver protocol to CRSF on the Receiver tab.

Receiver

Serial (via UART) « | Recelver Mode

» The UART for the receiver must be set to 'Serial Rx' (in the Ports tab)
» Select the correct data format from the drop-down, below:

CRSF v | Serial Receiver Provider



> Peripheral Connection 2.

SBUS Receiver Connection and Settings:

Identifier Configuration/MSP Telemetry Output Sensor Input Peripherals

USB VCP 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART1 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART2 115200 v [: Disabled ¥ AUTO v Disabled v AUTO v Disabled ¥ AUTO v
UART3 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART4 115200 v Disabled ¥ AUTO v~ Disabled v AUTO v Disabled ¥ AUTO v~
UARTS 115200 v Disabled v AUTO v Disabled v  AUTO v Disabled v AUTO v
UART6 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v

Setting Steps

1. Enable the UART2 serial receiver port on the Ports tab.
2. Set the receiver protocol to SBUS on the Receiver tab.

Serial (via UART) +| Receiver Mode

* The UART for the receiver must be set to ‘Serial Rx' (in the Ports tab)
- Select the correct data format from the drop-down, below:

SBUS v Serial Receiver Provider



> Peripheral Connection 2]

Spektrum SRXL2 Receiver Connection and Settings:

Identifier Configuration/MSP Telemetry Output Sensor Input Peripherals

USBVCP 115200 v Disabled v AUTO v Disabled v = AUTO v Disabled v AUTO v
UART1 115200 v Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v
UART2 115200 v Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v
UART3 115200 v Disabled ¥ AUTO v Disabled ¥  AUTO v Disabled ¥ AUTO v
UART4 115200 v Disabled ¥ AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART5 115200 v Disabled ¥ AUTO v Disabled ¥  AUTO v Disabled ¥  AUTO v

UART6 115200 v [: Disabled v AUTO v Disabled v AUTO v Disabled v AUTO v

Spektrum

SRXL2
Receiver

Setting Steps

1. Enable the UART®6 serial receiver port on the Ports tab.
2. Set the receiver protocol to SPEKTRUM SRXL2 on the Receiver tab.

Receiver

Serial (via UART) ~ | Receiver Mode

» The UART for the receiver must be set to ‘Serial Rx' (in the Ports tab)
= Select the correct data format from the drop-down, below:

SPEKTRUM SRXL2 wv | Serial Receiver Provider



> Peripheral Connection 2]

HD VTX Connection and Settings:

UART2 115200 v
UART3 115200 v~ ( VTX(MSP+D~  AUTO ~ )

If you are using an external receiver, please do not enable the settings for the Serial Digital Receiver on UART2,
as this may conflict with your external receiver, clear your port settings,
and prevent the receiver from functioning properly.

DJI O3 Air Unit Solder Connection
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DJI O3 Air Unit Cable Plug Connection
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> Peripheral Connection 2.

HD VTX Connection and Settings:

b=l e B s GND = ©

= e 9 =

T|5|E 8 rx
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DJI HD VTX

Warning!

The DJI Air Unit only supports 3-4S batteries. Do not
connect directly to a 6S battery, as it could damage

the DJI Air Unit. Please use the included external BEC
and set it to 9V output (by short-circuiting the two pads)
before connecting to the DJI Air Unit.

DJI Air Unit Solder Connection
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: D —— > DJI Air Unit U
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i Bl 1) R3 TX = ® —
2% QN GND GND j C =—
E § a 5/9V mmmm 7.4-17.6V —
1] / . .
%g ‘ DJI' Air Unit




> Peripheral Connection 2.

Analog VTX Connection and Settings:

( VXT(IRCTr v AUTO v )

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit"to the board.

With the latest firmware this will make the controller restart and unsaved changes will be lost.

Warning: Some commands in CLI can result in arbitrary signals being sent on the motor output pins.

This can cause motors to spin up if a battery is is connected. Therefore it is highly recommended to make sure that
no battery is connected before entering

Entering CLI Mode, type ‘exit' to return, or ‘help’
#

#Building AutoComplete Cache ... Done!

#

# set osd_displayport_device = MAX7456
osd_displayport_device set to MAX7456

Analog VTX

|
Tl 4
ooghpaods

v

ooghpoods

/[’m -

| Setting Steps |
1. Set UART6 Peripheral to “IRCTramp” and save.
| 2. In the CLI page, enter the following commands: |

set osd_displayport_device = MAX7456 |

| save
3. In the OSD tab, set the video format to PAL or NTSC
| (depending on the camera protocol). |

Active OSD Profile

Current: (OSD Profile 1 V)

SpeaedyBaa

Video Format

OAuto| @PAL [DNTSC OHD Analog VTX

Video Format

OAuto OPAL|@®NTSC| O HD

O Imperial @ Metric O British




> Peripheral Connection 2]

GPS Connection and Settings:

Identifier Configuration/MSP Serial Rx Telemetry Output Sensor Input S ETELS

USBVCP 115200 v Disabled v AUTO v Disabled ¥ AUTO v Disabled v AUTO v
UART1 115200 v Disabled v  AUTO v Disabled ¥ AUTO v Disabled ¥ AUTO v
UART2 115200 v Disabled v AUTO v Disabled ¥ AUTO v Disabled v AUTO v
UART3 115200 v Disabled v AUTO v~ Disabled ¥ AUTO v Disabled ¥ AUTO v
UART4 115200 v Disabled v AUTO v~ Disabled ¥ AUTO v Disabled v AUTO v
UART5 115200 v Disabled ¥ AUTO v~ ( GPS v AUTO v~ ) Disabled v AUTO v
UART6 115200 v Disabled v AUTO v Disabled ¥ AUTO v Disabled v AUTO v

SpeedyBaa
A I,

F— - - - - - - - - — — — — — —

1. Set UARTS Sensor Input to“GPS”on the Ports tab. |
| Setting Steps 2. Enable GPS on the Configuration tab.
] 3. Select protocol based on the GPS used. |

Note: Not all features are supported by all flight controllers. If you enable a specific feature, and it Is disabled after you hit
Save and Reboot, it means that this feature is not supported on your board

Configuration
AIRMODE Permanently enable Airmode
CHANNEL_FORWARDING Forward aux channels to servo outputs
INFLIGHT_ACC _CAL In-flight level © tio
LED STRIP Multi-color RGB LED strip support
0sD On Screen Display
SERVO_TILT Servo gimbal
SOFTSERIAL Enable CPU based serial ports

[ UBLOX v | Protocol ]

GPS

Auto Config
Use Gallleo

Set Home Paint Once

None v | Ground Assistance Type



> Peripheral Connection 2]

Meteor LED Strip Connection:

The voltage of the external BEC

can be switched between 5V and 9V.
By default, it outputs 5V, and by
short-circuiting the two pads,

E [ it will output 9V.

QD Default output: 5V @ Optional output: 9V

Meteor LED Function Instructions:

The F405 AIO supports Meteor LED function,
allowing multiple LED effects and status indicators.
Users can customize the LED effects via the
SpeedyBee App.

Operation Steps:
1. Connect to the F405 AIO via the SpeedyBee App.
2. Go to the "“Toolbox” atthe bottom right corner "

of the App interface and select “Meteor LED Settings” Toolbox
to start customizing.

Additionally, the F405 AIO supports remote control
for the Meteor LED (LED LOW channel needs to be

enabled in the mode setting).

Operation Methods:

1. Switch Control:
Set the channel corresponding to the "LED LOW"
mode to the high position to turn off the meteor

light strip; conversely, setting it to the i
low position will turn it on. = '
2. Effect Switching: Vsetings |

Quickly toggle the channel corresponding to the
"LED LOW" mode once to switch the
Meteor LED effects.




> Peripheral Connection 2.

LED Strip Connection:

b Gmm
LED Strip  sv=[s

Din mm @

Type-C extension Module:

559,

Power Expansion Board:

B
'U\:

ooghpaads |

Expand Multiple Power for Greater DIY Flexibility

The power expansion board can convert 1 power source into 4,
eliminating the hassle of soldering multiple wires to the same
pad and allowing for easy connection of more power devices,

such as receivers, LED strips, VTX, GPS, cameras, ect.



2.2 Settings for Different Installation Orientation <

1.Install with the front facing up:

2.Install with the front facing up and
rotated 45°counterclockwise:

Board and Sensor Alignment.
D0 2 kol Degrees

B0 2 michDegrees

free ®0 % Yaw Degrees D0 2 FollDegree B0 2 PichDegress € 45 = Yaw Degrees
First v GYROVACCEL CW 180" | First GYRO Firsl ~ | GYROVACICEL CW 180"~ | FrstGYRO
Dataunt ~ MG Aligrimsnt Dietault | MAL Algnment

3.Install with the back facing up:

4.Install with the back facing up and
rotated 45°clockwise:

STM32F405

Hoard and Sensor Algnment Baard and Sensor Alignment

0180 3 AoliDegre 90 - % Vi Degrese 0O 180 3 Roll Degree 9o  Degree ©45 = VawDegre
Firat « | CW 180° i s GYRO First v GYROJACCEL

Default | NVALG Alignimaent

cw 180°

Delault » MG Algrimens



> App Connection 2.3

Spaeady @® Speady ®

My device(0)
h |
PR '
Configure your quad IR N B il
has never been easier Found SpeedyBee FA05 AI0 X

Calibrate Accelerometer

Battery Voltage CPU load Free space
o.00vV 42 % B.0MB

Arming Disable Flags:

B b i rmeaivone simeal e dabactad

@

@ If it is inconvenient to press the BOOT button during installation, you can use the
DFU function via APP to wirelessly trigger the flight controller to enter recovery mode.

How to Use Wireless DFU Function:

Speady

My deviea{0)

Found SpeedyBee FA0S5 AID * FC has entered DFU mode

Entering DFL..

CERED | o0 p




Part 3: ESC (Electronic Speed Controller)

> Connecting Motors and Power Wires 3.1

Motor 2

Motor 4

Motor 3

XT30 Power Cable

470uF Low ESR Capacitor

m Tip: To protect the AlO flight controller from voltage spikes when powering on,
it is strongly recommended to use the included 470uF low ESR capacitor.



Part 4: Firmware Flashing

> Flashing the Flight Controller Firmware

1. After entering DFU mode, click the “Update Firmware” button.
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2. Click “Load Firmware (Local)” atthe bottom right corner.
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> Flashing the Flight Controller Firmware 4

3. Choose the appropriate firmware.

B betaflight 4.5.0 STM32F405 SPEEDYBEEF405AI0.hex

4. Click “Flash Firmware”

_.g_ BETAFLIGHT

Wil

g vmensmer ,.-§Lm ;ﬁm D Hotysrs

= (2024-08- FApoetafight 851 STMIIFADS SPELOVOLGFS0SAIOV hax (444929 bytes) Exit OFL Mods Load Fittsars [Local}

nw» BLACKSHEER m ? oiviore (B S5RISHT




4.2 Flashing the ESC Firmware «

B The ESC supports flashing with either BLHeli_S or BlueJay firmware.
The process is as follows:
1. Power the AIO with a battery.
2. Connect the AIO to the computer via a USB cable.
3. Go to the following link to flash the firmware: https://esc-configurator.com/
*Note: Set the ESC type to J-H-40".

esc-configurator.com IERENTRTHO

T - ESREwT

‘SC - Configurator, a utility designed to simplify updating and

configuring of your ESCs.
This tool is considered BETA,

Things gl ol weork e expecied yel - If you find sty bugs plasss (apor Ihem.
For known browsar lssies pléass check the wiki

Disclaimer

The wab applcation supports ESCs rinning BLHs| for Atrmel, BLHeS for SiLabs
and BLHeli_ S

BLHuli FC passthrough ' the only intorface currently supported

Should you run Inlo any peobilems, maks sure o use e Save Debug Log bultton
and submit 0 new ssun via GitHub

Agplication sourcs code can be downloated from heng
Latest CP210x Drivers car be downlnaded krom hers.
Latest §TM USB VGP Drivers can bs downiaaded from st

Attribution

This project was heavily nspired by the BLHell Configurator. Most of the Ul has
bean re-writhen from actatch but a lof of the low level sluft retsted to flashing and
firmware handling have bsen re-used « 508 big shout out io everyons involued in
the original BLHeE Configurator

Pt sblizaton O 000 Lk 08 | Pkt error &

Atterition Blusjay ussrs!

 you mre still on 0.20.0, please upgrade 1o vevson (0.21.0 - thare have been
Izsume with. stall detaction snd motor protsction which might resist in brokan
ESCH sndior mokons:

This is an experimental web app to configure ESC firmware
online.

s will imhwsys firsd the Latest atable vension hare. Currently the allowing firrmasne
ara supparied

« Bi i S
+ Busigy
« AMID

BLHel_S

BLHall_S probably doss nal need an introduction « he wildy popular ESC frmwans
usod on almost avery EFMB based ESC in the quadcoplor hobby

Triad and tasied. SUPPOTts every ansiog and digial protocol out thare
Bluejay

Blusjay is BLHali_5 basaed firmware capable of bi-dewctionat
DShot - s0 8 graat chosee If you want 1o run RPM fillening on
your fig. This project aiso aima to cisan up and aimpily the
eriginal BLHeli_S source code:

A plarup sound editor = also part of the deal

Join us on Discord!

If you have sny questions or nesd & quick helping hand, join us on our Discord
e

. Blsgon)

For our Chinese visitors
Tl your fnends behind the great firewall of China, That they can reach us viea

local minr dirscly in Ching
Contributing

If you woldkd ke o help makes ESC Configuralor even better you can help in many
ways, incheding,

+ Answering other ussrs guestions. an ihe forums

+ Contribating gode - rew features, finss, improvemeants

= Submitting issuas with datailed description

+ Teating the npplicaion an your hardwams

» Help ransiate e nitersoe inio your Engussge

What's next?
It you want to see which festures am upcommg, drop by in the github repository,

Also feal free 10 8dd a featurs request If you have an idea that you want 1o see
implemenied
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4.2 Flashing the ESC Firmware <
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i w T Narmal - Mt 2
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Satety Settings
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> Specifications 5.1

Flight Controller

Product Name SpeedyBee F405 AIO

MCU STM32F405

Gyro ICM-42688P

USB Port Type Type-C

Barometer SPA06-003

0oSsD Supported

Bluetooth BLE Supported, Bluetooth speed enhancement - 2.0

Wireless Flight Controller

Firmware Update Supported (no need to press physical BOOT button)

Wireless Download & Black

Box Analysis Not supported

DJI Air Unit Connection Method = Supports both 6-pin direct insertion and soldering

6-pin DJI Sky Port Direct Supported, can directly connect to DJI 03/RunCam Link
Insertion /Caddx Vista without changing wire order
Flash (for BlackBox) 8MB

Betaflight CC Pads (Camera

Parameter Adjustment) Supported

Input Voltage
4V5 Output

5V BEC Output
9V BEC Output
MOTOR

UART

ESC Telemetry
12C

LED Pads
Buzzer Pads
BOOT Button

RSSI Pads

SmartPort

3S-6S LiPo battery
Two 4V5 outputs; total current 1A

Three 5V outputs; total current 2A; shared with 4V5

None (comes with an external BEC module, can switch
between 5V and 9V); total current output 2A

M1-M4

4 full-function serial ports
(UART3,UART4,UART5,UART6+SBUS[R2])

None

Supported

Supported, used to control WS2812 LED lights
Supported, BZ+ and BZ- pads

Supported, press and hold the BOOT button while powering on to
enter DFU mode for firmware recovery

None

Not supported



> Specifications

5.1

Flight Controller

Supported Flight Controller
Firmware

Firmware Target Name
Mounting
Dimensions

Weight

ESC

Product Name
Input Voltage
Continuous Current
Burst Current

ESC Protocol

Output Voltage
Current Sensor

Firmware

BetaFlight(Default), INAV

SPEEDYBEE F405AI10

25.5x25.5mm, 2mm hole diameter

33.0mm (length) x 33.0mm (width) x 8mm (height)
13.6g (including CNC)

SpeedyBee F405 AlO
3-6S LiPo battery
40A

45A (10s)

Supports DSHOT600/300; other protocols may cause severe errors,
please use with caution.

VBAT battery voltage (used to power the flight controller)
Supported (Scale = 254, Offset = 0)

Bluejay JH-40 48kHz



