Version: 202605 V1.0.1

Al +BetaFlight

2-in-1 Flight Controller

User Quick Start Guide

2-in-1 design, no need to purchase a separate flight controller
Plug & Play - Replacement for Standard BF FC
It's out-of-the-box ready with a zero-hassle installation
easy to use, no additional training
Integrated Al Vision Tracking Engine
locking and tracking
Full compatibility with all common (CVBS) analog VTX
Highly Integrated & Lightweight Design
Features a single-board design that is ultra-lightweight and has low power consumption
Exceptional Cost-Effectiveness



Intelligent Al takeover, fearless in signal blind spots.

Advanced flight control integrated with Al enables seamless human-Al collaboration. When anticipating entry into a signal blind spot, the pilot can smoothly switch to Al
takeover mode. Even with a complete loss of remote control and video transmission, the powerful onboard Al can still precisely approach the target, ensuring the mission is
accomplished.
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PART 1

Main Parameters




(

Core Specs

Camera & Vision

Al Performance

Peripherals& Connectivity

Environmental

%ﬁ: 1-Main Parameters

Supported Frames
Firmware

Input Voltage

Power Consumption
Weight

Camera Compatibility
Lens Focal Length
Frame rate

Camera Angle

Field of View (FOV)
Video Output Format
Starlight Night Vision
Al Lock Range
Minimum Target Size

Max Target Speed
Al Lock Modes

Receiver Protocol
ESC Protocol
Servo

Operating Temperature

5-18 inch quadcopters

Beta Flight (No extra purchase. )

4S - 8S LiPo

2W

109

1080P Digital Camera

4mm

60FPS

0-60° ( 20-30° Recommended )
96°

CVBS

Available

Vehicle: 450m | Person: 150m
20x20 pixels

> 80km/h

Hard Lock : Crosshair mandatory lock, Capable of locking onto any kind of
targets, moving & stationary.

ELRS(CRSF)
DSHOT 300/600
Two-channel PWM servo signal

-25°C to 55°C

Digital Camera
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Diagram



ﬁ% 2-Circuit connection Diagram

| Four-in-one Electronic
| Speed Controller

ﬁ Electric

Motor

R &
ectric

,4"85 Motor

Lithium

Battery ;

SOC: firmware upgrade

Digital Camera

FC: Betaflight GCS

If you need to adjust VTX parameters via remote
control, please connect to TX1.

5.8G Analog VTX




Initial Setup & Calibration
(using Betaflight GCS)

updating, configuring and tuning of your flight controller

Welcome to the Betaflight App, a utility designed to simplify



ﬁ‘;}é{; 3-Initial Setup & Calibration (using Betaflight GCS)
Step 1: Connecting to the Configurator

e BF 4.6 firmware can only be configured via the official web-based ground station ( https://betaflight.am32.cal/ ). It is recommended to use Chrome or Edge browsers.
The traditional desktop Configurator is no longer supported.
A\ Troubleshooting: If the flight controller (FC) fails to connect, please verify the following: You are using a USB data cable (not a charge-only cable). The FC is powered on.The correct USB drivers are installed.

app.betaflight.com wants to connect to a serial port Select your device v e
P = Select your device
App Versio  BIEHH (COM1) Update Firmware | Connect
Betaflight VID:6790 PID:57860

JL_SPP (COM195)

2026-0508 @16:43:06 -/ ~ EFSNEEE (COM196)
— I can't find my USB device —
Betaflight CH32H415 (COM38) - Paired
E ! — I can't find my DF}

& Documentation & Support
Welcome to the Betaflight App, a utility designed to simplify updating, configuring and tuning of your flight controller.

[ Privacy Policy

£+ Options

3. Click Connect and wait
“Skvstars.  HOProp  JHEMCU  Rediolink for the interface to
establish communication
with the FC.

#: Firmware Flasher

2. Select th L COMBortt PaRaTasey 1. Use a USB data cable to connect the flight controller’'s FC port to the
. Select the correc ort from the dropdown menu. .
P asay & computer’'s USB port, Navigate to https://betaflight.am32.ca/ in

your browser. If prompted, select “Can’t find my USB device”.

Hardware / Donation Notice
flight controller software that is open source and is avalable free of charge

anty (o all users.

e Betaflight or Betaflight App useful, please consider supporting its

by donating.

The application supports all hardware that can run Betaflight. Check flash tab for full list of

The firmware source code can be downloaded from /\ Please connect to the FC port of the flight controller. Conmtute fnancily n an cngang b, you should consebecomng

For legacy hardware using a CP210x USB to serial chip:
The latest CP210x Drivers can be downloaded from

The latest Zadig for Windows USB driver installation can be downloaded from
ImpulseRC Driver Fixer can be downloaded

We also have a )
Join s to get a place to talk about Betaflight, ask configuration questions, or just hang out with fellow pilots.

Betaflight ;
Share your flight experience, talk about Betaflight, help other people or get some help for yourself from the community.

Betaflight App collects anonymous usage statistics. For example, this data includes (but is not limited to) the number of launches, geographical region of the users, types of flight controllers, firmware versions, usage of Ul elements and tabs, etc. The summary of this data is shared <. Collection is done in order to better understand how Betaflight App is being

used, to understand community trends, and for possible Ul improvements. Users can opt-out of data collection in the Options tab.

Change language:
Port utilization:D:0%-U:0%  Packeterror0  [12Cerror0  CycleTime:0  CPU Load:0% App Version: 2025.12.2 (a2d0f50)


https://betaflight.am32.ca/
https://betaflight.am32.ca/

: 3-Initial Setup & Calibration (using Betaflight GCS)
Step 2: Setup

The Setup tab is the default landing page after connecting the flight controller (FC). It displays essential FC information, sensor statuses, and vehicle attitude.

e A o Dataflash: free 0B
2537659 < by
FLIGHT O s TR g L
App Version: 2025.12.2 (a2d0f50) A © Gyo  Accel  Ma o G B Update Firmware  Disconnect
Firmware: 4.6.0 BTFL Enable Expert Mode

Target: WCH/WCH_H4(CH32H415)
2026-05-08 @16:49:54 — Arming Disabled

| | Setup

X Ports
I e A e Place board or frame on leveled surface, proceed with calibration, ensure platform s not moving during calibration period
£} Configuration
Calibrate Magnetometer ve multirotor at least 360 degrees on all axis of rotation, you have 30 seconds to perform this task
) Power & Battery
Erase Settings e flight controller to an unconfigured state.
@ Fallate e e Reboot Nboot loader / DFU mode.
“§ Presets
’ Instruments
sk PID Tuning Yaw: 192 deg
Pitch: 0.4 deg
@ Receiver Roll:  0.1deg % ‘
& Modes . T = K
P 1. Follow the on-screen instructions. Place the FC or aircraft level and stationary,
P
& Servos then click “Calibrate Accelerometer”. Gps
& GPS 3D Fix:
Number of Satellites: 0
F N o
@ OSD
() Video Transmitter yEeminol6)
Arming Disable Flags: RX_FAILSAFE MSP
# LED Strip Battery voltage: 2537V
Capacity drawn: 23 mAh
4 Sensors Current draw: 0.20A
RSSI: 0dBm
& Tethered Logging T o
W: Blackbox
Sensorinfo
Bcu
Gyro:
Accel: 1CM42688P
Mag: Not detected or disabled
Baro: Not detected or disabled
. . oro . Sonar: Not detected or disabled
Attltude |ndlcat0r Verlflcatlon Optical Flow: Not detected or disabled
After calibration, observe the attitude indicator in the center of the screen: Firmuareinfo
e When the FC is placed level, the indicator should display a level state. Y o st
e Pitch and Roll values should read approximately 0°. it No hutd formaton avalable
e . . . Firmware: Options
e Slowly tilting the FC should cause the indicator to respond accordingly.
e |f the orientation is incorrect, adjust the board alignment angles in the Configuration tab under Board Alignment. | (Newerkinfo &
Status: Online
Type: 3

Port utilization:D:17%-U:2%  Connection: 00:02  Packeterror:0 [2Cerror:1  Cycle Time:124 ~ CPU Load:21% App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)



g}g 3-Initial Setup & Calibration (using Betaflight GCS)
Step 3: Ports

The Ports tab is used to configure the peripheral assignments for each UART on the flight controller. Proper port configuration is essential for your
peripherals to function correctly.

A % < Dataflash: free 0B
FLIGHT i =
App Version: 2025.12.2 (a2d0f50) a v Gyro  Accel Baro GPS  Sonar Update Firmware Disconnect
Firmware: 4.6.0 BTFL Enable Expert Mode
Target: WCH/WCH_HA(CH32H415)
20260508 @16:49:54 - Arming Disabled

1. Select the appropriate protocol for your VTX.
/~ Setup PO rtS WIKI

Note: not all c are valid. When the flight controller firmware detects this the serial port configuration will be reset.

£ Configuration Note: Do NOT disable MSP on the first serial port unless you know what you are doing. You may have to reflash and erase your configuration if you do.

) Power & Battery

Identifier Configuration/MsP Serial Rx Telemetry Output Sensor Input Peripherals
D Failsafe
USB VeP 115200 v Disabled v | AUTO v Disabled v | 57600 v Disabled v (115200 v
4, Presets
. UART1 115200 v Disabled v | AUTO v Disabled v | 57600 v VP IREATLY) Vh 115200 v
sh PID Tuning
Disabled
& Receiver UART2 115200 v Disabled V| | AUTO v Disabled V| | 57600 v P Penm 115200 v
@ Modes Blackbox logging
UART3 115200 v Disabled v/ | AUTO v Disabled | | 57600 v 115200 v

Camera (RunCam Protocol)
111 Adjustments
05D (Frsky Protocol)

. UART4 115200 v Disabled v| | AUTO v Disabled | | 57600 v 115200 v
& Servos I VTX (IRC Tramp)
& GPs UARTS 115200 v Disabled v | AUTO v Disabled v | | 57600 v VTX (MSP + Displayport) 115200 v
- VX (TBS SmartAudio)

Mot UART6 115200 v Disabled v/ | AUTO v Disabled v | 57600 v 115200 v
= 0sD

UART? 115200 v Disabled v | AUTO v ESC v 57600 v Disabled MERIE I
) Video Transmitter
# LED Swip UARTS ~s00000 v Disabled v | | AUTO v Disabled | | 57600 v Disabled v (115200 v

- Sensors
£ Tethered Logging
: Blackbox

Bcu

2. After changing port settings, you must save and
reboot the flight controller for the changes to take effect.

Port utilization:D:15%-U:1%  Connection: 00:22  Packeterror:0 12Cerror:1 ~ Cycle Time:124 ~ CPU Load:21% App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)



Step 4: Configuration

g}g 3-Initial Setup & Calibration (using Betaflight GCS)

The Configuration tab contains the flight controller’ s core system settings, including PID loop frequency, feature switches, and customization options.

FLIGHT

App Version: 2025.12.2 (a2d0f50)

Firmware: 4.6.0 BTFL

Target: WCH/WCH_H4(CH32H415)
2026-05-08 @16:49:54 - Arming Disabled

# setup Configuration

K Ports

I I Note: Not all combinations of features are valid. When the flight controller firmware detects invalid feature combinations conflicting features will be disabled.

I S SFCS

A Gyro  Accel

If the flight controller board’s mounting orientation is changed, you must re-adjust the angles in the Board

Alignment section to match the actual mounting orientation exactly.

Note: Make sure your FC is able to operate at these speeds! Check CPU and cycletime stability. Changing this may require PID re-tuning. TIP: Disable Accelerometer and other sensors to gain

Note: Configure serial ports before enabling the features that will use the ports.
) Power & Battery
System configuration

P Failsafe
X, Presets

more performance.
h PID Tuning

8.00 kHz Gyro update frequency
@ Receiver

800kHz v PIDloop frequency
@ Modes

Accelerometer

{11 Adjustments () Barometer (if supported)
& Servos Magnetometer (if supported)
& GPS Personalization
() (s Aircraft name
@ 0SD

Pilot name
) Video Transmitter

# LED Strip Camera
I~ Sensors 0 $ | FPV Camera Angle [degrees]

15 Tethered Logging

Arming <
<l Blackbox -

180 5 | Maximum ARM Angle [degrees]
Bcu .

Calibrate Gyro on first arm

Other Features

AIRMODE
CHANNEL_FORWARDING
INFLIGHT_ACC_CAL
LED_STRIP

0sD

SERVO_TILT

Port utllization:D:14%-U:0%  Connection: 00:50 ~ Packeterror:0  I2Cerror:1 ~ Cycle Time:124

Permanently enable Airmode

Forward aux channels to servo outputs

In-fight level calibration
Multi-color RGB LED strip support
On Screen Display

Servo gimbal

CPU Load:21%

Dataflash: free 0B

Update Firmware ~ Disconnect
Enable Expert Mode

WIKI

Board Alignment

Do % Roll Degrees

9o % Pitch Degrees

® 270 §  Yaw Degrees

Active IMU

Sensor Configuration
NONE v Rangefinder

NONE v Optical Flow

Accelerometer trims

0 + | Accelerometer Roll Trim

0 +  Accelerometer Pitch Trim

Dshot Beacon Configuration

1 v Beacon Tone
Enable All Disable All
Enabled Feature
RX_LOST

RX_SET

Beeper Configuration
Enable All | | Disable All

Enabled Feature
GYRO_CALIBRATED

RX LOST

3 RX_LOST_LANDING
DISARMING
ARMING
ARMING_GPS_FIX

BAT_CRIT_LOW

Description

Beeps when TX Is turned off or signal lost (repeat until TX is okay)

Beeps when aux channel is set for beep

Save and Reboot

Description

Beeps when gyro has been calibrated
Beeps when TX Is turned off or signal lost (repeat until TX is okay)

Beeps SOS when armed and TX Is turned off or signal lost (autolanding/autodisarm)
Beep when disarming the flightcontroller

Beep when arming the flightcontroller

Beep a special tone when arming the board and GPS has fix

Longer warning beeps when battery is critically low (repeats)

App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)

1"



ﬁ;ﬁgj 3-Initial Setup & Calibration (using Betaflight GCS)
Step 5: Power & Battery

The Battery Calibration page is used to configure battery parameters, calibrate the voltage sensor, and set up the current sensor to ensure accurate and

reliable battery readings.

; A D Dataflash: free 0B
2537v(69 S 5 il
FLIGHT (2537 R SRt Al

App Version: 2025.12.2 (a2d0f50) A ® Gyro  Accel Mag aro Sonar Update Firmware Disconnect

Firmware: 4.6.0 BTFL Enable Expert Mode

Target: WCH/WCH_HA4(CH32H415)

2026-05-08 @16:49:54  Arming Disabled
D Power & Battery i
K Ports
Battery Power State
£ Configuration
Onboard ADC v Voltage Meter Source Connected Yes (Cells: 3)
Voltage 2535V
mAh used 26mAh
@ Failsafe Onboard ADC v Current Meter Source Amperage 0.05A
¥, Preset: s
X Presets 33 ¢ Minimum Cell Voltage e
& PID Tuning 43 % Maximy n |
@ Receiver Calibration Manager X
35 5 Warning

@ Modes

0 % | Capaci
$11 Adjustments
To calibrate, use a multimeter to measure the actual voltage / current draw on your aircraft (with a battery plugged in), and enter the values below. Then, with the same battery still plugged in, click [Calibrate].

4 Servos Voltage Meter

& GPS Note: Before calibrating the scale make sure that divider and multiplier for voltage and offset for amperage is set properly.
LGS Leaving the values at 0 will not apply calibration.

Motors
- Remember to remove propellers before plugging in a battery!
= 0SD
() Video Transmitter Battery 0 % Measured Voltage
0 % Measured Ampengge

# LED Strip
ALSensore Calibrate

154 Tethered Logging

< Blackbox
B 3.Save the
. . settings after
2. In the pop-up window, enter the correct voltage measured by a multimeter, = ratien &
then click “Calibrate” . The flight controller will automatically adjust the scaling complete

ratio so that the ground station readings match the multimeter readings.

1.Click "Calibrate” .

et

Port utilization:D:17%-U:1%  Connection: 01:09 ~ Packeterror:0  [2Cerror:1  Cycle Time:123 ~ CPU Load:21% App Version: 2025.12.2 (a2d0f50),, Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)



: 3-Initial Setup & Calibration (using Betaflight GCS)

Step 6: Receiver

The Receiver tab is used to configure the receiver’ s protocol, channel mapping, and signal processing parameters.

533V (6 A Dataflash: free 0B
FLIGHT i vl R e
App Version: 2025.12.2 (a2d0f50) A © Gyro Accel Mag Baro GPS Sonar Update Firmware Disconnect
Firmware: 4.6.0 BTFL [ Enable Expert Mode
Target: WCH/WCH_H4(CH32H415)

2026-05-08 @16:49:54 - Arming Disabled Show Log
# seup Receiver LI
K¢ Ports

. . The settings are in the Failsafe tab, which requires Expert Mode.
o Configuration * Use the latest Tx firmware!
. in the Transmitter if using OpenTx or EdgeTx.
) Power & Battery Basic Setup: Configure the 'Recelver' settings correctly. Choose the correct ‘Channel Map’ for your radio. Check that the Roll, Pitch and other bar graphs move correctly. Adjust the channel endpoint or range values in the transmitter to ~1000 to ~2000, and set the midpoint to 1500. For more Information, read the
@ Failsafe
Preview Receiver
%, Presets
Serial (via UART) v
PID Tunil
A'& Ol Recelver Mode
p o——— + The UART for the receiver must be set to Serial Rx (in the Ports tab)
' Modes - Select the correct data format from the drop-down, below:
=
#11 Adjustments CRSF v
4 Servos Serlal Recelver Provider
*ops ol a1 (N T 0o Some Recener Providers are notsupporte by current Bulld Configuraion.
picch €] (0
& Motors tch IEl
vaw (7] (00
@ 0SD Throttle (1] (D 885 Telemetry RSSI (Signal Strength)
() Video Transmitter AUX 1 1675 ¢ TELEMETRY Telemetry output RSSI_ADC Analog RSSI Input
Aux2. (N oo
# LED Strip TS =
RSSI Channel Channel Map
- Sensors AUx4 00
Auxs. N oo Bl | | et g
53 Tethered Loggin,
=0 Aux (o0
: Blackbox Aux7 e 'Stick Low’ Threshold Stick Center 'Stick High' Threshold
Auxs (N 0o
Bcu 1050 % 1500 1900 &
Auxs o0
Auxto. Q0
aux 11 N 0o i N Doy
oy —_____=]) o ¢ s B @ B
1.Use the Channel Monitor to verify the receiver is working properly: RC smoothing
Ensure the receiver and transmitter are paired. on <) RCsmoothing 2. Save.

e Confirm the Roll/Pitch/Yaw directions are correct.
e Confirm the throttle displays the lowest value when at the lowest position.
e Toggle each switch and confirm the AUX channels switch correctly. GRS oot CaaT e e m.shEl

App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)

30 $  Setpoint Auto Factor

e Move the transmitter’s sticks and observe the corresponding channel bar graph changes. | .. < T —— \

Port utllization:D:25%-U:2% ~ Connection: 02:57 ~ Packeterror:0 I2Cerror:1 ~ Cycle Time:124 ~ CPU Load:21%

13



3-Initial Setup & Calibration (using Betaflight GCS)
Step 7: Modes

The Modes tab is used to configure the channel assignments for flight mode switches. Properly configuring these switches allows for safer and more convenient flight.

Beginners are recommended to practice with ANGLE mode first, then switch to ACRO mode after becoming familiar with the controls. ANGLE mode limits the maximum bank angle
(default 65 degrees), and the aircraft will automatically return to level when the sticks are released.

] A . Dataflash free 0B
FLIGHT (o N & e il
App Version: 2025.12.2 (a2dof50) 4 @ Gyro Accel Barm ‘ nar Update Firmware Disconnect
Firmware: 4.6.0 BIFL Enable Expert Mode
Target WOH/WCH _HA(CHI2HA15)
2026-05-08 @16:49:54 — Arming Disabled
5
Hsap Modes wik
X Ports
Configure mades here using a combination of ranges and/or links to other modes (Iinks supported on BF 4.0and later). Use ranges to define the switches on your and corresp mode Arecewer channel thar grves a reading between a range min/ma will acovate the made. Use alink to actvate a mode when another mode is activated. Exceptions: ARM cannot be linked

£ Configuration toor from another mode, mudes cannot be linked to other maes that are configured with a link (chamed links). Multiple ranges/links can be used to activate any mode, If there is more than one range/link defined for a mode, each of them can be set to AND ar OR. A mode will be activated when:

ALL AND ranges/links are active; OR

) Power & Battery - at least one OR range/link 1s actve.
 Failsate Rernenber Lo save your seltings using Uve Save button.
A\ Presets
Hide unused modes
&% PID Tuning
@ Receiver ARM AT
Add Range Min: 1700
Max: 2100
1.7 Adjustments
4 Servos ANGLE [2] AUKZ v
= GPS Add Link Min: 1300
Max; 1700
Add Range
& Motors o
= 0sDh
HORIZON AUKZ v
49 Videa Transmitter AT Min: 1700
Max: 2100
# LED Strip Add Range
4 Sensors

ALTHOLD

Skl po Mode Switch Assignment Example

¥ Blackbiox Add Range

2 Example e i iti

- P Description Switch Position
HEADFREE Channel

Add Link ARM (Unlock) AUX1 Unlock motors Switch high position

Add Range

ACRO (Manual) AUX2 Full manual control, no self-leveling Switch low position (900~1300)

FAILSAFE

Add Link

A ANGLE (Self-Level) AUX2 Limit maximum bank angle, auto-center Switch mid position (1300~1700) Save
pes troLn HORIZON (Semi-Level) AUX2 Small angle self-level, large angle stunt Switch high position (1700~2100) \

Add Link

Add Range BEEPER (Buzzer) AUX3

Trigger buzzer via transmitter switch after crash

As needed
for easy recovery

Port utilization:0:21%-U:2%  Connection: 03:11  Packeterror)  12Cerrorl  Cycle Time: 123 CPU Loadi21% App Version: 2025.12.2 (a2d0f50) , Firmware: 4.6.0 BTFL , Target: WCH/WCH_HA{CH32H415)



Z§§j 3-Initial Setup & Calibration (using Betaflight GCS) /A Before testing the motor order, be sure to remove

all propellers! High - speed rotating propellers can

Step 8: Motors cause serious injury!

The Motors tab is used to configure motor mixing types, ESC protocols, test motor directions, etc. This is a critical step to ensure the aircraft flies properly.

FLIOHT 1. Motor Order Calibration: @I L b &
Ao erson: 2025 122 200 Operation steps: Click “Reorder Motors” to ensure the motor order matches the diagram. The' | G il e nable Eipprintoe CTC R BEEN0RG
Target: WCHWCH_H4(CH32H415)

2026:05.08 @16:49.5% - Arming Disabled BF default order is: 1-Bottom Right, 2-Top Right, 3-Bottom Left, 4-Top Left (X-frame).
2. Motor Direction Calibration:

Dataflash: free 08 Ei!

(

& Sew q A O O A a A
i Motors Operation steps: Click “Motor Direction”, observe the rotation direction of each motor. Wi
K pares . . o e .
e Micer Diagonal motors should rotate in the same direction. If a motor’s direction is incorrect, click the
PT— auanx “Reverse” option for that motor to correct it. v
D Failsate Mator direction IS Teversed | WSE Gy @
3 Refresh 20ms %
ok PID Tuning 1 T & G
& Receiver 100 T T T T T SN 2SRy
3 1 =
2 Modes rvs: (S
111 Adjustments Voltage: 2531V Amperage: 0.10A Amp. drawn: 32 mAR
| Reorder motors Motor direction
e 1 2 3 4 5 {1 ¥ 8
ol ESC Features
I—I DSHOTE00 ~ ESC/Motor protocol . - s b
= 0SD
% Vided Tr g MOTOR_STOP Don't spin the motars when armed )
st FSC_SENSOR Use Kish/BLHell_32 £SC telemetry over a separate wire "?“?l \qu?L \R(fli \RLJL
i e Bidirectional DShot {requires supperted ESC firmware)
o AN 5 Mator poles (number of Mmagnets on the motar bell)
&) Tethered Logging
55 v Motor Idie (%) 1000 1000 1000 1000 1000 1000 oo 1000 Master
¥ Blackbox

leu | Motor Test Mode / Arming Notice:
3D ESC/Motor Features

WARNING: Serious risk of Injury! Remove all propellers!
EL) 30 mode (for use with reversible £SCs)

+ Moters will spin up when armed or when shders are rased

+ Motor test mode will remain active after maving to another Tab
+ Hitting any key wil stop the motars, but anly in the Motors Tab
+ Disconnecting the USE cable may not stop the motors!

| lunderstand the risks, the propellers are removed - enable motor control and arming, and disable Runaway Takeoff Prevention.

3. Save and Reboot

~

save and Reboot | Stop motors

App Version: 2025.12.2 (a2d0f50) , Firmware: 4.6.0 BIFL , Target: WCHMWCH_HA(CHIZHATS)

Portutilization:Di3as 4%  Connection: 03:40  Packeterror0  |2Cerror]  Cycle ime:i24  CPU Load:21%



gﬂ{; 3-Initial Setup & Calibration (using Betaflight GCS)
Step 9: OSD

The OSD (On - Screen Display) page is used to configure the flight information displayed on the FPV screen.
A reasonable OSD configuration can provide key information during flight.

A 3
FLIGHT (- 25516 A & & o Dataflash: free 0B {
App Version: 2025.12.2 (a2d0f50) o . o A ® Gyro  Accel Mag Baro GPS Sonar Update Firmware Disconnect
Fimvare: 46,0 BTFL 1. The on-screen overlay display information can be C_Enatle Bxpert Mode
Target: WCH/WCH_H4(CH32H415) .

20260508 0164354 - Arming isabled set according to your needs and preferences.
/ Setup OS D wiki
K Ports
% Configuration Note: OSD preview may not show the actual font that s installed g the flight controller. The layout of individual elements may look different when older versions of the firmware are used - please check the look through your goggles before fiing.

Power & Battery 1 2 3 Elements Preview for OSD Profile 1 v Font Default v [ |Rulers Active OSD Profile
@ Failsafe o o current:
sie 0SD Profile 1 v
* Presets [J ) [ Adjustment range = rotle
4 PID Tuning OO0 Arcraftname ®
v [J [ Afitude  AGLwithout decimals v [ VELO[ImEE
@ (Recelvey OO O Ange: pitch E] OAuto OPAL ONTSC O HD
& Modes 000 angerol (]
fifapemenc 000 Antgraviy = Units
0 O O Artificial horizon sidebars @ O Imperial © Metric O British
@ Servos ¥ [ () Anificial horizon [ ]
@S D00 avae ® erxra
¥ [ [ Battery average cell voltage (=]
@Motors (J () () sattery current draw (] 5 o o =
@ 05 (J () () Battery current mAh drawn (-]
- - OO O Bsatery current Wh drawn 2 Precision: | Second 5
() Video Transmitter
(J () [ Battery efficiency (=] Alarm: 10 B
% LED Strip [J () () Batteryusage Percentage used Bl |
= 2 Source: Total armed time v
-\ Sensors ¥ (J [ satteryvoltage 8
[J () () Blackbox log status ® Precsion S eng 2
54 Tethered Loggin
EERE (J [J ) cameraframe (] Alarm: 10 B
<l Blackbox (J O O compassbar @
Seu (J () () coretemperature ) |
000 croshars a Alarms
[ 0 [ custom message 1 (=] 20 % RssI
(J(J () custom message 2 = T H) e
OO custommessage 3 8 e
2 itude
000 custommessages a 2. Save.
0 O O pebug @ 80 5 | LinkQuality
000 pebug &) 60 % | RsSIdBm
000 besrmed =)
0 O O EsCReM frequency @ Drag elements to change position Warnings
ESCRPM -
000 (=) Arming disabled
() [J () ESCtemperature B e
000 rugnedstance (] {_ Battery not full
(J () () Fup after crash arrow (=] Bty Over capasity
000 rAymode (] C_ Battery warning Font Manager|
10 Gt (] o

Port utilization:D:14%-U:0%  Connection: 03:59  Packeterror:0 [2Cerror:1 ~ Cycle Time:124 ~ CPU Load:21% App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)



g}g 3-Initial Setup & Calibration (using Betaflight GCS)

Step 10: Video Transmission

The Video Transmission page is used to configure the FPV transmitter’ s band, channel, frequency, and power level. Proper VTX configuration ensures a clear
and stable video feed.

531V (65 A 0 Dataflash: free 0B
FLIGHT i TR
App Version: 2025.12.2 (a2d0f50) A ® Gyro  Accel Mag Ba GPS Sor Update Firmware Disconnect
Firmware: 4.6.0 BTFL Enable Expert Mode

Target: WCH/WCH_HA(CH32H415)
2026-05-08 @16:49:54 -- Arming Disabled

“Device Ready” being True indicates normal communication between the flight
#sewp Video Transmitter controller and the transmitter. wia

X Ports

Here you can configure the values for your Video Transmitter (VTX). You can view and change the transmission values, including the VTX Tables, if the flight controller and the VTX support i.
To set up your VTX use the following steps:
1. Go to t11i= page;

£3 Configuration

=) Power & Battery 2. Find the appropriate VTX configuration file for your country and your VTX model and download it;
3. Click 'Load from file' below, select the VTX configuration file, load it;
@ Failsafe 4. Verify that the settings are correct;

5. Click 'Save' to store the VTX settings on the flight controller.

X Presets 6. Optionally click 'Save Lua Script’ to save a lua configuration file you can use with the betaflight lua scripts (See more f1¢1<.)
&k PID Tuning Selected Mode Current Values
@ Receiver Enter frequency directly Device ready m
2 Modes VIXType
RACEBAND v Band
Band RACEBAND
111 Adjustments.
Channel3 v Channel Chapnel 3
 Servos Frequency 5732
& GPS we v Power Power 1wWe
Pit Mode No
& Motors BiMode Pit Mode frequency 0
= 0SD 0 P M rogtiene Low Power Disarm off
I I off v Low Power Disarm
# LED Strip
vixatle VTX Configuration Method:
= 8 % Number of bands . . . . . .
Slseetors 1. Find your transmitter control wire (usually a separate signal wire labeled “RX/DATA/IRC”) and connect it
W2 Blackbox o . . . i . .
. £ 3] Numberofchannes by band to the TX pin of UART 1 on the flight controller. (Refer to the wiring diagram for the transmitter and flight controller)
Nometewer 1 ? B ¢ > ¢ 7 ¢ 2. In the Peripheral column, select the transmitter protocol (refer to the transmitter manufacturer’'s manual).
BOSCAM_, A 5865 & 5845 ¢ 5825 ¢ 5805 & 5785 & 5765 % 5745 ¢ 5725 § Bang 1 . .
sosom B s s s s s s sme s < s < s+ ses : sl 3- IMport the transmitter table (download from the transmitter manufacturer).
BOSCAM_| E 5705 5 | 5685 % | 5665 3 | 5645 3 | 5885 3 = 5905 3 (5925 % (5945 3 Band3 4 Save_
FATSHARK F 5740 ¢ 5760 & 5780 % 5800 & 5820 o 5840 ¢ 5860 & 5880 & Banq4
RACEBANI R 5658 & | (5605 ¢ | (5732 o) (5769 $|| (5806 &) (5843 & | (5880 | (5917 & | Band5
BAND_L L 5362 & 5399 ¢ 5436 5 5473 ¢ 5510 ¢ A 5 5584 3 5621 3 Band 6
BAND_U u 5325 § | (5348 ¢ | (5366 ¢ | (5384 $|) (5402 ¢ ) (5420 § ) (5436 § | (5456 § | Band7
BAND_O o 5474 5 5492 3 5510 % 5528 5546 3 5564 § 5582 3 5600 % Band 8
n 4| Number of power levels Load from clipboard Load from file Save to file Save Lua Script
Port utilization:D:14%-U:0%  Connection: 04:42  Packeterror:0 I2Cerror:1  Cycle Time:124  CPU Load:21% App Version: 2025.12.2 (a2d0f50), Firmware: 4.6.0 BTFL , Target: WCH/WCH_H4(CH32H415)
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Al Mandatory Lock

* Need to set remote control switch for Al mandatory Lock Function (CH10)
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g}g; 4-Set remote control switch for Al Mandatory lock function (CH10)

* Take Jumper T15Pro RC as example, other brands support self-defined setup.

5. Select Channel “CH10” 6. Toggle the switch to be mapped 7. Click Confirm to save and return
(take SA as input source)

8. The lock switch (SA) is displayed in the list,

channel setup completed successfully.
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:gg(: 4-Al Mandatory Lock Operation Diagram (any kind of targets,moving & Stationary.)

Aim the crosshair at the target Align with the target Push the CH10 switch down to enter hard lock mode

o

A green hard lock box appears Release both hands Hit the target
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gﬁ{; 4-Al Mandatory Lock (any kind of targets,moving & Stationary.)
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Firmware Upgrade

URL: 192.168.32.1:8080/
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g% 5-1 Firmware Upgrade Diagram

192.168.32.1:8080/

(3 AIFPV Settings

192.168.32.1:8080

AIFPV Settings

Dual’ 'mera Lens / FOV C Restart

starlight Night Vision Brightness %
8 arl

Ground Tracking

Smart Crosshair Lock Channel
\ e ¢ r; the

Aux GPIO Output

Enable

A\ Please connect to the SOC port of the flight controller.

1. Connect the flight controller's SOC port to the computer with a USB data cable.
2. Open the URL_ http://192.168.32.1:8080/ on your computer and select “Sys”

Computer

AIFPV Upgrade

Update
Offline package

Choose File

' Start Upgrade

K ep USB and power connected until the device restarts.

3. Click “Choose File” to upload the latest firmware package.
4. Click “Start Upgrade”.
5. Wait for the progress bar to finish, then the upgrade is completed.
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 http://192.168.32.1:8080/
http://192.168.32.1:8080/

( ) oge . i
(%) 5_2 Add|t|ona| fu nctlons A\ Please connect to the SOC port of the flight controller.

USB
connection

AIFPV Upgrade

Computer

Start Upgrade
Keep UsB restarts
—_—

192.168.32.1:8080/

AIFPV Settings

Starlight Night Vision Brightness

Starlight Night Vision Brightness %

Adjustable night vision brightness for night flight

Upgrade

Open Upgrade Page




Troubleshooting
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6-Troubleshooting

Below are some common problems and their solutions.

Cannot connect to ground station

Cannot connect to ground station
Receiver has no signal
Receiver has no signal

Channel direction is reversed
Motor does not rotate
Motor direction is reversed
OSD does not display
OSD does not display
VTX cannot be controlled
VTX cannot be controlled
Battery voltage is inaccurate

Unlock fails

USB cable is not a data cable or not compatible
Port is occupied
Protocol selection is incorrect
UART port configuration is incorrect
Channel mapping is incorrect
ESC protocol is mismatched
Wiring error
Video format is mismatched

OSD is not enabled

Tuning wire is not soldered or connected
incorrectly
UART port is not configured with the
corresponding protocol

Voltage meter is not calibrated

Safety conditions are not met

Replace USB data cable
Close other serial port software
Select the correct protocol on the receiver page
Check port configuration
Adjust channel mapping on the receiver page
Set to DSHOT 300/600
Check “reverse” inthe motor direction page
Set to automatic or match the VTX format

Enable OSD in the configuration page

Solder the tuning wire to the corresponding serial port
TX pin

Configure VTX Tramp on the port page
Calibrate the voltage meter with a multimeter

Check if the throttle is at the lowest position

26



