BC7215AC

Arduino Air Conditioner
Remote Control Library
Application Examples
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The BC7215AC Air Conditioner Remote Control Library provides 5 example applications, most
available in both English and Chinese versions:

* ESP8266 Serial Monitor (Non-blocking)
* ESP32 Serial Monitor

* Nano33 IoT Serial Monitor

« ESP32LCD

* ESP32 MQTT

* ESP32 Home Assistant

* ESP8266 Home Assistant

The Serial Monitor version is the simplest demo. It only requires connecting any ESP8266 or
ESP32 Arduino development board to the BC7215A IR transceiver module, then using the Arduino
IDE’s built-in Serial Monitor as the human—machine interface to control the air conditioner.

The LCD and MQTT versions require the LilyGO TTGO T-Display ESP32 board, which comes
with a built-in LCD display and two physical buttons. These hardware features allow the demo
programs to run independently without a PC.

The MQTT version builds on the LCD version by adding MQTT networking support. This enables
users to test network-based air conditioner control via a public MQTT broker. The MQTT version
still retains local button control and can report the updated air conditioner state to the MQTT server.

The examples use ESP8266 NodeMCU boards and ESP32 TTGO T-Display boards. The hardware
connections are as follows:

ESP8266:
* GPIO5 - BC7215A TX

* GPIO16 - BC7215A RX

* GPIO14 - BC7215A MOD
* GPIO4 - BC7215A BUSY
* 3.3V - BC7215A VCC
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ESP32:

GPIO25 - BC7215A TX
GPIO33 - BC7215ARX
GPIO27 - BC7215A MOD
GPIO26 - BC7215A BUSY
3.3V - BC7215A VCC
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Nano33 loT:

RX -BC7215ATX
TX - BC7215A RX
D3 - BC7215A MOD
D2 - BC7215A BUSY
3.3V - BC7215A VCC
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Serial Monitor Version

This version uses the Arduino IDE Serial Monitor (baud rate: 115200). Three program variants are
provided:

* ESP8266 Non-blocking
* ESP32
* Nano33 I[oT

The blocking version is simplest in logic: the program loops indefinitely until a condition is met
(e.g., waiting for user input). It’s useful for understanding the library’s workflow.

The non-blocking version uses a state machine so tasks can proceed in parallel without getting
stuck.

The ESP32 version is a port of the ESP8266 non-blocking version.

After uploading the program, the main menu appears in the Serial Monitor. If not, simply press
Enter or reset the Arduino board.

v Jdev/ttyUsB1 - o0 9

| Send

FL159 517 |0715b | TY00F rYbTbT TAnTLAnT T7b0pTTLrl rlpTnTO0TL5bnt |[OTT 06T T nnTl Tl " 0fO0nAL “000nrT TS nblSOlpTnTO0rs TS

ook ko Koo Rk o R ok K o ok kR ok

* Welcome to BC7215 Universal AC Control Demo Program *
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Current AC control Library status: Mot initialized (must be initialized before use)
Please select:

Sample and initialize control library

Control AC

Save initialization data

Load saved data and initislize using that data

Try next match (1f initislizatieon successful but cannot control AC properly)
Load predefined protocol

L

g

G Autoscroll Show timestamp Mewline v 115200 baud v Clear output

Pairing
First-time use requires sampling the original air conditioner remote control. The collected data is
used to initialize the library. The process is step-by-step, guided on-screen. If initialization fails



repeatedly, the AC model may be one of the rare types that BC7215A cannot directly decode. In this

case, you can try using predefined protocols to test control.
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* Welcome to BC7215 Universal AC Control Demo Program *
b oo oo ks ko oo ok ok ook ook sk ok ook sk ok ks ok ko ko ok ko
Current AC control library status: Mot initialized (must be initialized before use)
Flease select:

1. Sample and initialize contrel library

2. Control AC
Save initialization data
Load saved data and initialize using that data
Try next match (if initialization successful but cannot control AC properly)
Load predefined protocol

MU B W

Now performing IR signal sampling and AC control library initialization.
Mow please point at the IR receiver and press the <Fan Speeds= button on the remote.
Data received: 49 9 2050 A0 1 0 4F 4A 0 81 13 0 0 O 30

AC control Library initialized using received data **SUCCESS** 11|
Flease press any key. Program will return te main menu and AC control can begin...

<

Please set AC remote to = Cooling mode, 25°CI77°F)=, then press any key to continue...

The program will automatically proceed to the next step after receiving the signal...
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* Welcome to BC7215 Universal AC Control Demo Program *
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Current AC control library status: Mot initialized (must be initialized before use)
Please select:

Sample and initialize control library

Control AC

Save initialization data

Load saved data and initialize using that data

Try next match (if initislization successful but cannot control AC properly)
Load predefined protocol

S

A few protocols are not supported for direct deceding by BC7215A chip, provided as predefined protocols.

When direct sampling fails or initialization fails, you can try using predefined data to control the AC.

Brand names listed in protocol names are for reference only. If unable to conmtrol, please try all predefined f
Please select:

MoEh | XIAOML)

M1EOL [ SHIMNCO/SAMSUNG/ELECTROLUX)

D131b (RSD/MCOUAY /TICA)

T102b (WHIRLPOOL/BOSCH/AIRWELL)

M128b (FUJITSU/McQUAY ]

Ll

Selected type 3
66 0 1C 14 00087 500 21 C1 40
21 10 BD 65D 65D 2B S0 1F 19 35 4D 1A A7 72 F9 00 220 44 060 S0 DD A0 43 0390

Initialization successful !!! Press any key to continue
< >
ﬂ Autoscroll Show timestamp Mewline v 115200 baud v Clear output

Once initialized successfully, you can start controlling the AC through a two-level menu:
1. Choose control type (parameters such as temperature, or power on/off).

2. Enter parameter values (temperature, mode, fan speed).



v /dev/ttyUsSB1 - o
| Send
AC Control, please select:
1. Set AC parameters
2., Power ON
3. Power OFF
4, RBeturn to upper menu
AC Parameter Adjustment: Please enter the temperature, e.g.: 24 ;
or enter 'temperature', 'mode', 'fan level' separated by commas ',', e.g.: 24, 1, 2
Ranges and meanings: Temperature(®C) Mode Fan Speed
Range: 16~30 0 - Auto 0 - Auto
1 - Cool 1 - Low
2 - Heat 2 - Medium
3 - Dry 3 - High
4 - Fan
* Values outside the above ranges indicate maintaining current status for that item
(Mote: Limited to settings supported by controlled AC,
For example: setting heat mode on cooling-only AC will have unpredictable results)
Flease enter AC parameter values: (Enter 'exit' to return to upper menu, case insensitive]
18
Sending command to set AC to: 18°C
Sending data: 49 2 20 50 A @ 1 80 48 12 0 81 13 0 0 4 18
Send complete!
Please continue input
24, 0, 2
Sending command to set AC to: 24°C, Mode: Auto Fan Speed: Medium
Sending deta: 78 8 20 S0 A0 1 O CE 43 0 81 13 0 0 C 34
Send completel
Flease continue input
< >
ﬂ Autoscroll Show timestamp Mewline v 115200 baud v Clear output

ESP32 LCD Version

This version uses the TTGO T-Display Arduino board (135x240 ST7789 LCD). It relies on

Bodmer’s TFT_eSPI library, installable via Arduino IDE Library Manager.

You must configure the library by replacing User_Setup.h in TFT_eSPI with the one provided

in the extras/config directory of the BC7215AC library.
When the program runs, the menu appears:
* Left button (SEL) selects items.

* Right button (OK) confirms.
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Pairing
First, perform initialization by sampling the AC remote.
If successful, the program enters the AC control page:
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Button functions:

* Left short press: Decrease temperature
* Right short press: Increase temperature

* Left long press: Switch mode

Right long press: Switch fan speed

Double short press: Enter power control page (left = power on, right = power off)

* Double long press: Enter main menu



Whenever an action changes AC state, BC7215A transmits the corresponding IR signal, and an
indicator appears at the top-right of the screen.

ESP32 MQTT Version

The MQTT version extends the LCD version with:
1. MQTT-based network control
2. Air conditioner status reporting

It uses Nick O’Leary’s PubSubClient library (available in Arduino IDE Library Manager).

1. Preparation Before Compilation

Before compiling, uncomment the following lines in the source and replace with your own values:
// WiFi and device configuration - replace with your values
#define MY_WIFI_SSID "Your WiFi Name"

#define MY_WIFI_PASSWORD "Your WiFi Password"

#define MY_UUID "Your UUID"

Use a UUID generator to create a unique device ID. If two devices share the same UUID, one will
be disconnected by the MQTT server.
Example UUID: b1225e25-81c8-43d7-8183-615793408242

Default MQTT broker: broker .hivemq.com
(You may also use other public brokers such as broker .emqgx. 10).

. Note: This demo uses an unencrypted connection. For production, use TLS-encrypted MQTT.

2. Network-Controlled AC

On startup, the device connects to WiFi, then to the MQTT server. Once connected, WiFi and
MQTT icons appear on the screen.




MQTT Topics:
* Temperature: BC7215A/<UUID>/var/temp
* Mode: BC7215A/<UUID>/var/mode
* Fan speed: BC7215A/<UUID>/var/fan
* Power: BC7215A/<UUID>/var/power

Example:
BC7215A/b1225e25-81c8-43d7-8183-61T5793408242/var/temp

Message formats:

¢ Temperature: "16" — "30"

* Mode:
* 0=Auto
* 1=Cool
* 2= Heat
* 3=Dry
* 4=Fan
* Fan:
* 0=Auto
* 1=Low
* 2= Medium
e 3 =High
* Power:
« 0=0ff
* 1=0n
MQTT Client

Most free public brokers provide web or desktop MQTT clients. Any client can publish control
messages as long as it connects to the same server and topics.

Example HiveMQ web client:
https://www.hivemqg.com/demos/websocket-client/



https://www.hivemq.com/demos/websocket-client/?utm_source=chatgpt.com

@ MQTT Websocket Client * +

O B8 s www.hivemq.com/demos/websocket-client/ w

H I v E M Q Websockets Client Showcase

HIVEMQ Need a fully managed MQTT broker?

CLOUD Get your own Cloud broker and connect up to 100 devices for free. aEt Jour itee scoout
Connection @ connected N
Publish A Subscriptions A
Topic QoS Retain

2-0f8c-4431-a49{-30a6d9ch3737 /varitemp 0
Message

o4 BC7215A/11741ad2...

I BC7215A/11741ad2...

Messages

»

I Temp=24, Mode= COOL , Fan= LOW

I online

AC Status Reporting

Whenever an IR command is sent (via button or MQTT), the new AC state is also reported to the
MQTT server. Clients subscribed to the report topic will receive updates:

BC7215A/<UUID>/var/report

ESP32 Home Assistant Edition

Based on the ESP32 MQTT Edition, this version modifies the MQTT parameters to meet Home

Assistant (HA) requirements. When used with Home Assistant and its MQTT integration, the device

supports automatic discovery without any manual configuration. This enables a plug-and-play
integration into the HA ecosystem for air conditioner control.

Once the device is powered on and successfully paired with the air conditioner, the AC controller
entity will automatically appear within Home Assistant.



BC7215_AC_CONTROLLER
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The firmware is configured to use a local network (LAN) MQTT server. For Home Assistant users,
a local server is the optimal choice as it eliminates the need for complex account credentials and
encryption settings while maintaining security within the local network. The Home Assistant
Edition retains all operations of the standard ESP32 MQTT version, simply adjusting the MQTT
server settings and topics to align with HA specifications.

ESP8266 Home Assistant Edition

Based on the ESP32 version, this edition removes the LCD display and the physical button array. It
utilizes a single onboard button for re-pairing:

Pairing Process: Long-press the button for 2 seconds to enter pairing mode. The user then
points an IR remote at the receiver and sends a "25°C, Cooling Mode" signal.

Since there is no display, a single onboard LED serves as the status indicator:
» Slow Flashing: Not connected to the BC7215A chip.
* Fast Flashing: Pairing mode; waiting to receive an IR signal.

» Short Flash every 3s: Successfully paired; in command parsing mode, waiting for IR
signals.

Due to the lack of a user interface, several interactive operations—such as "Select Temperature
Unit," "Next Match," and "Use Predefined Data"—have been omitted. However, this simplified
version is sufficient for the vast majority of use cases. Since the device lacks local physical controls,
it enters parsing mode immediately after pairing. If a user operates the air conditioner using a
standard IR remote, the latest AC status will be synchronized to Home Assistant automatically.
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