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KT0193F 37 in1 sensor kit for Arduino


1.Description

[image: ]

This sensor kit contains 37 kinds of commonly used sensor modules in playing the microcontroller, such as active buzzer module, 5V relay module, temperature and humidity module and so on. It is compatible for various microcontrollers and Raspberry Pi.

At the same time, we also provide some detailed projects for each sensor based on development board, including wiring method, test code, etc. It can help you have further understanding of those sensor modules and can apply them to interactive projects.

Note that in the following projects, the main board and other wires are not included in this kit. You need to prepare them by yourself.

Tutorial and code download address：KT0193F Tutorial [https://fs.keyestudio.com/KT0193F]



2.Component List



	

	NAME

	PHOTO





	1

	Two-color LED Module

	[image: ]



	2

	Colorful flashing LED Module

	[image: ]



	3

	DIP RGB LED Module

	[image: ]



	4

	SMD RGB LED Module

	[image: ]



	5

	Active Buzzer Module

	[image: ]



	6

	Passive Buzzer Module

	[image: ]



	7

	Laser Transmitter Module
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	8

	5V 1 Channel Relay Module

	[image: ]



	9

	Digital Push Button Module

	[image: ]



	10

	Digital Tilt Sensor
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	11

	Knock Sensor Module

	[image: ]



	12

	Hall Magnetic Sensor
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	13

	Vibration Sensor Module

	[image: ]



	14

	Photo Interrupter Module

	[image: ]



	15

	Line Tracking Sensor

	[image: ]



	16

	Infrared Obstacle Avoidance Sensor

	[image: ]



	17

	Photoresistor module

	[image: ]



	18

	Water Sensor
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	19

	Soil Humidity Sensor

	[image: ]



	20

	Flame Sensor

	[image: ]



	21

	Linear Magnetic Hall Sensor

	[image: ]



	22

	Metal Touch Sensor
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	23

	Reed Switch Module
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	24

	Digita Temperature Sensor
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	25

	High-sensitivity sound sensor

	[image: ]



	26

	Analog Sound Sensor
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	27

	Digital IR Receiver Module
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	28

	Digital IR Transmitter Module

	[image: ]



	29

	1602 LCD module

	[image: KS0061A]



	30

	DHT11 Sensor

	[image: ]



	31

	PIR Motion Sensor

	[image: ]



	32

	Joystick Module

	[image: ]



	33

	Rotary Encoder Module

	[image: ]



	34

	4x4 membrane keypad

	[image: ]



	35

	HC-SR04 Blue Ultrasonic Sensor

	[image: ]



	36

	MMA8452Q Acceleration Sensor

	[image: MD0474]



	37

	DS1307 Clock Module

	[image: ]



	38

	potentiometer

	[image: 22100007]



	39

	Zy-170 hole white (without package) with buckle for environmental protection

	[image: 60320012]








3. How to Add a Library?

What are Libraries ?

Libraries [https://www.arduino.cc/en/Reference/Libraries] are a collection of code that makes it easy for you to connect to a sensor,display, module, etc.

For example, the built-in LiquidCrystal library helps talk to LCD displays. There are hundreds of additional libraries available on the Internet for download.

The built-in libraries and some of these additional libraries are listed in the reference.

How to Install a Library ?

Here we will introduce the most simple way for you to add libraries .

Step 1：After downloading well the Arduino IDE, you can right-click the icon of Arduino IDE.

Find the option “Open file location” shown as below:

[image: IMG_256]

Step 2: Enter it to find out libraries folder, this folder is the library file of Arduino.

[image: ]

Step 3： Next to find out the “libraries” folder of this kit(seen in the link: https://fs.keyestudio.com/KT0193F), you just need to replicate and paste it into the libraries folder of Arduino IDE.

[image: ]

[image: ]
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Then copy the above libraries in the libraries of Arduino, as shown below:

[image: ]



4.Projects


Project 1: Two-color LED Module

[image: ]

Description

[image: ]

The Two Color LED module can emits red and yellow light. You can light it with blink’s code ,can also adjust the intensity of each color using PWM.

It Compatible with popular electronics platforms like Arduino, Raspberry Pi, ESP32 and more.

This module consist of a common cathode 5mm red/yellow LED, a 0Ω resistor, and 3 male header pins. Since the operating voltage is between 2.0v and 2.5v, you’ll have to use limiting resistors to prevent burnout when connecting to the Arduino.

Specification



	Operating Voltage

	2v ~ 2.5v





	Working Current

	10mA



	Diameter

	5mm



	Package Type

	Diffusion



	Color

	Red + Yellow



	Beam Angle

	150



	Wavelength

	571nm + 644nm



	Luminosity Intensity (MCD)

	20-40; 40-80






How Does It Work?

[image: IMG_256]

A dual-color light-emitting diode (LED) is capable of emitting two different colors of light, typically red and yellow, rather than only one color.

It is housed in a 3mm or 5mm epoxy package. It has 3 leads; a common cathode or common anode is available. A dual-color LED features two LED terminals, or pins, arranged in the circuit in anti-parallel and connected by a cathode/anode.

Positive voltage can be directed towards one of the LED terminals, causing that terminal to emit light of the corresponding color; when the direction of the voltage is reversed, the light of the other color is emitted.

In a dual-color LED, only one of the pins can receive voltage at a time. As a result, this type of LED frequently functions as indicator lights for a variety of devices, including televisions, digital cameras, and remote controls.

Pinout

[image: ]

YELLOW is the yellow LED pin which we connect to the Arduino.

RED is the red LED pin which we connect to the Arduino.

GND should be connected to the ground of Arduino.

Connection Diagram

Connect the yellow pin (Y) on the board to Pin 10 on the Arduino, connect the red pin (R) to pin 11. Lastly, connect the ground pin (G) to GND.

[image: ]

[image: ][image: ]

Sample Code
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Contribution Guidelines

This library is the culmination of the expertise of many members of the open source community who have dedicated their time and hard work.
The best way to ask for help or propose a new idea is to create a new discussion and / or a new Pull Request
with your code changes to allow you to share your own innovations with the rest of the community.

The following are some guidelines to observe when creating discussions / PRs:


	Be friendly; it is important that we can all enjoy a safe space as we are all working on the same project and it is okay for people to have different ideas.


	Use reasonable titles; refrain from using overly long or capitalized titles as they are usually annoying and do little to encourage others to help :smile:.


	Use the style; we use the original C Style by Kerninghan / Ritchie [https://en.wikipedia.org/wiki/Indentation_style#K&R_style] in variant: 1TBS (OTBS) [https://en.wikipedia.org/wiki/Indentation_style#Variant:_1TBS_(OTBS)].
In short: 4 spaces indentation, no tabs, opening braces on the same line, braces are mandatory on all if/while/do, no hard line length limit.
To beautify your code, you may use the online formatter here [https://www.freecodeformat.com/c-format.php].


	Cover all occurences of the problem / addition you address with your PR. Do not forget the documentation like it is done for existing code. Code changes without proper documentation will be rejected!
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Contributors

These are the active contributors of this project that you may contact if there is anything you need help with or if you have suggestions.


	ArminJo [https://github.com/ArminJo] Maintainer


	z3t0 [https://github.com/z3t0] the main contributor until version 2.4.0.


	Email: zetoslab@gmail.com






	shirriff [https://github.com/shirriff]: An amazing person who worked to create this awesome library and provide unending support


	Informatic [https://github.com/Informatic]


	fmeschia [https://github.com/fmeschia]


	PaulStoffregen [https://github.com/paulstroffregen]


	crash7 [https://github.com/crash7]


	Neco777 [https://github.com/neco777]


	Lauszus [https://github.com/lauszus]


	csBlueChip [https://github.com/csbluechip] contributed major and vital changes to the code base.


	Sebazzz [https://github.com/sebazz]


	lumbric [https://github.com/lumbric]


	ElectricRCAircraftGuy [https://github.com/electricrcaircraftguy]


	philipphenkel [https://github.com/philipphenkel]


	MCUdude [https://github.com/MCUdude]


	adamlhumphreys [https://github.com/adamlhumphreys] (code space improvements)


	marcmerlin [https://github.com/marcmerlin] (ESP32 port)


	MrBryonMiller [https://github.com/MrBryonMiller]


	bengtmartensson [https://github.com/bengtmartensson] providing support


	AnalysIR [https:/github.com/AnalysIR] providing support


	eshicks4 [https://github.com/eshicks4]


	Jim-2249 [https://github.com/Jim-2249]


	pmalasp [https://github.com/pmalasp]




Note: Please let ArminJo [https://github.com/ArminJo] know if you have been missed.
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IRremote Arduino Library

This library enables you to send and receive using infra-red signals on an Arduino.


Version 3.6.2 [https://github.com/Arduino-IRremote/Arduino-IRremote/archive/master.zip] - work in progress

[image: License: MIT] [https://opensource.org/licenses/MIT]
[image: Commits since latest] [https://github.com/Arduino-IRremote/Arduino-IRremote/commits/master]
[image: Installation instructions] [https://www.ardu-badge.com/IRremote]
[image: LibraryBuild] [https://github.com/Arduino-IRremote/Arduino-IRremote/actions]

Available as Arduino library “IRremote” [https://www.arduinolibraries.info/libraries/i-rremote].




Table of content


	API [https://github.com/Arduino-IRremote/Arduino-IRremote#api]


	Installation [https://github.com/Arduino-IRremote/Arduino-IRremote#installation]


	Supported IR Protocols [https://github.com/Arduino-IRremote/Arduino-IRremote#supported-ir-protocols]


	Old Wiki [https://github.com/Arduino-IRremote/Arduino-IRremote#old-wiki]


	Features of the 3.x version [https://github.com/Arduino-IRremote/Arduino-IRremote#features-of-the-3x-version]


	Converting your 2.x program to the 3.x version [https://github.com/Arduino-IRremote/Arduino-IRremote#converting-your-2x-program-to-the-3x-version]


	Example [https://github.com/Arduino-IRremote/Arduino-IRremote#example]






	Do not want to convert your 2.x program and use the 3.x library version? [https://github.com/Arduino-IRremote/Arduino-IRremote#do-not-want-to-convert-your-2x-program-and-use-the-3x-library-version]


	How to convert old MSB first 32 bit IR data codes to new LSB first 32 bit IR data codes [https://github.com/Arduino-IRremote/Arduino-IRremote#how-to-convert-old-msb-first-32-bit-ir-data-codes-to-new-lsb-first-32-bit-ir-data-codes]






	Using the new *.hpp files / how to avoid multiple definitions linker errors [https://github.com/Arduino-IRremote/Arduino-IRremote#using-the-new-hpp-files--how-to-avoid-multiple-definitions-linker-errors]


	Receiving IR codes [https://github.com/Arduino-IRremote/Arduino-IRremote#receiving-ir-codes]


	Minimal NEC receiver [https://github.com/Arduino-IRremote/Arduino-IRremote#minimal-nec-receiver]






	Sending IR codes [https://github.com/Arduino-IRremote/Arduino-IRremote#sending-ir-codes]


	List of public IR code databases [https://github.com/Arduino-IRremote/Arduino-IRremote#list-of-public-ir-code-databases]






	FAQ and hints [https://github.com/Arduino-IRremote/Arduino-IRremote#faq-and-hints]


	Handling unknown Protocols [https://github.com/Arduino-IRremote/Arduino-IRremote#handling-unknown-protocols]


	Disclaimer [https://github.com/Arduino-IRremote/Arduino-IRremote#disclaimer]


	Protocol=PULSE_DISTANCE [https://github.com/Arduino-IRremote/Arduino-IRremote#protocolpulse_distance]


	Protocol=UNKNOWN [https://github.com/Arduino-IRremote/Arduino-IRremote#protocolunknown]


	How to deal with protocols not supported by IRremote [https://github.com/Arduino-IRremote/Arduino-IRremote#how-to-deal-with-protocols-not-supported-by-irremote]






	Examples for this library [https://github.com/Arduino-IRremote/Arduino-IRremote#examples-for-this-library]


	Issues and discussions [https://github.com/Arduino-IRremote/Arduino-IRremote#issues-and-discussions]


	Compile options / macros for this library [https://github.com/Arduino-IRremote/Arduino-IRremote#compile-options--macros-for-this-library]


	Changing include (*.h) files with Arduino IDE [https://github.com/Arduino-IRremote/Arduino-IRremote#changing-include-h-files-with-arduino-ide]


	Modifying compile options with Sloeber IDE [https://github.com/Arduino-IRremote/Arduino-IRremote#modifying-compile-options-with-sloeber-ide]






	Supported Boards [https://github.com/Arduino-IRremote/Arduino-IRremote#supported-boards]


	Timer and pin usage [https://github.com/Arduino-IRremote/Arduino-IRremote#timer-and-pin-usage]


	Incompatibilities to other libraries and Arduino commands like tone() and analogWrite() [https://github.com/Arduino-IRremote/Arduino-IRremote#incompatibilities-to-other-libraries-and-arduino-commands-like-tone-and-analogwrite]


	Hardware-PWM signal generation for sending [https://github.com/Arduino-IRremote/Arduino-IRremote#hardware-pwm-signal-generation-for-sending]


	Why do we use 30% duty cycle for sending [https://github.com/Arduino-IRremote/Arduino-IRremote#why-do-we-use-30-duty-cycle-for-sending]


	Increase sending power [https://github.com/Arduino-IRremote/Arduino-IRremote#increase-sending-power]






	How we decode signals [https://github.com/Arduino-IRremote/Arduino-IRremote#how-we-decode-signals]


	NEC encoding diagrams [https://github.com/Arduino-IRremote/Arduino-IRremote#nec-encoding-diagrams]


	Quick comparison of 4 Arduino IR receiving libraries [https://github.com/Arduino-IRremote/Arduino-IRremote#quick-comparison-of-4-arduino-ir-receiving-libraries]


	Revision History [https://github.com/Arduino-IRremote/Arduino-IRremote#revision-history]


	Contributing [https://github.com/Arduino-IRremote/Arduino-IRremote#contributing]


	Adding new protocols [https://github.com/Arduino-IRremote/Arduino-IRremote#adding-new-protocols]


	Integration [https://github.com/Arduino-IRremote/Arduino-IRremote#integration]


	Creating API documentation [https://github.com/Arduino-IRremote/Arduino-IRremote#creating-api-documentation]






	Contributors [https://github.com/Arduino-IRremote/Arduino-IRremote#contributors]






	License [https://github.com/Arduino-IRremote/Arduino-IRremote#license]


	Copyright [https://github.com/Arduino-IRremote/Arduino-IRremote#copyright]










API

A Doxygen documentation of the sources is available on the project homepage [https://arduino-irremote.github.io/Arduino-IRremote/classIRrecv.html].



Installation

Click on the LibraryManager badge above to see the instructions [https://www.ardu-badge.com/IRremote/zip].



Supported IR Protocols

Denon / Sharp, JVC, LG,  NEC / Onkyo / Apple, Panasonic / Kaseikyo, RC5, RC6, Samsung, Sony, (Pronto), BoseWave, Lego, Whynter and optional MagiQuest.

Protocols can be switched off and on by defining macros before the line #include <IRremote.hpp> like here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/examples/SimpleReceiver/SimpleReceiver.ino#L14]:

#define DECODE_NEC
//#define DECODE_DENON
#include <IRremote.hpp>







Old Wiki [https://github.com/Arduino-IRremote/Arduino-IRremote/wiki]

This is a quite old but maybe useful wiki [https://github.com/Arduino-IRremote/Arduino-IRremote/wiki] for this library.



Features of the 3.x version


	You can use any pin for sending now, like you are used with receiving.


	Simultaneous sending and receiving. See the SendAndReceive [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/examples/SendAndReceive/SendAndReceive.ino#L167-L170] example.


	No more need to use 32 bit hex values in your code. Instead a (8 bit) command value is provided for decoding (as well as an 16 bit address and a protocol number).


	Protocol values comply to protocol standards, i.e. NEC, Panasonic, Sony, Samsung and JVC decode and send LSB first.


	Supports more protocols, since adding a protocol is quite easy now.


	Better documentation and more examples :-).


	Compatible with tone() library, see ReceiveDemo [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/21b5747a58e9d47c9e3f1beb056d58c875a92b47/examples/ReceiveDemo/ReceiveDemo.ino#L159-L169].


	Supports more platforms, since the new structure allows to easily add a new platform.


	Feedback LED also for sending.


	Ability to generate a non PWM signal to just simulate an active low receiver signal for direct connect to existent receiving devices without using IR.


	Easy configuration of protocols required, directly in your source code [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/examples/SimpleReceiver/SimpleReceiver.ino#L33-L57]. This reduces the memory footprint and increases decoding time.





Converting your 2.x program to the 3.x version

Starting with the 3.1 version, the generation of PWM for sending is done by software, thus saving the hardware timer and enabling arbitrary output pins for sending.

If you use an (old) Arduino core that does not use the -flto flag for compile, you can activate the line #define SUPPRESS_ERROR_MESSAGE_FOR_BEGIN in IRRemote.h, if you get false error messages regarding begin() during compilation.


	Now there is  an IRreceiver and IRsender object like the well known Arduino Serial object.


	Just remove the line IRrecv IrReceiver(IR_RECEIVE_PIN); and/or IRsend IrSender; in your program, and replace all occurrences of IRrecv. or irrecv. with IrReceiver and replace all IRsend or irsend with IrSender.


	Since the decoded values are now in IrReceiver.decodedIRData and not in results any more, remove the line decode_results results or similar.


	Like for the Serial object, call IrReceiver.begin(IR_RECEIVE_PIN, ENABLE_LED_FEEDBACK); [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/examples/ReceiveDemo/ReceiveDemo.ino#L106]
or IrReceiver.begin(IR_RECEIVE_PIN, DISABLE_LED_FEEDBACK); instead of the IrReceiver.enableIRIn(); or irrecv.enableIRIn(); in setup(). For sending, call IrSender.begin(IR_SEND_PIN, ENABLE_LED_FEEDBACK); or IrSender.begin(IR_SEND_PIN, DISABLE_LED_FEEDBACK); in setup().


	Old decode(decode_results *aResults) function is replaced by simple decode(). So if you have a statement if(irrecv.decode(&results)) replace it with if (IrReceiver.decode()).


	The decoded result is now in in IrReceiver.decodedIRData and not in results any more, therefore replace any occurrences of results.value and results.decode_type (and similar) to
IrReceiver.decodedIRData.decodedRawData and IrReceiver.decodedIRData.protocol.


	Overflow, Repeat and other flags are now in IrReceiver.receivedIRData.flags [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/IRremoteInt.h#L164-L187].


	Seldom used: results.rawbuf and results.rawlen must be replaced by IrReceiver.decodedIRData.rawDataPtr->rawbuf and IrReceiver.decodedIRData.rawDataPtr->rawlen.





Example


2.x program:

#include <IRremote.h>

IRrecv irrecv(RECV_PIN);
decode_results results;

void setup()
{
...
  irrecv.enableIRIn(); // Start the receiver
}

void loop() {
  if (irrecv.decode(&results)) {
      Serial.println(results.value, HEX);
      ...
      irrecv.resume(); // Receive the next value
  }
  ...
}







3.x program:

#include <IRremote.hpp>

void setup()
{
...
  IrReceiver.begin(IR_RECEIVE_PIN, ENABLE_LED_FEEDBACK); // Start the receiver
}

void loop() {
  if (IrReceiver.decode()) {
      Serial.println(IrReceiver.decodedIRData.decodedRawData, HEX);
      IrReceiver.printIRResultShort(&Serial); // optional use new print version
      ...
      IrReceiver.resume(); // Enable receiving of the next value
  }
  ...
}









Do not want to convert your 2.x program and use the 3.x library version?

First consider to just use the original 2.4 release form 2017 [https://github.com/Arduino-IRremote/Arduino-IRremote/releases/tag/v2.4.0]
or the last backwards compatible 2.8 version [https://github.com/Arduino-IRremote/Arduino-IRremote/releases/tag/2.8.0] for you project.
It may be sufficient and deals flawlessly with 32 bit IR codes.

If not, the 3.x versions try to be backwards compatible, so you can easily run your old examples. But some functions like e.g. sendNEC() -see below- could not made backwards compatible.
The (old and deprecated) call of irrecv.decode(&results) uses the old MSB first decoders like in 2.x and sets the 32 bit codes in results.value!

But only the following decoders are available then: Denon, JVC, LG,  NEC, Panasonic, RC5, RC6, Samsung, Sony.

The old functions sendNEC() and sendJVC() are deprecated and renamed to sendNECMSB() and sendJVCMSB(),
to make it clearer that they send data with MSB first, which is not the standard for NEC and JVC.
Use them to send your old MSB-first 32 bit IR data codes.
In the new version you will send NEC (and other) commands not by 32 bit codes but by a (constant) 8 bit address and an 8 bit command.



How to convert old MSB first 32 bit IR data codes to new LSB first 32 bit IR data codes

For the new decoders for NEC, Panasonic, Sony, Samsung and JVC, the result IrReceiver.decodedIRData.decodedRawData is now LSB-first, as the definition of these protocols suggests!

To convert one into the other, you must reverse the byte/nibble positions and then reverse all bit positions of each byte/nibble or write it as one binary string and reverse/mirror it.


Example:


	0xCB340102 byte reverse -> 02 01 34 CB. Bit reverse of byte -> 40 80 2C D3.


	0xCB340102 nibble reverse -> 201043BC. Bit reverse of nibble -> 40802CD3.

Nibble reverse map: | 1->8 | 2->4 | 3->C | 4->2 | 5->A | 6->6 | 7->E | 8->1 | 9->9 | A->5 | B->D | C->3 | D->B | E->7 | F->F |


	0xCB340102 is binary 11001011001101000000000100000010.

0x40802CD3 is binary 01000000100000000010110011010011.

If you read the first binary sequence backwards (right to left), you get the second sequence.







Using the new *.hpp files / how to avoid multiple definitions linker errors

In order to support compile options more easily,
the line #include <IRremote.h> must be changed to  #include <IRremote.hpp>,
but only in your main program (aka *.ino file with setup() and loop()), like it is done in the examples.

In all other files you must use

#define USE_IRREMOTE_HPP_AS_PLAIN_INCLUDE
#include <IRremote.hpp>





otherwise you will get tons of “multiple definition” errors.

Take care that all macros you define in your main program before #include <IRremote.hpp>,
especially: RAW_BUFFER_LENGTH, IR_SEND_PIN and SEND_PWM_BY_TIMER should also be specified before this special include,
otherwise they are set to default values in IRremote.hpp!



Receiving IR codes

Check for available data can be done by if (IrReceiver.decode()) {. This also decodes the received data.
After successful decoding, the IR data is contained in the IRData structure, available as IrReceiver.decodedIRData.

struct IRData {
    decode_type_t protocol;  // UNKNOWN, NEC, SONY, RC5, ...
    uint16_t address;        // Decoded address
    uint16_t command;        // Decoded command
    uint16_t extra;          // Used by MagiQuest and for Kaseikyo unknown vendor ID.  Ticks used for decoding Distance protocol.
    uint16_t numberOfBits;   // Number of bits received for data (address + command + parity) - to determine protocol length if different length are possible.
    uint8_t flags;               // See IRDATA_FLAGS_* definitions above
    uint32_t decodedRawData;     // Up to 32 bit decoded raw data, used for sendRaw functions.
    irparams_struct *rawDataPtr; // Pointer of the raw timing data to be decoded. Mainly the data buffer filled by receiving ISR.
};





To access e.g. the RAW data, use uint32_t myRawdata= IrReceiver.decodedIRData.decodedRawData;.

The content of the IrReceiver.decodedIRData.flags is described here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/IRremoteInt.h#L164-L175].

To print all fields, use IrReceiver.printIRResultShort(&Serial);.

To print the raw timing data received, use IrReceiver.printIRResultRawFormatted(&Serial, true);.


Minimal NEC receiver

For applications only requiring NEC protocol, there is a receiver which has very small code size of 500 bytes and does NOT require any timer. See the MinimalReceiver and IRDispatcherDemo example how to use it.




Sending IR codes

Please do not use the old send*Raw() functions for sending like e.g. IrSender.sendNECRaw(0xE61957A8,2),
even if this functions are used in a lot of (old) tutorials. They are only kept for backward compatibility and unsupported and error prone.

Much better is to use the new structured functions with address and command parameters like e.g. IrSender.sendNEC(0xA8, 0x19, 2).
Especially if you are able to receive these remote codes and get the address and command values.
You will discover that the address is a constant and the commands sometimes are sensibly grouped.


List of public IR code databases

http://www.harctoolbox.org/IR-resources.html




FAQ and hints


	IR does not work right when I use Neopixels (aka WS2811/WS2812/WS2812B) or other libraries blocking interrupts for a longer time (> 50 ?s).

Whether you use the Adafruit Neopixel lib, or FastLED, interrupts get disabled on many lower end CPUs like the basic Arduinos for longer than 50 ?s.
In turn, this stops the IR interrupt handler from running when it needs to.

You can try to wait for the IR receiver to be idle before you send the Neopixel data with if (IrReceiver.isIdle()) { strip.show();}. This prevents at least breaking a running IR transmission and -depending of the update rate of the Neopixel- may work quite well.

There are some other solutions to this on more powerful processors,
see this page from Marc MERLIN [http://marc.merlins.org/perso/arduino/post_2017-04-03_Arduino-328P-Uno-Teensy3_1-ESP8266-ESP32-IR-and-Neopixels.html]


	Another library is only working if I deactivate the line IrReceiver.begin(IR_RECEIVE_PIN, ENABLE_LED_FEEDBACK);. Please see below [https://github.com/Arduino-IRremote/Arduino-IRremote#timer-and-pin-usage].


	You can use multiple IR receiver by just connecting the output pins of several IR receivers together.
The IR receivers use an NPN transistor as output device with just a 30k resistor to VCC.
This is almost “open collector” and allows connecting of several output pins to one Arduino input pin.


	The minimal CPU frequency for receiving is 4 MHz, since the 50 ?s timer ISR takes around 12 ?s on a 16 MHz ATmega.


	To increase strength of sent output signal you can increase the current through the send diode, and/or use 2 diodes in series,
since one IR diode requires only 1.5 volt.


	The line #include “ATtinySerialOut.h” in PinDefinitionsAndMore.h (requires the library to be installed) saves 370 bytes program space and 38 bytes RAM for Digispark boards as well as enables serial output at 8MHz.


	The default software generated PWM has problems on AVR running with 8 MHz. The PWM frequency is around 30 instead of 38 kHz and RC6 is not reliable. You can switch to timer PWM generation by #define SEND_PWM_BY_TIMER.






Handling unknown Protocols


Disclaimer

This library was never designed to handle long codes like the ones used by air conditioners.

For air conditioners see this fork [https://github.com/crankyoldgit/IRremoteESP8266] which supports an impressive set of protocols and a lot of air conditioners and the blog entry:
“Recording long Infrared Remote control signals with Arduino” [https://www.analysir.com/blog/2014/03/19/air-conditioners-problems-recording-long-infrared-remote-control-signals-arduino].

The main reason is, that it was designed to fit inside MCUs with relatively low levels of resources
and was intended to work as a library together with other applications which also require some resources of the MCU to operate.



Protocol=PULSE_DISTANCE

If you get something like this: PULSE_DISTANCE: HeaderMarkMicros=8900 HeaderSpaceMicros=4450 MarkMicros=550 OneSpaceMicros=1700 ZeroSpaceMicros=600  NumberOfBits=56 0x43D8613C 0x3BC3BC,
then you have a code consisting of 56 bits, which is probably from an air conditioner remote.
You can send it with calling sendPulseDistanceWidthData() twice, once for the first 32 bit and next for the remaining 24 bits.

The PulseDistance or PulseWidth decoders just decode a timing steam to a bit stream.
They can not put any semantics like address, command or checksum on this bitstream, since it is no known protocol.
But the bitstream is way more readable, than a timing stream. This bitstream is read LSB first by default.
If this does not suit you for further research, you can change it here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/ir_DistanceProtocol.hpp#L48].



Protocol=UNKNOWN

If you see something like Protocol=UNKNOWN Hash=0x13BD886C 35 bits received as output of e.g. the ReceiveDemo example, you either have a problem with decoding a protocol, or an unsupported protocol.


	If you have an odd number of bits received, it is likely, that your receiver circuit has problems. Maybe because the IR signal is too weak.


	If you see timings like + 600,- 600     + 550,- 150     + 200,- 100     + 750,- 550 then one 450 ?s space was split into two 150 and 100 ?s spaces with a spike / error signal of 200 ?s between. Maybe because of a defective receiver or a weak signal in conjunction with another light emitting source nearby.


	If you see timings like + 500,- 550     + 450,- 550     + 500,- 500     + 500,-1550, then marks are generally shorter than spaces and therefore MARK_EXCESS_MICROS (specified in your ino file) should be negative to compensate for this at decoding.


	If you see Protocol=UNKNOWN Hash=0x0 1 bits received it may be that the space after the initial mark is longer than RECORD_GAP_MICROS [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/IRremote.h#L124].
This was observed for some LG air conditioner protocols. Try again with a line e.g. #define RECORD_GAP_MICROS 12000 before the line #include <IRremote.hpp> in your ino file.


	To see more info supporting you to find the reason for your UNKNOWN protocol, you must enable the line //#define DEBUG in IRremoteInt.h.






How to deal with protocols not supported by IRremote

If you do not know which protocol your IR transmitter uses, you have several choices.


	Use the IRreceiveDump example to dump out the IR timing.
You can then reproduce/send this timing with the SendRawDemo example.
For long codes with more than 48 bits like from air conditioners, you can change the length of the input buffer in IRremote.h.


	The IRMP AllProtocol example [https://github.com/ukw100/IRMP#allprotocol-example] prints the protocol and data for one of the 40 supported protocols.
The same library can be used to send this codes.


	If you have a bigger Arduino board at hand (> 100 kByte program space) you can try the
IRremoteDecode example [https://github.com/bengtmartensson/Arduino-DecodeIR/blob/master/examples/IRremoteDecode/IRremoteDecode.ino] of the Arduino library DecodeIR [https://github.com/bengtmartensson/Arduino-DecodeIR].


	Use IrScrutinizer [http://www.harctoolbox.org/IrScrutinizer.html].
It can automatically generate a send sketch for your protocol by exporting as “Arduino Raw”. It supports IRremote,
the old IRLib [https://github.com/cyborg5/IRLib] and Infrared4Arduino [https://github.com/bengtmartensson/Infrared4Arduino].







Examples for this library

In order to fit the examples to the 8K flash of ATtiny85 and ATtiny88, the Arduino library ATtinySerialOut [https://github.com/ArminJo/ATtinySerialOut] is required for this CPU’s.


SimpleReceiver + SimpleSender

This examples are a good starting point.



ReceiveDemo

Receives all protocols and play a beep on each packet received. By connecting pin 5 to ground, you can see the raw values for each packet.



ReceiveDump

Receives all protocols and dumps the received signal in different flavors. Since the printing takes so much time, repeat signals may be skipped or interpreted as UNKNOWN.



SendDemo

Sends all available protocols at least once.



SendAndReceive + UnitTest

ReceiveDemo + SendDemo in one program. Receiving while sending.



ReceiveAndSend

Record and play back last received IR signal at button press.



ReceiveOneAndSendMultiple

Serves as a IR remote macro expander. Receives Samsung32 protocol and on receiving a specified input frame, it sends multiple Samsung32 frames with appropriate delays in between.
This serves as a Netflix-key emulation for my old Samsung H5273 TV.



SmallReceiver

If code size matters, look at these example.




MinimalReceiver

The MinimalReceiver example uses the TinyReceiver library  which can only receive NEC codes, but does not require any timer.

MinimalReceiver can be tested online with WOKWI [https://wokwi.com/arduino/projects/299034264157028877].
Click on the receiver while simulation is running to specify individual IR codes.



IRDispatcherDemo

Framework for calling different functions of your program for different IR codes.



IRrelay

Control a relay (connected to an output pin) with your remote.



IRremoteExtensionTest

Example for a user defined class, which itself uses the IRrecv class from IRremote.



SendLGAirConditionerDemo

Example for sending LG air conditioner IR codes controlled by Serial input.

By just using the function bool Aircondition_LG::sendCommandAndParameter(char aCommand, int aParameter) you can control the air conditioner by any other command source.

The file acLG.h contains the command documentation of the LG air conditioner IR protocol. Based on reverse engineering of the LG AKB73315611 remote.
[image: LG AKB73315611 remote]



ReceiverTimingAnalysis

This example analyzes the signal delivered by your IR receiver module.
Values can be used to determine the stability of the received signal as well as a hint for determining the protocol.

It also computes the MARK_EXCESS_MICROS value, which is the extension of the mark (pulse) duration introduced by the IR receiver module.

It can be tested online with WOKWI [https://wokwi.com/arduino/projects/299033930562011656].
Click on the receiver while simulation is running to specify individual NEC IR codes.




Issues and discussions


	Do not open an issue without first testing some of the examples!


	If you have a problem, please post the MCVE (Minimal Complete Verifiable Example) showing this problem. My experience is, that most of the times you will find the problem while creating this MCVE :smile:.


	Use code blocks [https://github.com/adam-p/markdown-here/wiki/Markdown-Cheatsheet#code]; it helps us help you when we can read your code!






Compile options / macros for this library

To customize the library to different requirements, there are some compile options / macros available.

These macros must be defined in your program before the line #include <IRremote.hpp> to take effect.
Modify them by enabling / disabling them, or change the values if applicable.



	Name

	Default value

	Description





	RAW_BUFFER_LENGTH

	100

	Buffer size of raw input buffer. Must be even! 100 is sufficient for regular protocols of up to 48 bits, but for most air conditioner protocols a value of up to 750 is required. Use the ReceiveDump example to find smallest value for your requirements.



	IR_SEND_PIN

	disabled

	If specified (as constant), reduces program size and improves send timing for AVR. If you want to use a runtime variable send pin e.g. with setSendPin(uint8_t aSendPinNumber) , you must disable this macro.



	SEND_PWM_BY_TIMER

	disabled

	Disable carrier PWM generation in software and use (restricted) hardware PWM. Enabled for ESP32 and RP2040 in all examples.



	USE_NO_SEND_PWM

	disabled

	Use no carrier PWM, just simulate an active low receiver signal. Overrides SEND_PWM_BY_TIMER definition.



	USE_OPEN_DRAIN_OUTPUT_FOR_SEND_PIN

	disabled

	Use or simulate open drain output mode at send pin. Attention, active state of open drain is LOW, so connect the send LED between positive supply and send pin!



	EXCLUDE_EXOTIC_PROTOCOLS

	disabled

	If activated, BOSEWAVE, WHYNTER and LEGO_PF are excluded in decode() and in sending with IrSender.write(). Saves up to 650 bytes program space.



	EXCLUDE_UNIVERSAL_PROTOCOLS

	disabled

	If activated, the universal decoder for pulse width or pulse distance protocols and decodeHash (special decoder for all protocols) are excluded in decode(). Saves up to 1000 bytes program space.



	DECODE_<Protocol name>

	all

	Selection of individual protocol(s) to be decoded. You can specify multiple protocols. See here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/IRremote.hpp#L98-L121]



	MARK_EXCESS_MICROS

	20

	MARK_EXCESS_MICROS is subtracted from all marks and added to all spaces before decoding, to compensate for the signal forming of different IR receiver modules.



	RECORD_GAP_MICROS

	5000

	Minimum gap between IR transmissions, to detect the end of a protocol.
Must be greater than any space of a protocol e.g. the NEC header space of 4500 ?s.
Must be smaller than any gap between a command and a repeat; e.g. the retransmission gap for Sony is around 24 ms.
Keep in mind, that this is the delay between the end of the received command and the start of decoding.



	FEEDBACK_LED_IS_ACTIVE_LOW

	disabled

	Required on some boards (like my BluePill and my ESP8266 board), where the feedback LED is active low.



	NO_LED_FEEDBACK_CODE

	disabled

	This completely disables the LED feedback code for send and receive, thus saving around 100 bytes program space for receiving, around 500 bytes for sending and halving the receiver ISR processing time.



	IR_INPUT_IS_ACTIVE_HIGH

	disabled

	Enable it if you use a RF receiver, which has an active HIGH output signal.



	IR_SEND_DUTY_CYCLE_PERCENT

	30

	Duty cycle of IR send signal.



	MICROS_PER_TICK

	50

	Resolution of the raw input buffer data. Corresponds to 2 pulses of each 26.3 ?s at 38 kHz.



	DEBUG

	disabled

	Enables lots of lovely debug output.



	IR_USE_AVR_TIMER*

	

	Selection of timer to be used for generating IR receiving sample interval.






These next macros for TinyIRReceiver must be defined in your program before the line #include <TinyIRReceiver.hpp> to take effect.



	Name

	Default value

	Description





	IR_INPUT_PIN

	2

	The pin number for TinyIRReceiver IR input, which gets compiled in.



	IR_FEEDBACK_LED_PIN

	LED_BUILTIN

	The pin number for TinyIRReceiver feedback LED, which gets compiled in.



	NO_LED_FEEDBACK_CODE

	disabled

	Enable it to disable the feedback LED function. Saves 14 bytes program space.







Changing include (*.h) files with Arduino IDE

First, use Sketch > Show Sketch Folder (Ctrl+K).

If you have not yet saved the example as your own sketch, then you are instantly in the right library folder.

Otherwise you have to navigate to the parallel libraries folder and select the library you want to access.

In both cases the library source and include files are located in the libraries src directory.

The modification must be renewed for each new library version!



Modifying compile options / macros with PlatformIO

If you are using PlatformIO, you can define the macros in the platformio.ini [https://docs.platformio.org/en/latest/projectconf/section_env_build.html] file with build_flags = -D MACRO_NAME or build_flags = -D MACRO_NAME=macroValue.



Modifying compile options / macros with Sloeber IDE

If you are using Sloeber [https://eclipse.baeyens.it] as your IDE, you can easily define global symbols with Properties > Arduino > CompileOptions.

[image: Sloeber settings]




Supported Boards

Issues and discussions with the content “Is it possible to use this library with the ATTinyXYZ? / board XYZ” without any reasonable explanations will be immediately closed without further notice.



ATtiny and Digispark boards are only tested with the recommended ATTinyCore [https://github.com/SpenceKonde/ATTinyCore] using New Style pin mapping for the pro board.


	Arduino Uno / Mega / Leonardo / Duemilanove / Diecimila / LilyPad / Mini / Fio / Nano etc.


	Teensy 1.0 / 1.0++ / 2.0 / 2++ / 3.0 / 3.1 / Teensy-LC - but limited support [https://forum.pjrc.com/threads/65912-Enable-Continuous-Integration-with-arduino-cli-for-3-party-libraries]; Credits: PaulStoffregen (Teensy Team)


	Sanguino


	ATmega8, 48, 88, 168, 328


	ATmega8535, 16, 32, 164, 324, 644, 1284,


	ATmega64, 128


	ATmega4809 (Nano every)


	ATtiny3217 (Tiny Core 32 Dev Board)


	ATtiny84, 85, 167 (Digispark + Digispark Pro)


	SAMD (Zero, MKR*, but not DUE, which is SAM architecture)


	ESP32 (ESP32 C3 since board package 2.0.2 from Espressif)


	ESP8266 This fork [https://github.com/crankyoldgit/IRremoteESP8266] supports an impressive set of protocols and a lot of air conditioners [https://github.com/crankyoldgit/IRremoteESP8266/blob/master/SupportedProtocols.md]


	Sparkfun Pro Micro


	Nano Every, Uno WiFi Rev2, nRF5 BBC MicroBit, Nano33_BLE


	BluePill with STM32


	RP2040 based boards (Raspberry Pi Pico, Nano RP2040 Connect etc.)




We are open to suggestions for adding support to new boards, however we highly recommend you contact your supplier first and ask them to provide support from their side.

If you can provide examples of using a periodic timer for interrupts for the new board, and the board name for selection in the Arduino IDE, then you have way better chances to get your board supported by IRremote.



Timer and pin usage

The receiver sample interval of 50 ?s is generated by a timer. On many boards this must be a hardware timer, on some, where a software timer is available, the software timer is used.

Every pin can be used for receiving.

The code for the timer and the timer selection is located in private/IRTimer.hpp [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/private/IRTimer.hpp]. It can be adjusted here.

Be aware that the hardware timer used for receiving should not be used for analogWrite()! See table below.

The MinimalReceiver example uses the TinyReceiver library,  which can only receive NEC codes, but does not require any timer.

The send PWM signal is by default generated by software. Therefore every pin can be used for sending.
The PWM pulse length is guaranteed to be constant by using delayMicroseconds().
Take care not to generate interrupts during sending with software generated PWM, otherwise you will get jitter in the generated PWM.
E.g. wait for a former Serial.print() statement to be finished by Serial.flush().
Since the Arduino micros() function has a resolution of 4 ?s at 16 MHz, we always see a small jitter in the signal, which seems to be OK for the receivers.



	Software generated PWM showing small jitter because of the limited resolution of 4 ?s of the Arduino core micros() function for an ATmega328

	Detail (ATmega328 generated) showing 30% duty cycle





	[image: Software PWM]

	[image: Software PWM detail]







Incompatibilities to other libraries and Arduino commands like tone() and analogWrite()

If you use a library which requires the same timer as IRremote, you have a problem, since the timer resource cannot be shared simultaneously by both libraries.
The best approach is to change the timer used for IRremote, which can be accomplished by modifying the timer selection in private/IRTimer.hpp [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/private/IRTimer.hpp].

For the AVR platform the code to modify looks like:

// Arduino Mega
#elif defined(__AVR_ATmega1280__) || defined(__AVR_ATmega2560__)
#  if !defined(IR_USE_AVR_TIMER1) && !defined(IR_USE_AVR_TIMER2) && !defined(IR_USE_AVR_TIMER3) && !defined(IR_USE_AVR_TIMER4) && !defined(IR_USE_AVR_TIMER5)
//#define IR_USE_AVR_TIMER1   // send pin = pin 11
#define IR_USE_AVR_TIMER2     // send pin = pin 9
//#define IR_USE_AVR_TIMER3   // send pin = pin 5
//#define IR_USE_AVR_TIMER4   // send pin = pin 6
//#define IR_USE_AVR_TIMER5   // send pin = pin 46
#  endif





You just have to modify the comments of the current and desired timer line.
But be aware that the new timer in turn might be incompatible with other libraries or commands.

The modification must be renewed for each new IRremote library version, or you use an IDE like Sloeber [https://github.com/Arduino-IRremote/Arduino-IRremote#modifying-compile-options-with-sloeber-ide].

For other platforms you must modify the appropriate section guarded by e.g. #elif defined(ESP32).

Another approach can be to share the timer sequentially if their functionality is used only for a short period of time like for the Arduino tone() command.
An example can be seen here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/21b5747a58e9d47c9e3f1beb056d58c875a92b47/examples/ReceiveDemo/ReceiveDemo.ino#L159-L169], where the timer settings for IR receive are restored after the tone has stopped.
For this we must call IrReceiver.start() or better IrReceiver.start(microsecondsOfToneDuration).

This only works since each call to tone() completely initializes the timer 2 used by the tone() command.



Hardware-PWM signal generation for sending

If you define SEND_PWM_BY_TIMER, the send PWM signal is forced to be generated by a hardware timer. The same timer as for the receiver is used.
Since each hardware timer has its dedicated output pins, you must change timer to change PWM output.

The timer and the pin usage can be adjusted in private/IRTimer.hpp [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/private/IRTimer.hpp].



	Board/CPU

	Receive
& PWM Timers

	Hardware-PWM Pin

	analogWrite()
pins occupied by timer





	ATtiny84 [https://github.com/SpenceKonde/ATTinyCore]

	1

	6

	



	ATtiny85 > 4 MHz [https://github.com/SpenceKonde/ATTinyCore]

	0, 1

	0, 4

	0, 1 & 4



	ATtiny88 > 4 MHz [https://github.com/SpenceKonde/ATTinyCore]

	1

	PB1 / 8

	PB1 / 8 & PB2 / 9



	ATtiny167 > 4 MHz [https://github.com/SpenceKonde/ATTinyCore]

	1

	9

	8 - 15



	ATtiny1604 [https://github.com/SpenceKonde/megaTinyCore]

	TCB0

	PA05

	



	ATtiny3217 [https://github.com/SpenceKonde/megaTinyCore]

	TCA0, TCD

	%

	



	ATmega8 [https://github.com/MCUdude/MiniCore]

	1

	9

	



	ATmega168, ATmega328

	1, 2

	9, 3

	9 & 10, 3 & 11



	ATmega1284 [https://github.com/MCUdude/MightyCore]

	1, 2, 3

	13, 14, 6

	



	ATmega164, ATmega324, ATmega644 [https://github.com/MCUdude/MightyCore]

	1, 2

	13, 14

	



	ATmega8535 ATmega16, ATmega32 [https://github.com/MCUdude/MightyCore]

	1

	13

	



	ATmega64, ATmega128, ATmega1281, ATmega2561 [https://github.com/MCUdude/MegaCore]

	1

	13

	



	ATmega8515, ATmega162 [https://github.com/MCUdude/MajorCore]

	1

	13

	



	ATmega1280, ATmega2560

	1, 2, 3, 4, 5

	5, 6, 9, 11, 46

	



	ATmega4809

	TCB0

	A4

	



	Leonardo (Atmega32u4)

	1, 3, 4_HS

	5, 9, 13

	



	Zero (SAMD)

	TC3

	*, 9

	



	ESP32 [http://esp32.net/]

	Ledc chan. 0

	All pins

	



	Sparkfun Pro Micro [https://www.sparkfun.com/products/12640]

	1, 3

	5, 9

	



	Teensy 1.0 [https://www.pjrc.com/teensy/pinout.html]

	1

	17

	15, 18



	Teensy 2.0 [https://www.pjrc.com/teensy/pinout.html]

	1, 3, 4_HS

	9, 10, 14

	12



	Teensy++ 1.0 / 2.0 [https://www.pjrc.com/teensy/pinout.html]

	1, 2, 3

	1, 16, 25

	0



	Teensy-LC [https://www.pjrc.com/teensy/pinout.html]

	TPM1

	16

	17



	Teensy 3.0 - 3.6 [https://www.pjrc.com/teensy/pinout.html]

	CMT

	5

	



	Teensy 4.0 - 4.1 [https://www.pjrc.com/teensy/pinout.html]

	FlexPWM1.3

	8

	7, 25



	BluePill / STM32F103C8T6 [https://github.com/stm32duino/Arduino_Core_STM32]

	3

	%

	PA6 & PA7 & PB0 & PB1



	BluePill / STM32F103C8T6 [https://stm32-base.org/boards/STM32F103C8T6-Blue-Pill]

	TIM4

	%

	PB6 & PB7 & PB8 & PB9



	RP2040 / Pi Pico [https://github.com/earlephilhower/arduino-pico]

	default alarm pool [https://raspberrypi.github.io/pico-sdk-doxygen/group__repeating__timer.html]

	All pins

	No pin



	RP2040 / Mbed based [https://github.com/arduino/ArduinoCore-mbed]

	Mbed Ticker

	All pins

	No pin








Why do we use 30% duty cycle for sending

We do it according to the statement in the Vishay datasheet [https://www.vishay.com/docs/80069/circuit.pdf]:


	Carrier duty cycle 50 %, peak current of emitter IF = 200 mA, the resulting transmission distance is 25 m.


	Carrier duty cycle 10 %, peak current of emitter IF = 800 mA, the resulting transmission distance is 29 m. - Factor 1.16
The reason is, that it is not the pure energy of the fundamental which is responsible for the receiver to detect a signal.
Due to automatic gain control and other bias effects, high intensity of the 38 kHz pulse counts more than medium intensity (e.g. 50% duty cycle) at the same total energy.






Increase sending power

The best way to increase the IR power is to use 2 or 3 IR diodes in series. One diode requires 1.1 to 1.5 volt so you can supply 3 diodes with a 5 volt output.

To keep the current for 2 diodes with 1.3 volt and 25 mA and a 5 volt supply, you must reduce the resistor by factor: (5V - 1.3V) / (5V - 2.6V) = 1.5 e.g. from 150 ohm to 100 ohm.

For 3 diodes it requires factor 2.5 e.g. from 150 ohm to 60 ohm.

Or compute it directly with the U = R * I formula. Here U is (5V - <number_of_diodes> * 1.3V) at moderate current, at higher currents you must choose more than 1.3 volt. If you want to be exact, you must check the datasheet of your diode for the appropriate forward voltage fo a given current.




How we decode signals

The IR signal is sampled at a 50 ?s interval. For a constant 525 ?s pulse or pause we therefore get 10 or 11 samples, each with 50% probability.

And believe me, if you send a 525 ?s signal, your receiver will output something between around 400 and 700 ?s!

Therefore we decode by default with a +/- 25% margin using the formulas here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/IRremoteInt.h#L376-L399].

E.g. for the NEC protocol with its 560 ?s unit length, we have TICKS_LOW = 8.358 and TICKS_HIGH = 15.0. This means, we accept any value between 8 ticks / 400 ?s and 15 ticks / 750 ?s (inclusive) as a mark or as a zero space. For a one space we have TICKS_LOW = 25.07 and TICKS_HIGH = 45.0.

And since the receivers generated marks are longer or shorter than the spaces, we have introduced the [MARK_EXCESS_MICROS value]/https://github.com/Arduino-IRremote/Arduino-IRremote#protocolunknown)
to compensate for this receiver (and signal strength as well as ambient light dependent :disappointed: ) specific deviation. Welcome to the basics of real world signal processing.



NEC encoding diagrams

Created with sigrok PulseView with IR_NEC decoder by DjordjeMandic.

8 bit address NEC code
[image: 8 bit address NEC code]
16 bit address NEC code
[image: 16 bit address NEC code]



Quick comparison of 4 Arduino IR receiving libraries

Here [https://github.com/crankyoldgit/IRremoteESP8266] you find an ESP8266/ESP32 version of IRremote with an impressive list of supported protocols [https://github.com/crankyoldgit/IRremoteESP8266/blob/master/SupportedProtocols.md].

This is a short comparison and may not be complete or correct.

I created this comparison matrix for myself [https://github.com/ArminJo] in order to choose a small IR lib for my project and to have a quick overview, when to choose which library.

It is dated from 03.02.2021. If you have complains about the data or request for extensions, please send a PM or open a discussion.



	Subject

	IRMP [https://github.com/ukw100/IRMP]

	IRLremote [https://github.com/NicoHood/IRLremote]

	IRLib2 [https://github.com/cyborg5/IRLib2]
mostly unmaintained

	IRremote [https://github.com/Arduino-IRremote/Arduino-IRremote]

	Minimal NEC [https://github.com/Arduino-IRremote/Arduino-IRremote/tree/master/examples/MinimalReceiver]





	Number of protocols

	50

	Nec + Panasonic + Hash *

	12 + Hash *

	17 + Hash *

	NEC



	3.Party libs needed

	%

	PinChangeInterrupt if not pin 2 or 3

	%

	%

	%



	Timing method receive

	Timer2 or interrupt for pin 2 or 3

	Interrupt

	Timer2 or interrupt for pin 2 or 3

	Timer2 or interrupt for NEC

	Interrupt



	Timing method send

	PWM and timing with Timer2 interrupts

	Timer2 interrupts

	Timer2 and blocking wait

	PWM with Timer2 and blocking wait with delayMicroseconds()

	%



	Send pins

	All

	All

	All ?

	Timer dependent

	%



	Decode method

	OnTheFly

	OnTheFly

	RAM

	RAM

	OnTheFly



	Encode method

	OnTheFly

	OnTheFly

	OnTheFly

	OnTheFly or RAM

	%



	Callback suppport

	x

	%

	%

	%

	x



	Repeat handling

	Receive + Send (partially)

	%

	?

	Receive + Send

	x



	LED feedback

	x

	%

	x

	x

	x



	FLASH usage (simple NEC example with 5 prints)

	1820
(4300 for 15 main / 8000 for all 40 protocols)
(+200 for callback)
(+80 for interrupt at pin 2+3)

	1270
(1400 for pin 2+3)

	4830

	1770

	900



	RAM usage

	52
(73 / 100 for 15 (main) / 40 protocols)

	62

	334

	227

	19



	Supported platforms

	avr, megaAVR, attiny, Digispark (Pro), esp8266, ESP32, STM32, SAMD 21, Apollo3
(plus arm and pic for non Arduino IDE)

	avr, esp8266

	avr, SAMD 21, SAMD 51

	avr, attiny, esp8266 [https://github.com/crankyoldgit/IRremoteESP8266], esp32, SAM, SAMD

	All platforms with attachInterrupt()



	Last library update

	2/2021

	4/2018

	9/2019

	2/2021

	2/2021



	Remarks

	Decodes 40 protocols concurrently.
39 Protocols to send.
Work in progress.

	Only one protocol at a time.

	Consists of 5 libraries. Project containing bugs - 45 issues, no reaction for at least one year.

	Decoding and sending are easy to extend.
Supports Pronto codes.

	Requires no timer.






* The Hash protocol gives you a hash as code, which may be sufficient to distinguish your keys on the remote, but may not work with some protocols like Mitsubishi



Revision History

Please see changelog.md [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/changelog.md].



Contributing

If you want to contribute to this project:


	Report bugs and errors


	Ask for enhancements


	Create issues and pull requests


	Tell other people about this library


	Contribute new protocols




Check here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/Contributing.md] for some guidelines.


Adding new protocols

To add a new protocol is quite straightforward. Best is too look at the existing protocols to find a similar one and modify it.

As a rule of thumb, it is easier to work with a description of the protocol rather than trying to entirely reverse-engineer the protocol.
Please include a link to the description in the header, if you found one.

The durations you receive are likely to be longer for marks and shorter for spaces than the protocol suggests,
but this depends on the receiver circuit in use. Most protocols use multiples of one time-unit for marks and spaces like e.g. NEC [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/ir_NEC.hpp#L62]. It’s easy to be off-by-one with the last bit, since the last space is not recorded by IRremote.

Try to make use of the template functions decodePulseDistanceData() and sendPulseDistanceData().
If your protocol supports address and code fields, try to reflect this in your api like it is done in sendNEC(uint16_t aAddress, uint8_t aCommand, uint_fast8_t aNumberOfRepeats, bool aIsRepeat) [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/ir_NEC.hpp#L96]
and decodeNEC() [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/ir_NEC.hpp#L194].



Integration

To integrate your protocol, you need to extend the two functions decode() and getProtocolString() in IRreceice.hpp,
add macros and function declarations for sending and receiving and extend the enum decode_type_t in IRremote.h.

And at least it would be wonderful if you can provide an example how to use the new protocol.
A detailed description can be found in the ir_Template.hpp [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/src/ir_Template.hpp#L11] file.



Creating API documentation

To generate the API documentation, Doxygen, as well as Graphviz [http://www.graphviz.org/] should be installed.
(Note that on Windows, it is useful to specify the installer to add Graphviz to PATH or to do it manually.
With Doxygen and Graphviz installed, issue the command
doxygen from the command line in the main project directory, which will
generate the API documentation in HTML format.
The just generated docs/index.html can now be opened in a browser.




Contributors

Check here [https://github.com/Arduino-IRremote/Arduino-IRremote/blob/master/Contributors.md]




License

Up to the version 2.7.0, the License is GPLv2.
From the version 2.8.0, the license is the MIT license.


Copyright

Initially coded 2009 Ken Shirriff http://www.righto.com

Copyright (c) 2016-2017 Rafi Khan

Copyright (c) 2020-2022 Armin Joachimsmeyer [https://github.com/ArminJo]
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Changelog

The latest version may not be released!
See also the commit log at github: https://github.com/Arduino-IRremote/Arduino-IRremote/commits/master


3.6.1


	Switched Bose internal protocol timing for 0 and 1 -> old 1 timing is now 0 and vice versa.






3.6.0


	Separated enable flag of send and receive feedback LED. Inspired by PR#970 from luvaihassanali.


	RP2040 support added.


	Refactored IRTimer.hpp.


	Refactored IR_SEND_PIN and IrSender.sendPin handling.


	Renamed IR_SEND_DUTY_CYCLE to IR_SEND_DUTY_CYCLE_PERCENT.


	Fixed bugs for SEND_PWM_BY_TIMER active.






3.5.2


	Improved support for Teensy boards by Paul Stoffregen.






3.5.1


	Renamed INFO_PRINT to IR_INFO_PRINT as well as for DEBUG and TRACE.


	Fixed error with DEBUG in TinyIRReceiver.hpp.


	Support for ATmega88 see issue #923. Thanks to Dolmant.


	NO_LED_FEEDBACK_CODE replaces and extends DISABLE_LED_FEEDBACK_FOR_RECEIVE.


	Removed NO_LEGACY_COMPATIBILITY macro, it was useless now.


	Fix ESP32 send bug see issue #927.






3.5.0


	Improved ir_DistanceProtocol.


	Tone for ESP32.


	last phase renamed *.cpp.h to .hpp.


	No deprecation print for ATtinies.


	Renamed ac_LG.cpp to ac_LG.hpp.


	Maintained MagiQuest by E. Stuart Hicks.


	Improved print Pronto by Asuki Kono.


	Added printActiveIRProtocols() function.


	Used IR_SEND_PIN to reduce code size and improved send timing for AVR.






3.4.0


	Added LG2 protocol.


	Added ATtiny167 (Digispark Pro) support.


	Renamed *.cpp.h to .hpp.


	organized carrier frequencies.


	Compiler switch USE_OPEN_DRAIN_OUTPUT_FOR_SEND_PIN added.


	Moved blink13() back to IRrecv class.


	Added Kaseikyo convenience functions like sendKaseikyo_Denon().


	Improved / adjusted LG protocol and added class Aircondition_LG based on real hardware supplied by makerspace 201 (https://wiki.hackerspaces.org/ZwoNullEins) from Cologne.


	Improved universal decoder for pulse width or pulse distance protocols to support more than 32 bits.


	Added mbed support.






3.3.0


	Fix errors if LED_BUILTIN is not defined.


	Fixed error for AVR timer1. Thanks to alexbarcelo.


	New example IRremoteExtensionTest.


	Enabled megaAVR 0-series devices.


	Added universal decoder for pulse width or pulse distance protocols.






3.2.0


	Fix for ESP32 send Error, removed USE_SOFT_SEND_PWM macro.


	Added Onkyo protocol.


	Support for old 2.x code by backwards compatible decode(decode_results *aResults) function.


	Removed USE_OLD_DECODE macro and added NO_LEGACY_COMPATIBILITY macro.


	Added ATtiny1604 support.


	New SendAndReceive example.


	Added ESP8266 support.


	Extended DEBUG output.






3.1.0


	Generation of PWM by software is active by default.


	Removed decode_results results.


	Renamed most irparams_struct values.


	Fixed LG send bug and added unit test.


	Replaced #define DECODE_NEC 1/0 by defining/not defining.


	Use LED_BUILTIN instead of FEEDBACK_LED if FeedbackLEDPin is 0.


	Use F_CPU instead of SYSCLOCK.


	Removed SENDPIN_ON and SENDPIN_OFF macros.


	Refactored board specific code for timer and feedback LED.


	Extracted common LED feedback functions and implemented feedback for send.


	MATCH_MARK() etc. now available as matchMark().


	Added STM32F1 by (by Roger Clark) support.


	Added stm32 (by ST) support. Thanks to Paolo Malaspina.


	Added ATtiny88 support.






3.0.2


	Bug fix for USE_OLD_DECODE.


	Increase RECORD_GAP_MICROS to 11000.


	Fix overflow message. (#793).


	Improved handling for HASH decoder.


	Tested for ATtiny85.


	Added printIRResultMinimal().


	Added missing IRAM_ATTR for ESP32.


	Adapted to TinyCore 0.0.7.


	Fixed decodeSony 20 bit bug #811.


	Replaced delayMicroseconds with customDelayMicroseconds and removed NoInterrupt() for send functions, removed SPIN_WAIT macro, sleepMicros() and sleepUntilMicros().


	Fixed LG checksum error.


	Fixed JVC repeat error.






3.0.0 + 3.0.1 2021/02


	New LSB first decoders are default.


	Added SendRaw with byte data.


	Fixed resume bug if irparams.rawlen >= RAW_BUFFER_LENGTH. Thanks to Iosif Peterfi


	Added dumpPronto(String *aString, unsigned int frequency) with String object as argument. Thanks to Iosif Peterfi


	Removed Test2 example.


	Fixed swapped cases in getProtocolString(). Thanks to Jim-2249


	Added compile option IR_INPUT_IS_ACTIVE_HIGH. Thanks to Jim-2249


	Corrected template. Thanks to Jim-2249


	Introduced standard decode and send functions.


	Added compatibility with tone for AVR’s.


	New TinyIRreceiver does not require a timer.


	New MinimalReceiver and IRDispatcherDemo examples.


	Added TinyCore 32 / ATtiny3217 support.


	Added Apple protocol.






2.8.1 2020/10


	Fixed bug in Sony decode introduced in 2.8.0.






2.8.0 2020/10


	Changed License to MIT see https://github.com/Arduino-IRremote/Arduino-IRremote/issues/397.


	Added ATtiny timer 1 support.


	Changed wrong return code signature of decodePulseDistanceData() and its handling.


	Removed Mitsubishi protocol, since the implementation is in contradiction with all documentation I found and therefore supposed to be wrong.


	Removed AIWA implementation, since it is only for 1 device and at least the sending was implemented wrong.


	Added Lego_PF decode.


	Changed internal usage of custom_delay_usec.


	Moved dump/print functions from example to irReceiver.


	irPronto.cpp: Using Print instead of Stream saves 1020 bytes program memory. Changed from & to * parameter type to be more transparent and consistent with other code of IRremote.






2.7.0 2020/09


	Added ATmega328PB support.


	Renamed hardware specific macro and function names.


	Renamed USE_SOFT_CARRIER, USE_NO_CARRIER, DUTY_CYCLE macros to USE_SOFT_SEND_PWM, USE_NO_SEND_PWM, IR_SEND_DUTY_CYCLE.


	Removed blocking wait for ATmega32U4 Serial in examples.


	Deactivated default debug output.


	Optimized types in sendRC5ext and sendSharpAlt.


	Added DECODE_NEC_STANDARD and SEND_NEC_STANDARD.


	Renamed all IRrecv* examples to IRreceive*.


	Added functions printIRResultShort(&Serial) and getProtocolString(decode_type_t aDecodeType).


	Added flag decodedIRData.isRepeat.


	Updated examples.






2.6.1 2020/08


	Adjusted JVC and LG timing.


	Fixed 4809 bug.






2.6.0 2020/08


	Added support for MagiQuest IR wands.


	Corrected Samsung timing.


	NEC repeat implementation.


	Formatting and changing TIMER_CONFIG_KHZ and TIMER_CONFIG_NORMAL macros to static functions.


	Added IRAM_ATTR for ESP32 ISR.


	Removed #define HAS_AVR_INTERRUPT_H.


	Changed Receiver States. Now starting with 0.


	Changed switch to if / else if in IRRemote.cpp because of ESP32 compiler bug.


	Changed DEBUG handling since compiler warns about empty “IF” or “ELSE” statements in IRRemote.cpp.






2.5.0 2020/06


	Corrected keywords.txt.


	BoseWave protocol added PR #690.


	Formatting comply to the new stylesheet.


	Renamed “boarddefs.h” ISSUE #375 [https://github.com/Arduino-IRremote/Arduino-IRremote/issues/375].


	Renamed SEND_PIN to IR_SEND_PIN.


	Renamed state macros.


	Enabled DUTY_CYCLE for send signal.


	Added sending for ESP32.


	Changed rawlen from uint8_t to unsigned int allowing bigger receive buffer and renamed RAWBUF to RAW_BUFFER_LENGTH.


	Introduced USE_NO_CARRIER for simulating an IR receiver.
Changes from #283 by bengtmartensson


	Added function sendRaw_P() for sending data from flash.
Changes from #268 by adamlhumphreys


	Optimized by reducing floating point operations as suggested by madmalkav (#193).


	Optimized with macros when using default MICROS_PER_TICK and TOLERANCE.


	Made decodeHash as a settable protocol defined by DECODE_HASH.


	Added Philips Extended RC-5 protocol support [PR #522] (https://github.com/Arduino-IRremote/Arduino-IRremote/pull/522)






2.4.0 - 2017/08/10


	Cleanup of hardware dependencies. Merge in SAM support PR #437 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/437]






2.3.3 - 2017/03/31


	Added ESP32 IR receive support PR #427 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/425]






2.2.3 - 2017/03/27


	Fix calculation of pause length in LEGO PF protocol PR #427 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/427]






2.2.2 - 2017/01/20


	Fixed naming bug PR #398 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/398]






2.2.1 - 2016/07/27


	Added tests for Lego Power Functions Protocol PR #336 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/336]






2.2.0 - 2016/06/28


	Added support for ATmega8535


	Added support for ATmega16


	Added support for ATmega32


	Added support for ATmega164


	Added support for ATmega324


	Added support for ATmega644


	Added support for ATmega1284


	Added support for ATmega64


	Added support for ATmega128




PR [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/324]



2.1.1 - 2016/05/04


	Added Lego Power Functions Protocol PR #309 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/309]






2.1.0 - 2016/02/20


	Improved Debugging PR #258 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/258]


	Display TIME instead of TICKS PR #258 [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/258]






2.0.4 - 2016/02/20


	Add Panasonic and JVC to IRrecord example PR [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/54]






2.0.3 - 2016/02/20


	Change IRSend Raw parameter to const PR [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/227]






2.0.2 - 2015/12/02


	Added IRremoteInfo Sketch - PR [https://github.com/Arduino-IRremote/Arduino-IRremote/pull/241]


	Enforcing changelog.md






2.0.1 - 2015/07/26 - Release [https://github.com/shirriff/Arduino-IRremote/releases/tag/BETA]


Changes


	Updated README


	Updated Contributors


	Fixed #110 Mess


	Created Gitter Room


	Added Gitter Badge


	Standardised Code Base


	Clean Debug Output


	Optimized Send Loops


	Modularized Design


	Optimized and Updated Examples


	Improved Documentation


	Fixed and Improved many coding errors


	Fixed Aiwa RC-T501 Decoding


	Fixed Interrupt on ATmega8


	Switched to Stable Release of PlatformIO






Additions


	Added Aiwa RC-T501 Protocol


	Added Denon Protocol


	Added Pronto Support


	Added compile options


	Added Template For New Protocols


	Added this changelog


	Added Teensy LC Support


	Added ATtiny84 Support


	Added ATtiny85 Support


	Added isIdle method






Deletions


	Removed (Fixed) #110


	Broke Teensy 3 / 3.1 Support






Not Working


	Teensy 3 / 3.1 Support is in Development









            

          

      

      

    

  

  
    
    

    <no title>
    

    
 
  

    
      
          
            
  === decoding for LG A/C ====


	
	remote of LG AC has two type of HDR mark/space, 8000/4000 and 3100/10000






	
	HDR 8000/4000 is decoded using decodeLG(IRrecvDumpV2) without problem






	
	for HDR 3100/10000, use AnalysIR’s code : http://www.analysir.com/blog/2014/03/19/air-conditioners-problems-recording-long-infrared-remote-control-signals-arduino/






	
	for bin output based on AnalysIR’s code : https://gist.github.com/chaeplin/a3a4b4b6b887c663bfe8






	
	remove first two byte(11)






	
	sample rawcode with bin output : https://gist.github.com/chaeplin/134d232e0b8cfb898860








=== *** ===


	
	Sample raw code : https://gist.github.com/chaeplin/ab2a7ad1533c41260f0d






	
	send raw code : https://gist.github.com/chaeplin/7c800d3166463bb51be4








=== *** ===


	(0) : Cooling or Heating


	(1) : fixed address


	(2) : fixed address


	(3) : special(power, swing, air clean)


	(4) : change air flow, temperature, cooling(0)/heating(4)


	(5) : temperature ( 15 + (5) = )


	(6) : air flow


	(7) : checksum ( 3 + 4 + 5 + 6 ) & B00001111




°F = °C × 1.8 + 32

°C = (°F - 32) / 1.8

=== *** ===


	remote / Korea / without heating






	status

	(0)

	(1)

	(2)

	(3)

	(4)

	(5)

	(6)

	(7)





	on / 25 / mid

	C

	1000

	1000

	0000

	0000

	1010

	0010

	1100



	on / 26 / mid

	C

	1000

	1000

	0000

	0000

	1011

	0010

	1101



	on / 27 / mid

	C

	1000

	1000

	0000

	0000

	1100

	0010

	1110



	on / 28 / mid

	C

	1000

	1000

	0000

	0000

	1101

	0010

	1111



	on / 25 / high

	C

	1000

	1000

	0000

	0000

	1010

	0100

	1110



	on / 26 / high

	C

	1000

	1000

	0000

	0000

	1011

	0100

	1111



	on / 27 / high

	C

	1000

	1000

	0000

	0000

	1100

	0100

	0000



	on / 28 / high

	C

	1000

	1000

	0000

	0000

	1101

	0100

	0001



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	1 up

	C

	1000

	1000

	0000

	1000

	1101

	0100

	1001



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	Cool power

	C

	1000

	1000

	0001

	0000

	0000

	1100

	1101



	energy saving

	C

	1000

	1000

	0001

	0000

	0000

	0100

	0101



	power

	C

	1000

	1000

	0001

	0000

	0000

	1000

	1001



	flow/up/down

	C

	1000

	1000

	0001

	0011

	0001

	0100

	1001



	up/down off

	C

	1000

	1000

	0001

	0011

	0001

	0101

	1010



	flow/left/right

	C

	1000

	1000

	0001

	0011

	0001

	0110

	1011



	left/right off

	C

	1000

	1000

	0001

	0011

	0001

	0111

	1100



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	Air clean

	C

	1000

	1000

	1100

	0000

	0000

	0000

	1100



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	off

	C

	1000

	1000

	1100

	0000

	0000

	0101

	0001







	remote / with heating


	converted using raw code at https://github.com/chaeplin/RaspAC/blob/master/lircd.conf






	status

	(0)

	(1)

	(2)

	(3)

	(4)

	(5)

	(6)

	(7)





	on

	C

	1000

	1000

	0000

	0000

	1011

	0010

	1101



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	off

	C

	1000

	1000

	1100

	0000

	0000

	0101

	0001



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	64  / 18

	C

	1000

	1000

	0000

	0000

	0011

	0100

	0111



	66  / 19

	C

	1000

	1000

	0000

	0000

	0100

	0100

	1000



	68  / 20

	C

	1000

	1000

	0000

	0000

	0101

	0100

	1001



	70  / 21

	C

	1000

	1000

	0000

	0000

	0110

	0100

	1010



	72  / 22

	C

	1000

	1000

	0000

	0000

	0111

	0100

	1011



	74  / 23

	C

	1000

	1000

	0000

	0000

	1000

	0100

	1100



	76  / 25

	C

	1000

	1000

	0000

	0000

	1010

	0100

	1110



	78  / 26

	C

	1000

	1000

	0000

	0000

	1011

	0100

	1111



	80  / 27

	C

	1000

	1000

	0000

	0000

	1100

	0100

	0000



	82  / 28

	C

	1000

	1000

	0000

	0000

	1101

	0100

	0001



	84  / 29

	C

	1000

	1000

	0000

	0000

	1110

	0100

	0010



	86  / 30

	C

	1000

	1000

	0000

	0000

	1111

	0100

	0011



	—————-

	—

	—-

	—-

	—-

	—-

	—-

	—-

	—-



	heat64

	H

	1000

	1000

	0000

	0100

	0011

	0100

	1011



	heat66

	H

	1000

	1000

	0000

	0100

	0100

	0100

	1100



	heat68

	H

	1000

	1000

	0000

	0100

	0101

	0100

	1101



	heat70

	H

	1000

	1000

	0000

	0100

	0110

	0100

	1110



	heat72

	H

	1000

	1000

	0000

	0100

	0111

	0100

	1111



	heat74

	H

	1000

	1000

	0000

	0100

	1000

	0100

	0000



	heat76

	H

	1000

	1000

	0000

	0100

	1001

	0100

	0001



	heat78

	H

	1000

	1000

	0000

	0100

	1011

	0100

	0011



	heat80

	H

	1000

	1000

	0000

	0100

	1100

	0100

	0100



	heat82

	H

	1000

	1000

	0000

	0100

	1101

	0100

	0101



	heat84

	H

	1000

	1000

	0000

	0100

	1110

	0100

	0110



	heat86

	H

	1000

	1000

	0000

	0100

	1111

	0100

	0111
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RTClib [image: Build Status] [https://github.com/adafruit/RTClib/actions][image: Documentation] [http://adafruit.github.io/RTClib/html/index.html]

This is a fork of JeeLab’s fantastic real time clock library for Arduino.

Works great with Adafruit RTC breakouts:


	DS3231 Precision RTC [https://www.adafruit.com/product/3013]


	PCF8523 RTC [https://www.adafruit.com/product/3295]


	DS1307 RTC [https://www.adafruit.com/product/3296]




Please note that dayOfTheWeek() ranges from 0 to 6 inclusive with 0 being ‘Sunday’.



Compatibility



	MCU

	Tested Works

	Doesn’t Work

	Not Tested

	Notes





	Atmega328 @ 16MHz

	X

	

	

	



	Atmega328 @ 12MHz

	X

	

	

	



	Atmega32u4 @ 16MHz

	X

	

	

	Use SDA/SCL on pins D3 & D2



	Atmega32u4 @ 8MHz

	X

	

	

	Use SDA/SCL on pins D3 & D2



	ESP8266

	X

	

	

	SDA/SCL default to pins 4 & 5 but any two pins can be assigned as SDA/SCL using Wire.begin(SDA,SCL)



	Atmega2560 @ 16MHz

	X

	

	

	Use SDA/SCL on Pins 20 & 21



	ATSAM3X8E

	X

	

	

	Use SDA1 and SCL1



	ATSAM21D

	X

	

	

	



	ATtiny85 @ 16MHz

	X

	

	

	



	ATtiny85 @ 8MHz

	X

	

	

	



	Intel Curie @ 32MHz

	

	

	X

	



	STM32F2

	

	

	X

	







	ATmega328 @ 16MHz : Arduino UNO, Adafruit Pro Trinket 5V, Adafruit Metro 328, Adafruit Metro Mini


	ATmega328 @ 12MHz : Adafruit Pro Trinket 3V


	ATmega32u4 @ 16MHz : Arduino Leonardo, Arduino Micro, Arduino Yun, Teensy 2.0


	ATmega32u4 @ 8MHz : Adafruit Flora, Bluefruit Micro


	ESP8266 : Adafruit Huzzah


	ATmega2560 @ 16MHz : Arduino Mega


	ATSAM3X8E : Arduino Due


	ATSAM21D : Arduino Zero, M0 Pro


	ATtiny85 @ 16MHz : Adafruit Trinket 5V


	ATtiny85 @ 8MHz : Adafruit Gemma, Arduino Gemma, Adafruit Trinket 3V





Adafruit invests time and resources providing this open source code, please support Adafruit and open-source hardware by purchasing products from Adafruit!




Dependencies


	TinyWireM [https://github.com/adafruit/TinyWireM]






Contributing

Contributions are welcome! Please read our Code of Conduct [https://github.com/adafruit/RTClib/blob/master/code-of-conduct.md]
before contributing to help this project stay welcoming.


Documentation and doxygen

For the detailed API documentation, see https://adafruit.github.io/RTClib/html/index.html
Documentation is produced by doxygen. Contributions should include documentation for any new code added.

Some examples of how to use doxygen can be found in these guide pages:

https://learn.adafruit.com/the-well-automated-arduino-library/doxygen

https://learn.adafruit.com/the-well-automated-arduino-library/doxygen-tips



Code formatting and clang-format

The code should be formatted according to the LLVM Coding Standards [https://llvm.org/docs/CodingStandards.html], which is the default of the clang-format tool.  The easiest way to ensure conformance is to install clang-format [https://llvm.org/builds/] and run

clang-format -i <source_file>





See Formatting with clang-format [https://learn.adafruit.com/the-well-automated-arduino-library/formatting-with-clang-format] for details.

Written by JeeLabs
MIT license, check license.txt for more information
All text above must be included in any redistribution

To install, use the Arduino Library Manager and search for “RTClib” and install the library.
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Adafruit Community Code of Conduct


Our Pledge

In the interest of fostering an open and welcoming environment, we as
contributors and leaders pledge to making participation in our project and
our community a harassment-free experience for everyone, regardless of age, body
size, disability, ethnicity, gender identity and expression, level or type of
experience, education, socio-economic status, nationality, personal appearance,
race, religion, or sexual identity and orientation.



Our Standards

We are committed to providing a friendly, safe and welcoming environment for
all.

Examples of behavior that contributes to creating a positive environment
include:


	Be kind and courteous to others


	Using welcoming and inclusive language


	Being respectful of differing viewpoints and experiences


	Collaborating with other community members


	Gracefully accepting constructive criticism


	Focusing on what is best for the community


	Showing empathy towards other community members




Examples of unacceptable behavior by participants include:


	The use of sexualized language or imagery and sexual attention or advances


	The use of inappropriate images, including in a community member’s avatar


	The use of inappropriate language, including in a community member’s nickname


	Any spamming, flaming, baiting or other attention-stealing behavior


	Excessive or unwelcome helping; answering outside the scope of the question
asked


	Trolling, insulting/derogatory comments, and personal or political attacks


	Public or private harassment


	Publishing others’ private information, such as a physical or electronic
address, without explicit permission


	Other conduct which could reasonably be considered inappropriate




The goal of the standards and moderation guidelines outlined here is to build
and maintain a respectful community. We ask that you don’t just aim to be
“technically unimpeachable”, but rather try to be your best self.

We value many things beyond technical expertise, including collaboration and
supporting others within our community. Providing a positive experience for
other community members can have a much more significant impact than simply
providing the correct answer.



Our Responsibilities

Project leaders are responsible for clarifying the standards of acceptable
behavior and are expected to take appropriate and fair corrective action in
response to any instances of unacceptable behavior.

Project leaders have the right and responsibility to remove, edit, or
reject messages, comments, commits, code, issues, and other contributions
that are not aligned to this Code of Conduct, or to ban temporarily or
permanently any community member for other behaviors that they deem
inappropriate, threatening, offensive, or harmful.



Moderation

Instances of behaviors that violate the Adafruit Community Code of Conduct
may be reported by any member of the community. Community members are
encouraged to report these situations, including situations they witness
involving other community members.

You may report in the following ways:

In any situation, you may send an email to support@adafruit.com.

On the Adafruit Discord, you may send an open message from any channel
to all Community Helpers by tagging @community helpers. You may also send an
open message from any channel, or a direct message to @kattni#1507,
@tannewt#4653, @Dan Halbert#1614, @cater#2442, @sommersoft#0222, or
@Andon#8175.

Email and direct message reports will be kept confidential.

In situations on Discord where the issue is particularly egregious, possibly
illegal, requires immediate action, or violates the Discord terms of service,
you should also report the message directly to Discord.

These are the steps for upholding our community’s standards of conduct.


	Any member of the community may report any situation that violates the
Adafruit Community Code of Conduct. All reports will be reviewed and
investigated.


	If the behavior is an egregious violation, the community member who
committed the violation may be banned immediately, without warning.


	Otherwise, moderators will first respond to such behavior with a warning.


	Moderators follow a soft “three strikes” policy - the community member may
be given another chance, if they are receptive to the warning and change their
behavior.


	If the community member is unreceptive or unreasonable when warned by a
moderator, or the warning goes unheeded, they may be banned for a first or
second offense. Repeated offenses will result in the community member being
banned.






Scope

This Code of Conduct and the enforcement policies listed above apply to all
Adafruit Community venues. This includes but is not limited to any community
spaces (both public and private), the entire Adafruit Discord server, and
Adafruit GitHub repositories. Examples of Adafruit Community spaces include
but are not limited to meet-ups, audio chats on the Adafruit Discord, or
interaction at a conference.

This Code of Conduct applies both within project spaces and in public spaces
when an individual is representing the project or its community. As a community
member, you are representing our community, and are expected to behave
accordingly.



Attribution

This Code of Conduct is adapted from the [Contributor Covenant][homepage],
version 1.4, available at
https://www.contributor-covenant.org/version/1/4/code-of-conduct.html,
and the Rust Code of Conduct [https://www.rust-lang.org/en-US/conduct.html].

For other projects adopting the Adafruit Community Code of
Conduct, please contact the maintainers of those projects for enforcement.
If you wish to use this code of conduct for your own project, consider
explicitly mentioning your moderation policy or making a copy with your
own moderation policy so as to avoid confusion.
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