Read the Docs Template
Documentation

Read the Docs

Apr 19, 2024






1 Get Started

1.1 Development Board Overview . . . ... ... ... .....
1.2 AboutESP-ADF . ... ... ... ... . ....... ...
1.3 QuickStart . . . . ... ... .
1.4 Installation Stepby Step . . . . . . . ... ... ...
1.5 Stepl.SetupESP-IDF .. ..................
1.6 Step2. GetESP-ADF . .. ... ... ............
1.7 Step 3. Set up the environment . . . . . . . ... ... ....
1.8 Step4. StartaProject. . . . . ... ...
1.9  Step 5. Connect Your Device . . . . .. ... .........
1.10 Step6. Configure . . . . . ... ... ... .. ... ...,
1.11 Step 7. Build the Project . . . . ... ... ... .......
1.12 Step 8. Flashontothe Device . . . . . ... ... ... ....
1.13 Step9. Monitor . . . . . . . .. e
1.14 VSCodeExtension . . . ... .................

1.15 IDF Eclipse Plugin and Espressif IDE

1.16 Update ESP-ADF . . ... ... ... ... .........

2 API Reference

2.1  Audio Framework . . .. ... .. ... ... . .......
22 T . . e
23 REINE ..o
24 Codecs . ... e
2.5 AudioProcessing . . . .. ... ... ..
260 MRS ..
2.7 SpeechRecognition. . . . ... ... .............
2.8 Peripherals . . . ... ... ...
29 AbstractionLayer . . . . ... ... 000
2.10 Configuration Options . . . . . . . . . v v v v v v v

3 Design Guide

CONTENTS

O O 0 9 N9 N BB W W




31 WH®E. ...
3.2 Design Considerations

3.3 Software Design . .
3.4  Development Boards
3.5 Audio Samples . . .
4 Resources
5 Copyrights and Licenses
5.1  Software Copyrights
6 English-Chinese Glossary
7 About
Index

403

405
405

407

419

421




Read the Docs Template Documentation

[English]
XHUR RFE T K HESE (ADF) [y3ciyrfls.

Get Started API Reference Design Guide

CONTENTS 1


../../en/latest/index.html
get-started/index.html
api-reference/index.html
design-guide/index.html
get-started/index.html
api-reference/index.html
design-guide/index.html

Read the Docs Template Documentation

2 CONTENTS



CHAPTER

ONE

GET STARTED

This document is intended to help users set up the software environment for the development of audio applications using
hardware based on the ESP32 family of chips by Espressif. After that, a simple example will show you how to use
ESP-ADF (Espressif Audio Development Framework).

1.1 Development Board Overview

For easier start with ESP-ADF, Espressif designed ESP32, ESP32-S2, and ESP32-S3 based development boards intended

for audio applications. Click the links below to learn more about the available boards.
e ESP32-LyraT
e ESP32-LyraT-Mini
e ESP32-LyraTD-MSC
» ESP32-S2-Kaluga-1
e ESP32-Korvo-DUI1906
e ESP32-S3-Korvo-2
e ESP32-C3-Lyra

If you do not have any of the above boards, you can still use ESP-ADF for the ESP32 and ESP32-S2 based audio
applications. For this, your board needs to have a compatible audio codec or DSP chip; alternatively, you can develop a

driver to support communication with your specific chip.
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1.2 About ESP-ADF

The ESP-ADF is available as a set of components to extend the functionality already delivered by the ESP-IDF (Espressif

IoT Development Framework).

To use ESP-ADF you need set up the ESP-IDF first, and this is described in the next section.

Note: ESP-ADF provides support for specific ESP-IDF versions. If your have already set up another version, please
switch to a supported ESP-IDF version, or you may not be able to compile ESP-ADF applications. In addition, the python

version needs to be between 3.7 and 3.11.

1.3 Quick Start

This section provides quick steps to run a simple ADF sample project on an ESP device for experienced users. For

beginners, please go through the complete steps from Step 1. Set up ESP-IDF to Step 9. Monitor to build a project.

Note: If you encounter issues in the following steps, you could refer to the complete steps from Step 1. Set up ESP-IDF
to Step 9. Monitor or describe them in GitHub Issues or ESP Forum.

1.3.1 Linux and macOS

The operating environment below is on Linux Ubuntu 18.04 and above.

1. Download the full ESP-ADF repository from GitHub by running:

git clone —-recursive https://github.com/espressif/esp-adf.git

For users located in China, it is faster to download from Gitee:

git clone --recursive https://gitee.com/EspressifSystems/esp-adf.git

2. Configure the SESP—-IDF and $ESP-ADF compilation environment by running:

cd esp-adf
./install.sh
./export.sh

3. After completing the above environment variable configuration, you can compile the ADF sample project

SADF_PATH/examples/get—-started/play_mp3_control. Switch to the project’ s directory, com-
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pile, and flash it onto your ESP device by running the following command. Then, you will see the serial port of the

routine is printed.

cd SADF_PATH/examples/get-started/play_mp3_control
idf.py build flash monitor

1.3.2 Windows

1. Download the full ESP-ADF repository from GitHub by running:

git clone —-recursive https://github.com/espressif/esp-adf.git

For users located in China, it is faster to download from Gitee:

git clone —-recursive https://gitee.com/EspressifSystems/esp-adf.git

2. Install the SESP-IDF compilation environment in the command prompt window:

cd esp-adf
.\install.bat

Or first download the full ESP-IDF Windows Installer from ESP-IDF Windows Installer (Please download the
ESP-IDF versions supported by ESP-ADF). And then turn off the antivirus software (Because it may prevent the
installation as the software writes the Windows system regedit) and install the downloaded file. After the installation
is complete, open the ESP-IDF CMD shortcut icon on the desktop, the script will automatically help you download

submodules, and set environment variables such as IDF__PATH.

3. Set the ADF_PATH by running the following commands:

.\export .bat
echo %ADF_PATHS

4. If your ADF_PATH variable prints correctly, it” s time to compile the ADF routines:

cd %ADF_PATH%\examples\get-started\play_mp3_control
idf.py build flash monitor
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1.4 Installation Step by Step

This is a detailed roadmap to walk you through the installation process.

1.4.1 Setting up Development Environment

e Step 1. Set up ESP-IDF for Windows, Linux or Mac OS
e Step 2. Get ESP-ADF

e Step 3. Set up the environment

1.4.2 Creating Your First Project

o Step 4. Start a Project

e Step 5. Connect Your Device
* Step 6. Configure

o Step 7. Build the Project
 Step 8. Flash onto the Device

 Step 9. Monitor

1.5 Step 1. Set up ESP-IDF

Configure your PC according to Getting Started section of ESP-IDF Programming Guide. Windows, Linux and Mac
OS operating systems are supported. Please select and follow the guide specific to ESP32 or ESP32-S2 chip. The chip

name is provided in the board name.

Note: This guide uses the directory ~ /e sp on Linux and macOS or $userprofile%\esp on Windows as an instal-
lation folder for ESP-ADF. You can use any directory, but you will need to adjust paths for the commands accordingly.

Keep in mind that ESP-ADF does not support spaces in paths.

To make the installation easier and less prone to errors, use the ~/esp default directory for the installation.

If this is your first exposure to the ESP-IDF, then it is recommended to get familiar with hello_world or blink example
first.

After getting familiar with ESP-IDF, decide on which ESP-IDF version to use for your application depending on the
Espressif chip that you have and your project type. For this, consult Versions section of ESP-IDF Programming Guide.

Once you successfully build, upload, and run examples for your version of ESP-IDF, you can proceed to the next step.
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1.6 Step 2. Get ESP-ADF

Now you can start installing audio-specific API / libraries provided in ESP-ADF repository.

1.6.1 Windows

Open Command Prompt and run the following commands:

cd %userprofile%\esp

git clone —--recursive https://github.com/espressif/esp-adf.git

1.6.2 Linux and macOS

Open Terminal, and run the following commands:

cd ~/esp
git clone —--recursive https://github.com/espressif/esp-adf.git

1.7 Step 3. Set up the environment

Before being able to compile ESP-ADF projects, on each new session, ESP-IDF tools should be added to the PATH
environment variable. To make the tools usable from the command line, some environment variables must be set. ESP-

ADF provides a script which does that.

1.7.1 Windows

ESP-IDF Tools Installer for Windows creates an “ESP-IDF Command Prompt” shortcut in the Start Menu. This shortcut
opens the Command Prompt and sets up all the required environment variables. You can open this shortcut and proceed

to the next step.

Alternatively, if you want to use ESP-IDF in an existing Command Prompt window, you can run:

Suserprofile%\esp\esp-adf\export.bat

1.6. Step 2. Get ESP-ADF 7
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1.7.2 Linux and macOS

In the terminal where you have installed ESP-IDF, run:

SHOME /esp/esp-adf/export.sh

Note the space between the leading dot and the path!

You can also create an alias for the export script to your .profile or .bash_profile script. This way you can set

up the environment in a new terminal window by typing get_idf:

alias get_idf='. S$HOME/esp/esp-adf/export.sh'

Note that it is not recommended to source export . sh from the profile script directly. Doing so activates IDF virtual
environment in every terminal session (even in those where IDF is not needed), defeating the purpose of the virtual

environment and likely affecting other software.

1.8 Step 4. Start a Project

After initial preparation you are ready to build the first audio application. The process has already been described in
ESP-IDF documentation. Now we would like to discuss remaining key steps and show how the toolchain is able to access
the ESP-ADF components by using the ADF_PATH variable.

To demonstrate how to build an application, we will use get-started/play_mp3_control project from examples directory
in the ADF.

1.8.1 Windows

cd fuserprofile$\esp
xcopy /e /i %ADF_PATH%\examples\get-started\play_mp3_control play_mp3_control

1.8.2 Linux and macOS

cd ~/esp

cp -r SADE_PATH/examples/get-started/play_mp3_control .

There is a range of example projects in the examples directory in ESP-ADF. You can copy any project in the same way

as presented above and run it.

It is also possible to build examples in-place, without copying them first.
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Important: The ESP-IDF build system does not support spaces in the paths to either ESP-IDF or to projects.

1.9 Step 5. Connect Your Device

Connect the audio board to the PC, check under what serial port the board is visible and verify, if serial communication

works as described in ESP-IDF documentation.

Note: Keep the port name handy as you will need it in the next steps.

1.10 Step 6. Configure

Navigate to your play_mp3_control directory from Step 4. Start a Project and configure the project:

1.10.1 Windows

cd Suserprofile%\esp\play_mp3_control
idf.py set-target esp32

idf.py menuconfig

1.10.2 Linux and macOS

cd ~/esp/play_mp3_control
idf.py set-target esp32

idf.py menuconfig

Note: If you are using an ESP32-S2 based board, then the second command above should be 1df.py set-target
esp32s2.

Setting the target with idf.py set-target <target> should be done once, after opening a new project. If the
project contains some existing builds and configuration, they will be cleared and initialized. The target may be saved in
environment variable to skip this step at all. See Selecting the Target in ESP-IDF Programming Guide for additional

information.

If the previous steps have been done correctly, the following menu appears:

1.9. Step 5. Connect Your Device 9
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opment Framework Configuration

SDK tool configuration ---=
Build type --->

Application manager ---=
Bootloader config ---»>
Security features ---=
serial flasher config ---=>
Partition Table --->

My Audio Board ---=
Recorder Engine Configuration --->
ESP Speech Recognition --->
Compiler options ---=
Component config ---=
Compatibility options --->

[ESC] Leave menu [5] Save

le show-help mode [C]T le show-name mode [A] To e show-all mode

p
0] [?] Symbol info [/] Jump to symbol
]
] Quit (prompts for save) [D] Save minimal config (advanc

Q1 Q

Fig. 1: Project configuration - Home window

You are using this menu to set up your board type and other project specific variables, e.g. Wi-Fi network name and

password, the processor speed, etc.

Select your board from the menu, press S to save configuration and then Q to exit.

Note: The colors of the menu could be different in your terminal. You can change the appearance with the option

—-style. Please run idf.py menuconfig —-help for further information.

1.11 Step 7. Build the Project

Build the project by running:

idf.py build

This command will compile the application and all ESP-IDF and ESP-ADF components, then it will generate the boot-

loader, partition table, and application binaries.

$ idf.py build
Executing action: all (aliases: build)
Running ninja in directory /path/to/esp/play_mp3_control/build

Executing "ninja all"...

(continues on next page)
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(Top) — Audio HAL — Audio board
Espressif IoT Development Framework Configuration
Custom audio board

ESP32-Lyrat v4.2
ESP32-LyraTD-MSC V2.1
ESP32-LyraTD-MSC V2.2
ESP32-Lyrat-Mini V1.1
ESP32_KORVO _DU1906
ESP32-52-Kaluga-1 v1.2

R T T W W A,
R

[S] Ssave

[/] Jump to symbol
: e mode [A] Toggle show-all mode
> minimal config (advanced)

Fig. 2: Project configuration - Board selection

(continued from previous page)

[0/1] Re-running CMake...
(more lines of build system output)

[1064/1064] Generating binary image from built executable
esptool.py v3.0-dev

Generated /path/to/esp/play_mp3_control/build/play_mp3_control.bin

Project build complete. To flash it, run this command:
/path/to/.espressif/python_env/idf4.2_py2.7_env/bin/python ../esp-idf/components/
—esptool_py/esptool/esptool.py -p (PORT) -b 460800 —--before default_reset --after.
—hard_reset —--chip esp32 write_flash —--flash_mode dio --flash_size detect --flash_
—freq 40m 0x1000 build/bootloader/bootloader.bin 0x8000 build/partition_table/
—partition-table.bin 0x10000 build/play_mp3_control.bin

or run 'idf.py -p (PORT) flash'

If there are no errors, the build will finish by generating the firmware binary .bin file.

1.11. Step 7. Build the Project 11
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1.12 Step 8. Flash onto the Device

Flash the binaries that you just built onto your board by running:

idf.py -p PORT [-b BAUD] flash monitor

Replace PORT with your board’ s serial port name from Step 5. Connect Your Device.

You can also change the flasher baud rate by replacing BAUD with the baud rate you need. The default baud rate is
460800.

For more information on idf.py arguments, see Using the Build System in ESP-IDF Programming Guide.

Note: The option £1ash automatically builds and flashes the project, so running idf .py build is not necessary.

To upload the binaries, the board should be put into upload mode. To do so, hold down Boot button, momentarily press
Reset button and release the Boot button. The upload mode may be initiated anytime during the application build, but

no later than “Connecting” message is being displayed:

esptool.py v3.0-dev
Serial port /dev/ttyUSBO

Connecting........

Without the upload mode enabled, after showing several . . . . . , the connection will eventually time out.

Once build and upload is complete, you should see the following:

Leaving...

Hard resetting via RTS pin...

Executing action: monitor

Running idf_monitor in directory /path/to/esp/play_mp3_control

Executing "/path/to/.espressif/python_env/idf4.2_py2.7_env/bin/python /path/to/esp/
—esp-idf/tools/idf_monitor.py -p /dev/ttyUSBO -b 115200 --toolchain-prefix xtensa-
—esp32-elf- /path/to/esp/play_mp3_control/build/play_mp3_control.elf -m '/path/to/.
—espressif/python_env/idf4.2_py2.7_env/bin/python' '/path/to/esp/esp-idf/tools/idf.py

(1]
— .« ..

—-—— idf_monitor on /dev/ttyUSBO 115200 —-—-—
—-—— Quit: Ctrl+] | Menu: Ctrl+T | Help: Ctrl+T followed by Ctrl+H ——-

If there are no issues by the end of the flash process, the board will reboot and start up the “play_mp3_control” application.
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1.13 Step 9. Monitor

At this point press the Reset button to start the application. Following several lines of start up log, the

play_mp3_control application specific messages should be displayed:

I (397) PLAY_FLASH_MP3_CONTROL: [ 1 ] Start audio codec chip

I (427) PLAY_FLASH_MP3_CONTROL: [ 2 ] Create audio pipeline, add all elements to.
—pipeline, and subscribe pipeline event

I (427) PLAY_FLASH_MP3_CONTROL: [2.1] Create mp3 decoder to decode mp3 file and set.
—custom read callback

I (437) PLAY_FLASH_MP3_CONTROL: [2.2] Create i2s stream to write data to codec chip
I (467) PLAY_FLASH_MP3_CONTROL: [2.3] Register all elements to audio pipeline

I (467) PLAY_FLASH_MP3_CONTROL: [2.4] Link it together [mp3_music_read_cb]-->mp3_

—decoder-->i2s_stream—-—>[codec_chip]

I (477) PLAY_FLASH_MP3_CONTROL: [ 3 ] Set up event listener

I (477) PLAY_FLASH_MP3_CONTROL: [3.1] Listening event from all elements of pipeline
I (487) PLAY_FLASH_MP3_CONTROL: [ 4 ] Start audio_pipeline

I (507) PLAY_FLASH_MP3_CONTROL: [ * ] Receive music info from mp3 decoder, sample_
—rates=44100, bits=16, ch=2

I (7277) PLAY_FLASH_MP3_CONTROL: [ 5 ] Stop audio_pipeline

If there are no issues, besides the above log, you should hear a sound played for about 7 seconds by the speakers or

headphones connected to your audio board. Reset the board to hear it again if required.

Now you are ready to try some other examples, or go right to developing your own applications. Check how the examples

are made aware of location of the ESP-ADF. Open the get-started/play_mp3_control/Makefile and you should see

include (SENV{ADF_PATH}/CMakeLists.txt)
include (SENV{IDF_PATH}/tools/cmake/project.cmake)

The first line contains ADF_PATH to point the toolchain to another file in ESP-ADF directory that provides configuration

variables and path to ESP-ADF components reacquired by the toolchain. You need similar Makefile in your own

applications developed with the ESP-ADF.

1.14 VS Code Extension

1. Follow VS Code Extension Quick Installation Guide to install ESP-IDF Visual Studio Code Extension. If the

previous steps have been done correctly, the following toolbar appears:

2. To install the ESP-ADF extension, open Command Palette and enter install adf. Then, a progress bar

shows up in the lower right corner.

1.13. Step 9. Monitor
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> BiEE:

> PROJECT COMPONENTS OB FEEha

X P01 & ¢ [devttyUSBO [ esp32 S @ B % ¢ O & @1A0 () CMake: [Debug):Ready 3% [GCC5.2.0xtensa-esp32-elf] & Build [all & [ GitGraph < Downloading .NET...

Fig. 3: VS Code Extension Toolbar

If you have cloned the ESP-ADF repository before, please enter open settings (ui) in Command
Palette. Go to User > Extensions > ESP_IDF and manually set the ESP-ADF path in
idf.espAdfPath or idf.espAdfPathWin (for Windows). You can also set the ESP-ADF path

in .vscode/settings. json.

3. In Command Palette, enter show examples project, and then a window will be opened with a list of

example projects.

4. Select an example, click Create project using example XX, and select the directory to save the current

example.

5. On the toolbar at the bottom of VS Code, click the gear symbol menuconfig to configure the example and click

the column symbol Build to build the example. See available shortcut keys for VS code extensions.

6. On the toolbar at the bottom of VS Code, click the plug-in symbol Select Port to configure the serial port
and click the lightning symbol Flash Device to flash firmware. After the firmware is flashed successfully,
click Monitor Device to start the monitor function. Or, you can also use the flame symbol to build, flash, and

monitor the example at the same time.

1.15 IDF Eclipse Plugin and Espressif IDE

1.15.1 Install and Set up Environment Variables

1. Follow IDF Eclipse Plugin Quick Installation Guide to install IDF Eclipse Plugin or download and install Espressif
IDE from Espressif IDE Download Link. If the previous steps have been done correctly, you can create, build and

flash IDF project in the Eclipse environment.
2. To install ESP-ADF, follow section Step 2. Get ESP-ADF'.

3. To set ADF_PATH environment variable, open Window > Preferences > C/C++ > Build > Environ-
ment panel, click Add button and fill in ADF_PATH. After you complete the above steps, select ADF_PATH in
Environment variables table and click Edit and OK button without changing any value (There is a bug

in Eclipse CDT that is appending a null value before the path hence we need to click on edit and save it.).

If this step does not work, you can delete ADF_PATH set in Eclipse and set ADF_PATH as system envi-
ronment variable. For Windows, set environment variable in Advanced System Setting panel. For
Linux and macOS, add export ADF_PATH=your adf pathinfile /etc/profile. However,
it is not recommended. Doing so activates ADF virtual environment in every terminal session (including
those where ADF is not needed), defeating the purpose of the virtual environment and likely affecting other

software.
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5 component.mk
1D music-16b-2c:22050hz.mp3
D music-16b-2c-44100hz.mp3
1O music-16b-2c:8000hz.mp3
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5# in this exact order for cmake to work correctly
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& include ($ENV{ADF_PATH}/CMakeLists. txt)
) include ($SENV{IDF_PATH}/tools/cmake/project.cmake)
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[1217/1224] /home/pl/.espressif/tools/xtensa-esp32s3-€lf/esp-2021r2-patch3-8.4.0/xtensa-esp32s3-elf/bin/xtensa-esp32s3-elf-gcc -DADF VER=!
[1218/1224] /home/pl/.espressif/tools/xtensa-esp32s3-elf/esp-2021r2-patch3-8.4.0/xtensa-esp32s3-elf/bin/xtensa-esp32s3-elf-gcc -DADF VER=!
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[1221/1224] /home/pl/.espressif/tools/xtensa-esp32s3-elf/esp-2021r2-patch3-8.4.0/xtensa-esp32s3-elf/bin/xtensa-esp32s3-elf-gcc -DADF VER=\"\" -DHAVE CONFIG H -DMBEDTLS CONFIG FILE=\|
[1222/1224] : & /home/pl/.espressif/tools/xtensa-esp32s3-elf/esp-2021r2-patch3-8.4.0/xtensa-esp32s3-elf/bin/xtensa-esp32s3-elf-g++ -mlongcalls CMakeFiles/play mp3 control.elf.dir/|
[1223/1224] cd /home/pl/esp_ide/Espressif-IDE-2.4.1-linux.gtk.x86_64/Espressif-IDE/workspace/play mp3_control/build & python /home/pl/esp adf master/esp-adf/esp-idf/components/espt(
esptool.py v3.3.2-dev
Creating esp32s3 image...
Merged 2 ELF sections
Successfully created esp32s3 image.
Generated /home/pl/esp_ide/Espressif-IDE-2.4.1-linux.gtk.x86_64/Espressif-IDE/workspace/play mp3_control/build/play mp3_control.bin
[1224/1224] cd /home/pl/esp_ide/Espressif-IDE-2.4.1-inux.gtk.x86_64/Espressif-IDE/workspace/play mp3_control/build/esp-idf/esptool py & python /home/pl/esp_adf master/esp-adf/esp-
nlav mo3 control.hin hinarv size xc94an bvtes. Smallest aon partition is 0x177680 bvtes. Axadh6d hvtes (46%) f

Writable Smart Insert

-DHAVE_CONFIG H -DMBEDTLS CONFIG FILE=\
-DHAVE_CONFIG H -DMBEDTLS CONFIG_FILE=\|

8:39:278 o

Fig. 4: Espressif IDE (Reskinned Eclipse)

1.15.2 Create a New Project

1. To create new project, goto File > New > Espressif IDF Project and provide a project name.

2. Click Finish to create an empty project. Or click Next and check Create a project using one of

the templates to create a project using ESP-IDF templates.

After creating a new project, you can use ESP-IDF and ESP-ADF to develop the project.

1.15.3 Import Existing Project

To import existing ESP-ADF examples, go to File > Import > Espressif > Existing IDF Project and

select an ESP-ADF example (Opening an existing project directly may not be able to set the ESP target).

1.15.4 Quick Start

1. Select a project from Project Explorer.

2. In the Launch Mode drop-down menu, select Run.

3. In the Launch Configuration (auto-detected) drop-down menu, select your application.

4. Select ESP target from the third drop-down, which is called Launch Target. Click gear symbol Edit button of

Launch Target to set Serial Port.

5. Double click sdkconfig file to launch the SDK Configuration Editor.

6. Click Build button to build the project.

1.15. IDF Eclipse Plugin and Espressif IDE
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7. Click Launch button to flash the project.
8. Click Open a Terminal button and select ESP-IDF Serial Monitor to view serial output.

For more information about IDF Eclipse Plugin and Espressif IDE, please refer to ESP-IDF Eclipse Plugin.

1.16 Update ESP-ADF

After some time of using ESP-ADF, you may want to update it to take advantage of new features or bug fixes. The
simplest way to do so is by deleting existing e sp—adf folder and cloning it again, which is same as when doing initial

installation described in sections Step 2. Get ESP-ADF'.

Another solution is to update only what has changed. This method is useful if you have a slow connection to the GitHub.

To do the update run the following commands:

cd ~/esp/esp-adf
git pull

git submodule update --init --recursive

The git pull command is fetching and merging changes from ESP-ADF repository on GitHub. Then git sub-
module update --init --recursive is updating existing submodules or getting a fresh copy of new ones. On
GitHub the submodules are represented as links to other repositories and require this additional command to get them

onto your PC.
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CHAPTER

TWO

APl REFERENCE

This API provides a way to develop audio applications using Elements like Codecs (Decoders and Encoders), Streams or

Audio Processing functions.

—, —, —, - -,
AAC
125 AMR Cron iz
HTTP FLAC AMRNE Equalizer
FatFs MP3 AMRWE Resample Filter
Raw 066G WA P
Spifss aPus Sonic
LAY
. . N ' ,

Streams ll\‘ Decoders ll\‘ Encoders Il\‘ Audo Processing Il‘

Fig. 1: Elements of the Audio Development Framework

The application is developed by combining the Elements into a Pipeline. A diagram below presents organization of two
elements, MP3 decoder and 12S stream, in the Audio Pipeline, that has been used in get-started/play_mp3_control ex-
ample.

Audia Fipaling

Read
MP3 |25
MP3
decoder stream
file

Fig. 2: Sample Organization of Elements in Audio Pipeline

The audio data is typically acquired using an input Stream, processed with Codecs and in some cases with Audio Processing
functions, and finally output with another Stream. There is an Event Interface to facilitate communication of the application

events. Interfacing with specific hardware is done using Peripherals.
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See a table of contents below with links to description of all the above components.

2.1 Audio Framework

2.1.1 Audio Element

The basic building block for the application programmer developing with ADF is the audio_element object. Every

decoder, encoder, filter, input stream, or output stream is in fact an Audio Element.
This APT has been designed and then used to implement Audio Elements provided by ADF.

The general functionality of an Element is to take some data on input, processes it, and output to the next. Each Element
is run as a separate task. To enable control on particular stages of the data lifecycle from the input, during processing
and up to the output, the audio_element object provides possibility to trigger callbacks per stage. There are seven
types of available callback functions: open, seek, process, close, destroy, read and write, and they are defined in au-—
dio_element_cfg_t. Particular Elements typically use a subset of all available callbacks. For instance the MP3

Decoder is using open, process, close and destroy callback functions.

The available Audio Element types intended for development with this API are listed in description of audio_common.h

header file under audio_element_type_t enumerator.

API Reference

Header File

* audio_pipeline/include/audio_element.h

Functions

audio_element_handle_t audio_element_init (audio_element_cfg_t *config)
Initialize audio element with config.
Return
* audio_elemenent handle object
« NULL
Parameters
e config: The configuration

esp_err_t audio_element_deinit (audio_element_handle_t el)

Destroy audio element handle object, stop, clear, deletel all.
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Return
* ESP_OK
o ESP_FAIL
Parameters
* [in] el: The audio element handle
esp_err_t audio_element_setdata (audio_element_handle_t el, void *data)
Set context data to element handle object. It can be retrieved by calling audio_element_getdata.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
* data: The data pointer
void *audio_element_getdata (audio_element_handle_t el)
Get context data from element handle object.
Return data pointer
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_set_tag (audio_element_handle_t el, const char *tag)
Set elemenet tag name, or clear if tag = NULL.
Return
« ESP_OK
« ESP_FAIL
Parameters
* [in] el: The audio element handle
e [in] tag: The tag name pointer

char *audio_element_get_tag (audio_element_handle_t el)

Get element tag name.

Return Element tag name pointer
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Parameters
* [in] el: The audio element handle
esp_err_t audio_element_setinfo (audio_element_handle_t el, audio_element _info_t *info)
Set audio element infomation.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
¢ info: The information pointer
esp_err_t audio_element_getinfo (audio_element_handle_t el, audio_element _info_t *info)
Get audio element infomation.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e info: The information pointer
esp_err_t audio_element_set_uri (audio_element_handle_t el, const char *uri)
Set audio element URI.
Return
« ESP_OK
« ESP_FAIL
Parameters
* [in] el: The audio element handle
e [in] uri: The uri pointer

char *audio_element_get_uri (audio_element_handle_t el)

Get audio element URI.

Return URI pointer
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Parameters
e [in] el: The audio element handle
esp_err_t audio_element_run (audio_element_handle_t el)
Start Audio Element. With this function, audio_element will start as freeRTOS task, and put the task into
‘PAUSED’ state. Note: Element does not actually start when this function returns.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_terminate (audio_element_handle_t el)
Terminate Audio Element. With this function, audio_element will exit the task function. Note: this API only sends
request. It does not actually terminate immediately when this function returns.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle

esp_err_t audio_element_terminate_with_ticks (audio_element_handle_t el, TickType_t

ticks_to_wait)
Terminate Audio Element with specific ticks for timeout. With this function, audio_element will exit the task

function. Note: this API only sends request. It does not actually terminate immediately when this function returns.
Return

« ESP_OK

» ESP_FAIL
Parameters

e [in] el: The audio element handle

* [in] ticks_to_wait: The maximum amount of time to blocking

esp_err_t audio_element_stop (audio_element_handle_t el)

Request stop of the Audio Element. After receiving the stop request, the element will ignore the actions being

2.1. Audio Framework 21



Read the Docs Template Documentation

performed (read/write, wait for the ringbuffer ---) and close the task, reset the state variables. Note: this API only
sends requests, Element does not actually stop when this function returns.
Return
e ESP_OK
* ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_wait_for_stop (audio_element_handle_t el)
After the audio_element_stop function is called, the Element task will perform some abort procedures. This
function will be blocked (Time is DEFAULT_MAX_WAIT_TIME) until Element Task has done and exit.
Return
e ESP_OK, Success
e ESP_FAIL, The state is not AEL_STATE_RUNNING
e ESP_ERR_TIMEOUT, Timeout
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_wait_for_stop_ms (audio_eclement_handle_t el, TickType_t ticks_to_wait)
After the audio_element_stop function is called, the Element task will perform some abort procedures. The
maximum amount of time should block waiting for Element task has stopped.
Return
e ESP_OK, Success
e ESP_FAIL, The state is not AEL_STATE_RUNNING
¢ ESP_ERR_TIMEOUT, Timeout
Parameters
e [in] el: The audio element handle
e [in] ticks_to_wait: The maximum amount of time to wait for stop
esp_err_t audio_element_pause (audio_element_handle_t el)
Request audio Element enter ‘PAUSE’ state. In this state, the task will wait for any event.
Return

« ESP_OK

22 Chapter 2. API Reference



Read the Docs Template Documentation

e ESP_FAIL
Parameters
e [in] el: The audio element handle

esp_err_t audio_element_resume (audio_element_handle_t el, float wait_for_rb_threshold, TickType_t

timeout)
Request audio Element enter ‘RUNNING’ state. In this state, the task listens to events and invokes the callback

functions. At the same time it will wait until the size/total_size of the output ringbuffer is greater than or equal to
wait_for_rb_threshold. If the timeout period has been exceeded and ringbuffer output has not yet reached
wait_for_ rb_threshold then the function will return.
Return

* ESP_OK

« ESP_FAIL
Parameters

e [in] el: The audio element handle

e [in] wait_for_rb_threshold: The wait for rb threshold (0 .. 1)

e [in] timeout: The timeout

esp_err_t audio_element_msg_set_listener (audio_element_handle_t el, audio_event_iface_handle_t

listener)
This function will add a listener to listen to all events from audio element el. Any event from el-

>external_event will be send to the 1istener.
Return

* ESP_OK

« ESP_FAIL
Parameters

e el: The audio element handle

¢ listener: The event will be listen to

esp_err_t audio_element_set_event_callback (audio_element_handle_t el, event_cb_func cb_func,

void *ctx)
This function will add a callback to be called from audio element e1. Any event to caller will cause to call

callback function.

Return

 ESP_OK
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« ESP_FAIL
Parameters
¢ el: The audio element handle
¢ cb_func: The callback function
e ctx: Caller context

esp_err_t audio_element_msg_remove_listener (audio_element_handle_t el, au-

dio_event_iface_handle_t listener)
Remove listener out of el. No new events will be sent to the listener.

Return
* ESP_OK
» ESP_FAIL
Parameters
e [in] el: The audio element handle
e listener: The listener
esp_err_t audio_element_set_input_ringbuf (audio_element_handle_t el, ringbuf _handle_t rb)
Set Element input ringbufter.
Return
* ESP_OK
e ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] rb: The ringbuffer handle
ringbuf_handle_t audio_element_get_input_ringbuf (audio_element_handle_t el)
Get Element input ringbuffer.
Return ringbuf_handle_t
Parameters
e [in] el: The audio element handle

esp_err_t audio_element_set_output_ringbuf (audio_element _handle_t el, ringbuf _handle_t rb)

Set Element output ringbuffer.

Return
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e ESP_OK
* ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] rb: The ringbuffer handle
ringbuf _handle_t audio_element_get_output_ringbuf (audio_element_handle_t el)
Get Element output ringbuffer.
Return ringbuf_handle_t
Parameters
e [in] el: The audio element handle
audio_element_state_t audio_element_get_state (audio_element_handle_t el)
Get current Element state.
Return audio_element_state_t
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_abort_input_ringbuf (audio_element_handle_t el)
If the element is requesting data from the input ringbuffer, this function forces it to abort.
Return
« ESP_OK
 ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_abort_output_ringbuf (audio_element_handle_t el)
If the element is waiting to write data to the ringbuffer output, this function forces it to abort.
Return
« ESP_OK
* ESP_FAIL
Parameters

e [in] el: The audio element handle
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esp_err_t audio_element_wait_for_buffer (audio_element_handle_t el, int size_expect, TickType_t

timeout)
This function will wait until the sizeof the output ringbuffer is greater than or equal to size_expect. If the

timeout period has been exceeded and ringbuffer output has not yet reached size_expect then the function will
return ESP_FATL

Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] size_expect: The size expect
e [in] timeout: The timeout

esp_err_t audio_element_report_status (audio_element_handle_t el, audio_element_status_t status)

Element will sendout event (status) to event by this function.

Return
 ESP_OK
¢ ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] status: The status

esp_err_t audio_element_report_info (audio_element_handle_t el)

Element will sendout event (information) to event by this function.

Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle

esp_err_t audio_element_report_codec_£fmt (audio_element_handle_t el)

Element will sendout event (codec format) to event by this function.

Return
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 ESP_OK
¢ ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_report_pos (audio_element_handle_t el)
Element will sendout event with a duplicate information by this function.
Return
¢ ESP_OK
« ESP_FAIL
« ESP_ERR_NO_MEM
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_set_input_timeout (audio_element_handle_t el, TickType_t timeout)
Set input read timeout (default is portMAX_DELAY).
Return
¢ ESP_OK
« ESP_FAIL
Parameters
* [in] el: The audio element handle
e [in] timeout: The timeout
esp_err_t audio_element_set_output_timeout (audio_element_handle_t el, TickType_t timeout)
Set output read timeout (default is port MAX_DELAY).
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle

e [in] timeout: The timeout
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esp_err_t audio_element_reset_input_ringbuf (audio_element_handle_t el)
Reset inputbuffer.
Return
e ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_finish_state (audio_element_handle_t el)
Set element finish state.
Return
« ESP_ OK
 ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_change_cmd (audio_element_handle_t el, audio_element_msg_cmd_t cmd)
Change element running state with specific command.
Return
« ESP_OK
« ESP_FAIL
e ESP_ERR_INVALID_ARG Element handle is null
Parameters
e [in] el: The audio element handle
e [in] cmd: Specific command from audio_element_msg_cmd_t
esp_err_t audio_element_reset_output_ringbuf (audio_element_handle_t el)
Reset outputbuffer.
Return
« ESP_OK
« ESP_FAIL

Parameters
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e [in] el: The audio element handle

audio_element_err_t audio_element_input (audio_element_handle_t el, char *buffer, int wanted_size)
Call this function to provide Element input data. Depending on setup using ringbuffer or function callback, Element

invokes read ringbuffer, or calls read callback funtion.

Return
¢ > 0 number of bytes produced
¢ <=0 audio_element_err_t

Parameters
e [in] el: The audio element handle
e buffer: The buffer pointer
* [in] wanted_size: The wanted size

audio_element_err_t audio_element_output (audio_element_handle_t el, char *buffer, int write_size)

Call this function to sendout Element output data. Depending on setup using ringbuffer or function callback,

Element will invoke write to ringbuffer, or call write callback funtion.

Return
* > 0 number of bytes written
¢ <=0 audio_element_err_t

Parameters
e [in] el: The audio element handle
* buffer: The buffer pointer
e [in] write_size: The write size

esp_err_t audio_element_set_read_cb (audio_element_handle_t el, stream_func fn, void *context)

This API allows the application to set a read callback for the first audio_element in the pipeline for allowing the

pipeline to interface with other systems. The callback is invoked every time the audio element requires data to be

processed.

Return

* ESP_OK

« ESP_FAIL
Parameters

e [in] el: The audio element handle
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e [in] £n: Callback read function. The callback function should return number of bytes read or -1 in

case of error in reading. Note that the callback function may decide to block and that may block the

entire pipeline.

* [in] context: An optional context which will be passed to callback function on every invocation

esp_err_t audio_element_set_write_cb (audio_element_handle_t el, stream_func fn, void *context)

This API allows the application to set a write callback for the last audio_element in the pipeline for allowing the

pipeline to interface with other systems. The callback is invoked every time the audio element has a processed data

that needs to be passed forward.

Return

* ESP_OK

« ESP_FAIL
Parameters

e [in] el: The audio element

e [in] fn: Callback write function The callback function should return number of bytes written or -1

in case of error in writing. Note that the callback function may decide to block and that may block the

entire pipeline.

* [in] context: An optional context which will be passed to callback function on every invocation

stream_func audio_element_get_write_cb (audio_element_handle_t el)

Get callback write function that register to the element.

Return
* Callback write function pointer
e NULL Failed

Parameters
* [in] el: The audio element

stream_func audio_element_get_read_cb (audio_element_handle_t el)

Get callback read function that register to the element.

Return
* Callback read function pointer
e NULL Failed

Parameters

e [in] el: The audio element
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QueueHandle_t audio_element_get_event_queue (audio_element_handle_t el)

Get External queue of Emitter. We can read any event that has been send out of Element from this QueueHan—-

dle_t.

Return QueueHandle_t
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_set_ringbuf_done (audio_element_handle_t el)
Set inputbuffer and outputbuffer have finished.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_reset_state (audio_element_handle_t el)
Enforce ‘AEL_STATE_INIT’ state.
Return
¢ ESP_OK
e ESP_FAIL
Parameters
e [in] el: The audio element handle
int audio_element_get_output_ringbuf_size (audio_element_handle_t el)
Get Element output ringbuffer size.
Return
e =(: Parameter NULL
* >0: Size of ringbuffer
Parameters

e [in] el: The audio element handle

esp_err_t audio_element_set_output_ringbuf_size (audio_element_handle_t el, int rb_size)

Set Element output ringbuffer size.

2.1. Audio Framework
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Return
¢ ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] rb_size: Size of the ringbuffer

int audio_element_multi_input (audio_element_handle_t el, char *buffer, int wanted_size, int index,

TickType_t ticks_to_wait)
Call this function to read data from multi input ringbuffer by given index.

Return

¢ ESP_ERR_INVALID_SIZE

¢ Others are same as the rb_read
Parameters

e el: The audio element handle

e buffer: The buffer pointer

e wanted_size: The wanted size

* index: The index of multi input ringbuffer, start from O, should be less than NUM-

BER_OF_MULTI_RINGBUF
e ticks_to_wait: Timeout of ringbuffer

int audio_element_multi_output (audio_element_handle_t el, char *buffer, int wanted_size, TickType_t

ticks_to_wait)
Call this function write data by multi output ringbuffer.

Return

¢ The return value is same as the rb_write
Parameters

e [in] el: The audio element handle

e buffer: The buffer pointer

e [in] wanted_size: The wanted size

* ticks_to_wait: Timeout of ringbuffer

esp_err_t audio_element_set_multi_input_ringbuf (audio_element_handle_t el, ringbuf handle_t

rb, int index)
Set multi input ringbuffer Element.
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Return
« ESP_ OK

» ESP_FAIL

Parameters

e [in] el: The audio element handle

e [in] rb: The ringbuffer handle

e [in] index: Index of multi ringbuffer, starts from 0, should be less than NUM-

BER_OF_MULTI_RINGBUF

esp_err_t audio_element_set_multi_output_ringbuf (audio_element_handle_t el, ring-

buf_handle_t rb, int index)

Set multi output ringbuffer Element.

Return
« ESP_OK
« ESP_ERR_INVALID_ ARG

Parameters

e [in] el: The audio element handle

e [in] rb: The ringbuffer handle

e [in] index: Index of multi ringbuffer, starts from 0, should be less than NUM-

BER_OF_MULTI_RINGBUF

ringbuf_handle_t audio_element_get_multi_input_ringbuf (audio_element_handle_t el, int in-
dex)
Get handle of multi input ringbuffer Element by index.

Return
e NULL Error

¢ Others ringbuf_handle_t

Parameters

e [in] el: The audio element handle

e [in] index: Index of multi ringbuffer, starts from 0, should be less than NUM-

BER_OF_MULTI_RINGBUF

ringbuf_handle_t audio_element_get_multi_output_ringbuf (audio_element _handle_t el, int in-
dex)
Get handle of multi output ringbuffer Element by index.
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Return
e NULL Error
¢ Others ringbuf_handle_t
Parameters
* [in] el: The audio element handle
e [in] index: Index of multi ringbuffer, starts from 0, should be less than NUM-

BER_OF_MULTI_RINGBUF

esp_err_t audio_element_process_init (audio_element_handle_t el)
Provides a way to call element’ s open
Return
* ESP_OK
e ESP_FAIL
Parameters
* [in] el: The audio element handle
esp_err_t audio_element_process_deinit (audio_element_handle_t el)
Provides a way to call element’ s close
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle

esp_err_t audio_element_seek (audio_element_handle_t el, void *in_data, int in_size, void *out_data, int

*out_size)
Call element’ s seek

Return

« ESP_OK

» ESP_FAIL

e ESP_ERR_NOT_SUPPORTED
Parameters

e [in] el: The audio element handle
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e [in] in_data: A pointer to in data
e [in] in_size: The size of the in_data
* [out] out_data: A pointer to the out data
e [out] out_size: The size of the out_data
bool audio_element_is_stopping (audio_clement_handle_t el)
Get Element stopping flag.
Return element’ s stopping flag
Parameters
e [in] el: The audio element handle
esp_err_t audio_element_update_byte_pos (audio_element_handle_t el, int pos)
Update the byte position of element information.
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] pos: The byte_pos accumulated by this value
esp_err_t audio_element_set_byte_pos (audio_element_handle_t el, int pos)
Set the byte position of element information.
Return
* ESP_OK
¢ ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] pos: This value is assigned to byte_pos
esp_err_t audio_element_update_total_bytes (audio_element_handle_t el, int total_bytes)
Update the total bytes of element information.
Return

 ESP_OK
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« ESP_FAIL
Parameters
e [in] el: The audio element handle
* [in] total_bytes: The total_bytes accumulated by this value
esp_err_t audio_element_set_total_bytes (audio_element_handle_t el, int total_bytes)
Set the total bytes of element information.
Return
¢ ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] total_bytes: This value is assigned to total_bytes
esp_err_t audio_element_set_bps (audio_element_handle_t el, int bit_rate)
Set the bps of element information.
Return
¢ ESP_OK
« ESP_FAIL
Parameters
* [in] el: The audio element handle
e [in] bit_rate: This value is assigned to bps
esp_err_t audio_element_set_codec_£mt (audio_element_handle_t el, int format)
Set the codec format of element information.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle

e [in] format: This value is assigned to codec_fmt
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esp_err_t audio_element_set_music_info (audio_element_handle_t el, int sample_rates, int channels,

int bits)
Set the sample_rate, channels, bits of element information.

Return
¢ ESP_OK
« ESP_FAIL
Parameters
* [in] el: The audio element handle
* [in] sample_rates: Sample_rates of music information
e [in] channels: Channels of music information
e [in] bits: Bits of music information
esp_err_t audio_element_set_duration (audio_element_handle_t el, int duration)
Set the duration of element information.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] duration: This value is assigned to duration
esp_err_t audio_element_set_reserve_userO0 (audio_element_handle_t el, int user_data0)
Set the user_data_0 of element information.
Return
¢ ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] user_data0: This value is assigned to user_data_0

esp_err_t audio_element_set_reserve_userl (audio_element_handle_t el, int user_datal)

Set the user_data_1 of element information.

Return

2.1. Audio Framework 37



Read the Docs Template Documentation

 ESP_OK
¢ ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] user_datal: This value is assigned to user_data_1
esp_err_t audio_element_set_reserve_user2 (audio_element_handle_t el, int user_data2)
Set the user_data_2 of element information.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] user_data?2: This value is assigned to user_data_2
esp_err_t audio_element_set_reserve_user3 (audio_element_handle_t el, int user_data3)
Set the user_data_3 of element information.
Return
¢ ESP_OK
e ESP_FAIL
Parameters
e [in] el: The audio element handle
e [in] user_data3: This value is assigned to user_data_3
esp_err_t audio_element_set_reserve_userd4 (audio_element_handle_t el, int user_data4)
Set the user_data_4 of element information.
Return
¢ ESP_OK
e ESP_FAIL
Parameters
* [in] el: The audio element handle

* [in] user_data4: This value is assigned to user_data_4
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Structures

struct audio_element_reserve_data_t

Audio Element user reserved data.

Public Members
int user_data_0
user data 0

intuser_data_1

user data 1

int user_data_2

user data 2

int user_data_3

user data 3

intuser_data_4

user data 4

struct audio_element_info_t

Audio Element informations.

Public Members

int sample_rates

Sample rates in Hz

int channels

Number of audio channel, mono is 1, stereo is 2
intbits

Bit wide (8, 16, 24, 32 bits)
int bps

Bit per second

int64_t byte_pos

The current position (in bytes) being processed for an element

int64_t total_bytes

The total bytes for an element

int duration

The duration for an element (optional)
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char *uri
URI (optional)

esp_codec_type_t codec_fmt

Music format (optional)

audio_element_reserve_data_t reserve_data

This value is reserved for user use (optional)

struct audio_element_cfg_t
Audio Element configurations. Each Element at startup will be a self-running task. These tasks will execute the
callback open -> [loop: read -> process -> write] -> close. These callback functions are provided by the user

corresponding to this configuration.

Public Members
el_io_func open

Open callback function
ctrl_func seek

Seek callback function

process_func process

Process callback function

el_io_func close

Close callback function

el_io_func destroy

Destroy callback function

stream_func read

Read callback function

stream_func write

Write callback function

intbuffer_len

Buffer length use for an Element

int task_stack

Element task stack

int task_prio
Element task priority (based on freeRTOS priority)

int task_core

Element task running in core (0 or 1)
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int out_rb_size

Output ringbuffer size

void *data

User context

const char *tag

Element tag

bool stack_in_ext

Try to allocate stack in external memory

intmulti_in_rb_num

The number of multiple input ringbuffer

intmulti_out_rb_num

Macros

The number of multiple output ringbuffer

AUDIO_ELEMENT_INFO_DEFAULT ()

DEFAULT_ELEMENT RINGBUF_SIZE

DEFAULT_ELEMENT_ BUFFER_LENGTH

DEFAULT_ ELEMENT_ STACK_SIZE

DEFAULT_ ELEMENT_ TASK_PRIO

DEFAULT_ELEMENT_TASK_CORE

DEFAULT_ AUDIO_ELEMENT_CONFIG ()

Type Definitions

typedef
typedef

typedef

typedef

typedef

typedef

struct audio_element *audio_element_handle_t
esp_err_t (*el_io_func) (audio_element_handle_t self)

audio_element_err_t (*process_func) (audio_element_handle_t self, char *el_buffer, int
el_buf_len)
audio_element _err_t (*stream_£func) (audio_element_handle_t self, char *buffer, int len, Tick-
Type_t ticks_to_wait, void *context)
esp_err_t (*event_cb_func) (audio_element_handle_t el, audio_event_iface_msg_t *event, void
*ctx)
esp_err_t (*etrl_func) (audio_element_handle_t self, void *in_data, int in_size, void *out_data,

int *out_size)
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Enumerations

enum audio_element_err_t

Values:

AEL_IO_OK =ESP_OK
AEL_IO_FAIL=ESP _FAIL
AEL_IO_DONE = -2
AEL_IO_ABORT =-3
AEL_IO_TIMEOUT = -4
AEL,_PROCESS_FAIL=-5

enum audio_element_state_t

Audio element state.

Values:

AEI,_STATE_NONE =0
AEL_STATE_INIT =1
AEL_STATE_INITIALIZING=2
AEL_STATE_RUNNING =3
AEL_STATE_PAUSED =4
AEL_STATE_STOPPED =5
AEIL,_STATE_FINISHED =6
AEL,_STATE_ERROR =7

enum audio_element_msg_cmd_t

Audio element action command, process on dispatcher
Values:

AEL_MSG_CMD_NONE = 0
AEL_MSG_CMD_FINISH=2
AEL_MSG_CMD_STOP =3
AEL_MSG_CMD_PAUSE =4
AEL_MSG_CMD_RESUME =5
AEL_MSG_CMD_DESTROY =6

AEI,_MSG_CMD_REPORT_STATUS =8
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AEI,_MSG_CMD_REPORT MUSIC_INFO =9
AEL_MSG_CMD_REPORT CODEC_FMT = 10
AEL_MSG_CMD_REPORT POSITION =11

enum audio_element_status_t

Audio element status report

Values:

AEL_STATUS_NONE = 0
AEL_STATUS_ERROR_OPEN = |
AEL_STATUS_ERROR_INPUT =2
AEL_STATUS_ERROR_PROCESS =3
AEL_STATUS_ERROR_OUTPUT = 4
AEL_STATUS_ERROR_CLOSE =5
AEL_STATUS_ERROR_TIMEOUT = 6
AEL_STATUS_ERROR_UNKNOWN = 7
AEL_STATUS_INPUT_DONE = §
AEL_STATUS_INPUT_BUFFERING =9
AEL_STATUS_OUTPUT_DONE = 10
AEL_STATUS_OUTPUT_ BUFFERING=11
AEL_STATUS_STATE_RUNNING = 12
AEL_STATUS_STATE_PAUSED = 13
AEL_STATUS_STATE_STOPPED = 14
AEL_STATUS_STATE_FINISHED = 15
AEL_STATUS_MOUNTED = 16

AEL_STATUS_UNMOUNTED = 17

2.1.2 Audio Pipeline

Dynamic combination of a group of linked Elements is done using the Audio Pipeline. You do not deal with the individual
elements but with just one audio pipeline. Every element is connected by a ringbuffer. The Audio Pipeline also takes care

of forwarding messages from the element tasks to an application.

A diagram below presents organization of three elements, HTTP reader stream, MP3 decoder and I2S writer stream, in

the Audio Pipeline, that has been used in player/pipeline_http_mp3 example.
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Fig. 3: Sample Organization of Elements in Audio Pipeline

API Reference

Header File

* audio_pipeline/include/audio_pipeline.h

Functions

audio_pipeline_handle_t audio_pipeline_init (audio_pipeline_cfg_t *config)
Initialize audio_pipeline_handle_t object audio_pipeline is responsible for controlling the audio data stream and
connecting the audio elements with the ringbuffer It will connect and start the audio element in order, responsible
for retrieving the data from the previous element and passing it to the element after it. Also get events from each
element, process events or pass it to a higher layer.
Return
¢ audio_pipeline_handle_t on success
e NULL when any errors
Parameters
* config: The configuration - audio_pipeline_cfg_t
esp_err_t audio_pipeline_deinit (audio_pipeline_handle_t pipeline)
This function removes all of the element’ s links in audio_pipeline, cancels the registration of all events, invokes
the destroy functions of the registered elements, and frees the memory allocated by the init function. Briefly, frees
all memory.
Return ESP_OK
Parameters
* [in] pipeline: The Audio Pipeline Handle

esp_err_t audio_pipeline_register (audio_pipeline_handle_t pipeline, audio_element_handle_t el,

o ~__const char *name) ) ] ) )
Registering an element for audio_pipeline, each element can be registered multiple times, but name (as String)
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must be unique in audio_pipeline, which is used to identify the element for link creation mentioned in the au—

dio_pipeline_link
Note Because of stop pipeline or pause pipeline depend much on register order. Please register element strictly in
the following order: input element first, process middle, output element last.
Return
e ESP_OK on success
« ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle
e [in] el: The Audio Element Handle
e [in] name: The name identifier of the audio_element in this audio_pipeline
esp_err_t audio_pipeline_unregister (audio_pipeline_handle_t pipeline, audio_element_handle_t el)
Unregister the audio_element in audio_pipeline, remove it from the list.
Return
e ESP_OK on success
« ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle
e [in] el: The Audio Element Handle

esp_err_t audio_pipeline_run (audio_pipeline_handle_t pipeline)

Start Audio Pipeline.

With this function audio_pipeline will create tasks for all elements,

that have been linked using the linking functions.

Return
¢ ESP_OK on success
» ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle

esp_err_t audio_pipeline_terminate (audio_pipeline_handle_t pipeline)

Stop Audio Pipeline.
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With this function audio_pipeline will destroy tasks of all elements,

that have been linked using the linking functions.

Return
e ESP_OK on success
¢ ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle

esp_err_t audio_pipeline_terminate_with_ticks (audio_pipeline_handle_t pipeline, TickType_t

ticks_to_wait)
Stop Audio Pipeline with specific ticks for timeout.

With this function audio_pipeline will destroy tasks of all elements,

that have been linked using the linking functions.

Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] pipeline: The Audio Pipeline Handle
e [in] ticks_to_wait: The maximum amount of time to block wait for element destroy
esp_err_t audio_pipeline_resume (audio_pipeline_handle_t pipeline)
This function will set all the elements to the RUNNING state and process the audio data as an inherent feature of
audio_pipeline.
Return
¢ ESP_OK on success
» ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle
esp_err_t audio_pipeline_pause (audio_pipeline_handle_t pipeline)

This function will set all the elements to the PAUSED state. Everything remains the same except the data processing

is stopped.

Return
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« ESP_OK on success
e ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle
esp_err_t audio_pipeline_stop (audio_pipeline_handle_t pipeline)
Stop all of the linked elements. Used with audio_pipeline_wait_for_stop to keep in sync. The link
state of the elements in the pipeline is kept, events are still registered. The stopped audio_pipeline restart by
audio_pipeline_resume.
Return
¢ ESP_OK on success
e ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle
esp_err_t audio_pipeline_wait_for_stop (audio_pipeline_handle_t pipeline)
The audio_pipeline_stop function sends requests to the elements and exits. But they need time to get rid
of time-blocking tasks. This function will wait portMAX_DELAY until all the Elements in the pipeline actually
stop.
Return
e ESP_OK on success
e ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle

esp_err_taudio_pipeline_wait_for_stop_with_ticks (audio_pipeline_handle_t pipeline, Tick-

Type_t ticks_to_wait)
The audio_pipeline_stop function sends requests to the elements and exits. But they need time to get rid

of time-blocking tasks. This function will wait ticks_to_wait until all the Elements in the pipeline actually
stop.
Return

¢ ESP_OK on success

* ESP_FAIL when any errors

Parameters

e [in] pipeline: The Audio Pipeline Handle
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e [in] ticks_to_wait: The maximum amount of time to block wait for stop

esp_err_t audio_pipeline_link (audio_pipeline_handle_t pipeline, const char *link_tagl[], int link_num)
The audio_element added to audio_pipeline will be unconnected before it is called by this function. Based on
element’ s name already registered by audio_pipeline_register, the path of the data will be linked in
the order of the link_tag. Element at index O is first, and index 1 ink_num -1 is final. As well as audio_pipeline
will subscribe all element’ s events.
Return
e ESP_OK on success
o ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle
* link_tag: Array of element name was registered by audio_pipeline_register
e [in] link_num: Total number of elements of the 1ink_tag array
esp_err_t audio_pipeline_unlink (audio_pipeline_handle_t pipeline)
Removes the connection of the elements, as well as unsubscribe events.
Return
¢ ESP_OK on success
» ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle

audio_element_handle_t audio_pipeline_get_el_by_tag (audio_pipeline_handle_t pipeline, const

char *tag)
Find un-kept element from registered pipeline by tag.

Return
e NULL when any errors
¢ Others on success
Parameters
e [in] pipeline: The Audio Pipeline Handle

* [in] tag: A char pointer
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audio_element_handle_t audio_pipeline_get_el_once (audio_pipeline_handle_t pipeline, const au-
dio_element_handle_t start_el, const char

*tag)
Based on beginning element to find un-kept element from registered pipeline by tag.

Return
e NULL when any errors

¢ Others on success

Parameters

e [in] pipeline: The Audio Pipeline Handle
e [in] start_el: Specific beginning element
* [in] tag: A char pointer

esp_err_t audio_pipeline_remove_listener (audio_pipeline_handle_t pipeline)

Remove event listener from this audio_pipeline.

Return

e ESP_OK on success

» ESP_FAIL when any errors

Parameters

e [in] pipeline: The Audio Pipeline Handle

esp_err_t audio_pipeline_set_listener (audio_pipeline_handle_t pipeline,

dio_event_iface_handle_t evt)
Set event listner for this audio_pipeline, any event from this pipeline can be listen to by evt

Return

e ESP_OK on success

« ESP_FAIL when any errors

Parameters

* [in] pipeline: The Audio Pipeline Handle

e [in] evt: The Event Handle

au-

audio_event_iface_handle_t audio_pipeline_get_event_iface (audio_pipeline_handle_t pipeline)

Get the event iface using by this pipeline.

Return The Event Handle

Parameters
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* [in] pipeline: The pipeline

esp_err_t audio_pipeline_link_insert (audio_pipeline_handle_t  pipeline, bool  first, au-
dio_element_handle_t prev, ringbuf_handle_t conect_rb,

) ) ~audio_element_handle_t next) )
Insert the specific audio_element to audio_pipeline, previous element connect to the next element by ring buffer.

Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] pipeline: The audio pipeline handle
e [in] first: Previous element is first input element, need to set t rue
e [in] prev: Previous element
e [in] conect_rb: Connect ring buffer
e [in] next: Next element

esp_err_t audio_pipeline_register_more (audio_pipeline_handle_t pipeline, audio_element _handle_t

element 1, ...)
Register a NULL-terminated list of elements to audio_pipeline.

Return
¢ ESP_OK
e ESP_FAIL
Parameters
* [in] pipeline: The audio pipeline handle
e [in] element_1: The element to add to the audio_pipeline.
e [in] ...: Additional elements to add to the audio_pipeline.

esp_err_t audio_pipeline_unregister_more (audio_pipeline_handle_t pipeline, au-

dio_element _handle t element 1, ...)
Unregister a NULL-terminated list of elements to audio_pipeline.

Return
* ESP_OK
e ESP_FAIL

Parameters
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* [in] pipeline: The audio pipeline handle
* [in] element_1: The element to add to the audio_pipeline.
e [in] ...: Additional elements to add to the audio_pipeline.

esp_err_t audio_pipeline_link_more (audio_pipeline_handle_t pipeline, audio_element_handle_t ele-

ment_1, ...)
Adds a NULL-terminated list of elements to audio_pipeline.

Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] pipeline: The audio pipeline handle
e [in] element_1: The element to add to the audio_pipeline.
e [in] ...: Additional elements to add to the audio_pipeline.

esp_err_t audio_pipeline_listen_more (audio_pipeline_handle_t pipeline, audio_element_handle_t el-

ement_1, ...)
Subscribe a NULL-terminated list of element’ s events to audio_pipeline.

Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] pipeline: The audio pipeline handle

* [in] element_1: The element event to subscribe to the audio_pipeline.

e [in] ...: Additional elements event to subscribe to the audio_pipeline.
esp_err_t audio_pipeline_check_items_state (audio_pipeline_handle_t pipeline, au-
dio_element_handle_t dest_el, au-

o dio_element_status_t status)
Update the destination element state and check the all of linked elements state are same.

Return
« ESP_OK All linked elements state are same.
¢« ESP_FAIL All linked elements state are not same.

Parameters
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* [in] pipeline: The audio pipeline handle
e [in] dest_el: Destination element
e [in] status: The new status
esp_err_t audio_pipeline_reset_items_state (audio_pipeline_handle_t pipeline)
Reset pipeline element items state to AEL_STATUS_NONE
Return
e ESP_OK on success
* ESP_FAIL when any errors
Parameters
e [in] pipeline: The Audio Pipeline Handle
esp_err_t audio_pipeline_reset_ringbuffer (audio_pipeline_handle_t pipeline)
Reset pipeline element ringbuffer.
Return
e ESP_OK on success
e ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle
esp_err_t audio_pipeline_reset_elements (audio_pipeline_handle_t pipeline)
Reset Pipeline linked elements state.
Return
« ESP_OK on success
e ESP_FAIL when any errors
Parameters
* [in] pipeline: The Audio Pipeline Handle

esp_err_t audio_pipeline_reset_kept_state (audio_pipeline_handle_t pipeline, au-

) dio_element_handle _t el)
Reset the specific element kept state.

Return
e ESP_OK on success

¢ ESP_FAIL when any errors
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Parameters
e [in] pipeline: The Audio Pipeline Handle
e [in] el: The Audio element Handle

esp_err_t audio_pipeline_breakup_elements (audio_pipeline_handle_t pipeline, au-

dio_element_handle_t kept_ctx_el)
Break up all the linked elements of specific pipeline. The include and before kept_ctx_el working

(AEL_STATE_RUNNING or AEL_STATE_PAUSED) elements and connected ringbuffer will be reserved.
Note There is no element reserved when kept_ctx_el is NULL. This function will unsubscribe all element’ s
events.
Return
« ESP_OK All linked elements state are same.
e ESP_ERR_INVALID_ARG Invalid parameters.
Parameters
* [in] pipeline: The audio pipeline handle
* [in] kept_ctx_el: Destination keep elements

esp_err_t audio_pipeline_relink (audio_pipeline_handle_t pipeline, const char *link_tag[], int

link_num)
Basing on element’ s name already registered by audio_pipeline_register, relink the pipeline following

the order of names in the “link_tag.
Note If the ringbuffer is not enough to connect the new pipeline will create new ringbuffer.
Return
e ESP_OK All linked elements state are same.
e ESP_FAIL Error.
¢ ESP_ERR_INVALID_ARG Invalid parameters.
Parameters
e [in] pipeline: The Audio Pipeline Handle
e link_tag: Array of elements name that was registered by audio_pipeline_register
e [in] link_num: Total number of elements of the 1ink_tag array

esp_err_t audio_pipeline_relink_more (audio_pipeline_handle_t pipeline, audio_element_handle_t el-

ement_1, ...)
Adds a NULL-terminated list of elements to audio_pipeline.

Note If the ringbuffer is not enough to connect the new pipeline will create new ringbuffer.
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Return
¢ ESP_OK All linked elements state are same.
e ESP_FAIL Error.
¢ ESP_ERR_INVALID_ARG Invalid parameters.
Parameters
¢ [in] pipeline: The Audio Pipeline Handle
* [in] element_1: The element to add to the audio_pipeline.
e [in] ...: Additional elements to add to the audio_pipeline.

esp_err_t audio_pipeline_change_state (audio_pipeline_handle_t pipeline, audio_element_state_t

o new_state)
Set the pipeline state.

Return
e ESP_OK All linked elements state are same.
e ESP_FAIL Error.
Parameters
* [in] pipeline: The Audio Pipeline Handle

e [in] new_state: The new state will be set

Structures

struct audio_pipeline_cfg

Audio Pipeline configurations.

Public Members

int rb_size

Audio Pipeline ringbuffer size
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Macros

DEFAULT PIPELINE_RINGBUF_SIZE

DEFAULT_AUDIO_PIPELINE_CONFIG ()

Type Definitions

typedef struct audio_pipeline *faudio_pipeline_handle_t

typedef struct audio_pipeline_cfg audio_pipeline_cfg_t
Audio Pipeline configurations.

2.1.3 Event Interface

The ADF provides the Event Interface API to establish communication between Audio Elements in a pipeline. The API
is built around FreeRTOS queue. It implements ‘listeners’ to watch for incoming messages and inform about them with

a callback function.

Application Examples

Implementation of this API is demonstrated in couple of examples including get-started/play_mp3_control.

API Reference

Header File

¢ audio_pipeline/include/audio_event_iface.h

Functions

audio_event_iface_handle_t audio_event_iface_init (audio_event iface_cfg_t *config)
Initialize audio event.
Return
¢ ESP_OK
« ESP_FAIL
Parameters

* config: The configurations
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esp_err_t audio_event_iface_destroy (audio_event_iface_handle_t evt)
Cleanup event, it doesn’ t free evt pointer.
Return
* ESP_OK
« ESP_FAIL
Parameters
e evt: The event

esp_err_t audio_event_iface_set_listener (audio_event_iface_handle_t evt, au-

dio_event_iface_handle_t listener)
Add audio event evt to the listener, then we can listen evt event from 1isten

Return
¢ ESP_OK
« ESP_FAIL
Parameters
e listener: The event can listen another event
* evt: The event to be added to

esp_err_t audio_event_iface_remove_listener (audio_event_iface_handle_t listener, au-

dio_event_iface_handle_t evt)
Remove audio event evt from the listener.

Return
* ESP_OK
« ESP_FAIL
Parameters
e listener: The event listener
e evt: The event to be removed from

esp_err_t audio_event_iface_set_cmd_waiting_timeout (audio_event_iface_handle_t evt, Tick-

Type_t wait_time)
Set current queue wait time for the event.

Return
« ESP_ OK

» ESP_FAIL
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Parameters
e evt: The event
e [in] wait_time: The wait time
esp_err_t audio_event_iface_waiting_cmd_msg (audio_event_iface_handle_t evt)
Waiting internal queue message.
Return
« ESP_OK
« ESP_FAIL
Parameters
e evt: The event
esp_err_t audio_event_iface_cmd (audio_event iface_handle_t evt, audio_event_iface_msg_t *msg)
Trigger an event for internal queue with a message.
Return
¢ ESP_OK
* ESP_FAIL
Parameters
e evt: The event
¢ msqg: The message

esp_err_t audio_event_iface_cmd_from_isr (audio_event iface_handle_t evt, au-

dio_event_iface_msg_t *msg)
It’ ssame with audio_event_iface_cmd, but can send a message from ISR.

Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] evt: The event
¢ msg: The message

esp_err_t audio_event_iface_sendout (audio_event_iface_handle_t e, audio_event_iface_msg_t

*msg)
Trigger and event out with a message.
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Return

¢ ESP_OK

o ESP_FAIL
Parameters

e evt: The event

* msg: The message

esp_err_t audio_event_iface_discard (audio_event_iface_handle_t evt)

Discard all ongoing event message.
Return

« ESP_OK

« ESP_FAIL
Parameters

e evt: The event

esp_err_t audio_event_iface_listen (audio_event iface_handle_t evt, audio_event iface_msg_t *msg,

TickType_t wait_time)
Listening and invoke callback function if there are any event are comming.

Return
 ESP_OK
« ESP_FAIL
Parameters
e evt: The event
* msg: The message
e wait_time: The wait time

QueueHandle_t audio_event_iface_get_queue_handle (audio_event_iface_handle_t evt)

Get External queue handle of Emmitter.

Return External QueueHandle_t

Parameters

e [in] evt: The external queue
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esp_err_t audio_event_iface_read (audio_event _iface_handle_t evt, audio_event iface_msg_t *msg,

TickType_t wait_time)
Read the event from all the registered event emitters in the queue set of the interface.

Return
* ESP_OK On successful receiving of event
e ESP_FAIL In case of a timeout or invalid parameter passed
Parameters
e [in] evt: The event interface
e [out] msg: The pointer to structure in which event is to be received
e [in] wait_time: Timeout for receiving event
QueueHandle_t audio_event_iface_get_msg_queue_handle (audio_event_iface_handle_t evt)
Get Internal queue handle of Emmitter.
Return Internal QueueHandle_t
Parameters
e [in] evt: The Internal queue

esp_err_t audio_event_iface_set_msg_listener (audio_event iface_handle_t evt, au-

dio_event_iface_handle_t listener)
Add audio internal event evt to the listener, then we can listen evt event from 1isten

Return
« ESP_OK
« ESP_FAIL
Parameters
e listener: The event can listen another event

e evt: The event to be added to

Structures

struct audio_event_iface_msg_ t

Event message
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Public Members
int emd
Command id

void *data

Data pointer

intdata_len
Data length

void *source

Source event

int source_type

Source type (To know where it came from)

bool need_free_data

Need to free data pointer after the event has been processed

struct audio_event_iface_cfg t

Event interface configurations

Public Members
int internal_queue_size
It’ s optional, Queue size for event internal_queue

int external_queue_size

It’ s optional, Queue size for event external_queue

int queue_set_size

It’ s optional, QueueSet size for event queue_set

on_event_iface_func on_cmd

Function callback for listener when any event arrived

void *context

Context will pass to callback function

TickType_t wait_time

Timeout to check for event queue

int type

it will pass to audio_event_iface_msg_t source_type (To know where it came from)
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Macros

DEFAULT_AUDIO_EVENT_IFACE_SIZE

AUDIO_EVENT_ IFACE_DEFAULT_CFG ()

Type Definitions

typedef esp_err_t (*fon_event_iface_func) (audio_event_iface_msg_t *, void *)

typedef struct audio_event_iface *faudio_event_iface_handle_t

2.1.4 Audio Common

Enumerations that define type of Audio Elements, type and format of Codecs and type of Streams.

API Reference

Header File

* audio_pipeline/include/audio_common.h

Macros

ELEMENT_SUB_TYPE_OFFSET

mem_assert (X)

Enumerations

enum audio_element_type_t

Values:

AUDIO_ELEMENT_ TYPE_UNKNOW = 0x01 << ELEMENT_SUB_TYPE_OFFSET
AUDIO_ELEMENT_ TYPE_ELEMENT = 0x01 << (ELEMENT_SUB_TYPE_OFFSET + 1)
AUDIO_ELEMENT TYPE_PLAYER = 0x01 << (ELEMENT_SUB_TYPE_OFFSET + 2)
AUDIO_ELEMENT_ TYPE_SERVICE = 0x01 << (ELEMENT_SUB_TYPE_OFFSET + 3)
AUDIO_ELEMENT_ TYPE_PERIPH = 0x01 << (ELEMENT_SUB_TYPE_OFFSET + 4)

enum audio_stream_type_t

Values:
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AUDIO_STREAM_NONE =0
AUDIO_STREAM_READER
AUDIO_STREAM WRITER

enum audio_codec_type_t

Values:
AUDIO_CODEC_TYPE_NONE =0
AUDIO_CODEC_TYPE_DECODER

AUDIO_CODEC_TYPE_ENCODER

2.1.5 ESP Audio

This component provides several simple high level APIs. It is intended for quick implementation of audio applications

based on typical interconnections of standardized audio elements.

API Reference

Header File

* esp-adf-libs/esp_audio/include/audio_def.h

Structures

struct esp_audio_state_t

esp_audio status information parameters

Public Members
esp_audio_status_t status
Status of esp_audio

audio_err_t err_msg

Status is AUDIO_STATUS_ERROR, err_msg will be setup

media_source_type_t media_src

Media source type
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Macros

ESP_ERR_AUDIO_BASE

Starting number of ESP audio error codes

Type Definitions

typedef void (*esp_audio_event_callback) (esp_audio_state_t *audio, void *ctx)
typedef esp_err_t (*faudio_volume_set) (void *hd, int vol)

typedef esp_err_t (*faudio_volume_get) (void *hd, int *vol)

Enumerations

enum audio_err_t

Values:

ESP_ERR_AUDIO_NO_ERROR = ESP_OK

ESP_ERR_AUDIO_FAIL = ESP_FAIL
ESP_ERR_AUDIO_NO_INPUT_STREAM = ESP_ERR_AUDIO_BASE + |
ESP_ERR_AUDIO_NO_OUTPUT_STREAM = ESP_ERR_AUDIO_BASE + 2
ESP_ERR_AUDIO_NO_CODEC = ESP_ERR_AUDIO_BASE + 3
ESP_ERR_AUDIO_HAL_FAIL = ESP_ERR_AUDIO_BASE + 4
ESP_ERR_AUDIO_MEMORY_LACK = ESP_ERR_AUDIO_BASE + 5
ESP_ERR_AUDIO_INVALID_URI = ESP_ERR_AUDIO_BASE + 6
ESP_ERR_AUDIO_INVALID_PATH = ESP_ERR_AUDIO_BASE + 7
ESP_ERR_AUDIO_INVALID_ PARAMETER = ESP_ERR_AUDIO_BASE + 8
ESP_ERR_AUDIO_NOT_READY = ESP_ERR_AUDIO_BASE + 9
ESP_ERR_AUDIO_NOT_SUPPORT = ESP_ERR_AUDIO_BASE + 10
ESP_ERR_AUDIO_TIMEOUT = ESP_ERR_AUDIO_BASE + 11
ESP_ERR_AUDIO_ALREADY EXISTS = ESP_ERR_AUDIO_BASE + 12
ESP_ERR_AUDIO_LINK_FAIL =ESP_ERR_AUDIO_BASE + 13
ESP_ERR_AUDIO_UNKNOWN = ESP_ERR_AUDIO_BASE + 14
ESP_ERR_AUDIO_OUT_OF RANGE = ESP_ERR_AUDIO_BASE + 15

ESP_ERR_AUDIO_STOP_BY_ USER = ESP_ERR_AUDIO_BASE + 16
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ESP_ERR_AUDIO_OPEN = ESP_ERR_AUDIO_BASE + 0x100
ESP_ERR_AUDIO_INPUT = ESP_ERR_AUDIO_BASE + 0x101
ESP_ERR_AUDIO_PROCESS = ESP_ERR_AUDIO_BASE + 0x102
ESP_ERR_AUDIO_OUTPUT = ESP_ERR_AUDIO_BASE + 0x103

ESP_ERR_AUDIO_CLOSE = ESP_ERR_AUDIO_BASE + 0x104

enum esp_audio_status_t

Values:
AUDIO_STATUS_UNKNOWN = 0
AUDIO_STATUS_RUNNING =1
AUDIO_STATUS_PAUSED =2
AUDIO_STATUS_STOPPED =3
AUDIO_STATUS_FINISHED =4

AUDIO_STATUS_ERROR =5

enum audio_termination_type_t

Values:

TERMINATION_TYPE_NOW =0

Audio operation will be terminated immediately

TERMINATION_TYPE_DONE = |

Audio operation will be stopped when finished

TERMINATION_TYPE_MAX

enum esp_audio_prefer_t

Values:
ESP_AUDIO_PREFER_MEM = ()

ESP_AUDIO_PREFER_SPEED = |

enum media_source_type_t

Values:

MEDIA_SRC_TYPE_NULL =0

MEDIA_SRC_TYPE_MUSIC_BASE = 0x100

MEDIA_ SRC_TYPE_MUSIC_SD = MEDIA_SRC_TYPE_MUSIC_BASE + 1
MEDIA_SRC_TYPE_MUSIC_HTTP = MEDIA_SRC_TYPE_MUSIC_BASE + 2
MEDIA_ SRC_TYPE_MUSIC_FLASH = MEDIA_SRC_TYPE_MUSIC_BASE +3

MEDIA_SRC_TYPE_MUSIC_A2DP = MEDIA_SRC_TYPE_MUSIC_BASE + 4
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MEDIA_SRC_TYPE_MUSIC_DLNA = MEDIA_SRC_TYPE_MUSIC_BASE + 5
MEDIA_SRC_TYPE_MUSIC_RAW = MEDIA_SRC_TYPE_MUSIC_BASE + 6
MEDIA_SRC_TYPE_MUSIC_MAX = Ox1FF
MEDIA_SRC_TYPE_TONE_BASE = 0x200
MEDIA_SRC_TYPE_TONE_SD = MEDIA_SRC_TYPE_TONE_BASE + 1
MEDIA_SRC_TYPE_TONE_HTTP = MEDIA_SRC_TYPE_TONE_BASE + 2
MEDIA_SRC_TYPE_TONE_FLASH = MEDIA_SRC_TYPE_TONE_BASE +3
MEDIA_SRC_TYPE_TONE_MAX = 0x2FF
MEDIA_SRC_TYPE_RESERVE_BASE = 0x800

MEDIA_SRC_TYPE_RESERVE_MAX = OxFFF

Header File

* esp-adf-libs/esp_audio/include/esp_audio.h

Functions

esp_audio_handle_t esp_audio_create (const esp_audio_cfg_t *cfg)

Create esp_audio instance according to ‘cfg’ parameter.

This function create an esp_audio instance, at the specified configuration.

Return

e NULL: Error

* Others: esp_audio instance fully certifying
Parameters

e [in] cfg: Provide esp_audio initialization configuration

audio_err_t esp_audio_destroy (esp_audio_handle_t handle)

Specific esp_audio instance will be destroyed.
Return

e ESP_ERR_AUDIO_NO_ERROR: on success

* ESP_ERR_AUDIO_INVALID_PARAMETER: no instance to free, call esp_audio_init first
Parameters

* [in] handle: The esp_audio instance
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audio_err_t esp_audio_input_stream_add (esp_audio_handle_t  handle, audio_element_handle_t

in_stream)
Add audio input stream to specific esp_audio instance.

Return
* ESP_ERR_AUDIO_NO_ERROR: on success
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
* ESP_ERR_AUDIO_MEMORY_LACK: allocate memory fail
Parameters
* [in] handle: The esp_audio instance
e [in] in_stream: Audio stream instance

audio_err_t esp_audio_output_stream_add (esp_audio_handle_t handle, audio_element handle_t

) ) o out_stream)
Add audio output stream to specific esp_audio instance.

Return
¢ ESP_ERR_AUDIO_NO_ERROR: on success
* ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
* ESP_ERR_AUDIO_MEMORY_LACK: allocate memory fail
Parameters
e [in] handle: The esp_audio instance
* [in] out_stream: The audio stream element instance

audio_err_t esp_audio_codec_lib_add (esp_audio_handle_t handle, audio_codec_type_t type, au-

dio_element_handle_t lib)
Add a new codec lib that can decode or encode a music file.

Return
e ESP_ERR_AUDIO_NO_ERROR: on success
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
¢ ESP_ERR_AUDIO_MEMORY_LACK: allocate memory fail
Parameters
e [in] handle: The esp_audio instance
e [in] type: The audio codec type(encoder or decoder)

e [in] 1ib: To provide audio stream element
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audio_err_t esp_audio_codec_lib_query (esp_audio_handle_t  handle, audio_codec_type_t type,

const char *extension)
Check if this kind of music extension is supported or not.

Note This function just query the codec which has already add by esp_audio_codec_lib_add. The max length of
extension is 6.
Return
« ESP_ERR_AUDIO_NO_ERROR: supported
e ESP_ERR_AUDIO_NOT_SUPPORT: not support
* ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance

* [in] type: The CODEC_ENCODER or CODEC_DECODER

o ” “

wav”’ , “aac

”

* [in] extension: Suchas “mp3” ,

audio_err_t esp_audio_play (esp_audio_handle_t handle, audio_codec_type_t type, const char *uri, int

pos)
Play the given uri.

The esp_audio_play have follow activity, setup inputstream, outputstream and codec by uri, start all of them. There

is a rule that esp_audio will select input stream, codec and output stream by URI field.
Rule of URI field are as follow.
e UF_SCHEMA field of URI for choose input stream from existing streams. e.g:” http” ,” file”
e UF_PATH field of URI for choose codec from existing codecs. e.g:” /audio/mp3_music.mp3”
* UF_FRAGMENT field of URI for choose output stream from existing streams, output stream is I2S by default.
e UF_USERINFO field of URI for specific sample rate and channels at encode mode.
The format “user:password” in the userinfo field, “user” is sample rate, “password” is channels.
Now esp_audio_play support follow URIs.

e 7 https://dl.espressif.com/dl/audio/mp3_music.mp3”

)

http://media-ice.musicradio.com/ClassicFMMP3”

e 7 file://sdcard/test.mp3”

iis://16000:2 @from.pcm/rec. wavifile”

iis://16000:1 @record.pcm/record. wav#raw”

e 7 aadp://44100:2@bt/sink/stream.pcm”

hfp://8000:1@bt/hfp/stream.pcm”
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Note
e The URI parse by http_parser_parse_url,any illegal string will be return
ESP_ERR_AUDIO_INVALID_URI.
* If the esp_decoder codec is added to handle, then the handle of esp_decoder will be set as the
default decoder, even if other decoders are added.
e Enabled CONFIG_FATFS_API_ENCODING_UTF_8, the URI can be support Chinese characters.
 Asynchronous interface
¢ The maximum of block time can be modify by esp_audio_play_timeout_set, default value is
25 seconds.
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_TIMEOUT: timeout the play activity
¢ ESP_ERR_AUDIO_NOT_SUPPORT: Currently status is AUDIO_STATUS_RUNNING
¢ ESP_ERR_AUDIO_INVALID_URI: URI is illegal
* ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
¢ ESP_ERR_AUDIO_STOP_BY_USER: Exit without play due to esp_audio_stop has been called.
Parameters

handle: The esp_audio_handle_t instance

uri: Such as “file://sdcard/test.wav” or ‘“http://iot.espressif.com/file/example.mp3” . If NULL to

be set, the uri setup byesp_audio_setup will used.
type: Specific handle type decoder or encoder

pos: Specific starting position by bytes

audio_err_t esp_audio_sync_play (esp_audio_handle_t handle, const char *uri, int pos)

Play the given uri until music finished or error occured.

Note

Return

All features are same with esp_audio_play
Synchronous interface
Support decoder mode only

No any events post during playing

ESP_ERR_AUDIO_NO_ERROR: on success
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ESP_ERR_AUDIO_TIMEOUT: timeout the play activity

ESP_ERR_AUDIO_NOT_SUPPORT: Currently status is AUDIO_STATUS_RUNNING
e ESP_ERR_AUDIO_INVALID_URI: URI is illegal
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments

Parameters
¢ handle: The esp_audio_handle_t instance
e uri: Suchas “file://sdcard/test.wav” or ‘“http://iot.espressif.com/file/example.mp3” ,
* pos: Specific starting position by bytes

audio_err_t esp_audio_stop (esp_audio_handle_t handle, audio_termination_type_t type)

A synchronous interface for stop the esp_audio. The maximum of block time is 8000ms.
Note 1. If user queue has been registered by evt_que, AUDIO_STATUS_STOPPED event for success or AU-
DIO_STATUS_ERROR event for error will be received.

1. TERMINATION_TYPE_DONE only works with input stream which can’ t stopped by itself, e.g. raw

read/write stream, others streams are no effect.
2. The synchronous interface is used to ensure that working pipeline is stopped.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success
* ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments

¢ ESP_ERR_AUDIO_NOT_READY: The status is not AUDIO_STATUS_RUNNING or AU-
DIO_STATUS_PAUSED or element has not created

* ESP_ERR_AUDIO_TIMEOUT: timeout(8000ms) the stop activity.
Parameters

¢ [in] handle: The esp_audio instance

e [in] type: Stop immediately or done

audio_err_t esp_audio_pause (esp_audio_handle_t handle)

Pause the esp_audio.
Note 1. Only support music and without live stream. If user queue has been registered by evt_que, AU-
DIO_STATUS_PAUSED event for success or AUDIO_STATUS_ERROR event for error will be received.

1. The Paused music must be stoped by esp_audio_stop before new playing, otherwise got block on

new play.

Return
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ESP_ERR_AUDIO_NO_ERROR: on success

ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
¢ ESP_ERR_AUDIO_NOT_READY: the status is not running
* ESP_ERR_AUDIO_TIMEOUT: timeout the pause activity.
Parameters
* [in] handle: The esp_audio instance

audio_err_t esp_audio_resume (esp_audio_handle_t handle)

Resume the music paused.
Note Only support music and without live stream. If user queue has been registered by evt_que, AU-
DIO_STATUS_RUNNING event for success or AUDIO_STATUS_ERROR event for error will be received.
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
* ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
e ESP_ERR_AUDIO_TIMEOUT: timeout the resume activity.
Parameters
* [in] handle: The esp_audio instance
audio_err_t esp_audio_eq gain_set (esp_audio_handle_t handle, int band_index, int nch, int eq_gain)
Set the audio gain to be processed by the equalizer.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance

* [in] band_index: The position of center frequencies of equalizer. The range of eq band index is
[0-9].

e [in] nch: The number of channel. As for mono, the nch can only set to 1. As for dual, thc nch can
set to 1 and 2.

* [in] eqg_gain: The value of audio gain which in band_index.

audio_err_t esp_audio_eq _gain_get (esp_audio_handle_t handle, int band_index, int nch, int *eq_gain)

Get the audio gain to be processed by the equalizer.
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Return

e ESP_ERR_AUDIO_NO_ERROR: on success

¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters

* [in] handle: Audio element handle

* [in] band_index: The position of center frequencies of equalizer. The range of eq band index is
[0-9].

e [in] nch: The number of channel. As for mono, the nch can only set to 1. As for dual, thc nch can

setto 1 and 2.
e [out] eqg_gain: The pointer of the gain processed by equalizer
audio_err_t esp_audio_speed_get (esp_audio_handle_t handle, esp_audio_play_speed_t *speed_index)
Getting esp_audio play speed index, index value is from “esp_audio_speed_t” enum.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance
* [out] speed_index: Current audio play speed index.
audio_err_t esp_audio_speed_set (esp_audio_handle_t handle, esp_audio_play_speed_t speed_index)
Use speed_index which is from ‘“esp_audio_speed_t” enum to set esp_audio play speed.
Return
« ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
* [in] handle: The esp_audio instance
¢ [in] speed_index: Value from “esp_audio_speed_t” enum.

audio_err_t esp_audio_speed_idx_to_float (esp_audio_handle_t handle, esp_audio_play_speed_t

speed_index, float *speed )
Use speed_index which is from “esp_audio_speed_t” enum to get esp_audio play speed which is float type.

Return
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« ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
* [in] handle: The esp_audio instance
e [in] speed_index: Current audio play speed index.
* [out] speed: Current audio play speed.
audio_err_t esp_audio_vol_set (esp_audio_handle_t handle, int vol)
Setting esp_audio volume.
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_CTRL_HAL_FAIL: error with hardware.
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance
e [in] wvol: Specific volume will be set. 0-100 is legal. O will be mute.
audio_err_t esp_audio_vol_get (esp_audio_handle_t handle, int *vol)
Get esp_audio volume.
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_CTRL_HAL_FAIL: error with hardware.
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance
e [out] wvol: A pointer to int that indicates esp_audio volume.
audio_err_t esp_audio_state_get (esp_audio_handle_t handle, esp_audio_state_t *state)
Get esp_audio status.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success

e ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance or esp_audio does not playing
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Parameters
e [in] handle: The esp_audio instance

* [out] state: A pointer to esp_audio_state_t that indicates esp_audio status.

audio_err_t esp_audio_pos_get (esp_audio_handle_t handle, int *pos)

Get the position in bytes of currently played music.

Note This function works only with decoding music.

Return

e ESP_ERR_AUDIO_NO_ERROR: on success
« ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance

e ESP_ERR_AUDIO_NOT_READY: no codec element
Parameters

e [in] handle: The esp_audio instance

e [out] pos: A pointer to int that indicates esp_audio decoding position.

audio_err_t esp_audio_time_get (esp_audio_handle_t handle, int *time)

Get the position in microseconds of currently played music.

Note This function works only with decoding music.

Return

* ESP_ERR_AUDIO_NO_ERROR: on success
* ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance

e ESP_ERR_AUDIO_NOT_READY: no out stream

Parameters
e [in] handle: The esp_audio instance

* [out] time: A pointer to int that indicates esp_audio decoding position.

audio_err_t esp_audio_setup (esp_audio_handle_t handle, esp_audio_setup_t *sets)

Choose the in_stream, codec and out_stream definitely, and set uri.

Note This function provide a manual way to select in/out stream and codec, should be called before the

esp_audio_play, then ignore the esp_audio_play URI parameter only one time.

Return

e ESP_ERR_AUDIO_NO_ERROR: on success
* ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance
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* ESP_ERR_AUDIO_MEMORY_LACK: allocate memory fail
Parameters
* [in] handle: The esp_audio instance

e [in] sets: A pointer to esp_audio_setup_t.

audio_err_t esp_audio_media_type_set (esp_audio_handle_t handle, media_source_type_t type)
audio_err_t esp_audio_music_info_get (esp_audio_handle_t handle, esp_audio_music_info_t *info)
audio_err_t esp_audio_info_get (esp_audio_handle_t handle, esp_audio_info_t *info)
audio_err_t esp_audio_info_set (esp_audio_handle_t handle, esp_audio_info_t *info)
audio_err_t esp_audio_callback_set (esp_audio_handle_t handle, esp_audio_event_callback cb, void
*cb_ctx)
audio_err_t esp_audio_seek (esp_audio_handle_t handle, int seek_time_sec)
Seek the position in second of currently played music.
Note This function works only with decoding music.
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_FAIL: codec or allocation fail
e ESP_ERR_AUDIO_TIMEOUT: timeout for sync the element status
¢ ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance
e ESP_ERR_AUDIO_NOT_SUPPORT: codec has finished
e ESP_ERR_AUDIO_OUT_OF_RANGE: the seek_time_ms is out of the range
¢ ESP_ERR_AUDIO_NOT_READY: the status is neither running nor paused
Parameters
e [in] handle: The esp_audio instance
e [out] seek_time_sec: A pointer to int that indicates esp_audio decoding position.
audio_err_t esp_audio_duration_get (esp_audio_handle_t handle, int *duration)
Get the duration in microseconds of playing music.
Note This function works only with decoding music.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success

¢ ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance
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« ESP_ERR_AUDIO_NOT_READY: no codec element or no in element
Parameters
* [in] handle: The esp_audio instance
* [out] duration: A pointer to int that indicates decoding total time.
audio_err_t esp_audio_play_timeout_set (esp_audio_handle_t handle, int time_ms)
Setting the maximum amount of time to waiting for esp_audio_play only.
Return
* ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: invalid arguments
Parameters
e [in] handle: The esp_audio instance
¢ [in] time_ms: The maximum amount of time
audio_err_t esp_audio_prefer_type_get (esp_audio_handle_t handle, esp_audio_prefer_t *type)
Get the type of esp_audio_prefer_t
Return
e ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance
Parameters
e [in] handle: The esp_audio instance
* [out] type: A pointer to esp_audio_prefer_t
audio_err_t esp_audio_event_que_set (esp_audio_handle_t handle, QueueHandle_t que)
Set event queue to notify the esp_audio status.
Return
« ESP_ERR_AUDIO_NO_ERROR: on success
e ESP_ERR_AUDIO_INVALID_PARAMETER: no esp_audio instance
Parameters
* [in] handle: The esp_audio instance

e [out] que: A pointer to QueueHandle_t
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Structures

struct esp_audio_cfg t

esp_audio configuration parameters

Public Members

int in_stream_buf_size

Input buffer size

int out_stream_buf_size

Output buffer size

int resample_rate
Destination sample rate, 0: disable resample; others: 44.1K, 48K, 32K, 16K, 8K has supported It should be

make sure same with I12S stream sample_rate

int component_select
The select of audio forge component. eg. To choose equalizer and ALC together, please enter
ESP_AUDIO_COMPONENT_SELECT_ALC | ESP_AUDIO_COMPONENT_SELECT_EQUALIZER.

QueueHandle_t evt_que

For received esp_audio events (optional)

esp_audio_event_callback cb_£func
esp_audio events callback (optional)
void *cb_ctx
esp_audio callback context (optional)
esp_audio_prefer_t prefer_type
esp_audio works on sepcific type, default memory is preferred.

e ESP_AUDIO_PREFER_MEM mode stopped the previous linked elements before the new pipeline start-

ing, except out stream element.

e ESP_AUDIO_PREFER_SPEED mode kept the previous linked elements before the new pipeline start-

ing, except out stream element.

void *vol_handle

Volume change instance

audio_volume_set vol_set

Set volume callback

audio_volume_get vol_get

Get volume callback
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int task_prio

esp_audio task priority

int task_stack

Size of esp_audio task stack

struct esp_audio_setup_t

esp_audio setup parameters by manual

Public Members
audio_codec_type_t set_type
Set codec type

int set_sample_rate

Set music sample rate

int set_channel

Set music channels

int set_pos

Set starting position

int set_time

Set starting position of the microseconds time (optional)

char *set_uri
Set URI

char *set_in_stream

Tag of in_stream

char *set_codec

Tag of the codec

char *set_out_stream

Tag of out_stream

struct esp_audio_info_t

esp_audio information

2.1. Audio Framework
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Public Members
audio_element_info_t codec_info
Codec information

audio_element_handle_t in_el

Handle of the in stream

audio_element_handle_t out_el

Handle of the out stream

audio_element_handle_t codec_el
Handle of the codec

audio_element_handle_t £ilter_el

Handle of the filter

esp_audio_state_t st

The state of esp_audio

int time_pos

Position of the microseconds time

float audio_speed

Play speed of audio

intb4_t in_stream_total_size

Total size of in stream

struct esp_audio_music_info_t

The music informations.

Public Members
int sample_rates
Sample rates in Hz

int channels

Number of audio channel, mono is 1, stereo is 2
intbits

Bit wide (8, 16, 24, 32 bits)
int bps

Bit per second

esp_codec_type_t codec_£fmt

Music format
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Macros

ESP_AUDIO_COMPONENT_SELECT_DEFAULT
Default selected

ESP_AUDIO_COMPONENT SELECT_ALC
ALC selected

ESP_AUDIO_COMPONENT_ SELECT_ EQUALIZER

Equalizer selected

DEFAULT_ESP_AUDIO_CONFIG ()

Type Definitions

typedef void *esp_audio_handle_t

Enumerations

enum esp_audio_play_speed_t

esp_audio play speed

Values:

ESP_AUDIO_PLAY SPEED_UNKNOW = -1
ESP_AUDIO_PLAY SPEED_0_50=0
ESP_AUDIO_PLAY_ SPEED_0_75=1
ESP_AUDIO_PLAY SPEED_1_00=2
ESP_AUDIO_PLAY SPEED_1 _25=3
ESP_AUDIO_PLAY SPEED_1_50=4
ESP_AUDIO_PLAY SPEED_1_75=5
ESP_AUDIO_PLAY SPEED_2 00=6

ESP_AUDIO_PLAY SPEED_MAX =7

2.1. Audio Framework
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2.2 T
[English]

FOALIR Y2 TA ST RPN A BEE BURS HR AL B B3 Ak th R i L
PATR R SRR AR -

P
el - <z
o HikR

e FuatFs //ZIL

AU (stream) A — DG RAE R i A S B TR IR, HOR A audio_element_handle_t 41
WHREH audio_element.h W EE. KL E4A AUDIO_STREAM_READER (%) fl AU-
DIO_STREAM_WRITER (5) FHFRREL. BN, n[{fifli2s_stream init () fli2s_stream cfg_t 3k
W 128 Jim 2L,

A% APLIIEAER., ST 30
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2.2.1 Bk

B (algorithm stream) 42 % 24 W A B (AEC). H 3 aafs il (AGC). M= (NS) ey, AT
AR AT, H T VoIP. EERS. RSB T SRR 5. SEETI esp-sr, i
KWAFE, HHIZHF AUDIO_STREAM_READER %!,

1z 7 Bl

e advanced_examples/algorithm/main/algorithm_examples.c

* protocols/voip/main/voip_app.c

Header File

¢ audio_stream/include/algorithm_stream.h

Functions

audio_element_handle_t algo_stream_init (algorithm_stream_cfg_t *config)
Initialize algorithm stream.
Return The audio element handle
Parameters
e config: The algorithm Stream configuration

audio_element_err_t algo_stream_set_delay (audio_element_handle_t el, ringbuf_handle_t ringbuf, int

delay_ms)
Set playback signal or recording signal delay when use type2.

Note The AEC internal buffering mechanism requires that the recording signal is delayed by around O - 10 ms
compared to the corresponding reference (playback) signal.
Return
* ESP_OK
» ESP_FAIL
« ESP_ERR_INVALID_ARG
Parameters
e el: Handle of element

* ringbuf: Handle of ringbuf
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e delay_ms: The delay between playback and recording in ms This delay_ms can be debugged by your-
self, you can set the configuration debug_input to true, then get the original input data (left channel is
the signal captured from the microphone, right channel is the signal played to the speaker), and check

the delay with an audio analysis tool.

esp_err_t algorithm_mono_£ix (uint8_t *sbuff, uint32_t len)
Fix I2S mono noise issue.
Note This API only for ESP32 with 12S 16bits
Return ESP_OK
Parameters
e sbuff: I2S data buffer

e len: I2S data len

Structures

struct algorithm_stream_cfg_t

Algorithm stream configurations.

Public Members
algorithm_stream_input_type_t input_type
Input type of stream

int task_stack

Task stack size

int task_prio
Task peroid

int task_core

The core that task to be created

int out_rb_size

Size of output ringbuffer

bool stack_in_ext

Try to allocate stack in external memory

int rec_linear_factor

The linear amplication factor of record signal

int ref_linear_factor

The linear amplication factor of reference signal
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bool debug_input
debug algorithm input data

bool swap_ch

Swap left and right channels

int8_t algo_mask

Choose algorithm to use

int sample_rate

The sampling rate of the input PCM (in Hz)

intmic_ch

MIC channel num

int age_gain

AGC gain(dB) for voice communication

bool aec_low_cost

AEC uses less cpu and ram resources, but has poor suppression of nonlinear distortion

Macros

ALGORITHM_STREAM PINNED_TO_CORE
ALGORITHM_STREAM TASK_PERIOD
ALGORITHM_STREAM RINGBUFFER_SIZE
ALGORITHM_STREAM TASK_STACK_SIZE
ALGORITHM_STREAM DEFAULT_SAMPLE_RATE_HZ
ALGORITHM_STREAM DEFAULT SAMPLE_BIT
ALGORITHM_STREAM DEFAULT_MIC_CHANNELS
ALGORITHM_STREAM DEFAULT_AGC_GAIN_DB
ALGORITHM_STREAM DEFAULT MASK

ALGORITHM STREAM CFG_DEFAULT ()
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Enumerations

enum algorithm_stream_input_type_t

Two types of algorithm stream input method.
Values:

ALGORITHM_STREAM INPUT_TYPE1 =0
Type 1 is default used by mini-board, the reference signal and the recording signal are respectively read in

from the left channel and the right channel of the same 12S

ALGORITHM_STREAM INPUT_TYPE2 =1
As the simple diagram above shows, when type?2 is choosen, the recording signal and reference signal should

be input by users.

enum algorithm_stream_mask_t

Choose the algorithm to be used.
Values:

ALGORITHM_STREAM_USE_AEC = (0x] << 0)
Use AEC

ALGORITHM_STREAM USE_AGC = (0x1 << 1)
Use AGC

ALGORITHM_STREAM_USE_NS = (0x1 << 2)
Use NS

ALGORITHM_ STREAM USE_VAD = (0x1 << 3)
Use VAD

2.2.2 FatFs i

FatFs Jii )\ FatFs SO RGeSO G A%, BAEMEWMER, KA Haudio stream type t & L.

W Bl

o FARH: player/pipeline_play_sdcard_music
e

o BRARH: recorder/pipeline_recording_to_sdcard
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Header File

e audio_stream/include/fatfs_stream.h

Functions

audio_element_handle_t fatfs_stream_init (fatfs_stream_cfg_t *config)
Create a handle to an Audio Element to stream data from FatFs to another Element or get data from other ele-

ments written to FatFs, depending on the configuration the stream type, either AUDIO_STREAM_READER or
AUDIO_STREAM_WRITER.
Return The Audio Element handle

Parameters

e config: The configuration

Structures

struct fatfs_stream_cfg_t
FATEFS Stream configurations, if any entry is zero then the configuration will be set to default values.

Public Members
audio_stream_type_t type
Stream type

intbuf_sz
Audio Element Buffer size

int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool ext_stack

Allocate stack on extern ram
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bool write_header
Choose to write amrnb/amrwb header in fatfs whether or not (true or false, true means choose to write amrnb
header)

Macros

FATFS_STREAM_BUF_SIZE
FATFS_STREAM_TASK_STACK
FATFS_STREAM_TASK_CORE
FATFS_STREAM_TASK_PRIO
FATFS_STREAM_RINGBUFFER_SIZE

FATFS_STREAM_CFG_DEFAULT ()

2.2.3 HTTP i

HTTP i i &f esp_http_client () R WA K 3% %4, H A M5 MW MR8, KM
Haudio_stream type t % ., AUDIO_STREAM READER 37} HTTP. HTTPS FI HTTP i B #% i
M (HTTP Live Stream) S, () Rl 75 ZEIESZ R 25

W B

* BEIAURHG]
— player/pipeline_living_stream
— player/pipeline_http_mp3

* HRAURBGI

— recorder/pipeline_raw_http

Header File

* audio_stream/include/http_stream.h
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Functions

audio_element_handle_t http_stream_init (http_stream_cfg_t *config)
Create a handle to an Audio Element to stream data from HTTP to another Element or get data from other el-
ements sent to HTTP, depending on the configuration the stream type, either AUDIO_STREAM_READER or
AUDIO_STREAM_WRITER.
Return The Audio Element handle
Parameters
* config: The configuration

esp_err_t http_stream_next_track (audio_element_handle_t el)

Connect to next track in the playlist.

This function can be used in event_handler of http_stream.
User can call this function to connect to next track in playlist when he/

—she gets "HTTP_STREAM_FINISH_TRACK event

Return
e ESP_OK on success
e ESP_FAIL on errors
Parameters

e el: The http_stream element handle

esp_err_t http_stream_restart (audio_clement_handle_t el)

esp_err_t http_stream_fetch_again (audio_element_handle_t el)

Try to fetch the tracks again.

If this is live stream we will need to keep fetching URIs.

Return

e ESP_OK on success

e ESP_ERR_NOT_SUPPORTED if playlist is finished
Parameters

¢ el: The http_stream element handle

esp_err_t http_stream_set_server_cert (audio_element_handle_t el, const char *cert)

Set SSL server certification.
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Note EM format as string, if the client requires to verify server
Return

e ESP_OK on success
Parameters

e el: The http_stream element handle

e cert: server certification

Structures

struct http_stream_event_msg_ t

Stream event message.

Public Members
http_stream_event_id_t event_id
Event ID

void *http_client
Reference to HTTP Client using by this HTTP Stream

void *buffer

Reference to Buffer using by the Audio Element

intbuffer_len
Length of buffer

void *user_data

User data context, from http_ stream cfg t

audio_element_handle_t el

Audio element context

struct http_stream_cfg_t

HTTP Stream configurations Default value will be used if any entry is zero.

Public Members
audio_stream_type_t type
Type of stream

int out_rb_size

Size of output ringbuffer
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int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

http_stream_event_handle_t event_handle
The hook function for HTTP Stream

void *user_data

User data context

bool auto_connect_next_track

connect next track without open/close

bool enable_playlist_parser
Enable playlist parser

intmulti_out_num

The number of multiple output

const char *cert_pem

SSL server certification, PEM format as string, if the client requires to verify server

esp_err_t (*ert_bundle_attach) (void *conf)
Function pointer to esp_crt_bundle_attach. Enables the use of certification bundle for server verification,

must be enabled in menuconfig

int request_size
Request data size each time from http_client Defaults use DE-
FAULT_ELEMENT_BUFFER_LENGTH if set to O Need care this setting if audio frame size is

small and want low latency playback

int request_range_size
Range size setting for header Range: bytes=start-end Request full range of resource if set to 0

Range size bigger than request size is recommended

const char *user_agent

The User Agent string to send with HTTP requests
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Macros

HTTP_STREAM_ TASK_STACK

HTTP_STREAM_TASK_CORE

HTTP_STREAM TASK_PRIO

HTTP_STREAM_RINGBUFFER_SIZE

HTTP_STREAM_ CFG_DEFAULT ()

Type Definitions

typedef int (*http_stream_event_handle_t) (htp_stream_event_msg_t *msg)

Enumerations

enum http_stream_event_id_t

HTTP Stream hook type.
Values:

HTTP_STREAM PRE_REQUEST = 0x01

The event handler will be called before HTTP Client making the connection to the server

HTTP_STREAM_ON_REQUEST
The event handler will be called when HTTP Client is requesting data, If the fucntion return the value (-1:
ESP_FAIL), HTTP Client will be stopped If the fucntion return the value > 0, HTTP Stream will ignore the
post_field If the fucntion return the value = 0, HTTP Stream continue send data from post_field (if any)

HTTP_STREAM_ON_RESPONSE
The event handler will be called when HTTP Client is receiving data If the fucntion return the value (-1:
ESP_FAIL), HTTP Client will be stopped If the fucntion return the value > 0, HTTP Stream will ignore the

read function If the fucntion return the value = 0, HTTP Stream continue read data from HTTP Server

HTTP_STREAM_POST_REQUEST
The event handler will be called after HTTP Client send header and body to the server, before fetching the

headers

HTTP_STREAM_FINISH_REQUEST
The event handler will be called after HTTP Client fetch the header and ready to read HTTP body

HTTP_STREAM_ RESOLVE_ALIL_TRACKS
HTTP_STREAM_FINISH_TRACK

HTTP_STREAM_FINISH_PLAYLIST
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2.2.4 12S i

12S il adits A g 12S. PDM. ADC. DAC #2 ORI &% 5358, Hi ADC. DAC TR Z0 A E X
SOC_I2S_SUPPORTS_ADC_DAC, I2S Jiiif4E s A a5l (ALC) Ry &, LMliEmAy BEE S
BEHRNALTE, M PSRN E XAE125_stream_cfg_t W,

1z 7 Bl

o ZAURH]: recorder/pipeline_wav_amr_sdcard

o BRAURM: get-started/play_mp3_control

Header File

e audio_stream/include/i2s_stream.h

Functions

audio_element_handle_t 12s_stream_init (i2s_stream_cfg_t *config)
Create a handle to an Audio Element to stream data from I2S to another Element or get data from other el-

ements sent to I12S, depending on the configuration of stream type is AUDIO_STREAM_READER or AU-
DIO_STREAM_WRITER.

Note If I2S stream is enabled with built-in DAC mode, please don’ t use I2S_NUM_1. The built-in DAC functions
are only supported on 12S0 for the current ESP32 chip.
Return The Audio Element handle
Parameters
e config: The configuration
esp_err_t i2s_stream_set_clk (audio_element_handle_t i2s_stream, int rate, int bits, int ch)
Setup clock for I12S Stream, this function is only used with handle created by 12s_stream_init
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] i2s_stream: The i2s element handle
e [in] rate: Clock rate (in Hz)

* [in] bits: Audio bit width (8, 16, 24, 32)
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e [in] ch: Number of Audio channels (1: Mono, 2: Stereo). But when set to tdm mode, ch is slot
mask.(ex: 12S_TDM_SLOTO | 12S_TDM_SLOT1 | 12S_TDM_SLOT?2 | I2S_TDM_SLOT3)

esp_err_t i2s_alc_volume_set (audio_element_handle_t i2s_stream, int volume)
Setup volume of stream by using ALC.
Return
* ESP_OK
» ESP_FAIL
Parameters
e [in] i2s_stream: The i2s element handle
e [in] wvolume: The volume of stream will be set.
esp_err_t i2s_alc_volume_get (audio_element_handle_t i2s_stream, int *volume)
Get volume of stream.
Return
 ESP_OK
e ESP_FAIL
Parameters
e [in] i2s_stream: The i2s element handle
e [in] volume: The volume of stream
esp_err_t i2s_stream_sync_delay (audio_element_handle_t i2s_stream, int delay_ms)
Set sync delay of stream.
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] 1i2s_stream: The i2s element handle

e [in] delay_ms: The delay of stream
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Structures

struct i2s_stream_cfg_t

I12S Stream configurations Default value will be used if any entry is zero.

Public Members
audio_stream_type_t type
Type of stream

i2s_comm_mode_t transmit_mode

12S transmit mode

i2s_chan_config_t chan_cfg

12S controller channel configuration

i2s_std_config_t std_cfg

12S standard mode major configuration that including clock/slot/gpio configuration

i2s_data_bit_width_t expand_src_bits

The source bits per sample when data expand

bool use_alc
It is a flag for ALC. If use ALC, the value is true. Or the value is false

int volume

The volume of audio input data will be set.
int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

intmulti_out_num

The number of multiple output

bool uninstall_drv

whether uninstall the i2s driver when stream destroyed
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bool need_expand

whether to expand i2s data

intbuffer_len
Buffer length use for an Element. Note: when ‘bits_per_sample’ is 24 bit, the buffer length must be a

multiple of 3. The recommended value is 3600

Macros

I12S_STREAM TASK_STACK
I2S_STREAM BUF_SIZE
I2S_STREAM TASK_PRIO
I2S_STREAM TASK_CORE
I12S_STREAM RINGBUFFER_SIZE
I12S_STREAM CFG_DEFAULT ()

I2S_STREAM CFG_DEFAULT_ WITH_PARA (port, rate, bits, stream_type)

2.2.5 PWM ji
—LEARURAY R, FIE S AN DAC UEATEA, T e T PWM HE S04 T i 2 0 i R e 5

Bl. PWM s Bl 1 S idis 0 i PWM 478 191 A 609 DisE, A AUDIO_STREAM WRITER %Y,
R, PWM B0 5 A

W2 7Bl

o GRAIRH: player/pipeline_play_mp3_with_dac_or_pwm

Header File

¢ audio_stream/include/pwm_stream.h

Functions

audio_element_handle_t pwm_stream_init (pwm_stream_cfg_t *config)
Initialize PWM stream Only support AUDIO_STREAM_READER type.
Return The audio element handle
Parameters

* config: The PWM Stream configuration
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esp_err_t pwm_stream_set_clk (audio_element_handle_t pwm_stream, int rate, int bits, int ch)
Setup clock for PWM Stream, this function is only used with handle created by pwm_stream_init
Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] pwm_stream: The pwm element handle
e [in] rate: Clock rate (in Hz)
e [in] bits: Audio bit width (16, 32)

e [in] ch: Number of Audio channels (1: Mono, 2: Stereo)

Structures

struct audio_pwm_config_t

PWM audio configurations.

Public Members
timer_group_t tg_num
timer group number (0 - 1)

timer_idx_t timer_num

timer number (0 - 1)
int gpio_num_left

the LEDC output gpio_num, Left channel
int gpio_num_right

the LEDC output gpio_num, Right channel

ledc_channel_t ledc_channel_left
LEDC channel (0 - 7), Corresponding to left channel

ledc_channel_t ledc_channel_right

LEDC channel (0 - 7), Corresponding to right channel

ledc_timer_t ledc_timer_sel

Select the timer source of channel (0 - 3)

ledc_timer_bit_t duty_resolution

ledc pwm bits
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uint32_t data_1len

ringbuffer size

struct pwm_stream_cfg_t

PWM Stream configurations Default value will be used if any entry is zero.

Public Members
audio_stream_type_t type
Type of stream

audio_pwm_config_t pwm_config

driver configurations

int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

intbuffer_len

pwm_stream buffer length

bool ext_stack

Allocate stack on extern ram

Macros

PWM_STREAM_GPIO_NUM_LEFT
PWM_STREAM_GPIO_NUM_RIGHT
PWM_STREAM_TASK_STACK
PWM_STREAM_BUF_SIZE
PWM_STREAM_TASK_PRIO
PWM_STREAM_TASK_CORE
PWM_STREAM_RINGBUFFER_SIZE
PWM_CONFIG_RINGBUFFER_SIZE

PWM_STREAM CFG_DEFAULT ()
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2.2.6 )iGi

JFAA R (raw stream) FTARBUERE M RIZOCE b 8, 808 NG0B TR I AR, RS ARET L
&, AUDIO_STREAM_READER [ ] 7R [i2s] -> [filter] -> [raw] =Y [i2s] -> [codec-amr] -> [raw], AU-
DIO_STREAM _WRITER BN 420N [raw]->[codec-mp3]->[i2s].

1z 7 Bl

o SRR HB: protocols/voip

o HRARMK: advanced_examples/downmix_pipeline

Header File

e audio_stream/include/raw_stream.h

Functions

audio_element_handle_t raw_stream_init (raw_stream_cfg_t *cfg)
Initialize RAW stream.
Return The audio element handle
Parameters
e cfg: The RAW Stream configuration
int raw_stream_read (audio_element_handle_t pipeline, char *buffer, int buf_size)
Read data from Stream.
Return Number of bytes actually read.
Parameters
* pipeline: The audio pipeline handle
e buffer: The buffer
* buf_size: Maximum number of bytes to be read.
int raw_stream_write (audio_element_handle_t pipeline, char *buffer, int buf_size)
Write data to Stream.
Return Number of bytes written
Parameters

e pipeline: The audio pipeline handle
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e buffer: The buffer

* buf_size: Number of bytes to write

Structures

struct raw_stream_cfg_t
Raw stream provides APIs to obtain the pipeline data without output stream or fill the pipeline data without input

stream. The stream has two types / modes, reader and writer:

¢ AUDIO_STREAM_READER, e.g. [i2s]->[filter]->[raw],[i12s]->[codec-amr]->[raw]

¢ AUDIO_STREAM_WRITER, e.g. [raw]->[codec-mp3]->[i2s] Raw Stream configurations
Public Members

audio_stream_type_t type

Type of stream

int out_rb_size

Size of output ringbuffer

Macros

RAW_STREAM RINGBUFFER_SIZE

RAW_STREAM CFG_DEFAULT ()

2.2.7 SPIFFS ji

SPIFFS i)k SPIFFS SLHUNIE A H 3UE R -

W B

* player/pipeline_spiffs_mp3
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Header File

¢ audio_stream/include/spiffs_stream.h

Functions

audio_element_handle_t spiffs_stream_init (spiffs_stream_cfg_t *config)
Create a handle to an Audio Element to stream data from SPIFFS to another Element or get data from other

elements written to SPIFFS, depending on the configuration the stream type, either AUDIO_STREAM_READER
or AUDIO_STREAM_WRITER.

Return The Audio Element handle

Parameters

e config: The configuration

Structures

struct spiffs_stream_cfg_t
SPIFFES Stream configuration, if any entry is zero then the configuration will be set to default values.

Public Members

audio_stream_type_t type

Stream type

intbuf_sz

Audio Element Buffer size

int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool write_header
Choose to write amrnb/armwb header in spiffs whether or not (true or false, true means choose to write amrnb

header)
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Macros

SPIFFS_STREAM BUF_SIZE
SPIFFS_STREAM_TASK_STACK
SPIFFS_STREAM_ TASK_CORE
SPIFFS_STREAM TASK_PRIO
SPIFFS_STREAM_ RINGBUFFER_SIZE

SPIFFS_STREAM_CFG_DEFAULT ()

2.2.8 TCP %y

TCP % it (TCP client stream) i TCP $S2HURI 5 AR S5 #7550 -

Wz Bl

* get-started/pipeline_tcp_client

Header File

* audio_stream/include/tcp_client_stream.h

Functions

audio_element_handle_t tcp_stream_init (fcp_stream_cfg_t *config)

Initialize a TCP stream to/from an audio element This function creates a TCP stream to/from an audio element de-
pending on the stream type configuration (e.g., AUDIO_STREAM_READER or AUDIO_STREAM_WRITER).

The handle of the audio element is the returned.

Return The audio element handle
Parameters

e config: The configuration
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Structures

struct tcp_stream_event_msg

TCP Stream massage configuration.

Public Members

void *source

Element handle

void *data

Data of input/output

int data_len

Data length of input/output

esp_transport_handle_t sock_£fd
handle of socket

struct tcp_stream_cfg_t

TCP Stream configuration, if any entry is zero then the configuration will be set to default values.

Public Members
audio_stream_type_t type
Type of stream

int timeout_ms

time timeout for read/write

int port
TCP port>

char *host
TCP host>

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool ext_stack

Allocate stack on extern ram
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tcp_stream_event_handle_cb event_handler

TCP stream event callback

void *event_ctx

User context

Macros
TCP_STREAM DEFAULT_PORT

TCP stream parameters.
TCP_STREAM_TASK_STACK
TCP_STREAM BUF_SIZE
TCP_STREAM_TASK_PRIO
TCP_STREAM_TASK_CORE
TCP_SERVER_DEFAULT RESPONSE_LENGTH

TCP_STREAM CFG_DEFAULT ()

Type Definitions
typedef struct icp_stream_event_msg tcp_stream_event_msg_t
TCP Stream massage configuration.

typedef esp_err_t (*tcp_stream_event_handle_cb) (fcp_stream_event_msg_t *msg,

tcp_stream_status_t state, void *event_ctx)

Enumerations

enum tcp_stream_status_t
Values:
TCP_STREAM STATE_NONE

TCP_STREAM_STATE_CONNECTED
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2.2.9 R
PEIR TR (tone stream) $52HY tools/audio_tone/mk_audio_tone.py A= il %dE, N % #F AUDIO_STREAM_READER

RA,

W2 Bl

* player/pipeline_flash_tone

Header File

¢ audio_stream/include/tone_stream.h

Functions

audio_element_handle_t tone_stream_init (fone_stream_cfg_t *config)
Create an Audio FElement handle to stream data from flash to another Element, only support AU-
DIO_STREAM_READER type.
Return The Audio Element handle
Parameters

* config: The configuration

Structures

struct tone_stream_cfg_t
TONE Stream configurations, if any entry is zero then the configuration will be set to default values.

Public Members
audio_stream_type_t type
Stream type

intbuf_sz

Audio Element Buffer size

int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size
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int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

const char *label

Label of tone stored in flash. The default value is f1ash_tone

bool extern_stack

Task stack allocate on the extern ram

bool use_delegate
Read tone partition with esp_delegate. If task stack is on extern ram, this MUST be TRUE

Macros

TONE_STREAM_BUF_SIZE
TONE_STREAM_TASK_STACK
TONE_STREAM_TASK_CORE
TONE_STREAM_TASK_PRIO
TONE_STREAM_RINGBUFFER_SIZE
TONE_STREAM_EXT_STACK
TONE_STREAM USE_DELEGATE

TONE_STREAM_CFG_DEFAULT ()

2.2.10 jix A Flash ji

#x A Flash i (flash-embedding stream) $ZHU tools/audio_tone/mk_embed_flash.py ZE 0%k de, H % avu-
DIO_STREAM_ READER K7,

W2 Bl

* player/pipeline_embed_flash_tone
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Header File

e audio_stream/include/embed_flash_stream.h

Functions

audio_element_handle_t embed_flash_stream_init (embed_flash_stream_cfg_t *config)
Create an Audio Flement handle to stream data from flash to another Element, only support AU-

DIO_STREAM_READER type.

Return The Audio Element handle

Parameters
e config: The configuration
esp_err_t embed_flash_stream_set_context (audio_clement_handle_t embed_stream, const em-
bed_item_info_t *context, int max_num)

Set the embed flash context.

This function mainly provides information about embed flash data

Return
« ESP_ OK
* ESP_FAIL

Parameters

e [in] embed_stream: The embed flash element handle
e [in] context: The embed flash context
e [in] max_num: The number of embed flash context

Structures

struct embed_flash_stream_cfg_t
Flash-embedding stream configurations, if any entry is zero then the configuration will be set to default values.
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Public Members
intbuf_sz
Audio Element Buffer size

intout_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool extern_stack

At present, task stack can only be placed on SRAM, so it should always be set to false

struct embed_item_info

Embed tone information in flash.

Public Members
const uint8_t *address
The corresponding address in flash

int size

Size of corresponding data

Macros

EMBED_FLASH_STREAM BUF_SIZE
EMBED_FLASH_STREAM_TASK_STACK
EMBED_FLASH_STREAM_TASK_CORE
EMBED_FLASH_STREAM TASK_PRIO
EMBED_FLASH_STREAM RINGBUFFER_SIZE
EMBED_FLASH_STREAM EXT_STACK

EMBED_FLASH_STREAM_CFG_DEFAULT ()
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Type Definitions

typedef struct embed item_info embed_item_info_t

Embed tone information in flash.

=

2211 i ki

B A8 (TTS stream) $REL esp-sr ] esp_tts_voice $(#E, H ¥ AUDIO_STREAM_READER Z5%,

W

o FERAURHI: player/pipeline_tts_stream

Header File

e audio_stream/include/tts_stream.h

Functions

audio_element_handle_t tts_stream_init (1ts_stream_cfg_t *config)
Create a handle to an Audio Element to stream data from TTS to another Element, the stream type only support

AUDIO_STREAM_READER for now.

Return The Audio Element handle

Parameters

e config: The configuration

esp_err_ttts_stream_set_strings (audio_element_handle_t el, const char *strings)

Set tts stream strings.

Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The audio element handle
* [in] strings: The string pointer

esp_err_t tts_stream_set_speed (audio_element_handle_t el, tts_voice_speed_t speed)

Setting tts stream voice speed.

2.2, FHp 107


https://github.com/espressif/esp-adf/tree/1f275b5/components/esp-sr
https://github.com/espressif/esp-adf/tree/1f275b5/examples/player/pipeline_tts_stream
https://github.com/espressif/esp-adf/blob/1f275b5/components/audio_stream/include/tts_stream.h

Read the Docs Template Documentation

Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The esp_audio instance
* [in] speed: Speed will be set. 0-5 is legal. O is the slowest speed.
esp_err_t tts_stream_get_speed (audio_element_handle_t el, tts_voice_speed_t *speed)
Get tts stream voice speed.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] el: The esp_audio instance

e [in] speed: Return tts stream Speed will be [0,5]

Structures

struct tts_stream_cfg_t

TTS Stream configurations, if any entry is zero then the configuration will be set to default values.

Public Members
audio_stream_type_t type
Stream type

intbuf_sz

Audio Element Buffer size

int out_rb_size

Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)
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bool ext_stack

Allocate stack on extern ram

Macros

TTS_STREAM BUF_SIZE
TTS_STREAM_TASK_STACK
TTS_STREAM_TASK_CORE
TTS_STREAM TASK_PRIO
TTS_STREAM_RINGBUFFER_SIZE

TTS_STREAM CFG_DEFAULT ()

Enumerations

enum tts_voice_speed_t
Values:
TTS_VOICE_SPEED_0
TTS_VOICE_SPEED_1
TTS_VOICE_SPEED_2
TTS_VOICE_SPEED_3
TTS_VOICE_SPEED_4
TTS_VOICE_SPEED_5

TTS_VOICE_SPEED_MAX

2.3 ik

[English]
TR Fe 02 v] AR U B4 5 0 498 R A SR 91 3

playlist/include/sdcard_scan.h F1f{j sdcard _scan () BREA] I3 microSD & Fr 45 3o, 7 HAE B3 iis) % .
SRS E SCHR BRI P8 SO AY RO RSB A DAL T 2 FAEAE N, DA N SR A o

o G4t £ microSD
o it DRAM

o Bk E flash g NVS 5 X
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o it £ flash %) DATA_UNDEFINED % [X

FHEWSCHE)E, I playlist_operator_handle_t AR XA sREORLBLEIEE .. fR77. FTE)
WA LA BARBCE S S X R AR D E . HAT, ASOP SRS RS HAF i R Bk bE.

AKX APLIYTEAIE ., WS T L.

2.3.1 H#ii microSD |

sdcard_scan () RRECAT IR E BAR T B SO MBI 2, SORFEE SCPFA IR R JESCI 136
B, BRJG, AT el ] R RS O R R B4 RE A o

W2 7 Bl

* player/pipeline_sdcard_mp3_control

e cli

Header File

e playlist/include/sdcard_scan.h

Functions

esp_err_t sdecard_scan (sdcard_scan_cb_t cb, const char *path, int depth, const char *file_extension[], int

filter_num, void *user_data)
Scan files in SD card and use callback function to save files that meet filtering conditions.

Note example sdcard_scan(callback, “/sdcard” , 5, const char *[]{ “mp3” , “aac” }, 2, user_data); Scan 5
levels folder in sdcard and save mp?3 files and aac files.
Return
« ESP_OK success
¢ ESP_FAIL failed
Parameters
¢ cb: The callback function
e path: The path to be scanned

e depth: The depth of file scanning // .e.g. if you only want to save files in “/test” , depth = 0. // if you

want to save files in “/test/scan_test/” , depth = 1

e file_extension: File extension of files that are supposed to be saved // .e.g. const char *[]{ “mp3”

s Haacﬂ }
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e filter_num: Number of filters

e user_data: The data to be used by callback function

Type Definitions

typedef void (*sdcard_scan_cb_t) (void *user_data, char *url)

2.3.2 {riififRik sk
{Efi% % microSD |

WIS R T 2 microSD K, Jfiflid playlist_operator_handle_t FJA¥E AR LY. B EHOR L BLAR
17 R R R IIRE

W

* player/pipeline_sdcard_mp3_control

e cli

Header File

* playlist/include/sdcard_list.h

Functions

esp_err_t sdecard_list_create (playlist_operator_handle_t *handle)
Create a playlist in sdcard by list id.
Return
* ESP_OK success
» ESP_FAIL failed
Parameters
e [out] handle: The playlist handle from application layer
esp_err_t sdeard_list_show (playlist_operator_handle_t handle)
Show all the URLSs in sdcard playlist.
Return

e ESP_OK success
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* ESP_FAIL failed
Parameters
* handle: Playlist handle
esp_err_t sdecard_list_next (playlist_operator_handle_t handle, int step, char **url_buff')
The following URLs in sdcard playlist.
Return
e ESP_OK success
o ESP_FAIL failed
Parameters
* handle: Playlist handle
¢ step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_t sdecard_list_prev (playlist_operator_handle_t handle, int step, char **url_buff')
The previous URLs in sdcard playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle
* step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL
bool sdcard_list_exist (playlist_operator_handle_t handle, const char *url)
Judge whether the url exists in sdcard playlist.
Return
* true existence
* false Non-existent
Parameters
* handle: Playlist handle

e url: The url to be checked
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esp_err_t sdecard_list_reset (playlist_operator_handle_t handle)
Reset sdcard playlist.
Return
¢ ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
esp_err_t sdecard_list_current (playlist_operator_handle_t handle, char **url_buff’)
Get current URL in sdcard playlist.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_t sdecard_list_choose (playlist_operator_handle_t handle, int url_id, char **url_buff)
Choose a url by url id.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle
e url_id: The id of url in sdcard list
e [out] url_buff: A second rank pointer to get a address of URL
int sdecard_list_get_url_num (playlist_operator_handle_t handle)
Get URLSs number in sdcard playlist.
Return
e URLs number in sdcard playlist

e ESP_FAIL Fail to get number of urls
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Parameters
* handle: Playlist handle
int sdecard_list_get_url_id (playlist_operator_handle_t handle)
Get current url id in the sdcard playlist.
Return
¢ Current url id in partition playlist
e ESP_FAIL Fail to get url id
Parameters
¢ handle: Playlist handle
esp_err_t sdecard_list_destroy (playlist_operator_handle_t handle)
Destroy sdcard playlist.
Return
e ESP_OK success
o ESP_FAIL failed
Parameters
* handle: Playlist handle
esp_err_t sdecard_list_save (playlist_operator_handle_t handle, const char *url)
Save URL to sdcard playlist.
Return
e ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle

e url: URL to be saved
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1¢ii %2 DRAM

FEHCH ISR T £ % DRAM 1, JFiliid playlist_operator_handle_t A M BYCRGIEA . B
TR R AT

Header File

¢ playlist/include/dram_list.h

Functions

esp_err_tdram_list_create (playlist_operator_handle_t *handle)
Create a playlist in dram.
Return
e ESP_OK success
e ESP_FAIL failed
Parameters
* [out] handle: The playlist handle from application layer
esp_err_tdram_list_save (playlist_operator_handle_t handle, const char *url)
Save URL to dram playlist.
Return
e ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
e url: URL to be saved
esp_err_tdram_list_next (playlist_operator_handle_t handle, int step, char **url_buff)
The following URLSs in dram playlist.
Return
e ESP_OK success
¢ ESP_FAIL failed
Parameters

¢ handle: Playlist handle
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¢ step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_tdram_list_prev (playlist_operator_handle_t handle, int step, char **url_buff)
The previous URLSs in dram playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
¢ handle: Playlist handle
¢ step: The offset of URL from current URL
* [out] url_buff: A second rank pointer to get a address of URL
bool dram_1list_exist (playlist_operator_handle_t handle, const char *url)
Judge whether the url exists in dram playlist.
Return
* true existence
« false Non-existent
Parameters
¢ handle: Playlist handle
e url: The url to be checked
esp_err_tdram_list_reset (playlist_operator_handle_t handle)
Reset dram playlist.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle

esp_err_tdram_list_current (playlist_operator_handle_t handle, char **url_buff)

The current URL in current playlist.

Return
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¢ ESP_OK success

« ESP_FAIL failed
Parameters

* handle: Playlist handle

e [out] url_buff: A second rank pointer to get a address of URL

esp_err_tdram_list_choose (playlist_operator_handle_t handle, int url_id, char **url_buff)

Choose a url by url id.

Return
e ESP_OK success
» ESP_FAIL failed
Parameters
¢ handle: Playlist handle
e url_id: The id of url in dram list
* [out] url_buff: A second rank pointer to get a address of URL
intdram_1list_get_url_num (playlist_operator_handle_t handle)
Get URLs number in the dram playlist.
Return
¢ URLSs number in dram playlist
» ESP_FAIL Fail to get number of urls
Parameters
¢ handle: Playlist handle
intdram_list_get_url_id (playlist_operator_handle_t handle)
Get current url id in the dram playlist.
Return
* Current url id in dram playlist
e ESP_FAIL Fail to get url id
Parameters

* handle: Playlist handle
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esp_err_tdram_list_show (playlist_operator_handle_t handle)
Show all the URLSs in the dram playlist.
Return
¢ ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
esp_err_tdram_list_remove_by_url (playlist_operator_handle_t handle, const char *url)
Remove corrsponding url in dram list.
Return
¢ ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
e url: The url to be removed
esp_err_tdram_list_remove_by_url_id (playlist_operator_handle_t handle, uint16_t url_id)
Remove url by id.
Return
e ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle
e url_id: The url id to be removed
esp_err_tdram_list_destroy (playlist_operator_handle_t handle)
Destroy the dram playlist.
Return
¢ ESP_OK success
e ESP_FAIL failed

Parameters
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* handle: Playlist handle

i % flash 11 NVS 41X

SR T A 2 flash B NVS 731X 1, Fllid playlist_operator_handle_t FAi AR B R Kok 52
WRAE . TR R IR

Header File

* playlist/include/flash_list.h

Functions

esp_err_t £lash_list_create (playlist_operator_handle_t *handle)
Create a playlist in nvs flash.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* [out] handle: Playlist handle
esp_err_t £lash_list_save (playlist_operator_handle_t handle, const char *url)
Save URL to nvs flash list.
Return
e ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle
e url: URL to be saved
esp_err_t £lash_list_show (playlist_operator_handle_t handle)
Show all the URLSs in nvs flash list.
Return
e ESP_OK success

» ESP_FAIL failed
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Parameters
* handle: Playlist handle
esp_err_t £lash_list_next (playlist_operator_handle_t handle, int step, char **url_buff)
The following URLSs in nvs flash playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
¢ handle: Playlist handle
¢ step: The offset of URL from current URL
* [out] url_buff: A second rank pointer to get a address of URL
esp_err_t £lash_list_prev (playlist_operator_handle_t handle, int step, char **url_buff)
The previous URLs in nvs flash playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
¢ handle: Playlist handle
¢ step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_t £lash_list_current (playlist_operator_handle_t handle, char **url_buff)
The current URL in nvs flash playlist.
Return
¢ ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle

e [out] url_buff: A second rank pointer to get a address of URL
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bool £lash_list_exist (playlist_operator_handle_t handle, const char *url)
Judge whether the url exists in flash playlist.
Return
 true existence
« false Non-existent
Parameters
* handle: Playlist handle
e url: The url to be checked
esp_err_t flash_list_reset (playlist_operator_handle_t handle)
Reset flash playlist.
Return
e ESP_OK success
¢ ESP_FAIL failed
Parameters
¢ handle: Playlist handle
esp_err_t £lash_list_choose (playlist_operator_handle_t handle, int url_id, char **url_buff)
Choose a url by url id.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle
e url_id: The id of url in flash list
e [out] url_buff: A second rank pointer to get a address of URL
int flash_list_get_url_num (playlist_operator_handle_t handle)
Get URLSs number in the flash playlist.
Return
¢ URLs number in flash playlist

e ESP_FAIL Fail to get number of urls
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Parameters
* handle: Playlist handle
int £lash_list_get_url_id (playlist_operator_handle_t handle)
Get current url id in the flash playlist.
Return
¢ Curernt url id in flash playlist
e ESP_FAIL Fail to get url id
Parameters
¢ handle: Playlist handle
esp_err_t £lash_list_destroy (playlist_operator_handle_t handle)
Destroy the nvs flash playlist.
Return
e ESP_OK success
o ESP_FAIL failed
Parameters

* handle: Playlist handle

1% flash () DATA_UNDEFINED 4}|X

Wk y 0 {7 4% %2 flash [ DATA_UNDEFINED 4f Xt (RS % 4 IX %)

)

playlist_operator_handle_t F#A i I AH B o8 OK SEBLORAT . R RIS R F T hE. & 2504

T4 0x06 Fil 0x07 [1) 2 A4 XS | flash {17 X FE

Header File

¢ playlist/include/partition_list.h
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Functions

esp_err_t partition_list_create (playlist_operator_handle_t *handle)
Create a playlist in flash partition by list id.
Note Please add 2 partitions to partition table whose subtype are 0x06 and 0x07 first
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
e [out] handle: The playlist handle from application layer
esp_err_tpartition_list_save (playlist_operator_handle_t handle, const char *url)
Save URL to partition playlist.
Return
* ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle
e url: URL to be saved
esp_err_t partition_list_next (playlist_operator_handle_t handle, int step, char **url_buff)
The following URLs in partition playlist.
Return
e ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
¢ step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL

esp_err_t partition_list_prev (playlist_operator_handle_t handle, int step, char **url_buff')

The previous URLs in partition playlist.

Return
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¢ ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle
¢ step: The offset of URL from current URL
e [out] url_buff: A second rank pointer to get a address of URL
bool partition_list_exist (playlist_operator_handle_t handle, const char *url)
Judge whether the url exists in partition playlist.
Return
* true existence
» false Non-existent
Parameters
* handle: Playlist handle
e url: The url to be checked
esp_err_tpartition_list_reset (playlist_operator_handle_t handle)
Reset partition playlist.
Return
e ESP_OK success
¢ ESP_FAIL failed
Parameters
¢ handle: Playlist handle
esp_err_tpartition_list_current (playlist_operator_handle_t handle, char **url_buff)
Get current URL in the partition playlist.
Return
* ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle

e [out] url_buff: A second rank pointer to get a address of URL
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esp_err_t partition_list_choose (playlist_operator_handle_t handle, int url_id, char **url_buff)
Choose a url by url id.
Return
¢ ESP_OK success
¢ ESP_FAIL failed
Parameters
* handle: Playlist handle
e url_id: The id of url in partition list
e [out] url_buff: A second rank pointer to get a address of URL
int partition_1list_get_url_num (playlist_operator_handle_t handle)
Get URLs number in the partition playlist.
Return
¢ URLs number in partition playlist
» ESP_FAIL Fail to get number of urls
Parameters
* handle: Playlist handle
int partition_1list_get_url_id (playlist_operator_handle_t handle)
Get curernt url id in the partition playlist.
Return
 Current url id in partition playlist
e ESP_FAIL Fail to get url id
Parameters
* handle: Playlist handle
esp_err_t partition_1list_show (playlist_operator_handle_t handle)
Show all the URLs in the partition playlist.
Return
¢ ESP_OK success
e ESP_FAIL failed

Parameters
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* handle: Playlist handle

esp_err_t partition_list_destroy (playlist_operator_handle_t handle)
Destroy the partition playlist.
Return
* ESP_OK success
e ESP_FAIL failed
Parameters

* handle: Playlist handle

2.3.3 FRIBANAE PSS

WA B T P L2, w2 RO REBIAINE] playlist_handle_t HJif.

Header File

e playlist/include/playlist.h

Functions

playlist_handle_t playlist_create (void)
Create a playlist manager handle.
Return
¢ playlist handle success
* NULL failed
esp_err_t playlist_add (playlist_handle_t handle, playlist_operator_handle_t list_handle, uint8_t list_id)
Create a playlist manager and add playlist handle to it.
Note The partition playlist can only be added once, or it will be overwrited by the newest partiiton playlist

Note Different lists must use different IDs, because even if they are in different handles, list_id is the only indicator

that distinguishes them.
Return
e ESP_OK success
» ESP_FAIL failed

Parameters
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* handle: Playlist manager handle
e list_handle: The playlist handle to be added
e 1list_id: The playlist id to be registered
esp_err_t playlist_checkout_by_id (playlist_handle_t handle, uint8_t id)
Playlist checkout by list id.
Return
e ESP_OK success
* ESP_FAIL failed
Parameters
* handle: Playlist handle
» id: Specified list id
int playlist_get_1list_num (playlist_handle_t handle)
Get number of playlists in the handle.
Return
* success Number of playlists in handle
e failed -1
Parameters
¢ handle: Playlist handle
playlist_type_t playlist_get_current_list_type (playlist_handle_t handle)
Get current playlist type.
Return
* success Type of current playlist
e failed -1
Parameters
* handle: Playlist handle
int playlist_get_current_list_id (playlist_handle_t handle)
Get current playlist id.
Return

* success Current playlist id
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¢ failed -1
Parameters
* handle: Playlist handle
esp_err_t playlist_get_current_list_url (playlist_handle_t handle, char **url_buff)
Get current URL in current playlist.
Return
e ESP_OK success
o ESP_FAIL failed
Parameters
* handle: Playlist handle
* [out] url_buff: A second rank pointer to get a address of URL
int playlist_get_current_list_url_num (playlist_handle_t handle)
Get number of URLSs in current playlist.
Return Number of URLS in current playlsit
Parameters
* handle: Playlist handle
int playlist_get_current_list_url_id (playlist_handle_t handle)
Get current url id in current playlist.
Return Current url’ s id in current playlsit
Parameters
* handle: Playlist handle
esp_err_t playlist_save (playlist_handle_t handle, const char *url)
Save a URL to the current playlist.
Return
* ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle

e url: The URL to be saved ot sdcard
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esp_err_t playlist_next (playlist_handle_t handle, int step, char **url_buff)
Next URI in current playlist.
Return
¢ ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle
* step: Next steps from current position
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_t playlist_prev (playlist_handle_t handle, int step, char **url_buff')
Previous URL in current playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle
* step: Previous steps from current position
e [out] url_buff: A second rank pointer to get a address of URL
esp_err_t playlist_choose (playlist_handle_t handle, int url_id, char **url_buff)
Choose a url by url id.
Return
e ESP_OK success
o ESP_FAIL failed
Parameters
* handle: Playlist handle
e url_id: The id of url in current list
e [out] url_buff: A second rank pointer to get a address of URL

esp_err_t playlist_show (playlist_handle_t handle)
Show URLS: in current playlist.
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Return
* ESP_OK success
e ESP_FAIL failed
Parameters
* handle: Playlist handle
esp_err_t playlist_reset (playlist_handle_t handle)
Reset current playlist.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
¢ handle: Playlist handle
esp_err_t playlist_remove_by_url (playlist_handle_t handle, const char *url)
Remove corresponding url.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle
e url: The url to be removed
esp_err_t playlist_remove_by_url_id (playlist_handle_t handle, uintl16_t url_id)
Remove url by url id.
Return
¢ ESP_OK success
« ESP_FAIL failed
Parameters
* handle: Playlist handle

e url_id: The id of url to be removed
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bool playlist_exist (playlist_handle_t handle, const char *url)
Judge whether the url exists in current playlist.
Return
* true existence
» false Non-existent
Parameters
* handle: Playlist handle
e url: The url to be checked
esp_err_t playlist_destroy (playlist_handle_t handle)
Destroy all playlists in the handle.
Return
e ESP_OK success
« ESP_FAIL failed
Parameters

¢ handle: Playlist handle

Structures

struct playlist_operation_t

All types of Playlists’ operation.

Public Members
esp_err_t (*show) (void *playlist)
Show all the URLSs in playlist

esp_err_t (*sawve) (void *playlist, const char *url)

Save URLs to playlist

esp_err_t (*next) (void *playlist, int step, char **url_buff)
Get next URL in playlist

esp_err_t (*prev) (void *playlist, int step, char **url_buff)

Get previous URL in playlist

esp_err_t (*reset) (void *playlist)

Reset the playlist
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esp_err_t (*choose) (void *playlist, int url_id, char **url_buff)
Get url by url id

esp_err_t (*eurrent) (void *playlist, char **url_buff)

Get current URL in playlist

esp_err_t (*destroy) (void *playlist)
Destroy playlist

bool (*exist) (void *playlist, const char *url)

Judge whether the url exists

int (*get_url_num) (void *playlist)

Get number of URLS in current playlist

int (*get_url_id) (void *playlist)

Get current url id in playlist

playlist_type_t type
Type of playlist

esp_err_t (*remove_by_url) (void *playlist, const char *url)

Remove the corresponding url

esp_err_t (*remove_by_id) (void *playlist, uint16_t url_id)

Remove url by id

struct playlist_operator_t

Information of playlist manager node.

Public Members

void *playlist
Specific playlist” s pointer

esp_err_t (*get_operation) (playlist_operation_t *operation)

Function pointer to get playlists’ handle

Type Definitions

typedef playlist_operator_t *playlist_operator_handle_t

typedef struct playlist_handle *playlist_handle_t
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Enumerations

enum playlist_type_t
Type of playlist.
Values:

PLAYLIST_UNKNOWN = -1
Unknown type

PLAYLIST_ SDCARD
Playlist in sdcard

PLAYLIST_FLASH

Playlist in nvs

PLAYLIST_ DRAM

Playlist in ram

PLAYLIST_PARTITION

Playlist in partition

2.4 Codecs

2.4.1 AAC Decoder

Decode an audio data stream provided in AAC format.

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/aac_decoder.h

Functions

audio_element_handle_t aac_decoder_init (aac_decoder_cfg_t *config)
Create an Audio Element handle to decode incoming AAC data.
Return The audio element handle
Parameters

* config: The configuration
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Structures

struct aac_decoder_cfg_t

AAC Decoder configuration.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

bool plus_enable
Dynamically enable HE-AAC (v1 v2) decoding

Macros

AAC_DECODER_TASK_STACK_SIZE
AAC_DECODER_TASK_CORE
AAC_DECODER_TASK_PRIO
AAC_DECODER_RINGBUFFER_SIZE

DEFAULT_AAC_DECODER_CONFIG ()

2.4.2 AMR Decoder and Encoder

Decode and encode an audio data stream from / to AMR format. Encoders cover both AMR-NB and AMR-WB formats.
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Application Examples

Implementation of this API is demonstrated in the following examples:
* player/pipeline_play_sdcard_music

* recorder/pipeline_wav_amr_sdcard

API Reference - Decoder

Header File

* esp-adf-libs/esp_codec/include/codec/amr_decoder.h

Functions

audio_element_handle_t amr_decoder_init (amr_decoder_cfg_t *config)
Create an Audio Element handle to decode incoming AMR data.
Return The audio element handle
Parameters

e config: The configuration

Structures

struct amr_decoder_cfg_t

AMR Decoder configuration.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory
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Macros

AMR_DECODER_TASK_STACK_SIZE
AMR_DECODER_TASK_CORE
AMR_DECODER_TASK_PRIO
AMR_DECODER_RINGBUFFER_SIZE

DEFAULT_ AMR_DECODER_CONFIG ()

API Reference - AMR-NB Encoder

Header File

¢ esp-adf-libs/esp_codec/include/codec/amrnb_encoder.h

Functions

esp_err_t amrnb_encoder_set_bitrate (audio_element_handle_t self, amrnb_encoder_bitrate_t  bi-

trate_mode)
Set AMRNB encoder bitrate.

Return
ESP_OK ESP_FAIL

Parameters

¢ self: Audio element handle

* bitrate_mode: Bitrate choose, value from amrnb_encoder_bitrate_t

audio_element_handle_t amrnb_encoder_init (amrnb_encoder_cfg_t *config)

Create an Audio Element handle to encode incoming AMRNB data.
Return The audio element handle
Parameters

* config: The configuration
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Structures

struct amrnb_encoder_cfg_t
AMRNB Encoder configurations.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

amrnb_encoder_bitrate_t bitrate_mode
AMRNB Encoder bitrate choose

bool contain_amrnb_header
Choose to contain amrnb header in amrnb encoder whether or not (true or false, true means choose to contain

amrnb header)

bool stack_in_ext

Try to allocate stack in external memory

Macros

AMRNB_ENCODER_TASK_STACK
AMRNB_ENCODER_TASK_CORE
AMRNB_ENCODER_TASK_PRIO
AMRNB_ENCODER_RINGBUFFER_SIZE

DEFAULT_ AMRNB_ENCODER_CONFIG ()
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Enumerations

enum amrnb_encoder_bitrate_t
Enum of AMRNB Encoder bitrate choose.

Values:

AMRNB_ENC_BITRATE_UNKNOW = -1

Invalid mode
AMRNB_ENC_BITRATE MR475=0
AMRNB_ENC_BITRATE_MR515 = |
AMRNB_ENC_BITRATE_MR59 =2
AMRNB_ENC_BITRATE_MR67 =3
AMRNB_ENC_BITRATE_MR74 =4
AMRNB_ENC_BITRATE_MR795 =5
AMRNB_ENC_BITRATE MR102 =6
AMRNB_ENC_BITRATE_MR122 =7
AMRNB_ENC_BITRATE_MRDTX = 8

AMRNB_ENC_BITRATE_N_MODES =9

API Reference - AMR-WB Encoder

Header File

* esp-adf-libs/esp_codec/include/codec/amrwb_encoder.h

Functions

esp_err_t amrwb_encoder_set_bitrate (audio_element_handle_t  self,

trate_mode)
Set AMRWRB encoder bitrate.

Return
ESP_OK ESP_FAIL
Parameters

¢ self: Audio element handle

amrwb_encoder_bitrate t bi-

e bitrate_mode: Bitrate choose, value from amrwb_encoder_bitrate_t
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audio_element_handle_t amrwb_encoder_init (amrwb_encoder_cfg_t *config)
Create an Audio Element handle to encode incoming amrwb data.
Return The audio element handle
Parameters

* config: The configuration

Structures

struct amrwb_encoder_cfg_t
AMRWRB Encoder configurations.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

amrwb_encoder_bitrate_t bitrate_mode
AMRWB Encoder bitrate choose

bool contain_amrwb_header
Choose to contain amrwb header in amrwb encoder whether or not (true or false, true means choose to contain

amrwb header)

bool stack_in_ext

Try to allocate stack in external memory

Macros

AMRWB_ENCODER_TASK_STACK
AMRWB_ENCODER_TASK_CORE
AMRWB_ENCODER_TASK_PRIO

AMRWB_ENCODER_RINGBUFFER_SIZE
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DEFAULT_ AMRWB_ENCODER_CONFIG ()

Enumerations

enum amrwb_encoder_bitrate_t
Enum of AMRWB Encoder bitrate choose.

Values:

AMRWB_ENC_BITRATE_MDNONE = -1

Invalid mode

AMRWB_ENC_BITRATE_MD66 =0
6.60kbps

AMRWB_ENC_BITRATE_MD885 = |
8.85kbps

AMRWB_ENC_BITRATE_MD1265 =2
12.65kbps

AMRWB_ENC_BITRATE_MD1425=3
14.25kbps

AMRWB_ENC_BITRATE_MD1585 =4
15.85bps

AMRWB_ENC_BITRATE_MD1825=35
18.25bps

AMRWB_ENC_BITRATE_MD1985 =6
19.85kbps

AMRWB_ENC_BITRATE_MD2305 =7
23.05kbps

AMRWB_ENC_BITRATE_MD2385 =8
23.85kbps>

AMRWB_ENC_BITRATE_N_MODES =9

Invalid mode
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2.4.3 FLAC Decoder

Decode an audio data stream provided in FLAC format.

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/flac_decoder.h

Functions

audio_element_handle_t £lac_decoder_init (flac_decoder_cfg_t *config)

Create an Audio Element handle to decode incoming FLAC data.

Return The audio element handle
Parameters

* config: The configuration

Structures

struct flac_decoder_cfg_t

FLAC Decoder configuration.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory
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Macros

FLAC_DECODER_TASK_STACK_SIZE
FLAC_DECODER_TASK_CORE
FLAC_DECODER_TASK_PRIO
FLAC_DECODER_RINGBUFFER_SIZE

DEFAULT_FLAC_DECODER_CONFIG ()

2.4.4 MP3 Decoder

Decode an audio data stream provided in MP3 format.

Application Examples

Implementation of this API is demonstrated in the following examples:
* get-started/play_mp3_control
* player/pipeline_play_sdcard_music
e player/pipeline_play_mp3_with_dac_or_pwm

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/mp3_decoder.h

Functions

audio_element_handle_t mp3_decoder_init (mp3_decoder_cfg_t *config)

Create an Audio Element handle to decode incoming MP3 data.

Return The audio element handle
Parameters

e config: The configuration

const esp_id3_info_t *mp3_decoder_get_id3_info (audio_element_handle_t self )

Get ID3 information.

Return esp_id3_info_t: success NULL: ID3 is not exist or memory aloocation failed.
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Parameters

e self: The audio element handle

Structures

struct mp3_decoder_cfg_t
Mp3 Decoder configuration.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

bool id3_parse_enable
True: parse ID3. False: Don’ t parse ID3

Macros

MP3_DECODER_TASK_STACK_SIZE
MP3_DECODER_TASK_CORE
MP3_DECODER_TASK_PRIO
MP3_DECODER_RINGBUFFER_SIZE

DEFAULT_MP3_DECODER_CONFIG ()
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2.4.5 OGG Decoder

Decode an audio data stream provided in OGG format.

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/ogg_decoder.h

Functions

audio_element_handle_t ogg_decoder_init (ogg decoder_cfg_t *config)

Create an Audio Element handle to decode incoming OGG data.

Return The audio element handle
Parameters

* config: The configuration

Structures

struct ogg_decoder_cfg_t

OGG Decoder configuration.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory
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Macros

OGG_DECODER_TASK_STACK_SIZE
OGG_DECODER_TASK_CORE
OGG_DECODER_TASK_PRIO
OGG_DECODER_RINGBUFFER_SIZE

DEFAULT_OGG_DECODER_CONFIG ()

2.4.6 OPUS Decoder

Decode an audio data stream provided in OPUS format.

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/opus_decoder.h

Functions

audio_element_handle_t decoder_opus_init (opus_decoder_cfg_t *config)

Create an Audio Element handle to decode incoming OPUS data.

Return The audio element handle
Parameters

e config: The configuration

Structures

struct opus_decoder_cfg_t

OPUS Decoder configuration.
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Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

CPU core number (0 or 1) where decoder task in running

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

Macros

OPUS_DECODER_TASK_STACK_SIZE
OPUS_DECODER_TASK_CORE
OPUS_DECODER_TASK_PRIO
OPUS_DECODER_RINGBUFFER_SIZE

DEFAULT_OPUS_DECODER_CONFIG ()

2.4.7 WAV Decoder and Encoder

Decode and encode an audio data stream from / to WAV format.

Application Examples

Implementation of this API is demonstrated in the following examples:
* player/pipeline_play_sdcard_music

e recorder/pipeline_wav_amr_sdcard
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API Reference - Decoder

Header File

* esp-adf-libs/esp_codec/include/codec/wav_decoder.h

Functions

audio_element_handle_t wav_decoder_init (wav_decoder_cfg_t *config)
Create an Audio Element handle to decode incoming WAV data.
Return The audio element handle
Parameters

e config: The configuration

Structures

struct wav_decoder_cfg_t

brief WAV Decoder configurations

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)

int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory
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Macros

WAV_DECODER_TASK_STACK
WAV_DECODER_TASK_CORE
WAV_DECODER_TASK_PRIO
WAV_DECODER_RINGBUFFER_SIZE

DEFAULT_ WAV_DECODER_CONFIG ()

API Reference - Encoder

Header File

¢ esp-adf-libs/esp_codec/include/codec/wav_encoder.h

Functions

audio_element_handle_t wav_encoder_init (wav_encoder_cfg_t *config)

Create a handle to an Audio Element to encode incoming data using WAV format.

Return The audio element handle
Parameters

e config: The configuration

Structures

struct wav_encoder_cfg_t

WAV Encoder configurations.

Public Members
int out_rb_size
Size of output ringbuffer

int task_stack

Task stack size

int task_core

Task running in core (0 or 1)
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int task_prio
Task priority (based on freeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

Macros

WAV_ENCODER_TASK_STACK
WAV_ENCODER_TASK_CORE
WAV_ENCODER_TASK_PRIO
WAV_ENCODER_RINGBUFFER_SIZE

DEFAULT_ WAV_ENCODER_CONFIG ()

2.5 Audio Processing

There are couple of options implemented in the ESP-ADF to modify contents of an audio stream:
¢ Combine contents of two audio streams using Downmix
* Apply ten band Equalizer
* Change audio sampling frequency and convert between single and two channel with Resample Filter
¢ Modify pitch and speed of the stream using Sonic

Please refer to description of respective APIs below.

2.5.1 Downmix

This API is intended for mixing of two audio files (streams), defined as the base audio file and the newcome audio file,
into one output audio file.

The newcome audio file will be downmixed into the base audio file with individual gains applied to each file.

The number of channel(s) of the output audio file will be the same with that of the base audio file. The number of
channel(s) of the newcome audio file will also be changed to the same with the base audio file, if it is different from that

of the base audio file.
The downmix process has 3 states:

* Bypass Downmixing —Only the base audio file will be processed;
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Fig. 4: Illustration of Downmixing Process

» Switch on Downmixing —The base audio file and the target audio file will first enter the transition period, during
which the gains of these two files will be changed from the original level to the target level; then enter the stable

period, sharing a same target gain;

 Switch off Downmixing —The base audio file and the target audio file will first enter the transition period, during
which the gains of these two files will be changed back to their original levels; then enter the stable period, with

their original gains, respectively. After that, the downmix process enters the bypass state.

Note that, the sample rates of the base audio file and the newcome audio file must be the same, otherwise an error occurs.

Application Example

Implementation of this API is demonstrated in advanced_examples/downmix_pipeline example.

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/downmix.h

Functions

void downmix_set_input_rb_timeout (audio_element_handle_t self, int ticks_to_wait, int index)
Sets the downmix timeout.
Parameters
e self: audio element handle
* ticks_to_wait: input ringbuffer timeout

¢ index: The index of multi input ringbuffer.
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void downmix_set_input_rb (audio_element_handle_t self, ringbuf_handle_t rb, int index)
Sets the downmix input ringbuffer. refer to ringbuf.h
Parameters
e self: audio element handle
* rb: handle of ringbuffer
e index: The index of multi input ringbuffer.

esp_err_t downmix_set_output_type (audio_element_handle_t self, esp_downmix_output_type_t out-

put_type)
Passes number of channels for output stream. Only supported mono and dual.

Return ESP_OK ESP_FAIL
Parameters
* self: audio element handle
e output_type: down-mixer output type.
esp_err_t downmix_set_work_mode (audio_element_handle_t self, esp_downmix_work_mode_t mode)
Sets BYPASS, ON or OFF status of down-mixer.
Return ESP_OK ESP_FAIL
Parameters
e self: audio element handle
¢ mode: down-mixer work mode.

esp_err_t downmix_set_out_ctx_info (audio_clement_handle_t  self, esp_downmix_out_ctx_type_t

out_ctx)
Passes content of per channel output stream by down-mixer.

Return ESP_OK ESP_FAIL
Parameters
¢ self: audio element handle

e out_ctx: content of output stream.

esp_err_t downmix_set_source_stream_info (audio_element_handle_t self, int rate, int ch, int index)

Sets the sample rate and the number of channels of input stream to be processed.

Return ESP_OK ESP_FAIL

Parameters
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e self: audio element handle

* rate: sample rate of the input stream

¢ ch: number of channel(s) of the input stream

¢ index: The index of input stream. The index must be in [0, SOURCE_NUM_MAX - 1] range.

esp_err_t downmix_set_gain_info (audio_element_handle_t self, float *gain, int index)

Sets the audio gain to be processed.

Return ESP_OK ESP_FAIL
Parameters
¢ self: audio element handle
¢ gain: the reset value of gain. The gain is an array of two elements.
e index: The index of input stream. The index must be in [0, SOURCE_NUM_MAX - 1] range.
esp_err_t downmix_set_transit_time_info (audio_element_handle_t self, int transit_time, int index)
Sets the audio t ransit_time to be processed.
Return ESP_OK ESP_FAIL
Parameters
e self: audio element handle
e transit_time: the reset value of transit_time
¢ index: The index of input stream. The index must be in [0, SOURCE_NUM_MAX - 1] range

esp_err_t source_info_init (audio_element_handle_t self, esp_downmix_input_info_t *source_num)

Initializes information of the source streams for downmixing.

Return ESP_OK ESP_FAIL
Parameters
¢ self: audio element handle
¢ source_num: The information array of source streams
audio_element_handle_t downmix_init (downmix_cfg_t *config)
Initializes the Audio Element handle for downmixing.
Return The initialized Audio Element handle
Parameters

e config: the configuration
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Structures

struct downmix_cfg t

Downmix configuration.

Public Members
esp_downmix_info_t downmix_info
Downmix information

int max_sample

The number of samples per downmix processing

int out_rb_size

Size of ring buffer

int task_stack

Size of task stack

int task_core

Task running in core -

int task_prio
Task priority (based on the FreeRTOS priority)

bool stack_in_ext

Try to allocate stack in external memory

Macros

DOWNMIX_TASK_STACK
DOWNMIX_TASK_CORE
DOWNMIX_TASK_PRIO
DOWNMIX_RINGBUFFER_SIZE
DM_BUF_SIZE

DEFAULT_ DOWNMIX_ CONFIG ()
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2.5.2 Equalizer

Provided in this API equalizer supports:
e fixed number of ten (10) bands;
* four sample rates: 11025 Hz, 22050 Hz, 44100 Hz and 48000 Hz.

The center frequencies of bands are shown in table below.

Band Index | O 1 2 3 4 5 6 7 8 9
Frequency 31Hz | 62Hz | 125Hz | 250Hz | 500Hz | 1kHz | 2kHz | 4kHz | 8 kHz | 16 kHz

Default gain of each band is -13 dB. To set the gains of all bands use structure equalizer_ cfg. To set the gain of

individual band use function equalizer set_gain_info ().

Application Example

Implementation of this API is demonstrated in the audio_processing/pipeline_equalizer example.

API Reference

Header File

 esp-adf-libs/esp_codec/include/codec/equalizer.h

Functions

esp_err_t equalizer_set_info (audio_element_handle_t self, int rate, int ch)
Set the audio sample rate and the number of channels to be processed by the equalizer.
Return ESP_OK ESP_FAIL
Parameters
e self: Audio element handle
e rate: Audio sample rate
¢ ch: Audio channel

esp_err_t equalizer_set_gain_info (audio_element_handle_t self, int index, int value_gain, bool

is_channels_gain_equal)
Set the audio gain to be processed by the equalizer.

Return ESP_OK ESP_FAIL
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Parameters
e self: Audio element handle
* index: the position of center frequencies of equalizer
e value_gain: the value of audio gain which in index

* is_channels_gain_equal: if Number of audio channel is equal 2, the value of au-
dio gains which two channels are equal by checking is_channels_gain_equal. if

is_channels_gain_equal is t rue,it means equal,otherwise unequal.

audio_element_handle_t equalizer_init (equalizer_cfg_t *config)
Create an Audio Element handle that equalizes incoming data.
Return The created audio element handle
Parameters

* config: The configuration

Structures

struct equalizer_cfg

Equalizer Configuration.

Public Members
int samplerate
Audio sample rate (in Hz)

int channel

Number of audio channels (Mono=1, Dual=2)

int *set_gain
Equalizer gain
int out_rb_size

Size of output ring buffer

int task_stack

Task stack size

int task_core

Task running in core-

int task_prio
Task priority
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bool stack_in_ext

Try to allocate stack in external memory

Macros

EQUALIZER_TASK_STACK
EQUALIZER_TASK_CORE
EQUALIZER_TASK_ PRIO
EQUALIZER_RINGBUFFER_SIZE

DEFAULT_EQUALIZER_CONFIG ()

Type Definitions

typedef struct equalizer cfg equalizer_cfg t

Equalizer Configuration.

2.5.3 Resample Filter

The Resample Filter is an Audio Element designed to downsample or upsample the incoming data stream as well as to

convert the data between stereo and mono.

Application Example

Implementation of this API is demonstrated in the following examples:
¢ audio_processing/pipeline_resample
¢ audio_processing/pipeline_spiffs_amr_resample
* get-started/play_mp3_control

API Reference

Header File

* esp-adf-libs/esp_codec/include/codec/filter_resample.h
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Functions

esp_err_t rsp_filter_set_src_info (audio_element_handle_t self, int src_rate, int src_ch)
Set the source audio sample rate and the number of channels to be processed by the resample. If need change bits
or don’ t consure source data infomation, please use rsp_filter_change_src_info ti instead this function. In future,
the function will be forbidden.
Return ESP_OK ESP_FAIL
Parameters
¢ self: Audio element handle
e src_rate: The sample rate of stream data
e src_ch: The number channels of stream data

esp_err_t rsp_filter_change_src_info (audio_element_handle_t self, int src_rate, int src_ch, int

src_bit)
Set the source audio sample rate and the number of channels, bit per sample to be processed by the resample.

Return ESP_OK ESP_FAIL
Parameters
e self: Audio element handle
e src_rate: The sample rate of stream data
¢ src_ch: The number channels of stream data
* src_bit: The bit per sample of stream data
audio_element_handle_t rsp_£filter_init (rsp_filter_cfg_t *config)
Create an Audio Element handle to resample incoming data.
Depending on configuration, there are upsampling, downsampling, as well as converting data between mono and
dual.
* If the esp_resample_mode_t is RESAMPLE_DECODE_MODE, src_rate and src_ch will be fetched
from audio_element_getinfo.
 If the esp_resample_mode_t is RESAMPLE_ENCODE_MODE, src_rate, src_ch, dest_rate and
dest_ch must be configured.
Return The audio element handler
Parameters

* config: The configuration
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Structures

struct rsp_filter_cfg_t

Resample Filter Configuration.

Public Members

int src_rate

The sampling rate of the source PCM file (in Hz)

int src_ch
The number of channel(s) of the source PCM file (Mono=1, Dual=2)

int dest_rate
The sampling rate of the destination PCM file (in Hz)

int dest_bits
The bit for sample of the destination PCM data. Currently, supported bit width :16 bits.

int dest_ch
The number of channel(s) of the destination PCM file (Mono=1, Dual=2)

int src_bits

The bit for sample of the source PCM data. Currently, supported bit width :8bits 16 bits 24bits 32bits.

esp_resample_mode_t mode
The resampling mode (the encoding mode or the decoding mode). For decoding mode, input PCM length is

constant; for encoding mode, output PCM length is constant.

intmax_indata_bytes

The maximum buffer size of the input PCM (in bytes)

int out_len_bytes

The buffer length of the output stream data. This parameter must be configured in encoding mode.

esp_resample_type_t type
The resampling type (Automatic, Upsampling and Downsampling)

int complexity
Indicates the complexity of the resampling. This parameter is only valid when a FIR filter is used. Range:[1,
5]; 1 indicates the lowest complexity, which means the accuracy is the lowest and the speed is the fastest;
Meanwhile, 5 indicates the highest complexity, which means the accuracy is the highest and the speed is the
slowest.If user set complexity less than 1, complexity can be set 1. If user set complexity more

than 5, complexity can be set 5.

int down_ch_idx

Indicates the channel that is selected (the right channel or the left channel). This parameter is only valid when
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the complexity parameter is set to 0 and the number of channel(s) of the input file has changed from dual to

mono.

esp_rsp_prefer_type_t prefer_flag
The select flag about lesser CPU usage or lower INRAM usage, refer to esp_resample.h

int out_rb_size

Output ringbuffer size

int task_stack

Task stack size

int task_core

Task running on core

int task_prio
Task priority

bool stack_in_ext

Try to allocate stack in external memory

Macros

RSP_FILTER_BUFFER_BYTE
RSP_FILTER_TASK_STACK
RSP_FILTER_TASK_CORE
RSP_FILTER_TASK_PRIO
RSP_FILTER_RINGBUFFER_SIZE

DEFAULT_RESAMPLE_FILTER_CONFIG ()

2.5.4 Sonic

The Sonic component acts as a multidimensional filter that lets you adjust audio parameters of a WAV stream. This

functionality may be useful to e.g. increase playback speed of an audio recording by a user selectable rate.
The following parameters can be adjusted:

* speed

* pitch

* interpolation type

The adjustments of the first two parameters are represented by float values that provide the rate of adjustment. For
example, to increase the speed of an audio sample by 2 times, call sonic_set_pitch_and_speed_info (el,

1.0, 2.0). To keep the speed as it is, call sonic_set_pitch_and_speed_info(el, 1.0, 1.0).
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For the interpolation type you may select either faster but less accurate linear interpolation, or slower but more accurate

FIR interpolation.

Application Example

Implementation of this API is demonstrated in audio_processing/pipeline_sonic example.

API Reference

Header File

¢ esp-adf-libs/esp_codec/include/codec/audio_sonic.h

Functions

esp_err_t sonic_set_info (audio_element_handle_t self, int rate, int ch)
Sets the audio sample rate and the number of channels to be processed by the sonic.
Return ESP_OK ESP_FAIL
Parameters
¢ self: Audio element handle
¢ rate: The sample rate of stream data
¢ ch: The number channels of stream data
esp_err_t sonic_set_pitch_and_speed_info (audio_element_handle_t self, float pitch, float speed)
Sets the audio pitch and speed to be processed by the sonic.
Return ESP_OK ESP_FAIL
Parameters
¢ self: Audio element handle
* pitch: Scale factor of pitch of audio file. 0 means the original pitch. The range is [0.2 4.0].
* speed: Scale factor of speed of audio file. 0 means the original speed. The range is [0.1 8.0].
audio_element_handle_t sonic_init (sonic_cfg_t *config)
Creates an Audio Element handle for sonic.
Return The sonic audio element handle

Parameters
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e config: The sonic configuration

Structures

struct sonic_info_t

Information on audio file and configuration parameters required by sonic to process the file.

Public Members

int samplerate

Audio file sample rate (in Hz)

int channel

Number of audio file channels (Mono=1, Dual=2)

int resample_linear_interpolate

Flag of using simple linear interpolation. 1 indicates using simple linear interpolation. O indicates not using

simple linear interpolation.

float pitch

Scale factor of pitch of audio file. If the value of

islower than the original. If the value of

higher than the original.

float speed

‘pitch’ is 0.3, the pitch of audio file processed by sonic
‘pitch’ 1is 1.3, the pitch of audio file processed by sonic is 30%

Scale factor of speed of audio file. If the value of ‘speed’ is 0.3, the speed of audio file processed by sonic

is 70% slower than the original. If the value of ‘speed’ is 1.3, the speed of audio file processed by sonic is

30% faster than the original.

struct sonic_cfg_t

Sonic configuration.

Public Members
sonic_info_t sonic_info
Information of sonic

int out_rb_size

Size of output ring buffer

int task_stack

Task stack size

int task_core

Task running in core

2.5.
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int task_prio
Task priority

bool stack_in_ext

Try to allocate stack in external memory

Macros

SONIC_SET_VALUE_FOR_INITIALIZATION
SONIC_TASK_STACK

SONIC_TASK_CORE

SONIC_TASK_PRIO
SONIC_RINGBUFFER_SIZE

DEFAULT_SONIC_CONFIG ()
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* player/pipeline_bt_sink

Header File

¢ bluetooth_service/include/bluetooth_service.h

Functions

esp_err_t bluetooth_service_start (bluetooth_service_cfg_t *config)

Initialize and start the Bluetooth service. This function can only be called for one time, and blue-

tooth_service_destroy must be called after use.
Return

e ESP_OK

« ESP_FAIL

Parameters

e config: The configuration

audio_element_handle_t bluetooth_service_create_stream()
Create Bluetooth stream, it is valid when Bluetooth service has started. The returned audio stream compatible with

existing audio streams and can be used with the Audio Pipeline.
Return The Audio Element handle

esp_periph_handle_t bluetooth_service_create_periph ()
Create Bluetooth peripheral, it is valid when Bluetooth service has started. The returned bluetooth peripheral

compatible with existing peripherals and can be used with the ESP Peripherals.
Return The Peripheral handle

esp_err_t periph_bluetooth_play (esp_periph_handle_t periph)
Send the AVRC passthrough command (PLAY) to the Bluetooth device.
Return
* ESP_OK
» ESP_FAIL

Parameters
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e [in] periph: The periph

esp_err_t periph_bluetooth_pause (esp_periph_handle_t periph)

Send the AVRC passthrough command (PAUSE) to the Bluetooth device.

Return
* ESP_OK
e ESP_FAIL
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_stop (esp_periph_handle_t periph)
Send the AVRC passthrough command (STOP) to the Bluetooth device.
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_next (esp_periph_handle_t periph)
Send the AVRC passthrough command (NEXT) to the Bluetooth device.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_prev (esp_periph_handle_t periph)
Send the AVRC passthrough command (PREV) to the Bluetooth device.
Return
 ESP_OK
« ESP_FAIL
Parameters

e [in] periph: The periph
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esp_err_t periph_bluetooth_rewind (esp_periph_handle_t periph)
Send the AVRC passthrough command (REWIND) to the Bluetooth device.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_fast_forward (esp_periph_handle_t periph)
Send the AVRC passthrough command (FAST FORWARD) to the Bluetooth device.
Return
« ESP_OK
e ESP_FAIL
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_discover (esp_periph_handle_t periph)
Start device discovery.
Return

¢ ESP_OK : Succeed

ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled

ESP_ERR_INVALID_ARG: if invalid parameters are provided
e ESP_FAIL: others
Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_cancel_discover (esp_periph_handle_t periph)
Cancel device discovery.
Return
e ESP_OK : Succeed
e ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled

e ESP_FAIL: others
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Parameters
e [in] periph: The periph
esp_err_t periph_bluetooth_connect (esp_periph_handle_t periph, bluetooth_addr_t remote_bda)
Connect remote Device.
Return
¢ ESP _OK : Succeed
¢ ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled
o ESP_FAIL: others
Parameters
* [in] periph: The periph
e [in] remote_bda: remote Bluetooth device address
esp_err_tbluetooth_service_destroy ()
Destroy and cleanup bluetooth service, this function must be called after destroying the Bluetoth
Stream and Bluetooth Peripheral created by bluetooth_service_create_stream and blue-
tooth_service_create_periph
Return
e ESP_OK
 ESP_FAIL
int periph_bluetooth_get_a2dp_sample_rate ()
Get a2dp sample rate.
Return

¢ sample rate

Structures

struct bluetooth_service_user_cb_t

brief Bluetooth service user callback
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Public Members
esp_a2d_cb_tuser_a2d_cb
callback for a2dp

esp_a2d_sink_data_cb_t user_a2d_sink_data_cb
callback for a2dp sink data

esp_a2d_source_data_cb_t user_a2d_source_data_cb

callback for a2dp source data

esp_avrc_ct_cb_tuser_avrc_ct_cb

callback for avrc ct

struct bluetooth_service_cfg t

brief Bluetooth service configuration

Public Members
const char *device_name
Bluetooth local device name

const char *remote_name

Bluetooth remote device name

bluetooth_service_mode_t mode

Bluetooth working mode

bluetooth_service_user_cb_t user_callback

Bluetooth user callback

Macros

ESP_A2DP_SAMPLE_RATE

BLUETOOTH_ADDR_LEN
brief Bluetooth address length

Type Definitions

typedef uint8_tbluetooth_addr_t[BLUETOOTH_ADDR_LEN]

brief Bluetooth device address
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Enumerations

enum bluetooth_service_mode_t

brief Bluetooth service working mode
Values:

BLUETOOTH_A2DP_SINK

A2DP Bluetooth sink audio, ESP32 will receive audio data from other bluetooth devices

BLUETOOTH_A2DP_SOURCE

A2DP Bluetooth source audio, ESP32 can send audio data to other bluetooth devices

Header File

* bluetooth_service/include/bt_keycontrol.h

Header File

* bluetooth_service/include/hfp_stream.h

Header File

* bluetooth_service/include/a2dp_stream.h

2.6.2 Ky A&k 55
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¢ checks/check_board_buttons

* player/pipeline_sdcard_mp3_control

* protocols/voip
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Header File

* input_key_service/include/input_key_service.h

Functions

periph_service_handle_t input_key_service_create (input_key_service_cfg_t *input_key_config)
Initialize and start the input key service.
Return NULL failed others input key service handle
Parameters
e input_key_config: Configuration of input key service
periph_service_state_t get_input_key_service_state (periph_service_handle_t input_handle)
Get the state of input key service.
Return state of input key service
Parameters
* input_handle: The handle of input key service

esp_err_t input_key_service_add_key (periph_service_handle_t input_key_handle, in-

put_key_service_info_t *input_key_info, int add_key_num)
Add input key’ s information to service list.

Return ESP_OK success ESP_FAIL failed
Parameters
e input_key_handle: handle of service
e input_key_info: inputkey’ s information

* add_key_num: number of keys

Structures

struct input_key_service_info_t

input key’ s infomation
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Public Members
esp_periph_id_t type
ID of peripherals

intuser_id

The key’ s user id

intact_id

The key’ s action id

struct input_key_service_cfg_t

input key’ s configuration

Public Members
periph_service_config_t based_cfg
Peripheral service configuration

esp_periph_set_handle_t handle
Peripheral set handle

Macros

INPUT KEY_SERVICE_TASK_STACK_SIZE
INPUT_KEY_SERVICE_TASK_PRIORITY
INPUT_KEY_SERVICE_TASK_ON_CORE

INPUT _KEY_SERVICE_DEFAULT CONFIG ()

Enumerations

enum input_key_service_action_id_t

input key action id
Values:

INPUT_KEY_ SERVICE_ACTION_UNKNOWN =0

unknown action id

INPUT_KEY_ SERVICE_ACTION_CLICK

click action id

INPUT_KEY_SERVICE_ACTION_CLICK_RELEASE

click release action id
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INPUT_KEY_SERVICE_ACTION_PRESS

long press action id

INPUT_KEY_SERVICE_ACTION_PRESS_RELEASE

long press release id

Header File

* input_key_service/include/input_key_com_user_id.h

Enumerations

enum input_key_user_id_t

input key user user-defined id
Values:

INPUT_KEY_USER_ID_UNKNOWN = -1

unknown user id

INPUT_KEY_USER_ID_REC = 0x01l

user id for recording

INPUT_KEY_USER_ID_SET = 0x02

user id for settings
INPUT_KEY_USER_ID_PLAY = 0x03
user id for playing

INPUT_KEY_ USER_ID_MODE = 0x04

user id for mode

INPUT_KEY_USER_ID_VOLDOWN = 0x05

user id for volume down

INPUT_KEY_USER_ID_VOLUP = 0x06

user id for volume up

INPUT _KEY_USER_ID_MUTE = 0x07

user id for mute

INPUT_KEY_USER_ID_CAPTURE = 0x08

user id for capture photo

INPUT_KEY_USER_ID_MSG = 0x09

user id for message

INPUT_KEY_USER_ID_BATTERY CHARGING = 0x0A
user id for battery charging
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INPUT_KEY_USER_ID_WAKEUP = 0xOB
user id for GPIO wakeup

INPUT_KEY_USER_ID_COLOR = 0x0C

user id for color

INPUT_KEY_USER_ID_MAX = 0x101

2.6.3 Wi-Fi Service

[English]

Wi-Fi iR 5% (Wi-Fi service) $2 {1t T W 2% firl B FI I 4845 B DO BB . 1 & P 2% 57 357 SmartConfig. BluFi I AirKiss.

SRR ]

PAUF /R BIER T 1% APL g SEE K.
¢ dueros

* advanced_examples/esp_dispatcher_dueros

Header File

o wifi_service/include/wifi_service.h

Functions

eriph_service_ha  twifi i ifi_service_config_
veriph_service_handle_t wifi_service_create (wifi_service_config_t *config)

esp_err_twifi_service_destroy (periph_service_handle_t handle)

esp_err_twifi_service_register_setting_handle (periph_service_handle_t handle,
esp_wifi_setting_handle_t setting, int
*out_index)

esp_err_twifi_service_setting_ start (periph_service_handle_t handle, int index)
esp_err_twifi_service_update_sta_info (periph_service_handle_t handle, wifi_config_t *wifi_conf’)
esp_err_twifi_service_setting_stop (periph_service_handle_t handle, int index)
esp_err_twifi_service_connect (periph_service_handle_t handle)
esp_err_twifi_service_disconnect (periph_service_handle_t handle)
esp_err_twifi_service_set_sta_info (periph_service_handle_t handle, wifi_config_t *info)

periph_service_state_t wifi_service_state_get (periph_service_handle_t handle)
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wifi_service_disconnect_reason_t wifi_service_disconnect_reason_get (periph_service_handle_t
handle)

esp_err_twifi_service_erase_ssid_manager_info (periph_service_handle_t handle)

esp_err_twifi_service_get_last_ssid_c£qg (periph_service_handle_t handle, wifi_config_t

*wifi_cfg)

Structures

struct wifi_service_config_t

WiFi service configurations.

Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

bool extern_stack

Task stack allocate on the extern ram
periph_service_cb evt_cb

Service callback function

void *cb_ctx
Callback context

char *user_data

User data

int setting_timeout_s

Timeout of setting WiFi

intmax_retry_time

Maximum times of reconnection

int max_prov_retry_time

Maximum times of reconnection after wifi provision

uint8_tmax_ssid_num

Maximum ssid that can be stored
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Macros

WIFI_SERVICE_DEFAULT_CONFIG ()

Enumerations

enum wifi_service_event_t
WiFi STA service status.

Values:

WIFI_SERV_EVENT_UNKNOWN
WIFI_SERV_EVENT CONNECTING
WIFI_SERV_EVENT_ CONNECTED
WIFI_SERV_EVENT DISCONNECTED
WIFI_SERV_EVENT_ SETTING_TIMEOUT
WIFI_SERV_EVENT_ SETTING_FAILED
WIFI_SERV_EVENT SETTING_FINISHED

enum wifi_service_disconnect_reason_t

WiFi STA disconnection reasons.
Values:

WIFI_SERV_STA UNKNOWN
WIFI_SERV_STA_COM_ERROR
WIFI_SERV_STA_AUTH_ERROR
WIFI_SERV_STA AP_NOT_FOUND
WIFI_SERV_STA_BY_ USER

WIFI_SERV_STA_SET_INFO

Header File

» wifi_service/include/esp_wifi_setting.h
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Functions

esp_wifi_setting_handle_t esp_wifi_setting_create (const char *fag)
brief Create wifi setting handle instance
Return
e NULL, Fail
¢ Others, Success
Parameters
* tag: Tag of the wifi setting handle
esp_err_tesp_wifi_setting_destroy (esp_wifi_setting_handle_t handle)
brief Destroy wifi setting handle instance
Return
¢ ESP_OK
e ESP_FAIL
Parameters
* handle: The wifi setting handle instance
esp_err_tesp_wifi_setting_ register_function (esp_wifi_setting handle_t handle,

wifi_setting_func start, wifi_setting_func stop,

wifi_setting_teardown_ func teardown)
Register the wifi setting execute functions.

Return
* ESP_OK
» ESP_FAIL
Parameters
e handle: The wifi setting handle instance
* start: The start wifi setting
* stop: The stop
* teardown: The destroy

esp_err_tesp_wifi_setting register notify_handle (esp_wifi_setting handle_t handle, void

*on_handle)
Register the notify execute handle.
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Return
* ESP_OK
o ESP_FAIL
Parameters
* handle: The peripheral handle
¢ on_handle: The notify execute handle
esp_err_tesp_wifi_setting_info_notify (esp_wifi_setting_handle_t handle, wifi_config_t *info)
Call this to notify the wifi_config_t to on_handle
Return
* ESP_OK
« ESP_FAIL
Parameters
* handle: The wifi setting handle instance
e info: Thewifi_config_t
esp_err_tesp_wifi_setting_ set_data (esp_wifi_setting_handle_t handle, void *data)
Set the user data.
Note Make sure the data lifetime is sufficient, this function does not copy all data, it only stores the data pointer
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] handle: The wifi setting handle instance
e data: The user data
void *esp_wifi_setting_get_data (esp_wifi_setting_handle_t handle)
Get the user data stored on handle
Return user data pointer
Parameters

e [in] handle: The wifi setting handle instance
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esp_err_tesp_wifi_setting_start (esp_wifi_setting_handle_t handle)
Call this to execute start function of wifi setting instance.
Return
* ESP_OK
« ESP_FAIL
Parameters
e handle: The wifi setting handle instance
esp_err_tesp_wifi_setting_stop (esp_wifi_setting_handle_t handle)
Call this to execute stop function of wifi setting instance.
Return
« ESP_OK
e ESP_FAIL
Parameters
* handle: The wifi setting handle instance
esp_err_tesp_wifi_setting_ teardown (esp_wifi_setting_handle_t handle, wifi_config_t *info)
Call this to execute teardown function of wifi setting instance.
Return
* ESP_OK
« ESP_FAIL
Parameters
¢ handle: The wifi setting handle instance

e info: Thewifi_config_t

Type Definitions

typedef struct esp_wifi_setting *esp_wifi_setting handle_t

typedef esp_err_t (*wifi_setting_func) (esp_wifi_setting_handle_t handle)

typedef esp_err_t (*wifi_setting_teardown_func) (esp_wifi_setting_handle_t handle, wifi_config_t

*1nfo)
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Header File

 wifi_service/include/smart_config.h

Functions

esp_wifi_setting_handle_t smart_config_create (smart_config_info_t *info)

brief Create smartconfig setting handle instance

Return

e NULL, Fail

¢ Others, Success
Parameters

* info: Configuration of the smartconfig

Structures

struct smart_config _info_t

esp smartconfig configuration

Public Members

smartconfig_type_t type
Type of smartconfig

Macros

SMART_CONFIG_INFO_DEFAULT ()

Header File

* wifi_service/include/blufi_config.h
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Functions

esp_wifi_setting_handle_t blufi_config_create (void *info)
Create blufi setting handle instance.
Return
e NULL, Fail
¢ Others, Success
Parameters
e [in] info: A pointer to void
esp_err_tblufi_set_sta_connected_flag (esp_wifi_setting_handle_t handle, bool flag)
Set flag to judge whether the station has connected to the AP.
Return
¢ NULL, Fail
e Others, Success
Parameters
e [in] handle: Wifi setting handle
e [in] flag: bool type of station connection state
esp_err_tblufi_set_customized_data (esp_wifi_setting_handle_t handle, char *data, int data_len)
Set customized data to be sent after configurate wifi successfully.
Return
¢ ESP_FAIL, Fail
e ESP_OK, Success
Parameters
e [in] handle: Wifi setting handle
e [in] data: Customized data
e [in] data_len: Customized data length
esp_err_tblufi_send_customized_data (esp_wifi_setting_handle_t handle)
Send customized data that be set before.

Return

» ESP_FAIL, Fail
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* ESP_OK, Success
Parameters

e [in] handle: Wifi setting handle

Header File

 wifi_service/include/airkiss_config.h

Functions

esp_wifi_setting_handle_t airkiss_config_create (airkiss_config_info_t *info)
brief Create airkiss setting handle instance
Return
e NULL, Fail
¢ Others, Success
Parameters

* info: Configuration of the airkiss

Structures

struct airkiss_lan_pack_param_t

airkiss lan data pack

Public Members
void *appid

APP identifer data
void *deviceid

Device identifer data

struct airkiss_config_info_t

airkiss configurations
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Public Members

airkiss_lan_pack_param_t 1lan_pack

User lan pack parameter

bool ssdp_notify enable

Notify enable flag

char *aes_key

Airkiss aes key data

Macros

AIRKISS_CONFIG_INFO_DEFAULT ()

Header File

 wifi_service/include/wifi_ssid_manager.h

Functions

wifi_ssid_manager_handle_t wifi__

ssid_manager_create (uint8_t max_ssid_num)

esp_err_twifi_ssid_manager_get_latest_config (wifi_ssid_manager_handle_t handle,

wifi_config_t *config)

esp_err_twifi_ssid_manager_save (wifi_ssid_manager_handle_t handle, const char *ssid, const char

*pwd)

esp_err_twifi_ssid_manager_get_best_config (wifi_ssid_manager_handle_t handle, wifi_config_t

intwifi_ssid_manager_get_

*config)
ssid_num (wifi_ssid_manager_handle_t handle)

esp_err_twifi_ssid_manager_list_show (wifi_ssid_manager_handle_t handle)

esp_err_twifi_ssid_manager_erase_all (wifi_ssid_manager_handle_t handle)

esp_err_twifi_ssid_manager_destroy (wifi_ssid_manager_handle_t handle)
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Type Definitions

typedef struct wifi_ssid_manager *wifi_ssid_manager_handle_t

2.6.4 OTA |55

[English]
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* ota

Header File

¢ ota_service/include/ota_service.h

Functions

periph_service_handle_t ota_service_create (ofa_service_config_t *config)
Create the OTA service instance.
Return
e NULL: Failed
* Others: Success
Parameters
* config: configuration of the OTA service

esp_err_t ota_service_set_upgrade_param (periph_service_handle_t handle, ota_upgrade_ops_t *list,

int list_len)
Configure the upgrade parameter This function is not thread safe.

This function will set the parameter table to ota service, and the ota service will upgrade the partitions defined in
the table one by one,
Return

* ESP_OK: Success

¢ Others: Failed
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Parameters
e [in] handle: pointer to ‘periph_service_handle_t’ structure
e [in] list: pointerto ‘ofa_upgrade_ops_t’ structure

e [in] list_len: length of the ‘list’

Structures

struct ota_service_config t

The OTA service configuration.

Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

periph_service_cb evt_cb

Service callback function

void *cb_ctx

Callback context

struct ota_node_attr_t
The OTA node attributions.

Public Members
esp_partition_type_t type
Partition type

char *1label

Partition label

char *uri
The upgrade URL

char *cert_pem

SSL server certification, PEM format as string, if the client requires to verify server
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struct ota_upgrade_ops_t

The upgrade operation.

Public Members
ota_node_attr_t node
The OTA node

ota_service_err_reason_t (*prepare) (void **handle, ota_node_attr_t *node)

Functions ready for upgrade

ota_service_err_reason_t (*need_upgrade) (void *handle, ofa_node_attr_t *node)

Detect whether an upgrade is required

ota_service_err_reason_t (*execute_upgrade) (void *handle, ota_node_attr_t *node)

For execute upgrade

ota_service_err_reason_t (*£inished_check) (void *handle, ota_node_attr_t *node,

ota_service_err_reason_t result)

Check result of upgrade

bool reboot_flag

Reboot or not after upgrade

bool break_after_fail

Abort upgrade when got failed

struct ota_result_t
The result of the OTA upgrade.

Public Members

uint®_t id
The result ID

ota_service_err_reason_t result

The error reason

Macros

OTA_SERVICE_ERR_REASON_BASE

OTA_SERVICE_DEFAULT_CONFIG ()
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Enumerations

enum ota_service_event_type_t

The OTA service event type.

Values:
OTA_SERV_EVENT_TYPE_RESULT
OTA_SERV_EVENT_TYPE_FINISH

enum ota_service_err_reason_t

The OTA service error reasons.

Values:

OTA_SERV_ERR_REASON_UNKNOWN = ESP_FAIL

OTA_SERV_ERR_REASON_SUCCESS = ESP_OK

OTA_SERV_ERR_REASON_NULL_POINTER = OTA_SERVICE_ERR_REASON_BASE + |
OTA_SERV_ERR_REASON_URL_PARSE_FAIL = OTA_SERVICE_ERR_REASON_BASE + 2
OTA_SERV_ERR_REASON_ERROR_VERSION = OTA_SERVICE_ERR_REASON_BASE + 3
OTA_SERV_ERR_REASON_NO_HIGHER_VERSION = OTA_SERVICE_ERR_REASON_BASE + 4
OTA_SERV_ERR_REASON_ERROR_MAGIC_WORD = OTA_SERVICE_ERR_REASON_BASE + 5
OTA_SERV_ERR_REASON_ERROR_PROJECT_NAME = OTA_SERVICE_ERR_REASON_BASE + 6
OTA_SERV_ERR_REASON_FILE_NOT_ FOUND = OTA_SERVICE_ERR_REASON_BASE + 7
OTA_SERV_ERR_REASON_PARTITION_NOT_FOUND = OTA_SERVICE_ERR_REASON_BASE + 8
OTA_SERV_ERR_REASON_PARTITION WT_FAIL = OTA_SERVICE_ERR_REASON_BASE +9
OTA_SERV_ERR_REASON_PARTITION_RD_FAIL = OTA_SERVICE_ERR_REASON_BASE + 10
OTA_SERV_ERR_REASON_STREAM INIT FAIL = OTA_SERVICE_ERR_REASON_BASE + 11
OTA_SERV_ERR_REASON_STREAM RD_FAIL = OTA_SERVICE_ERR_REASON_BASE + 12

OTA_SERV_ERR_REASON_GET_NEW_APP_DESC_FAIL = OTA_SERVICE_ERR_REASON_BASE + 13
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Header File

e ota_service/include/ota_proc_default.h

Functions

void ota_app_get_default_proc (ofa_upgrade_ops_t *ops)
get the default process of app partition upgrade
Return
e void
Parameters
e [in] ops: pointer to ota_upgrade_ops_t structure
void ota_data_get_default_proc (ofa_upgrade_ops_t *ops)
get the default process of data partition upgrade
Return
e void
Parameters
e [in] ops: pointer to ota_upgrade_ops_ t structure
ota_service_err_reason_t ota_data_image_stream_read (void *handle, char *buf, int wanted_size)
read from the stream of upgrading
Return
¢ OTA_SERV_ERR_REASON_SUCCESS: Success
¢ Others: Failed
Parameters
* [in] handle: pointer to upgrade handle
e [in] buf: pointer to receive buffer
* [in] wanted_size: bytes to read
ota_service_err_reason_t ota_data_partition_write (void *handle, char *buf, int size)
write to the data partition under upgrading
Return

e OTA_SERV_ERR_REASON_SUCCESS: Success
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¢ Others: Failed

Parameters

* [in] handle: pointer to upgrade handle
e [in] buf: pointer to data buffer

e [in] size: bytes to write

void ota_data_partition_erase_mark (void *handle)
Indicates that the ota partition has been erased By default, this part of flash will be erased during ota. If the behavior

of erasing is called in applition, this API needs to be called.

Return
e void
Parameters

* [in] handle: pointer to upgrade handle

int ota_get_version_number (char *version)
Convert string of version to integer The version should be (V0.0.0 - V255.255.255)

Return
¢ -1: Failed

e Others: version number

Parameters

e [in] version: pointer to the string of version

Header File

e ota_service/include/esp_fs_ota.h

Functions

esp_err_t esp_£s_ota (esp_fs_ota_config_t *ota_config)

Upgrade the firmware from filesystem.

Note This API handles the entire OTA operation, so if this API is being used then no other APIs from
esp_fs_ota component should be called. If more information and control is needed during the FS OTA

process, then one can use esp_fs_ota_begin and subsequent APIs. If this API returns successfully,

esp_restart() must be called to boot from the new firmware image.
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Return
* ESP_OK: OTA data updated, next reboot will use specified partition.
e ESP_FAIL: For generic failure.
¢ ESP_ERR_INVALID_ARG: Invalid argument
e ESP_ERR_OTA_VALIDATE_FAILED: Invalid app image
¢ ESP_ERR_NO_MEM: Cannot allocate memory for OTA operation.
e ESP_ERR_FLASH_OP_TIMEOUT or ESP_ERR_FLASH_OP_FAIL: Flash write failed.
* For other return codes, refer OTA documentation in esp-idf’ s app_update component.
Parameters
* [in] ota_config: pointer to esp_fs_ota_config_t structure.
esp_err_t esp_fs_ota_begin (esp_fs_ota_config_t *ota_config, esp_fs_ota_handle_t *handle)
Start FS OTA Firmware upgrade.

This function initializes ESP FS OTA context and open the firmware file. This function must be invoked first.
If this function returns successfully, then esp_fs_ota_perform should be called to continue with the OTA
process and there should be a call to esp_fs_ota_finish on completion of OTA operation or on failure in
subsequent operations.
Return

* ESP_OK: FS OTA Firmware upgrade context initialised and file opened successful

e ESP_FAIL: For generic failure.

¢ ESP_ERR_INVALID_ARG: Invalid argument (missing/incorrect config, etc.)

¢ For other return codes, refer documentation in app_update component and esp_http_client component

in esp-idf.
Parameters
* [in] ota_config: pointer to esp_fs_ota_config_t structure
e [out] handle: pointer to an allocated data of type esp_fs_ota_handle_t which will be
initialised in this function
esp_err_t esp_fs_ota_perform (esp_fs_ota_handle_t fs_ota_handle)
Read image data from file stream and write it to OTA partition.

This function reads image data from file stream and writes it to OTA partition. This function must be called only if
esp_fs_ota_begin() returns successfully. This function must be called in a loop since it returns after every file read

operation thus giving you the flexibility to stop OTA operation midway.

Return
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* ESP_ERR_FS_OTA_IN_PROGRESS: OTA update is in progress, call this API again to continue.
* ESP_OK: OTA update was successful
e ESP_FAIL: OTA update failed
¢ ESP_ERR_INVALID_ARG: Invalid argument
e ESP_ERR_OTA_VALIDATE_FAILED: Invalid app image
¢ ESP_ERR_NO_MEM: Cannot allocate memory for OTA operation.
e ESP_ERR_FLASH_OP_TIMEOUT or ESP_ERR_FLASH_OP_FAIL: Flash write failed.
* For other return codes, refer OTA documentation in esp-idf’ s app_update component.
Parameters
* [in] fs_ota_handle: pointer to esp_fs_ota_handle_t structure
esp_err_t esp_fs_ota_f£finish (esp_fs_ota_handle_t fs_ota_handle)
Clean-up FS OTA Firmware upgrade and close the file stream.
This function closes the file stream and frees the ESP FS OTA context. This function switches the boot partition
to the OTA partition containing the new firmware image.
Note If this API returns successfully, esp_restart() must be called to boot from the new firmware image

Return

ESP_OK: Clean-up successful

ESP_ERR_INVALID_STATE

ESP_ERR_INVALID_ARG: Invalid argument

e ESP_ERR_OTA_VALIDATE_FAILED: Invalid app image
Parameters

* [in] fs_ota_handle: pointer to esp_fs_ota_handle_t structure

esp_err_t esp_fs_ota_get_img_desc (esp_fs_ota_handle_t Jfs_ota_handle, esp_app_desc_t

*new_app_info)
Reads app description from image header. The app description provides information like the “Firmware version”

of the image.
Note This API can be called only after esp_fs_ota_begin() and before esp_fs_ota_perform(). Calling this API is
not mandatory.
Return
¢ ESP_ERR_INVALID_ARG: Invalid arguments

* ESP_FAIL: Failed to read image descriptor
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e ESP_OK: Successfully read image descriptor

Parameters

e [in] fs_ota_handle: pointer to esp_fs_ota_handle_t structure

e [out] new_app_info: pointer to an allocated esp_app_desc_t structure

int esp_£fs_ota_get_image_len_read (esp_f5s_ota_handle_t fs_ota_handle)

Structures

struct esp_fs_ota_config_t
ESP FS OTA configuration.

Public Members

const char *path
file path

const intbuffer_ size
Size of buffer

Macros

ESP_ERR_FS_OTA_BASE

ESP_ERR_FS_OTA_IN_PROGRESS

Type Definitions

typedef void *esp_fs_ota_handle_t

2.6.5 DuerOS Jjit5%

[English]
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¢ dueros

Header File

¢ dueros_service/include/dueros_service.h

Functions

audio_service_handle_t dueros_service_create ()
Create the dueros service.
Return
e NULL, Fail
¢ Others, Success

service_state_t dueros_service_state_get ()

Get dueros service state.
Return The state of service

esp_err_t dueros_voice_upload (audio_service_handle_t handle, void *buf, int len)
Upload voice to backend server.
Return ESP_OK ESP_FAIL
Parameters
¢ handle: dueros service handle
¢ buf: Data buffer
¢ len: Size of buffer
esp_err_t dueros_voice_cancel (audio_service_handle_t handle)
Cancel the current session.
Return ESP_OK ESP_FAIL
Parameters

¢ handle: dueros service handle
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e checks/check_display_led

Header File

» display_service/include/display_service.h

Functions

display_service_handle_t display_service_create (display_service_config_t *cfg)
esp_err_tdisplay_service_set_pattern (void *handle, int disp_pattern, int value)

esp_err_t display_destroy (display_service_handle_t handle)

Structures

struct display_service_config_t

Display service configurations.

Public Members
periph_service_config_t based_cfg
Peripheral service configuration

void *instance

Sub-instance
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Type Definitions

typedef struct display_service_impl *display_service_handle_t

Enumerations

enum display_pattern_t

Values:

DISPLAY_ PATTERN_UNKNOWN = (

DISPLAY PATTERN_WIFI_SETTING =1

DISPLAY PATTERN_WIFI_CONNECTTING =2
DISPLAY_ PATTERN_WIFI_CONNECTED =3
DISPLAY PATTERN _WIFI_DISCONNECTED =4
DISPLAY PATTERN_WIFI_SETTING_FINISHED =5
DISPLAY_ PATTERN_BT_ CONNECTTING =6
DISPLAY PATTERN BT CONNECTED =7

DISPLAY PATTERN_BT_ DISCONNECTED = §
DISPLAY PATTERN_RECORDING_START =9
DISPLAY PATTERN_RECORDING_STOP = 10
DISPLAY_ PATTERN_RECOGNITION_START =11
DISPLAY PATTERN_RECOGNITION_STOP =12
DISPLAY PATTERN_WAKEUP_ON = 13

DISPLAY PATTERN_WAKEUP_FINISHED = 14
DISPLAY PATTERN_MUSIC_ON= 15

DISPLAY PATTERN_MUSIC_FINISHED = 16
DISPLAY PATTERN_VOLUME = 17

DISPLAY PATTERN_MUTE_ON = 18

DISPLAY PATTERN MUTE_OFF = 19

DISPLAY PATTERN_TURN_ON = 20

DISPLAY PATTERN_TURN_OFF = 2]

DISPLAY PATTERN_BATTERY_ LOW =22

DISPLAY_ PATTERN_BATTERY_ CHARGING =23
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DISPLAY_ PATTERN_BATTERY_ FULL =24
DISPLAY PATTERN_POWERON_INIT =25
DISPLAY PATTERN WIFI_NO_CFG =26
DISPLAY PATTERN_SPEECH_BEGIN =27
DISPLAY PATTERN_SPEECH_OVER =28

DISPLAY_PATTERN_MAX

Header File

* display_service/led_bar/include/led_bar_aw2013.h

Functions

void aw2013_led_bar_task (void *parameters)
esp_periph_handle_t led_bar_aw2013_init (void)
Initialize led bar instance.
Return
e NULL Error
* others Success
esp_err_t led_bar_aw2013_pattern (void *handle, int pat, int value)
Set led bar display pattern.
Return
* ESP_OK
* ESP_FAIL
Parameters
* handle: led bar instance
* pat: display pattern
e value: value of pattern

esp_err_t led_bar_aw2013_set_blink_time (void *handle, uint8_t time, int period)

Set blinking period and times.

Return
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e ESP_OK
« ESP_FAIL
Parameters
¢ handle: led bar instance
e time: times of blink
* period: period of blink
void led_bar_aw2013_deinit (esp_periph_handle_t handle)
Destroy esp_periph_handle_t instance.
Parameters

e handle: led bar instance

Header File

* display_service/led_bar/include/led_bar_is31x.h

Functions

esp_periph_handle_t led_bar_is31x_init ()
Initialize esp_periph_handle_t instance.
Return
¢ NULL, Fail
¢ Others, Success
esp_err_t led_bar_is31x_pattern (void *handle, int pat, int value)
Set led bar display pattern.
Return
« ESP_OK
* ESP_FAIL
Parameters
¢ handle: led bar instance
e pat: display pattern

* value: value of pattern
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void led_bar_is31x_deinit (esp_periph_handle_t handle)

Destroy esp_periph_handle_t instance.

Return

* ESP_OK

* ESP_FAIL
Parameters

¢ handle: led bar instance

Header File

* display_service/led_bar/include/led_bar_ws2812.h

Functions

led_bar_ws2812_handle_t 1ed_bar_ws2812_init (gpio_num_t gpio_num, int led_num)

Initialize led_bar_ws2812_handle_t instance.

Return
e led_bar_ws2812 handle_t
Parameters
e gpio_num: The GPIO number of ws2812
¢ led_num: The number of all ws2812
esp_err_t led_bar_ws2812_pattern (void *handle, int pat, int value)
Set ws2812 pattern.
Return
e ESP_OK, success
¢ Others, fail
Parameters
* handle: ws2812 indicator instance
e pat: display pattern
e value: value of pattern

esp_err_t led_bar_ws2812_deinit (led_bar_ws2812_handle_t handle)
Destroy led_bar_ws2812_handle_t instance.
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Return
Return
e ESP_OK, success
¢ Others, fail
Parameters

* handle: ws2812 indicator instance

Type Definitions

typedef struct led_bar_ws2812_impl *1led_bar_ws2812_handle_t

Header File

« display_service/led_indicator/include/led_indicator.h

Functions

led_indicator_handle_t 1ed_indicator_init (gpio_num_t num)
Initialize led_indicator_handle_t instance.
Return
e NULL, Fail
¢ Others, Success
Parameters
e num: led gpio number
esp_err_t led_indicator_pattern (void *handle, int pat, int value)
Set led indicator display pattern.
Return
« ESP_OK
« ESP_FAIL
Parameters
* handle: led indicator instance

e pat: display pattern
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e value: value of pattern

void 1ed_indicator_deinit (led_indicator_handle_t handle)

Destroy led_indicator_handle_t instance.

Return

 ESP_OK

e ESP_FAIL
Parameters

e handle: led indicator instance

Type Definitions

typedef struct led_indicator_impl *led_indicator_handle_t

2.6.7 ik 55
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* system/battery

Header File

* battery_service/include/battery_service.h

Functions

periph_service_handle_t battery_service_create (battery_service_config_t *config)

Create the battery service instance.

Return
e NULL: Failed

¢ Others: Success
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Parameters
e config: configuration of the battery service
esp_err_t battery_service_vol_report_switch (periph_service_handle_t handle, bool on_off)
Start or stop the battery voltage report.
Return
e ESP_OK: Success
« ESP_ERR_INVALID_ARG: handle is NULL
Parameters
e [in] handle: pointer to ‘periph_service_handle_t’ structure
e [in] on_off: ‘true’ tostart, ‘false’ to stop
esp_err_tbattery_service_set_vol_report_freq (periph_service_handle_t handle, int freq)
Set voltage report fregency.
Return
e ESP_OK: Success
e ESP_ERR_INVALID_ARG: handle is NULL
Parameters
e [in] handle: pointer to ‘periph_service_handle_t’ structure

e [in] freq: voltage report freqency

Structures

struct battery_service_config_t

Battery service configure.

Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)
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bool extern_stack

Task stack allocate on the extern ram

periph_service_cb evt_cb

Service callback function

void *cb_ctx

Callback context

vol_monitor_handle_t vol_monitor

Battery monitor

void *charger_monitor

Charger monitor. Not supported yet

Macros

BATTERY_SERVICE_DEFAULT_ CONFIG ()

Enumerations

enum battery_service_event_t

Battery service event.

Values:

BAT_SERV_EVENT_UNKNOWN
BAT_SERV_EVENT_VOL_REPORT = 1
BAT_SERV_EVENT_BAT_FULL
BAT_SERV_EVENT BAT_ LOW
BAT_SERV_EVENT CHARGING_BEGIN = 100

BAT_SERV_EVENT_CHARGING_STOP

Header File

* Dbattery_service/monitors/include/voltage_monitor.h
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Functions

vol_monitor_handle_t vol_monitor_create (vol_monitor_param_t *config)
Create the voltage monitor instance.
Return
¢ NULL: Failed
e Others: Success
Parameters
* [in] config: pointer to ‘vol_monitor_param_t’ structure
esp_err_t vol_monitor_destroy (vol_monitor_handle_t handle)
Destroy the voltage monitor.
Return
¢ ESP_OK: Success
¢ Others: Failed
Parameters
e [in] handle: pointer to ‘vol_monitor_handle_t’ structure

esp_err_t vol_monitor_set_event_cb (vol_monitor_handle_t handle, vol_monitor_event cb event_cb,

void *user_ctx)
Set the event callback.

Return
e ESP_OK: Success
* Others: Failed
Parameters
e [in] handle: pointer to ‘vol_monitor_handle_t’ structure
* [in] event_cb: callback used to handle the events of voltage monitor
e [in] user_ctx: user’ sdata
esp_err_t vol_monitor_start_freq report (vol_monitor_handle_t handle)
Start the voltage report with the configured frequency.
Return

¢ ESP_OK: Success
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¢ Others: Failed
Parameters
e [in] handle: pointer to ‘vol_monitor_handle_t’ structure
esp_err_t vol_monitor_stop_freq_report (vol_monitor_handle_t handle)
Stop the voltage frequency report.
Return
* ESP_OK: Success
¢ Others: Failed
Parameters
e [in] handle: pointer to ‘vol_monitor_handle_t’ structure
esp_err_t vol_monitor_set_report_freq (vol_monitor_handle_t handle, int freq)
Set the voltage report frequency.
Return
e ESP_OK: Success
e Others: Failed
Parameters
e [in] handle: pointer to ‘vol_monitor_handle_t’ structure

e [in] freq: voltage report freqency

Structures

struct vol_monitor_param_t

Battery adc configure.

Public Members
bool (*init) (void *)
Voltage read init

bool (*deinit) (void *)

Voltage read deinit

int (*vol_get) (void *)

Voltage read interface
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void *user_data

Parameters for callbacks

int read_freq

Voltage read frequency, unit: s

int report_freq

Voltage report frequency, voltage will be report with a interval calculate by (read_freq* report_freq)

int vol_full_threshold
Voltage threshold to report, unit: mV

int vol_low_threshold
Voltage threshold to report, unit: mV

Type Definitions

typedef void *vol_monitor_handle_t

voltage monitor handle

typedef void (*vol_monitor_event_cb) (int msg_id, void *data, void *user_ctx)
callback define

Enumerations

enum vol_monitor_event_t

Battery adc configure.

Values:

VOL_MONITOR_EVENT_ FREQ_REPORT
VOL_MONITOR_EVENT BAT FULL

VOL_MONITOR_EVENT BAT_LOW

2.6.8 BoLFetk LIRSS
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* system/coredump

Header File

 coredump_upload_service/include/coredump_upload_service.h

Functions

bool coredump_need_upload ()
This function will check the reset code and determine whether to upload the coredump.
Return
* true: last reboot is a abnormal reset.
* false
esp_err_t coredump_upload (periph_service_handle_t handle, char *url)
Upload the core dump image to the url. This function will block the current task until the upload process finished.
Return
« ESP_OK
» ESP_FAIL
Parameters
e [in] handle: the ‘periph_service_handle_t’
e [in] url: server addr

periph_service_handle_t coredump_upload_service_create (coredump_upload_service_config t

*config)
Create the core dump upload service instance.

Return
e NULL: Failed
* Others: Success
Parameters

e config: configuration of the OTA service

204 Chapter 2. API Reference


https://github.com/espressif/esp-adf/tree/1f275b5/examples/system/coredump
https://github.com/espressif/esp-adf/blob/1f275b5/components/coredump_upload_service/include/coredump_upload_service.h

Read the Docs Template Documentation

Structures

struct coredump_upload_service_config t

coredump service configuration parameters

Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

periph_service_cb evt_cb

Service callback function

void *cb_ctx
Callback context

bool (*do_post) (char *url, uint8_t *data, size_t len)
POST interface, users can override this to customize the http client. if left NULL, the service will use the

default one

Macros

COREDUMP_UPLOAD_SERVICE_DEFAULT_CONFIG ()

2.6.9 Header File

* esp_dispatcher/include/periph_service.h

2.6.10 Functions

periph_service_handle_t periph_service_create (periph_service_config_t *config)
brief Create peripheral service instance
Return
e NULL, Fail
¢ Others, Success

Parameters
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* [in] config: Configuration of the peripheral service instance

esp_err_t periph_service_destroy (periph_service_handle_t handle)
brief Destroy peripheral service instance
Return
« ESP_OK
e ESP_FAIL
* ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
esp_err_t periph_service_start (periph_service_handle_t handle)
brief Start the specific peripheral service
Return
« ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
esp_err_t periph_service_stop (periph_service_handle_t handle)
brief Stop the specific peripheral service
Return
* ESP_OK
» ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance

esp_err_t periph_service_set_callback (periph_service_handle_t handle, periph_service_cb cb, void

*etx)
brief Set the specific peripheral service callback function

Return

* ESP_OK
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« ESP_FAIL
* ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
* [in] cb: A pointer to service_callback
e [in] ctx: A pointer to user context
esp_err_t periph_service_callback (periph_service_handle_t handle, periph_service_event_t *evt)
brief Called peripheral service by configurations
Return
 ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
e [in] evt: A pointer to periph_service_event _t
esp_err_t periph_service_set_data (periph_service_handle_t handle, void *data)
brief Set user data to specific peripheral service instance
Return
* ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
* [in] data: A pointer to user data
void *periph_service_get_data (periph_service_handle_t handle)
brief Get user data by specific peripheral service instance
Return A pointer to user data
Parameters

e [in] handle: The peripheral service instance
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esp_err_t periph_service_ioctl (periph_service_handle_t handle, void *ioctl_handle, int cmd, int value)
brief In/out control by peripheral service instance
Return
* ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The peripheral service instance
e [in] ioctl_handle: Sub-instance handle
e [in] cmd: Command of value

e [in] wvalue: Data of the command

2.6.11 Structures

struct periph_service_event_t

Peripheral service event informations.

Public Members
int type
Type of event

void *source

Event source

void *data

Event data

int len

Length of data

struct periph_service_config t

Peripheral service configurations.
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Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

TaskFunction_t task_func

Service task function

bool extern_stack

Task stack allocate on the extern ram

periph_service_ctrl service_start

Start function

periph_service_ctrl service_stop

Stop function

periph_service_ctrl service_destroy

Destroy function

periph_service_io service_ioctl

In out control function

char *service_name

Name of peripheral service

void *user_data

User data

2.6.12 Type Definitions

typedef struct periph_service_impl *periph_service_handle_t
typedef esp_err_t (*periph_service_ctrl) (periph_service_handle_t handle)
typedef esp_err_t (*periph_service_io) (void *ioctl_handle, int cmd, int value)

typedef esp_err_t (*periph_service_cb) (periph_service_handle_t handle, periph_service_event_t *evt,

void *ctx)
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2.6.13 Enumerations

enum periph_service_state_t
Peripheral service state.
Values:
PERIPH_SERVICE_STATE_UNKNOWN
PERIPH_SERVICE_STATE_IDLE
PERIPH_SERVICE_STATE_RUNNING

PERIPH_SERVICE_STATE_STOPPED

2.6.14 Header File

* esp_dispatcher/include/audio_service.h

2.6.15 Functions

audio_service_handle_t audio_service_create (audio_service_config_t *config)
brief Create audio service instance
Return
e NULL, Fail
¢ Others, Success
Parameters
* [in] config: Configuration of the audio service instance
esp_err_t audio_service_destroy (audio_service_handle_t handle)
brief Destroy audio service instance
Return
¢ ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance

esp_err_t audio_service_start (audio_service_handle_t handle)

brief Start the specific audio service
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Return
* ESP_OK
o ESP_FAIL
* ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance
esp_err_t audio_service_stop (audio_service_handle_t handle)
brief Stop the specific audio service
Return
* ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance

esp_err_t audio_service_set_callback (audio_service_handle_t handle, service_callback cb, void

*cix)
brief Set the specific audio service callback function.

Return
« ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance
* [in] cb: A pointer to service_callback
e [in] ctx: A pointer to user context
esp_err_t audio_service_callback (audio_service_handle_t handle, service_event_t *evt)
brief Called audio service by configurations
Return
* ESP_OK

» ESP_FAIL
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¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance
e [in] evt: A pointer to service_event_t
esp_err_t audio_service_connect (audio_service_handle_t handle)
brief Connect the specific audio service
Return
« ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance
esp_err_t audio_service_disconnect (audio_service_handle_t handle)
brief Disconnect the specific audio service
Return
« ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
e [in] handle: The audio service instance
esp_err_t audio_service_set_data (audio_service_handle_t handle, void *data)
brief Set user data to specific audio service instance
Return
* ESP_OK
« ESP_FAIL
¢ ESP_ERR_INVALID_ARG
Parameters
* [in] handle: The audio service instance

e [in] data: A pointer to user data
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void *audio_service_get_data (audio_service_handle_t handle)
brief Get user data by specific audio service instance
Return A pointer to user data
Parameters

e [in] handle: The audio service instance

2.6.16 Structures

struct service_event_t

Audio service event informations.

Public Members
int type
Type of event

void *source

Event source

void *data

Event data

int len
Length of data

struct audio_service_config_ t

Audio service configurations.

Public Members
int task_stack
>0 Service task stack; =0 with out task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

TaskFunction_t task_func

A pointer to TaskFunction_t for service task function

service_ctrl service_start

Start function
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service_ctrl service_stop
Stop function

service_ctrl service_connect

Connect function

service_ctrl service_disconnect
Disconnect function

service_ctrl service_destroy
Destroy function

const char *service_name

Name of audio service

void *user_data

User context

2.6.17 Type Definitions

typedef struct audio_service_impl *audio_service_handle_t

typedef esp_err_t (*service_ctrl) (audio_service_handle_t handle)

typedef esp_err_t (*service_callback) (audio_service_handle_t handle, service_event_t *evt, void

2.6.18 Enumerations

enum service_state_t

Audio service state.

Values:
SERVICE_STATE_UNKNOWN
SERVICE_STATE_IDLE
SERVICE_STATE_CONNECTING
SERVICE_STATE_CONNECTED
SERVICE_STATE_RUNNING

SERVICE_STATE_STOPPED
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2.7 Speech Recognition

ESP-ADF offers a comprehensive range of speech recognition processing functions, such as front-end speech processing,
TTS, voice wake-up, and command word recognition. ESP-ADF’ s Element-based audio recorder integrates speech
recognition and audio signal processing into an event-driven High-level API. This approach enables users to maintain

flexibility in their configurations while making it easier to use.

2.7.1 Voice Activity Detection

Voice activity detection (VAD) is a technique used in speech processing to detect the presence (or absence) of human
speech. Detection of somebody speaking may be used to activate some processes, e.g. automatically switch on voice
recording. It may be also used to deactivate processes, e.g. stop coding and transmission of silence packets to save on

computation and network bandwidth.

Provided in this section API implements VAD functionality together with couple of options to configure sensitivity of

speech detection, set sample rate or duration of audio samples.

Application Example

Implementation of the voice activity detection API is demonstrated in speech_recognition/vad example.

API Reference

For the latest API reference please refer to Espressif Speech recognition repository.

2.7.2 WakeNet Interface

Setting up the speech recognition application to detect a wakeup word may be done using series of Audio Elements linked

into a pipeline shown below.

Mic Codec 125 - RAW Speech
chip stream Ier stream recognition

Fig. 5: Sample Speech Recognition Pipeline

Configuration and use of particular elements is demonstrated in several examples linked to elsewhere in this documen-
tation. What may need clarification is use of the Filter and the RAW stream. The filter is used to adjust the sample
rate of the I2S stream to match the sample rate of the speech recognition model. The RAW stream is the way to feed the

audio input to the model.
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The above introduction is the primary guidance. ESP-ADF offers users a more flexible and convenient module, namely

the audio recorder, which is strongly recommended for use.

API Reference

For the latest speech recognition API reference, please refer to ESP-SR Speech Recognition Framework.

2.7.3 Audio Recorder

The Audio Recorder API is a set of functions to facilitate voice recording. It combines two important functions, namely
Audio Front End (AFE) and audio encoding. This allows users to customize AFE’ s Voice Activity Detection (VAD),
Automatic Gain Control (AGC), and Acoustic Echo Cancellation (AEC) settings. The encoding function is used by users
to establish the encoding audio element, which supports various formats such as AAC, AMR-NB, AMR-WB, ADPCM,

WAV, OPUS, and G711. The audio_rec_evt_t event makes it easy for users to interact with the Audio Recorder software.

The data path of the Audio recorder is presented in the diagram below.
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Fig. 6: Audio recorder data path
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The area represented by the parallelogram is configurable by the user according to their needs, such as sampling frequency,

whether to encode, and encoding format.

Application Example

The speech_recognition/wwe/ example demonstrates how to initialize the speech recognition model, determine the num-
ber of samples and the sample rate of voice data to feed to the model, detect the wake-up word and command words, and

encode voice to specific audio format.
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API Reference

Header File

¢ audio_recorder/include/audio_recorder.h

Functions

audio_rec_handle_t audio_recorder_create (audio_rec_cfg_t *cfg)
Initialize and start up audio recorder.
Return NULL failed Others audio recorder handle

Parameters

e cfg: Configuration of audio recorder

esp_err_t audio_recorder_trigger_start (audio_rec_handle_t handle)

Start recording by force.

Note If there need to read from recorder without wake word detected or read from recorder while the wake word

detection is disabled, this interface can be use to force start the recorder process.
Return ESP_OK ESP_FAIL

Parameters

e handle: Audio recorder handle

esp_err_t audio_recorder_trigger_stop (audio_rec_handle_t handle)

Stop recording by force.

Note No matter the recorder process is triggered by wake word detected or triggered by au-
dio_recorder_trigger_start, this function can be used to force stop the recorder.

And if the VAD detection is disabeled, this must be invoked to stop recording after au-—
dio_recorder_trigger_start.

Return ESP_OK ESP_FAIL

Parameters

e handle: Audio recorder handle

esp_err_t audio_recorder_wakenet_enable (audio_rec_handle_t handle, bool enable)

Enable or suspend wake word detection.

Return ESP_OK ESP_FAIL
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Parameters
¢ handle: Audio recorder handle
* enable: true: enable wake word detection false: disable wake word detection
esp_err_t audio_recorder_multinet_enable (audio_rec_handle_t handle, bool enable)
Enable or suspend speech command recognition.
Return ESP_OK ESP_FAIL
Parameters
¢ handle: Audio recorder handle
e enable: true: enable speech command recognition false: disable speech command recognition
esp_err_t audio_recorder_vad_check_enable (audio_rec_handle_t handle, bool enable)
Enable or suspend voice duration check.
Return ESP_OK ESP_FAIL
Parameters
e handle: Audio recorder handle
e enable: true: enable voice duration check false: disable voice duration check
int audio_recorder_data_read (audio_rec_handle_t handle, void *buffer, int length, TickType_t ticks)
Read data from audio recorder.
Return Length of data actually read ESP_ERR_INVALID_ARG
Parameters
e handle: Audio recorder handle
e buffer: Buffer to save data
¢ length: Size of buffer
e ticks: Timeout for reading
esp_err_t audio_recorder_destroy (audio_rec_handle_t handle)
Destroy audio recorder and recycle all resource.
Return ESP_OK ESP_FAIL
Parameters

e handle: Audio recorder handle
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bool audio_recorder_get_wakeup_state (audio_rec_handle_t handle)
Get the wake up state of audio recorder.
Return true false
Parameters

e handle: Audio recorder handle

Structures

struct audio_rec_evt_t

Recorder event.

Public Types

enum [anonymous]

Audio recorder event type.
Values:

AUDIO_REC_WAKEUP_START =-100
Wakeup start

AUDIO_REC_WAKEUP_END
Wakeup stop

AUDIO_REC_VAD_START
Vad start

AUDIO_REC_VAD_END
Vad stop

AUDIO_REC_COMMAND_DECT =0

Form 0 is the id of the voice commands detected by Multinet

Public Members

audio_rec_evt_t::[anonymous] type

Audio recorder event type.
Event type

void *event_data
Event data: For AUDIO_REC_WAKEUP_START, event data is recorder_sr_wakeup_result_t
For AUDIO_REC_COMMAND_DECT or higher, event data is recorder_sr_mn_result_t For other
events, event data is NULL
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size_tdata_len

Length of event data

struct audio_rec_cfg t

Audio recorder configuration.

Public Members

int pinned_core

Audio recorder task pinned to core

int task_prio

Audio recorder task priority

int task_size

Audio recorder task stack size

rec_event_cb_t event_cb

Event callback function, event type as audio_rec_evt_t shown above

void *user_data

Pointer to user data (optional)

recorder_data_read_t read

Data callback function used feed data to audio recorder

void *sr_handle
SR handle

recorder_sr_iface_t *sr_iface

SR interface

int wakeup_time

Unit:ms. The duration that the wakeup state remains when VAD is not triggered

int vad_start

Unit:ms. Consecutive speech frame will be judged to vad start

int vad_off
Unit:ms. When the silence time exceeds this value, it is determined as AUDIO_REC_VAD_END state

int wakeup_end
Unit:ms. When the silence time after AUDIO_REC_VAD_END state exceeds this value, it is determined as
AUDIO_REC_WAKEUP_END

void *encoder_handle

Encoder handle

recorder_encoder_iface_t *encoder_iface

Encoder interface

220

Chapter 2. API Reference



Read the Docs Template Documentation

Macros

AUDIO_REC_DEF_TASK_SZ

Stack size of recorder task

AUDIO_REC_DEF_TASK_PRIO

Priority of recoder task

AUDIO_REC_DEF_TASK_CORE

Pinned to core

AUDIO_REC_DEF_WAKEUP_TM

Default wake up time (ms)

AUDIO_REC_DEF_WAKEEND_TM

Duration after vad off (ms)

AUDIO_REC_VAD_START SPEECH_MS

Consecutive speech frame will be judged to vad start (ms)

AUDIO_REC_DEF_VAD_OFF_TM

Default vad off time (ms)

AUDIO_RECORDER_DEFAULT_CFG ()

Type Definitions

typedef esp_err_t (*rec_event_cb_t) (audio_rec_evt_t *event, void *user_data)

Event Notification.

typedef struct __ audio_recorder *audio_rec_handle_t

Audio recorder handle.

Header File

e audio_recorder/include/recorder_sr.h

Functions

recorder_sr_handle_t recorder_sr_create (recorder_sr_cfg_t *cfg, recorder_sr_iface_t **iface)

Initialize sr processor, and the sr is disabled as default.

Return NULL failed Others SR handle
Parameters

» cfg: Configuration of sr
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e iface: User interface provide by recorder sr

esp_err_t recorder_sr_destroy (recorder_sr_handle_t handle)
Destroy SR processor and recycle all resource.
Return ESP_OK ESP_FAIL
Parameters
¢ handle: SR processor handle

esp_err_t recorder_sr_reset_speech_cmd (recorder_sr_handle_t handle, char *command_str, char

*err_phrase_id)
Reset the speech commands.

Return ESP_OK ESP_FAIL
Parameters
* handle: SR processor handle
e command_str: String of the commands. more details on #2reset-api-on-the—-fly

* err_phrase_1id: error string output

Structures

struct recorder_sr_cfg_t

SR processor configuration.

Public Members
afe_config_t afe_cfg
Configuration of AFE

int8_t input_order[DAT_CH_MAX]
Channel order of the input data

boolmultinet_init

Enable of speech command recognition

int feed_task_core
Core id of feed task

int feed_task_prio
Priority of feed task

int feed_task_stack
Stack size of feed task
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int fetch_task_core

Core id of fetch task

int fetch_task_prio
Priority of fetch task

int fetch_task_stack
Stack size of fetch task

int rb_size

Ringbuffer size of recorder sr

char *partition_label

Partition label which stored the model data

char *mn_language

Command language for multinet to load

char *wn_wakeword
Wake Word for WakeNet to load. This is useful when multiple Wake Words are selected in sdkconfig. Setting
this to NULL will use the first found model.

Macros

FEED_TASK_STACK_SZ
FETCH_TASK_STACK_SZ
FEED_TASK_PRIO
FETCH_TASK_PRIO
FEED_TASK_PINNED_CORE
FETCH_TASK_PINNED_CORE
SR_OUTPUT_RB_SIZE
INPUT_ORDER_DEFAULT ()

DEFAULT_RECORDER_SR_CFG ()

Type Definitions

typedef void *recorder_sr_handle_t

SR processor handle.
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Header File

¢ audio_recorder/include/recorder_encoder.h

Functions

recorder_encoder_handle_t recorder_encoder_create (recorder_encoder_cfg_t *cfg,

recorder_encoder_iface_t **iface)
Initialize encoder processor, and the encoder is disabled as default.

Return NULL failed Others encoder handle
Parameters
* cfg: Configuration of encoder
e iface: User interface provide by recorder encoder

esp_err_t recorder_encoder_destroy (recorder_encoder_handle_t handle)

Destroy encoder processor and recycle all resource.

Return ESP_OK ESP_FAIL
Parameters

¢ handle: Encoder processor handle

Structures

struct recorder_encoder_cfg_t

recorder encoder configuration parameters

Public Members
audio_element_handle_t resample
Handle of resample

audio_element_handle_t encoder

Handle of encoder
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Type Definitions

typedef void *recorder_encoder_handle_t

encoder handle

2.8 Peripherals

There are several peripherals available in the ESP-ADF, ranging from buttons and LEDs to SD Card or Wi-Fi. The pe-
ripherals are implemented using common API that is then expanded with peripheral specific functionality. The following

description covers common functionality.

2.8.1 ESP Peripherals

This library simplifies the management of peripherals, by pooling and monitoring in a single task, adding basic functions

to send and receive events. And it also provides APIs to easily integrate new peripherals.

Note: Note that if you do not intend to integrate new peripherals into esp_peripherals, you are only interested in
simple api esp_periph_init, esp_periph_start, esp_periph_stop and esp_periph_destroy. If

you want to integrate new peripherals, please refer to Periph Button source code

Examples

Please refer to player/pipeline_http_mp3/main/play_http_mp3_example.c.

API Reference

Header File

* esp_peripherals/include/esp_peripherals.h

Functions

esp_periph_set_handle_t esp_periph_set_init (esp_periph_config_t *config)
Initialize esp_peripheral sets, create empty peripherals list. Call this function before starting any peripherals
(with esp_periph_start). This call will initialize the data needed for esp_peripherals to work, but does
not actually create the task. The event_handle is optional if you want to receive events from this call-

back function. The esp_peripherals task will send all events out to event_iface, can be listen by event_iface by
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esp_periph_get_event_iface. The user_context will sent esp_periph_event_handle_t
as *context parameter.
Return The peripheral sets instance
Parameters
e [in] config: The configurations
esp_err_t esp_periph_set_destroy (esp_periph_set_handle_t periph_set_handle)
This function will stop and kill the monitor task, calling all destroy callback functions of the peripheral (so you do
not need to destroy the peripheral object manually). It will also remove all memory allocated to the peripherals list,
so you need to call the esp_periph_set_init function again if you want to use it.
Return
« ESP_OK
« ESP_FAIL
Parameters
* periph_set_handle: The esp_periph_set_handle_t instance
esp_err_t esp_periph_set_stop_all (esp_periph_set_handle_t periph_set_handle)
Stop monitoring all peripherals, the peripheral state is still kept. This funciton only temporary disables the periph-
eral.
Return
* ESP_OK
« ESP_FAIL
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance

esp_periph_handle_t esp_periph_set_get_by_id (esp_periph_set_handle_t periph_set_handle, int pe-

riph_id)
Get the peripheral handle by Peripheral ID.

Return The esp_periph_handle_t
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance

* [in] periph_id: asesp_periph_id_t, or any ID you use when calling esp_periph_create

226 Chapter 2. API Reference



Read the Docs Template Documentation

audio_event_iface_handle_t esp_periph_set_get_event_iface (esp_periph_set_handle_t pe-
riph_set_handle)
Return the event_iface used by this esp_peripherals.

Return The audio event iface handle

Parameters

* periph_set_handle: The esp_periph_set_handle_t instance

esp_err_t esp_periph_set_register_callback (esp_periph_set_handle_t periph_set_handle,

esp_periph_event_handle_t cb, void *user_context)
Register peripheral sets event callback function.

Return
* ESP_OK
« ESP_FAIL
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance
¢ cb: The event handle callback function
* user_context: The user context pointer
QueueHandle_t esp_periph_set_get_queue (esp_periph_set_handle_t periph_set_handle)
Peripheral is using event_iface to control the event, all events are send out to event_iface queue. This function will
be useful in case we want to read events directly from the event_iface queue.
Return The queue handle
Parameters

* periph_set_handle: The esp_periph_set_handle_t instance

esp_err_t esp_periph_set_list_init (esp_periph_set_handle_t periph_set_handle)
Call this function to initialize all the listed peripherals.
Note Work with no task peripheral set only
Return
« ESP_OK
« ESP_FAIL
Parameters

e periph_set_handle: The esp_periph_set_handle_t instance
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esp_err_t esp_periph_set_list_run (esp_periph_set_handle_t periph_set_handle, au-

dio_event_iface_msg_t msg)
Call this function to run all the listed peripherals.

Note Work with no task peripheral set only
Return
* ESP_OK
« ESP_FAIL
Parameters
* periph_set_handle: The esp_periph_set_handle_t instance
* msqg: The audio_event_iface_msg_t handle message
esp_err_t esp_periph_set_list_destroy (esp_periph_set_handle_t periph_set_handle)
Call this function to destroy all the listed peripherals.
Note Work with no task peripheral set only
Return
« ESP_OK
« ESP_FAIL
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance

esp_err_t esp_periph_remove_from_set (esp_periph_set_handle_t periph_set_handle,

esp_periph_handle_t periph)
Call this function to remove periph from periph_set.

Return
* ESP_OK
« ESP_FAIL
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance
e periph: The esp_periph_handle_t instance

esp_err_t esp_periph_set_change_waiting_time (esp_periph_set_handle_t periph_set_handle, int

- . . time_ms)
Call this function to change periph_set waiting time.

Return
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 ESP_OK
¢ ESP_FAIL
Parameters
e periph_set_handle: The esp_periph_set_handle_t instance
e time_ms: The waiting time
esp_periph_handle_t esp_periph_create (int periph_id, const char *tag)
Call this function to initialize a new peripheral.
Return The peripheral handle
Parameters
e [in] periph_id: The periph identifier
e [in] tag: The tag name, we named it easy to get in debug logs

esp_err_t esp_periph_set_function (esp_periph_handle_t periph, esp_periph_func init,

esp_periph_run_func run, esp_periph_func destroy)
Each peripheral has a cycle of sequential operations from initialization, execution of commands to destroying the

peripheral. These operations are represented by functions passed as call parameters to this function.

Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] periph: The periph
e [in] init: The initialize
e [in] run: The run
* [in] destroy: The destroy
esp_err_t esp_periph_start (esp_periph_set_handle_t periph_set_handle, esp_periph_handle_t periph)
Add the peripheral to peripherals list, enable and start monitor task (if task stack size > 0)
Note This peripheral must be first created by calling esp_periph_create
Return
e ESP_OK on success
¢ ESP_FAIL when any errors

Parameters
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* [in] periph_set_handle: The esp_periph_set_handle_t instance
e [in] periph: The peripheral instance
esp_err_t esp_periph_stop (esp_periph_handle_t periph)
Stop monitoring the peripheral, the peripheral state is still kept. This funciton only temporary disables the periph-
eral.
Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] periph: The periph
esp_err_t esp_periph_send_cmd (esp_periph_handle_t periph, int cmd, void *data, int data_len)
When this function is called, the command is passed to the event_iface command queue, and the
esp_periph_run_func of this peripheral will be executed in the main peripheral task. This function can
be called from any task, basically it only sends a queue to the main peripheral task.
Return
* ESP_OK
¢ ESP_FAIL
Parameters
* [in] periph: The periph
e [in] cmd: The command
e data: The data
* [in] data_len: The data length

esp_err_t esp_periph_send_cmd_from_isr (esp_periph_handle_t periph, int cmd, void *data, int

data_len)
Similar to esp_periph_send_cmd, but it can be called in the hardware interrupt handle.

Return
* ESP_OK
« ESP_FAIL
Parameters
¢ [in] periph: The periph

¢ [in] cmd: The command
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e data: The data
e [in] data_len: The data length
esp_err_t esp_periph_send_event (esp_periph_handle_t periph, int event_id, void *data, int data_len)
In addition to sending an event via event_iface, this function will dispatch the event_handle callback if the
event_handle callback is provided at esp_periph_init
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The peripheral
e [in] event_id: The event identifier
e data: The data
* [in] data_len: The data length

esp_err_t esp_periph_start_timer (esp_periph_handle_t periph, TickType_t interval_tick,

timer_callback callback)
Each peripheral can initialize a timer, which is by default NULL. When this function is called, the timer for the

peripheral is created and it invokes the callback function every interval tick.

Note

* You do not need to stop or destroy the timer, when the esp_periph_destroy function is called, it

will stop and destroy all

¢ This timer using FreeRTOS Timer, with autoreload = true
Return

« ESP_OK

« ESP_FAIL
Parameters

e [in] periph: The peripheral

e [in] interval_tick: The interval tick

e [in] callback: The callback

esp_err_t esp_periph_stop_timer (esp_periph_handle_t periph)
Stop peripheral timer.

Return
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 ESP_OK
¢ ESP_FAIL
Parameters
e [in] periph: The peripheral
esp_err_t esp_periph_set_data (esp_periph_handle_t periph, void *data)
Set the user data.
Note Make sure the data lifetime is sufficient, this function does not copy all data, it only stores the data pointer
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The peripheral
e data: The data
void *esp_periph_get_data (esp_periph_handle_t periph)
Get the user data stored in the peripheral.
Return Peripheral data pointer
Parameters
e [in] periph: The peripheral
esp_periph_state_t esp_periph_get_state (esp_periph_handle_t periph)
Get the current state of peripheral.
Return The peripharal working state
Parameters
¢ [in] periph: The handle of peripheral
esp_periph_id_t esp_periph_get_id (esp_periph_handle_t periph)
Get Peripheral identifier.
Return The peripheral identifier
Parameters

e [in] periph: The peripheral
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esp_err_t esp_periph_set_id (esp_periph_handle_t periph, esp_periph_id_t periph_id)

Set Peripheral identifier.

Return
* ESP_OK
» ESP_FAIL
Parameters
e [in] periph: The peripheral
e [in] periph_id: The peripheral identifier
esp_err_t esp_periph_init (esp_periph_handle_t periph)
Call this to execute init function of peripheral instance.
Return
 ESP_OK
« ESP_FAIL
Parameters
e periph: The peripheral handle
esp_err_t esp_periph_run (esp_periph_handle_t periph)
Call this to execute run function of peripheral instance.
Return
« ESP_OK
« ESP_FAIL
Parameters

* periph: The peripheral handle

esp_err_t esp_periph_destroy (esp_periph_handle_t periph)

Call this to execute dest roy function of peripheral instance.

Return

« ESP_OK

* ESP_FAIL
Parameters

* periph: The peripheral handle
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esp_err_t esp_periph_register_on_events (esp_periph_handle_t periph, esp_periph_event_t *evts)
Rigster peripheral on event handle.
Return
* ESP_OK
« ESP_FAIL
Parameters
e periph: The peripheral handle

* evts: The esp_periph_event_t handle

Structures

struct esp_periph_config_t

Common peripherals configurations.

Public Members
int task_stack
>0 Service task stack size; =0 without task created

int task_prio
Service task priority (based on freeRTOS priority)

int task_core

Service task running in core (0 or 1)

bool extern_stack

Service task stack allocate on extern ram

struct esp_periph_event

peripheral events

Public Members
void *user_ctx
peripheral context data

esp_periph_event_handle_t cb

peripheral callback function

audio_event_iface_handle_t iface

peripheral event
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Macros

DEFAULT ESP_PERIPH_STACK_SIZE
DEFAULT ESP_PERIPH_TASK_PRIO
DEFAULT ESP_PERIPH_TASK_CORE
DEFAULT ESP_PERIPH_SET CONFIG ()

periph_tick_get

Type Definitions

typedef struct esp_periph_sets *esp_periph_set_handle_t
typedef struct esp_periph *esp_periph_handle_t
typedef esp_err_t (*esp_periph_func) (esp_periph_handle_t periph)

typedef esp_err_t (*esp_periph_run_func) (esp_periph_handle_t periph, audio_event iface_msg_t
*msg)

typedef esp_err_t (*esp_periph_event_handle_t) (audio_event_iface_msg_t *event, void *context)
typedef void (*timer_callback) (xTimerHandle tmr)

typedef struct esp_periph_event esp_periph_event_t

peripheral events

Enumerations

enum esp_periph_id_t

Peripheral Identify, this must be unique for each peripheral added to the peripherals list.
Values:

PERIPH_ID_BUTTON = AUDIO_ELEMENT_TYPE_PERIPH + 1
PERIPH_ID_TOUCH = AUDIO_ELEMENT _TYPE_PERIPH + 2
PERIPH_ID_SDCARD = AUDIO_ELEMENT_TYPE_PERIPH + 3
PERIPH_ID_WIFI = AUDIO_ELEMENT _TYPE_PERIPH + 4
PERIPH_ID_FLASH = AUDIO_ELEMENT_TYPE_PERIPH + 5

PERIPH_ID_ AUXIN = AUDIO_ELEMENT TYPE_PERIPH + 6

PERIPH_ID_ADC = AUDIO_ELEMENT _TYPE_PERIPH + 7

PERIPH_ID_CONSOLE = AUDIO_ELEMENT TYPE_PERIPH + 8
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PERIPH_ID_BLUETOOTH = AUDIO_ELEMENT _TYPE_PERIPH + 9
PERIPH_ID_LED = AUDIO_ELEMENT_TYPE_PERIPH + 10
PERIPH_ID_SPIFFS = AUDIO_ELEMENT TYPE_PERIPH + 11
PERIPH_ID_ADC_BTN = AUDIO_ELEMENT TYPE_PERIPH + 12
PERIPH_ID_IS31FL3216 = AUDIO_ELEMENT TYPE_PERIPH + 13
PERIPH_ID_GPIO_ISR = AUDIO_ELEMENT TYPE_PERIPH + 14
PERIPH_ID_WS2812 = AUDIO_ELEMENT TYPE_PERIPH + 15
PERIPH_ID_AW2013 = AUDIO_ELEMENT TYPE_PERIPH + 16
PERIPH_ID_LCD = AUDIO_ELEMENT _TYPE_PERIPH + 17

enum esp_periph_state_t

Peripheral working state.

Values:

PERIPH_STATE_NULL
PERIPH_STATE_INIT
PERIPH_STATE_RUNNING
PERIPH_STATE_PAUSE
PERIPH_STATE_STOPPING
PERIPH_STATE_ERROR
PERIPH_STATE_STATUS_MAX

The peripheral specific functionality is available by calling dedicated functions described below. Some peripherals are
available on both ESP32-LyraT and ESP32-LyraTD-MSC development boards, some on a specific board only. The fol-

lowing table provides all implemented peripherals broken down by development board.

2.8.2 Wi-Fi Peripheral

The Wi-Fi Peripheral is used to configure Wi-Fi connections, provide APIs to control Wi-Fi connection configuration,

as well as monitor the status of Wi-Fi networks.
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Application Example

Implementation of this API is demonstrated in player/pipeline_http_mp3 example.

API Reference

Header File

e esp_peripherals/include/periph_wifi.h

Functions

esp_periph_handle_t periph_wifi_init (periph_wifi_cfg_t *config)
Create the wifi peripheral handle for esp_peripherals.
Note The handle was created by this function automatically destroy when esp_periph_destroy is called
Return The esp peripheral handle
Parameters
* config: The configuration
esp_err_t periph_wifi_wait_for_connected (esp_periph_handle_t periph, TickType_t tick_to_wait)
This function will block current thread (in t ick_to_wait tick) and wait until ESP32 connected to the Wi-Fi
network, and got ip.
Return
« ESP_OK
« ESP_FAIL
Parameters
* [in] periph: The periph
e [in] tick_to_wait: The tick to wait
periph_wifi_state_t periph_wifi_is_connected (esp_periph_handle_t periph)
Check the Wi-Fi connection status.
Return Wi-Fi network status
Parameters

* [in] periph: The periph
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esp_err_tesp_wifi_set_listen_interval (esp_periph_handle_t periph, int interval)
Set Wi-Fi listen interval for ESP32 station to receive beacon.
Return
* ESP_OK
« ESP_FAIL
Parameters
* [in] periph: The wifi periph
e [in] interval: listen interval. units: AP beacon intervals(see Benlnt, default: 100ms)
esp_err_t periph_wifi_config_start (esp_periph_handle_t periph, periph_wifi_config_mode_t mode)
Start Wi-Fi network setup in mode
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph
e [in] mode: The mode
esp_err_t periph_wifi_config_wait_done (esp_periph_handle_t periph, TickType_t tick_to_wait)
Wait for Wi-Fi setup done.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph

e [in] tick_to_wait: The tick to wait
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Structures

struct periph_wpa2_enterprise_cfg_t
The WPAZ2 enterprise peripheral configuration.

Public Members
bool diasble_wpa2_e
Disable wpa?2 enterprise

int eap_method
TLS: 0, PEAP: 1, TTLS: 2

char *ca_pem_start

binary wpa2 ca pem start

char *ca_pem_end

binary wpa2 ca pem end

char *wpa2_e_cert_start

binary wpa?2 cert start

char *wpa2_e_cert_end

binary wpa2 cert end

char *wpa2_e_key_start
binary wpa2 key start

char *wpa2_e_key_end
binary wpa2 key end

const char *eap_id

Identity in phase 1 of EAP procedure

const char *eap_username

Username for EAP method (PEAP and TTLS)

const char *eap_password

Password for EAP method (PEAP and TTLS)

struct periph wifi_cfg_t
The Wi-Fi peripheral configuration.
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Public Members
bool disable_auto_reconnect
Disable Wi-Fi auto reconnect

int reconnect_timeout_ms

The reconnect timeout after disconnected from Wi-Fi network

wifi_config_t wifi_config

Wifi configure

periph_wpa?2_enterprise_cfg_t wpa2_e_cfg

wpa2 enterprise config

Enumerations

enum periph_wifi_state_t

Peripheral Wi-Fi event id.

Values:
PERIPH_WIFI_UNCHANGE =(
PERIPH_WIFI_CONNECTING
PERIPH_WIFI_CONNECTED
PERIPH_WIFI_DISCONNECTED
PERIPH_WIFI_SETTING
PERIPH_WIFI_CONFIG_DONE
PERIPH_WIFI_CONFIG_ERROR
PERIPH_WIFI_ERROR

enum periph_wifi_config_mode_t

Wi-Fi setup mode type.
Values:

WIFI_CONFIG_ESPTOUCH
Using smartconfig with ESPTOUCH protocol

WIFI_CONFIG_AIRKISS
Using smartconfig with AIRKISS protocol

WIFI_CONFIG_ESPTOUCH_AIRKISS
Using smartconfig with ESPTOUCH_AIRKISS protocol

240 Chapter 2. API Reference



Read the Docs Template Documentation

WIFI_CONFIG_WPS
Using WPS (not support)

WIFI_CONFIG_BLUEFI
Using BLUEFI

WIFI_CONFIG_WEB
Using HTTP Server (not support)

2.8.3 SD Card Peripheral

If your board has a SD card connected, use this API to initialize, mount and unmount the card, see functions pe-
riph_sdcard_init (), periph_sdcard_mount () and periph_sdcard_unmount (). The data reading

/ writing is implemented in a separate API described in FatFs 7.

Application Examples

Implementation of this API is demonstrated in couple of examples:
* player/pipeline_play_sdcard_music
e player/pipeline_sdcard_mp3_control
* recorder/pipeline_recording_to_sdcard

* recorder/pipeline_wav_amr_sdcard

API Reference

Header File

e esp_peripherals/include/periph_sdcard.h

Functions

esp_periph_handle_t periph_sdcard_init (periph_sdcard_cfg_t *sdcard_config)
Create the sdcard peripheral handle for esp_peripherals.
Note The handle was created by this function automatically destroy when esp_periph_destroy is called
Return The esp peripheral handle
Parameters

* sdcard_config: The sdcard configuration
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bool periph_sdcard_is_mounted (esp_periph_handle_t periph)
Check the sdcard is mounted or not.
Return SDCARD mounted state
Parameters

e [in] periph: The periph

Structures

struct periph_sdcard_cfg_t
The SD Card Peripheral configuration.

Public Members

int card_detect_pin

Card detect gpio number

const char *root

Base path for vfs

periph_sdcard_mode_t mode

card mode

Enumerations

enum periph_sdcard_event_id_t

Peripheral sdcard event id.
Values:

SDCARD_STATUS_UNKNOWN

No event

SDCARD_STATUS_CARD_DETECT_ CHANGE

Detect changes in the card_detect pin

SDCARD_STATUS_MOUNTED
SDCARD mounted successfully

SDCARD_STATUS_UNMOUNTED
SDCARD unmounted successfully

SDCARD_STATUS_MOUNT_ERROR
SDCARD mount error
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SDCARD_STATUS_UNMOUNT_ERROR
SDCARD unmount error

enum periph_sdcard_mode_t
SD card mode, SPI, 1-line SD mode, 4-line SD mode.

Values:

SD_MODE_SP1I = 0x0
sd_card SPI

SD_MODE_1_LINE = (x|
sd_card 1-line SD mode

SD_MODE_4_LINE = 0x4
sd_card 4-line SD mode

SD_MODE_8_LINE = 0x8
sd_card 8-line SD mode

SD_MODE_MAX

2.8.4 Spiffs Peripheral

Use this API to initialize, mount and unmount spiffs partition, see functions periph_spiffs_init (), pe-

riph_spiffs_mount () and periph_spiffs_unmount (). The data reading / writing is implemented in a

separate API described in SPIFFS 7.

Application Example

Implementation of this API is demonstrated in audio_processing/pipeline_spiffs_amr_resample example.

API Reference

Header File

* esp_peripherals/include/periph_spiffs.h
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Functions

esp_periph_handle_t periph_spiffs_init (periph_spiffs_cfe_t *spiffs_config)
Create the spiffs peripheral handle for esp_peripherals.

Note The handle created by this function will be automatically destroyed when esp_periph_destroy is
called
Return The esp peripheral handle
Parameters
e spiffs_config: The spiffs configuration
bool periph_spiffs_is_mounted (esp_periph_handle_t periph)
Check if the SPIFFS is mounted or not.
Return SPIFFS mounted state
Parameters

¢ [in] periph: The periph

Structures

struct periph_spiffs_cfg_t
The SPIFFS Peripheral configuration.

Public Members
const char *root
Base path for vfs

const char *partition_label
Optional, label of SPIFFS partition to use. If set to NULL, first partition with subtype=spifts will be used.

size_tmax_files

Maximum number of files that could be open at the same time.

bool format_if mount_failed

If true, it will format the file system if it fails to mount.
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Enumerations

enum periph_spiffs_event_id_t

Peripheral spiffs event id.
Values:

SPIFFS_STATUS_UNKNOWN

No event

SPIFFS_STATUS_MOUNTED
SPIFFS mounted successfully

SPIFFS_STATUS_UNMOUNTED
SPIFFS unmounted successfully

SPIFFS_STATUS_MOUNT ERROR
SPIFFS mount error

SPIFFS_STATUS_UNMOUNT_ERROR

SPIFFS unmount error

2.8.5 Console Peripheral

Console Peripheral is used to control the Audio application from the terminal screen. It provides 2 ways do execute
command, one sends an event to esp_peripherals (for a command without parameters), another calls a callback function

(need parameters). If there is a callback function, no event will be sent.

Please make sure that the lifetime of periph_console_cmd_t must be ensured during console operation, pe-—

riph_console_init () only reference, does not make a copy.

Code example

Please refer to cli/main/console_example.c.

API Reference

Header File

e esp_peripherals/include/periph_console.h
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Functions

esp_periph_handle_t periph_console_init (periph_console_cfg_t *config)
Initialize Console Peripheral.
Return The esp peripheral handle
Parameters

* config: The configuration

Structures

struct periph_console_cmd_t

Command structure.

Public Members
const char *cmd
Name of command, must be unique
int id
Command ID will be sent together when the command is matched

const char *help

Explanation of the command

console_cmd_callback_t £unc

Function callback for the command

struct periph_console_cfg_t

Console Peripheral configuration.

Public Members
int command_num
Total number of commands

const periph_console_cmd_t *commands

Pointer to array of commands

int task_stack

Console task stack, using default if the value is zero

int task_prio
Console task priority (based on freeRTOS priority), using default if the value is zero
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intbuffer_size

Size of console input buffer

const char *prompt_string
Console prompt string, using default CONSOLE_PROMPT_STRING if the pointer is NULL

Macros

CONSOLE_DEFAULT_TASK_PRIO
CONSOLE_DEFAULT_TASK_STACK
CONSOLE_DEFAULT BUFFER_SIZE

CONSOLE_DEFAULT_PROMPT_STRING

Type Definitions

typedef esp_err_t (*fconsole_cmd_callback_t) (esp_periph_handle_t periph, int arge, char *argv([])

2.8.6 Touch Peripheral

Initialize ESP32 touchpad peripheral and retrieve information from the touch sensors.

Application Example

Implementation of this API is demonstrated in get-started/play_mp3_control example.

API Reference

Header File

e esp_peripherals/include/periph_touch.h

Functions

esp_periph_handle_t periph_touch_init (periph_touch_cfg_t *config)
Create the touch peripheral handle for esp_peripherals.
Note The handle was created by this function automatically destroy when esp_periph_destroy is called
Return The esp peripheral handle

Parameters
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e config: The configuration

Structures

struct periph_touch_cfg_t
The Touch peripheral configuration.

Public Members
int touch_mask
Touch pad mask using for this Touch peripheral, ex: TOUCH_PAD_SELO | TOUCH_PAD_SEL1

int tap_threshold_percent

Tap threshold percent, Tap event will be determined if the percentage value is less than the non-touch value

int long_tap_time_ms
Long tap duration in milliseconds, default is 2000ms, PERIPH_TOUCH_LONG_TAP will be occurred if
TAP and time hold longer than this value

Enumerations

enum esp_touch_pad_sel_t

Touch pad selection.

Values:

TOUCH_PAD_SELO = BIT(0)
TOUCH_PAD_SEL1 = BIT(1)
TOUCH_PAD_SEL2 = BIT(2)
TOUCH_PAD_SEL3 = BIT(3)
TOUCH_PAD_SEL4 = BIT(4)
TOUCH_PAD_SELS = BIT(5)
TOUCH_PAD_SELG6 = BIT(6)
TOUCH_PAD_SEL7 = BIT(7)
TOUCH_PAD_SELS = BIT(8)
TOUCH_PAD_SEL9 = BIT(9)

enum periph_touch_event_id_t

Peripheral touch event id.

Values:
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PERIPH_TOUCH_UNCHANGE =0

No event

PERIPH_TOUCH_TAP
When touch pad is tapped

PERIPH_TOUCH_RELEASE
When touch pad is released after tap

PERIPH_TOUCH_LONG_TAP
When touch pad is tapped and held after long_tap_time_ms time

PERIPH_TOUCH_LONG_RELEASE
When touch pad is released after long tap

2.8.7 Button Peripheral

To control application flow you may use buttons connected and read through the ESP32 GPIOs. This API provides
functions to initialize specific GPIOs and obtain information on button events such as when it has been pressed, when
released, when pressed for a long time and released after long press. To get information on a particular event, establish a

callback function with button_dev_add_tap_cb () orbutton_dev_add_press_cb ().

Application Example

Implementation of this API is demonstrated in cloud_services/google_translate_device example.

API Reference

Header File

* esp_peripherals/include/periph_button.h

Functions

esp_periph_handle_t periph_button_init (periph_button_cfg_t *but_cfg)
Create the button peripheral handle for esp_peripherals.
Note The handle was created by this function automatically destroy when esp_periph_destroy is called
Return The esp peripheral handle
Parameters

* but_cfg: The but configuration
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Structures

struct periph_button_cfg_t

The Button peripheral configuration.

Public Members
uint64_t gpio_mask
GPIO Mask using for this Button peripheral, it is BIT(GPIO_NUM), ex: GPIO_SEL_36 | GPIO_SEL_36

int long_press_time_ms

Long press duration in milliseconds, default is 2000ms

Enumerations

enum periph_button_event_id_t

Peripheral button event id.
Values:

PERIPH_BUTTON_UNCHANGE = (

No event

PERIPH_BUTTON_PRESSED
When button is pressed

PERIPH_BUTTON_RELEASE

When button is released

PERIPH_BUTTON_LONG_PRESSED

When button is pressed and kept for more than 1ong_press_time_ms

PERIPH_BUTTON_LONG_RELEASE
When button is released and event PERIPH_BUTTON_LONG_PRESSED happened

2.8.8 LED Peripheral

Blink or fade a LED connected to a GPIO with configurable On and Off times.
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Application Examples

Implementation of this API is demonstrated in couple of examples:
* /cloud_services/google_translate_device

¢ /dueros

API Reference

Header File

e esp_peripherals/include/periph_led.h

Functions

esp_periph_handle_t periph_led_init (periph_led_cfg_t *config)
Create the LED peripheral handle for esp_peripherals.
Note The handle was created by this function automatically destroy when esp_periph_destroy is called
Return The esp peripheral handle
Parameters
e config: The configuration

esp_err_t periph_led_blink (esp_periph_handle_t periph, int gpio_num, int time_on_ms, int time_off _ms,

bool fade, int loop, periph_led_idle_level_t level)
Bink LED Peripheral, this function will automatically configure the gpio_num to control the LED, with

time_on_ms as the time (in milliseconds) switch from OFF to ON (or ON if fade is disabled), and
time_off_ms as the time (in milliseconds) switch from ON to OFF (or OFF if fade is disabled). When switch-
ing from ON -> OFF and vice versa, the loop decreases once, and will turn off the effect when the loop is 0. With
a loop value less than 0, the LED effect will loop endlessly. PERIPH_LED_BLINK_FINISH events will be sent
at each end of loop.
Return

¢« ESP_OK

e« ESP_FAIL
Parameters

e [in] periph: The LED periph

e [in] gpio_num: The gpio number

e [in] time_on_ms: The time on milliseconds

2.8. Peripherals 251


https://github.com/espressif/esp-adf/tree/1f275b5/examples/cloud_services/google_translate_device
https://github.com/espressif/esp-adf/tree/1f275b5/examples/dueros
https://github.com/espressif/esp-adf/blob/1f275b5/components/esp_peripherals/include/periph_led.h

Read the Docs Template Documentation

e [in] time_off_ms: The time off milliseconds
e [in] fade: Fading enabled
* [in] loop: Loop
e [in] level: idle level
esp_err_t periph_led_stop (esp_periph_handle_t periph, int gpio_num)
Stop Blink the LED.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] periph: The periph

e [in] gpio_num: The gpio number

Structures

struct periph_led_cfg_t
The LED peripheral configuration.

Public Members
ledc_mode_t 1led_speed_mode
LEDC speed speed_mode, high-speed mode or low-speed mode

ledc_timer_bit_t led_duty_resolution

LEDC channel duty resolution

ledc_timer_t led_timer_ num

Select the timer source of channel (0 - 3)

uint32_t led_freq hz
LEDC timer frequency (Hz)

int gpio_num

Optional, < 0 invalid gpio number
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Enumerations

enum periph_led_event_id_t
Peripheral LED event id.

Values:

PERIPH_LED_UNCHANGE =0

No event

PERIPH_LED_BLINK_FINISH
When LED blink is finished

enum periph_led_idle_level_t

Peripheral LED idle output level.
Values:

PERIPH_LED_IDLE_LEVEL_LOW

Low level output

PERIPH_LED_ IDLE_LEVEL_HIGH
High level output

2.8.9 ADC Button Peripheral

Read status of buttons connected to an ADC input using a resistor ladder. Configuration provides for more than a singe
ADC input to read several sets of buttons. For an example hardware implementation please refer to schematic of ESP32-
LyraTD-MSC V2.2 Upper Board (PDF).

Application Examples

Implementation of this API is demonstrated in the following example:

¢ checks/check_board_buttons

API Reference

Header File

e esp_peripherals/include/periph_adc_button.h
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Functions

esp_periph_handle_t periph_adc_button_init (periph_adc_button_cfg_t *bn_cfg)
Create the button peripheral handle for esp_peripherals.
Note The handle created by this function is automatically destroyed when esp_periph_destroy is called.
Return The esp peripheral handle.
Parameters

* btn_cfg: The button configuration.

Structures

struct periph_adc_button_cfg_t
The configuration of ADC Button.

Public Members
adc_arr_t *arr
An array with configuration of buttons

intarr_size

The array size

adc_btn_task_cfg_t task_cfg

Adc button task configuration

Macros

ADC_BUTTON_STACK_SIZE
ADC_BUTTON_TASK_PRIORITY
ADC_BUTTON_TASK_CORE_ID
PERIPH_ADC_BUTTON_DEFAULT_CONFIG ()

ADC_DEFAULT_ARR ()
ESP32 ADCI channels and GPIO table ADC1_CHANNEL_O - GPIO36 ADCI1_CHANNEL_1 - GPIO37
ADCI_CHANNEL_2 - GPIO38 ADCI_CHANNEL_3 - GPIO39 ADCI_CHANNEL_4 - GPIO32
ADCI1_CHANNEL_S - GPIO33 ADC1_CHANNEL_6 - GPIO34 ADC1_CHANNEL_7 - GPIO35
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Enumerations

enum periph_adc_button_event_id_t

Values:

PERIPH_ADC_BUTTON_IDLE =0
PERIPH_ADC_BUTTON_PRESSED
PERIPH_ADC_BUTTON_RELEASE
PERIPH_ADC_BUTTON_LONG_PRESSED

PERIPH_ADC_BUTTON_LONG_RELEASE

2.8.10 LED Controller Peripheral

This peripheral is applicable to IS31FI3216 chip that is a light LED controller with an audio modulation
mode. It can store data of 8 Frames with internal RAM to play small animations automatically.  You
can also use it to control a number of LEDs connected to GPIOs. If you want to use the IS31F13216,
see functions periph_is31f13216_1init (), periph 1s31f13216_set_blink pattern(), pe-
riph_1is31f13216_set_duty (), periph_1is31f13216_set_state().

Application Examples

Implementation of this API is demonstrated in checks/check_display_led example.

API Reference

Header File

* esp_peripherals/include/periph_is31f13216.h

Functions

esp_periph_handle_t periph_is31£13216_init (periph_is31f13216_cfg_t *is31f13216_config)
Initializate the is31f13216.
Return
¢ ESP_OK Success
¢ ESP_FAIL Fail

Parameters
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e is31f13216_config:

esp_err_t periph_is31£13216_set_state (esp_periph_handle_t  periph,  periph_is31fI13216_state_t

state)
Set the state of all the channels.

Return
e ESP_OK Success
e ESP_FAIL Fail
Parameters
¢ periph: The is31f13216 handle

e state: The state of all channels

esp_err_t periph_is31£13216_set_blink_pattern (esp_periph_handle_t periph, uint16_t

blink_pattern)
Set the current enable channels.

Return
* ESP_OK Success
e ESP_FAIL Fail
Parameters
e periph: The is31f13216 handle
e blink_pattern: The bit pattern of enabled channels
esp_err_t periph_is31£13216_set_duty (esp_periph_handle_t periph, uint8_t index, uint8_t value)
Set the duty of the channel.
Return
* ESP_OK Success
e ESP_FAIL Fail
Parameters
e periph: The is3113216 handle
e index: The channel number
¢ value: The value of the channel’ s duty to be set

esp_err_t periph_is31£13216_set_duty_step (esp_periph_handle_t periph, uint8_t step)
Set the duty step of flash.
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Return
* ESP_OK Success
e ESP_FAIL Fail
Parameters
e periph: The is3113216 handle
* step: The step of flash
esp_err_t periph_is31£13216_set_interval (esp_periph_handle_t periph, uint16_t interval_ms)
Set the internval time.
Return
e ESP_OK Success
¢ ESP_FAIL Fail
Parameters
e periph: The is3113216 handle
* interval_ms: Time of interval

esp_err_t periph_is31£13216_set_shift_mode (esp_periph_handle_t periph, pe-

riph_is31_shift_mode_t mode)
Set the shift mode.

Return
e ESP_OK Success
¢ ESP_FAIL Fail
Parameters
e periph: The is31f13216 handle
¢ mode: Mode of periph_is31_shift_mode_t

esp_err_t periph_is31£13216_set_light_on_num (esp_periph_handle_t periph, uint16_t

light_on_num, uint16_t max_light_num)
Set the light on numbers.

Return
e ESP_OK Success
¢ ESP_FAIL Fail

Parameters
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e periph: The is31f13216 handle
e light_on_num: Enabled led number
¢ max_light_num: Maximum led number
esp_err_t periph_is31£13216_set_act_time (esp_periph_handle_t periph, uint16_t act_ms)
Set the action time.
Return
e ESP_OK Success
¢ ESP_FAIL Fail
Parameters
e periph: The is3113216 handle

e act_ms: Action time, unit is millisecond, O is infinite

Structures

struct periph_is31£13216_cfg_t
The configuration of is31f13216.

Public Members
uint32_t duty[IS31FL3216_CH_NUM]
An array of the is31f13216° s duty

uintl6_t is31£f13216_pattern

Current enable channel

periph_is31f13216_state_t state
The state of all the channels

Macros

IS31FL3216_CH_NUM

BLUE_LED_MAX_NUM
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Enumerations

enum periph_is31f13216_state_t

Values:
IS31FL3216_STATE_UNKNOWN
1S31FL3216_STATE_OFF
IS31FL3216_STATE_ON
IS31FL3216_STATE_FLASH
I1S31FL3216_STATE_BY AUDIO
IS31FL3216_STATE_SHIFT

enum periph_is31_shift_mode_t

Values:
PERIPH_IS31_SHIFT_MODE_UNKNOWN

PERIPH_IS31_SHIFT_ MODE_ACC

accumulation mode

PERIPH_IS31_SHIFT_MODE_SINGLE

Name of Peripheral | ESP32-LyraT | ESP32-LyraTD-MSC

Wi-Fi

SD Card

Spiffs

Console

NNSNS

Touch

Button

NS SNSNSNSNS

LED

ADC Button

NS

LED Controller
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2.9 Abstraction Layer

2.9.1 Ring Buffer

Ringbuffer is designed in addition to use as a data buffer, also used to connect Audio Elements. Each Element that requests
data from the Ringbuffer will block the task until the data is available. Or block the task when writing data and the Buffer

is full. Of course, we can stop this block at any time.

File MP3 |25

Reader Decoder Writer

Fig. 7: Ring Buffer used in Audio Pipeline

Application Example

In most of ESP-ADF examples connecting of Elements with Ringbuffers is done “behind the scenes” by a function

audio_pipeline_1link (). To see this operation exposed check player/pipeline_sdcard_mp3_control example.

API Reference

Header File

¢ audio_pipeline/include/ringbuf.h

Functions

ringbuf _handle_t rb_create (int block_size, int n_blocks)
Create ringbuffer with total size = block_size * n_blocks.
Return ringbuf_handle_t
Parameters
* [in] block_size: Size of each block
e [in] n_blocks: Number of blocks

esp_err_t rb_destroy (ringbuf _handle_t rb)

Cleanup and free all memory created by ringbuf_handle_t.
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Return
* ESP_OK
o ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
esp_err_t rb_abort (ringbuf_handle_t rb)
Abort waiting until there is space for reading or writing of the ringbuffer.
Return
 ESP_OK
« ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
esp_err_t rb_reset (ringbuf_handle_t rb)
Reset ringbuffer, clear all values as initial state.
Return
« ESP_OK
« ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
esp_err_t rb_reset_is_done_write (ringbuf_handle_t rb)
Reset is_done_write flag.
Return
* ESP_OK
« ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle

int rb_bytes_available (ringbuf_handle_t rb)
Get total bytes available of Ringbuffer.

Return total bytes available
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Parameters
e [in] rb: The Ringbuffer handle
int rb_bytes_filled (ringbuf_handle_t rb)
Get the number of bytes that have filled the ringbuffer.
Return The number of bytes that have filled the ringbuffer
Parameters
e [in] rb: The Ringbuffer handle
int rb_get_size (ringbuf _handle_t rb)
Get total size of Ringbuffer (in bytes)
Return total size of Ringbuffer
Parameters
e [in] rb: The Ringbuffer handle
int rb_read (ringbuf_handle_t rb, char *buf, int len, TickType_t ticks_to_wait)
Read from Ringbuffer to buf with len and wait t ick_to_wait ticks until enough bytes to read if the ringbuffer
bytes available is less than len. If buf argument provided is NULL, then ringbuffer do pseudo reads by simply
advancing pointers.
Return Number of bytes read
Parameters
e [in] rb: The Ringbuffer handle
* buf: The buffer pointer to read out data
e [in] len: The length request
e [in] ticks_to_wait: The ticks to wait
int rb_write (ringbuf_handle_t rb, char *buf, int len, TickType_t ticks_to_wait)
Write to Ringbuffer from buf with 1en and wait tick_to_wait ticks until enough space to write if the ring-
buffer space available is less than 1en
Return Number of bytes written
Parameters
e [in] rb: The Ringbuffer handle
e buf: The buffer

e [in] len: The length

262 Chapter 2. API Reference



Read the Docs Template Documentation

e [in] ticks_to_wait: The ticks to wait

esp_err_t rb_done_write (ringbuf _handle_t rb)
Set status of writing to ringbuffer is done.
Return
¢« ESP_OK
 ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
esp_err_t rb_unblock_reader (ringbuf_handle_t rb)
Unblock from rb_read.
Return
e ESP_OK
* ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
esp_err_t rb_set_reader_holder (ringbuf _handle_t rb, void *holder)
Set the owner of the ‘rb_read’ .
Return
« ESP_OK
 ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
e [in] holder: The owner of the ‘rb_read’
esp_err_t rb_get_reader_holder (ringbuf_handle_t rb, void **holder)
Get the owner of the ‘rb_read’ .
Return
« ESP_OK
« ESP_FAIL

Parameters

2.9. Abstraction Layer

263



Read the Docs Template Documentation

e [in] rb: The Ringbuffer handle
e [out] holder: The owner of the ‘rb_read’
esp_err_t rb_set_writer_holder (ringbuf_handle_t rb, void *holder)
Set the owner of the ‘rb_write’ .
Return
« ESP_OK
 ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle
e [in] holder: The owner of the ‘rb_write’
esp_err_t rb_get_writer_holder (ringbuf_handle_t rb, void **holder)
Get the owner of the ‘rb_write’ .
Return
¢« ESP_OK
e« ESP_FAIL
Parameters
e [in] rb: The Ringbuffer handle

e [out] holder: The owner of the ‘rb_write’

Macros

RB_OK
RB_FAIL
RB_DONE
RB_ABORT

RB_TIMEOUT
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Type Definitions

typedef struct ringbuf *ringbuf_ handle_t

2.9.2 Audio HAL
Abstraction layer for audio board hardware, serves as an interface between the user application and the hardware driver
for specific audio board like ESP32 LyraT.

The API provides data structures to configure sampling rates of ADC and DAC signal conversion, data bit widths, 12C
stream parameters, and selection of signal channels connected to ADC and DAC. It also contains several specific functions
to e.g. initialize the audio board, audio_hal_init (), control the volume, audio_hal_get_volume () and

audio_hal_set_volume ().

API Reference

Header File

¢ audio_hal/include/audio_hal.h

Functions

audio_hal_handle_t audio_hal_init (audio_hal_codec_config_t  *audio_hal_conf, audio_hal_func_t

*audio_hal_func)
Initialize media codec driver.

Note If selected codec has already been installed, it’ 1l return the audio_hal handle.
Return int, Osuccess, othersfail
Parameters
e audio_hal_conf: Configure structure audio_hal_config_t
* audio_hal_funec: Structure containing functions used to operate audio the codec chip
esp_err_t audio_hal_deinit (audio_hal_handle_t audio_hal)
Uninitialize media codec driver.
Return int, Osuccess, othersfail
Parameters

e audio_hal: reference function pointer for selected audio codec
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esp_err_t audio_hal_ctrl_codec (audio_hal_handle_t audio_hal, audio_hal_codec_mode_t mode, au-

dio_hal_ctrl_t audio_hal_ctrl)
Start/stop codec driver.

Return int, Osuccess, othersfail
Parameters
e audio_hal: reference function pointer for selected audio codec

e mode: select media hal codec mode either encode/decode/or both to start from au-

dio_hal_codec_mode_t
* audio_hal_ctrl: select start stop state for specific mode

esp_err_t audio_hal_codec_iface_config (audio_hal_handle_t audio_hal, audio_hal_codec_mode_t

mode, audio_hal_codec_i2s_iface_t *iface)
Set codec 128 interface samples rate & bit width and format either 12S or PCM/DSP.

Return
¢ 0 Success
e -1 Error
Parameters
e audio_hal: reference function pointer for selected audio codec

e mode: select media hal codec mode either encode/decode/or both to start from au-

dio_hal codec_mode_t
e iface: I2S sample rate (ex: 16000, 44100), 12S bit width (16, 24, 32),12s format (I12S, PCM, DSP).

esp_err_t audio_hal_set_mute (audio_hal_handle_t audio_hal, bool mute)

Set voice mute. Enables or disables DAC mute of a codec.

Note audio_hal_get_volume will still give a non-zero number in mute state. It will be set to that number
when speaker is unmuted.

Return int, Osuccess, othersfail

Parameters
e audio_hal: reference function pointer for selected audio codec

* mute: true/false. If true speaker will be muted and if false speaker will be unmuted.

esp_err_t audio_hal_set_volume (audio_hal_handle_t audio_hal, int volume)

Set voice volume.

Note if volume is 0, mute is enabled,range is 0-100.
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Return int, Osuccess, othersfail
Parameters
e audio_hal: reference function pointer for selected audio codec
¢ volume: value of volume in percent(%)
esp_err_t audio_hal_get_volume (audio_hal_handle_t audio_hal, int *volume)
get voice volume.
Note if volume is 0, mute is enabled, range is 0-100.
Return int, Osuccess, othersfail
Parameters
e audio_hal: reference function pointer for selected audio codec
e volume: value of volume in percent returned(%)
esp_err_t audio_hal_enable_pa (audio_hal_handle_t audio_hal, bool enable)
Enables or disables PA.
Return int, Osuccess, othersfail
Parameters
e audio_hal: reference function pointer for selected audio codec

e enable: true/false.

Structures

struct audio_hal_codec_i2s_iface_t

12s interface configuration for audio codec chip.

Public Members
audio_hal_iface_mode_t mode
audio codec chip mode

audio_hal_iface_format_t £mt

12S interface format

audio_hal_iface_samples_t samples

I2S interface samples per second

audio_hal_iface_bits_tbits

i2s interface number of bits per sample
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struct audio_hal_codec_config t

Configure media hal for initialization of audio codec chip.

Public Members
audio_hal_adc_input_t ade_input
set adc channel

audio_hal_dac_output_t dac_output

set dac channel

audio_hal_codec_mode_t codec_mode

select codec mode: adc, dac or both

audio_hal_codec_i2s_iface_t i2s_iface

set I12S interface configuration

struct audio_hal

Configuration of functions and variables used to operate audio codec chip.

Public Members

esp_err_t (*faudio_codec_initialize) (audio_hal_codec_config_t *codec_cfg)

initialize codec

esp_err_t (*faudio_codec_deinitialize) (void)

deinitialize codec

esp_err_t (*audio_codec_ctrl) (audio_hal_codec_mode_t mode, audio_hal_ctrl_t ctrl_state)

control codec mode and state

esp_err_t (*faudio_codec_config_iface) (audio_hal_codec_mode_t mode, au-
dio_hal_codec_i2s_iface_t *iface)
configure i2s interface
esp_err_t (*faudio_codec_set_mute) (bool mute)

set codec mute

esp_err_t (*faudio_codec_set_volume) (int volume)

set codec volume

esp_err_t (*faudio_codec_get_volume) (int *volume)

get codec volume

esp_err_t (*faudio_codec_enable_pa) (bool enable)

enable pa

xSemaphoreHandle audio_hal_lock

semaphore of codec
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void *handle

handle of audio codec

Macros

AUDIO_HAL_VOL_DEFAULT

Type Definitions

typedef struct audio_hal *audio_hal_handle_t

typedef struct audio_hal audio_hal_func_t

Configuration of functions and variables used to operate audio codec chip.

Enumerations

enum audio_hal_codec_mode_t

Select media hal codec mode.
Values:

AUDIO_HAL_CODEC_MODE_ENCODE = |

select adc

AUDIO_HAL_CODEC_MODE_DECODE

select dac

AUDIO_HAL_CODEC_MODE_BOTH

select both adc and dac

AUDIO_HAL_CODEC_MODE_LINE_IN

set adc channel

enum audio_hal_adc_input_t

Select adc channel for input mic signal.
Values:

AUDIO_HAL_ADC_INPUT_LINE1 = 0x00

mic input to adc channel 1

AUDIO_HAL_ADC_INPUT_LINE2

mic input to adc channel 2

AUDIO_HAL_ADC_INPUT_ALL

mic input to both channels of adc
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AUDIO_HAL_ADC_INPUT DIFFERENCE

mic input to adc difference channel

enum audio_hal_dac_output_t

Select channel for dac output.
Values:

AUDIO_HAL_ DAC_OUTPUT_LINE1 = 0x00

dac output signal to channel 1

AUDIO_HAL_DAC_OUTPUT_LINE2

dac output signal to channel 2

AUDIO_HAL_ DAC_OUTPUT_ALL

dac output signal to both channels

enum audio_hal_ctrl_t

Select operating mode i.e. start or stop for audio codec chip.
Values:

AUDIO_HAL_CTRL_STOP = (0x00

set stop mode

AUDIO_HAL_CTRL_START = 0x01

set start mode

enum audio_hal_iface_mode_t

Select 128 interface operating mode i.e. master or slave for audio codec chip.

Values:

AUDIO_HAL_MODE_SLAVE = 0x00

set slave mode

AUDIO_HAL_MODE_MASTER = 0x01

set master mode

enum audio_hal_iface_samples_t

Select I2S interface samples per second.
Values:

AUDIO_HAL_O08K_SAMPLES

set to 8k samples per second

AUDIO_HAI_11K_SAMPLES
set to 11.025k samples per second

AUDIO_HAL_16K_SAMPLES

set to 16k samples in per second
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AUDIO_HAIL_22K_SAMPLES
set to 22.050k samples per second

AUDIO_HAL_ 24K_SAMPLES

set to 24k samples in per second

AUDIO_HAL_32K_SAMPLES

set to 32k samples in per second

AUDIO_HAIL_44K_SAMPLES

set to 44.1k samples per second

AUDIO_HAL_48K_SAMPLES

set to 48k samples per second

enum audio_hal_iface_bits_t

Select 12S interface number of bits per sample.
Values:

AUDIO_HAIL BIT_LENGTH_16BITS =1
set 16 bits per sample

AUDIO_HAL BIT_LENGTH_24BITS
set 24 bits per sample

AUDIO_HAI_BIT_LENGTH_32BITS
set 32 bits per sample

enum audio_hal_iface_format_t

Select 12S interface format for audio codec chip.
Values:

AUDIO_HAL_I2S_NORMAL =0

set normal 12S format

AUDIO_HAL_I2S_LEFT

set all left format

AUDIO_HAL_I2S_RIGHT
set all right format

AUDIO_HAL_I2S_DSP

set dsp/pcm format
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2.9.3 ES8388 Driver

Driver for ES8388 codec chip used in ESP32 LyraT audio board.

API Reference

Header File

e audio_hal/driver/es8388/es8388.h

Functions

esp_err_t es8388_init (audio_hal_codec_config_t *cfg)
Initialize ES8388 codec chip.
Return
* ESP_OK
« ESP_FAIL
Parameters
e cfg: configuration of ES8388
esp_err_t es8388_deinit (void)
Deinitialize ES8388 codec chip.
Return
* ESP_OK
« ESP_FAIL
esp_err_t es8388_config_fmt (es_module_t mod, es_i2s_fmt_t cfg)
Configure ES8388 12S format.
Return
¢ ESP_OK
« ESP_FAIL
Parameters
* mod: set ADC or DAC or both

e cfg: ES8388 12S format

272 Chapter 2. API Reference


http://www.everest-semi.com/pdf/ES8388%20DS.pdf
https://github.com/espressif/esp-adf/blob/1f275b5/components/audio_hal/driver/es8388/es8388.h

Read the Docs Template Documentation

esp_err_t es8388_i2s_config_clock (es_i2s_clock_t cfg)
Configure 12s clock in MSATER mode.
Return
* ESP_OK
« ESP_FAIL
Parameters
e cfg: set bits clock and WS clock
esp_err_t es8388_set_bits_per_ sample (es_module_t mode, es_bits_length_t bit_per_sample)
Configure ES8388 data sample bits.
Return
« ESP_OK
e ESP_FAIL
Parameters
* mode: set ADC or DAC or both

* bit_per_sample: bit number of per sample

esp_err_t es8388_start (es_module_t mode)
Start ES8388 codec chip.
Return
« ESP_OK
« ESP_FAIL
Parameters
¢ mode: set ADC or DAC or both
esp_err_t es8388_stop (es_module_t mode)
Stop ES8388 codec chip.
Return
« ESP_OK
e« ESP_FAIL
Parameters

e mode: set ADC or DAC or both
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esp_err_t es8388_set_voice_volume (int volume)
Set voice volume.
Return
e ESP_OK
* ESP_FAIL
Parameters
¢ volume: voice volume (0~100)
esp_err_t es8388_get_voice_volume (int *volume)
Get voice volume.
Return
¢« ESP_OK
 ESP_FAIL
Parameters
e [out] *volume: voice volume (0~100)
esp_err_t es8388_set_voice_mute (bool enable)
Configure ES8388 DAC mute or not. Basically you can use this function to mute the output or unmute.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
¢ enable: enable(1) or disable(0)
esp_err_t es8388_get_voice_mute (void)
Get ES8388 DAC mute status.
Return
e ESP_FAIL Parameter error
e ESP_OK Success

esp_err_t es8388_set_mic_gain (es_mic_gain_t gain)
Set ES8388 mic gain.

Return
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¢ ESP_FAIL Parameter error
* ESP_OK Success
Parameters
¢ gain: db of mic gain
esp_err_t es8388_config_adc_input (es_adc_input_t input)
Set ES8388 adc input mode.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
e input: adc input mode
esp_err_t es8388_config_dac_output (es_dac_output_t output)
Set ES8388 dac output mode.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
e output: dac output mode
esp_err_t es8388_write_reg (uintd_t reg_add, uint8_t data)
Write ES8388 register.
Return
o ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* reg_add: address of register
* data: data of register

void es8388_read_all ()
Print all ES8388 registers.

Return
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e void

esp_err_t es8388_config_i2s (audio_hal_codec_mode_t mode, audio_hal_codec_i2s_iface_t *iface)
Configure ES8388 codec mode and 12S interface.
Return
» ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* mode: codec mode
e iface: I2S config
esp_err_t es8388_ctrl_state (audio_hal_codec_mode_t mode, audio_hal_ctrl_t ctrl_state)
Control ES8388 codec chip.
Return
 ESP_FAIL Parameter error
* ESP_OK Success
Parameters
* mode: codec mode
* ctrl_state: start or stop decode or encode progress
esp_err_t es8388_pa_power (bool enable)
Set ES8388 PA power.
Return
¢ ESP_ERR_INVALID_ARG
« ESP_OK
Parameters

e enable: true for enable PA power, false for disable PA power
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Macros

ES8388_ADDR
0x22:CE=1;0x20:CE=0

ES8388_CONTROL1
ES8388_CONTROL2
ES8388_CHIPPOWER
ES8388_ADCPOWER
ES8388_DACPOWER
ES8388_CHIPLOPOW1
ES8388_CHIPLOPOW2
ES8388_ANAVOLMANAG
ES8388_MASTERMODE
ES8388_ADCCONTROL1
ES8388_ADCCONTROL2
ES8388_ADCCONTROL3
ES8388_ADCCONTROL4
ES8388_ADCCONTROLS5
ES8388_ADCCONTROL6
ES8388_ADCCONTROL7
ES8388_ADCCONTROLS
ES8388_ADCCONTROL9
ES8388_ADCCONTROL10
ES8388_ADCCONTROL11
ES8388_ADCCONTROL12
ES8388_ADCCONTROL13
ES8388_ADCCONTROL14
ES8388_DACCONTROL1
ES8388_DACCONTROL2
ES8388_DACCONTROL3

ES8388_DACCONTROL4
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ES8388_DACCONTROLS5

ES8388_DACCONTROL6

ES8388_DACCONTROL7

ES8388_DACCONTROLS

ES8388_DACCONTROL9

ES8388_DACCONTROL10
ES8388_DACCONTROL11
ES8388_DACCONTROL12
ES8388_DACCONTROL13
ES8388_DACCONTROL14
ES8388_DACCONTROL15
ES8388_DACCONTROL16
ES8388_DACCONTROL17
ES8388_DACCONTROL18
ES8388_DACCONTROL19
ES8388_DACCONTROL20
ES8388_DACCONTROL21
ES8388_DACCONTROL22
ES8388_DACCONTROL23
ES8388_DACCONTROL24
ES8388_DACCONTROL25
ES8388_DACCONTROL26
ES8388_DACCONTROL27
ES8388_DACCONTROL28
ES8388_DACCONTROL29

ES8388_DACCONTROL30
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2.9.4 ES8374 Driver

Driver for ES8374 codec chip.

API Reference

Header File

e audio_hal/driver/es8374/es8374.h

Functions

esp_err_t es8374_codec_init (audio_hal_codec_config_t *cfg)
Initialize ES8374 codec chip.
Return
* ESP_OK
« ESP_FAIL
Parameters
* cfg: configuration of ES8374
esp_err_t es8374_codec_deinit (void)
Deinitialize ES8374 codec chip.
Return
* ESP_OK
* ESP_FAIL
esp_err_t es8374_config_f£fmt (es_module_t mode, es_i2s_fmt_t fint)
Configure ES8374 12S format.
Return
¢ ESP_OK
« ESP_FAIL
Parameters
* mode: set ADC or DAC or both

e fmt: ES8374 I2S format
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esp_err_tes8374_i2s_config_clock (es_i2s_clock_t cfg)
Configure 12S clock in MSATER mode.
Return
* ESP_OK
« ESP_FAIL
Parameters
e cfg: set bits clock and WS clock
esp_err_t es8374_set_bits_per_ sample (es_module_t mode, es_bits_length_t bit_per_sample)
Configure ES8374 data sample bits.
Return
« ESP_OK
e ESP_FAIL
Parameters
* mode: set ADC or DAC or both

* bit_per_sample: bit number of per sample

esp_err_t es8374_start (es_module_t mode)
Start ES8374 codec chip.
Return
« ESP_OK
« ESP_FAIL
Parameters
¢ mode: set ADC or DAC or both
esp_err_t es8374_stop (es_module_t mode)
Stop ES8374 codec chip.
Return
« ESP_OK
e« ESP_FAIL
Parameters

e mode: set ADC or DAC or both
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esp_err_t es8374_codec_set_voice_volume (int volume)
Set voice volume.
Return
¢« ESP_OK
< ESP_FAIL
Parameters
¢ volume: voice volume (0~100)
esp_err_t es8374_codec_get_voice_volume (int *volume)
Get voice volume.
Return
« ESP_OK
« ESP_FAIL
Parameters
e [out] *volume: voice volume (0~100)
esp_err_t es8374_set_voice_mute (bool enable)
Mute or unmute ES8374 DAC. Basically you can use this function to mute or unmute the output.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* enable: mute(1l) or unmute(0)
esp_err_t es8374_get_voice_mute (void)
Get ES8374 DAC mute status.
Return
< ESP_FAIL
¢« ESP_OK

esp_err_t es8374_set_mic_gain (es_mic_gain_t gain)
Set ES8374 mic gain.

Return
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¢ ESP_FAIL Parameter error
* ESP_OK Success
Parameters
¢ gain: db of mic gain
esp_err_t es8374_config_adc_input (es_adc_input_t input)
Set ES8374 ADC input mode.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
e input: adc input mode
esp_err_t es8374_config_dac_output (es_dac_output_t output)
Set ES8374 DAC output mode.
Return
e ESP_FAIL Parameter error
e ESP_OK Success
Parameters
e output: dac output mode
esp_err_t es8374_write_reg (uintd_t reg_add, uint8_t data)
Write ES8374 register.
Return
o ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* reg_add: address of register
* data: data of register

void es8374_read_all ()
Print all ES8374 registers.

Return
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e void

esp_err_t es8374_codec_config i2s (audio_hal_codec_mode_t mode, audio_hal_codec_i2s_iface_t

*iface)
Configure ES8374 codec mode and I2S interface.

Return
* ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* mode: codec mode
* iface: I2S config
esp_err_t es8374_codec_ctrl_state (audio_hal_codec_mode_t mode, audio_hal_ctrl_t ctrl_state)
Control ES8374 codec chip.
Return
¢ ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* mode: codec mode
e ctrl_state: start or stop decode or encode progress
esp_err_t es8374_pa_power (bool enable)
Set ES8374 PA power.
Return
¢ ESP_ERR_INVALID_ARG
« ESP_OK
Parameters

e enable: true for enable PA power, false for disable PA power
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Macros

ES8374_ADDR

2.9.5 ZL.38063 Driver

Driver for Z1.38063 codec chip used in ESP32-LyraTD-MSC audio board.

API Reference

Header File

¢ audio_hal/driver/z138063/z138063.h

Functions

esp_err_t z138063_codec_init (audio_hal_codec_config_t *cfg)
Initialize Z1.38063 chip.
Return
e ESP_OK
« ESP_FAIL
Parameters
* cfg: configuration of ZL38063
esp_err_t z138063_codec_deinit (void)
Deinitialize Z1.38063 chip.
Return
« ESP_OK
 ESP_FAIL
esp_err_t z138063_codec_ctrl_state (audio_hal_codec_mode_t mode, audio_hal_ctrl_t ctrl_state)
Control Z1.38063 chip.

The functions z138063_ctrl_state and z138063_config_i2s are not used by this driver. They are kept here to maintain
the uniformity and convenience of the interface of the ADF project. These settings for zI38063 are burned in
firmware and configuration files. Default i2s configuration: 48000Hz, 16bit, Left-Right channels. Use resampling
to be compatible with different file types.
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Return
* ESP_FAIL Parameter error
e ESP_OK Success
Parameters
* mode: codec mode
* ctrl_state: start or stop decode or encode progress

esp_err_t z138063_codec_config_i2s (audio_hal_codec_mode_t mode,

*iface)
Configure Z1.38063 codec mode and I2S interface.

Return
¢« ESP_FAIL Parameter error
* ESP_OK Success
Parameters
* mode: codec mode
e iface: I2S config
esp_err_t z138063_codec_set_voice_mute (bool mute)
mute or unmute the codec
Return
 ESP_OK
« ESP_FAIL
Parameters
e mute: true, false
esp_err_t z138063_codec_set_voice_volume (int volume)
Set voice volume.
Return
« ESP_OK
« ESP_FAIL
Parameters

e volume: voice volume (0~100)

audio_hal_codec_i2s_iface_t
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esp_err_t z138063_codec_get_voice_volume (int *volume)

Get voice volume.

Return

* ESP_OK

* ESP_FAIL
Parameters

e [out] *volume: voice volume (0~100)

2.10 Configuration Options

Compile-time configuration options specific to ESP-ADF.

2.10.1 Audio Codec Device Configuration

CODEC_ES8311_SUPPORT

Support ES8311 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES8311.

CODEC_ES7210_SUPPORT

Support ES7210 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES7210.

CODEC_ES7243_SUPPORT

Support ES7243 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES7243.
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CODEC_ES7243E_SUPPORT

Support ES7243E Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES7243E.

CODEC_ES8156_SUPPORT

Support ES8156 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES8156.

CODEC_AW88298_SUPPORT

Support AW88298 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec AW88298.

CODEC_ES8374_SUPPORT

Support ES8374 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES8374.

CODEC_ES8388_SUPPORT

Support ES8388 Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ES8388.
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CODEC_TAS5805M_SUPPORT

Support TAS5805M Codec Chip
Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec TAS5805M.

CODEC_ZL38063_SUPPORT

Support Z1.38063 Codec Chip

Found in: Component config > Audio Codec Device Configuration

Enable this option to support codec ZL38063. ZL.38063 firmware only support xtensa, don’ t enable for

RISC-V IC.

2.10.2 Audio HAL

AUDIO_BOARD

Audio board
Found in: Audio HAL
Select an audio board to use with the ESP-ADF
Available options:
* AUDIO_BOARD_CUSTOM
e ESP_LYRAT_V4 3 BOARD
* ESP_LYRAT_V4_2_BOARD
* ESP_LYRATD_MSC_V2_1_BOARD
* ESP_LYRATD_MSC_V2_2 BOARD
* ESP_LYRAT_MINI_V1_1_BOARD
* ESP32_KORVO_DU1906_BOARD
* ESP32_S2 KALUGA_1_VI1_2 BOARD
» ESP32_S3_KORVO2_V3_BOARD
« ESP32_S3_KORVO2L_V1_BOARD
* ESP32 S3 BOX_LITE_BOARD
« ESP32_S3_BOX_BOARD

» ESP32_S3_BOX_3_BOARD
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» ESP32_C3_LYRA_V2 BOARD

» ESP32_C6_DEVKIT_BOARD

ESP32_KORVO_DU1906_DAC

ESP32 KORVO DU1906 Board DAC chip
Found in: Audio HAL

Select DAC chip to use on ESP32_KORVO_DU1906 board

Available options:
¢ ESP32_KORVO_DU1906_DAC_TAS5805M

» ESP32_KORVO_DU1906_DAC_ES7148

ESP32_KORVO_DU1906_ADC

ESP32 KORVO DU1906 Board ADC chip
Found in: Audio HAL

Select ADC chip to use on ESP32_KORVO_DU1906 board

Available options:

* ESP32_KORVO_DU1906_ADC_ES7243

2.10.3 ADF Features

ESP_DISPATCHER_DELEGATE_TASK_CORE

Delegation task core
Found in: ADF Features

Pinned delegate task to core O or core 1.

ESP_DISPATCHER_DELEGATE_TASK_PRIO

Delegate task’ s prio
Found in: ADF Features

The delegate task’ s prio.
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ESP_DISPATCHER_DELEGATE_STACK_SIZE

Delegate task’ s stack size
Found in: ADF Features

The delegate task’ s stack is located in DRAM, modify this size to make sure all the needed operation can

be run success in the it.

2.10.4 ADF Library Configuration
MEDIA_PROTOCOL_LIB_ENABLE

Enable Media Protocol Library

Found in: ADF Library Configuration
MEDIA_LIB_MEM_AUTO_TRACE

Support trace memory automatically after media_lib_sal init

Found in: ADF Library Configuration
MEDIA_LIB_MEM_TRACE_DEPTH

Memory trace stack depth
Found in: ADF Library Configuration

Set memory trace depth

MEDIA_LIB_MEM_TRACE_NUM

Memory trace number
Found in: ADF Library Configuration

Set memory trace number
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MEDIA_LIB_MEM_TRACE_MODULE

Trace for module memory usage

Found in: ADF Library Configuration

MEDIA_LIB_MEM_TRACE_LEAKAGE

Trace for memory leakage

Found in: ADF Library Configuration

MEDIA_LIB_MEM_TRACE_SAVE_HISTORY

Trace to save memory history

Found in: ADF Library Configuration

MEDIA_LIB_MEM_SAVE_CACHE_SIZE

Cache buffer size to store save history
Found in: ADF Library Configuration

Set cache size for memory history

MEDIA_LIB_MEM_TRACE_SAVE_PATH

Memory trace save path
Found in: ADF Library Configuration

Set memory trace save path

2.10. Configuration Options
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CHAPTER

THREE

DESIGN GUIDE

The ESP32 is a powerful chip well positioned as a MCU of the audio projects. This section is intended to provide guidance
on process of designing an audio project with the ESP32 inside.

3.1 BiH
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3.2 Design Considerations

Depending on the audio data format, that may be lossless, lossy or compressed, e.g. WAV, MP3 or FLAC and the quality
expressed in sampling rate and bitrate, the project will require different resources: memory, storage space, input / output
throughput and the processing power. The resources will also depend on the project type and features discussed in i Fl
&t

This section describes capacity and performance of ESP32 system resources that should be considered when designing

an audio project to meet required data format, audio quality and functionality.
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' User Interface Buttons

Fig. 3: JWHLE B3 H 7~ Bl

3.2.1 Memory

The spare internal Data-RAM is about 290kB with “hello_world” example. For audio system this may be insufficient,
and therefore the ESP32 incorporates the ability to use up to 4MB of external SPI RAM (i.e. PSRAM) memory. The
external memory is incorporated in the memory map and is, within certain restrictions, usable in the same way internal
Data-RAM is.

Refer to External SPI-connected RAM section in IDF documenation for details, especially pay attention to its Restrictions

section which is very important.

To be able to use the PSRAM, if installed on your board, it should be enabled in menucofig under Component config >
ESP32-specific > SPI RAM config. The option CONFIG_SPIRAM_CACHE_WORKAROUND, set by default in the same
menu, should be kept enabled.

Note: Bluetooth and Wi-Fi can not coexist without PSRAM because it will not leave enough memory for an audio

application.
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Optimization of Internal RAM and Use of PSRAM

Internal RAM is more valuable asset since there are some restrictions on PSRAM. Here are some tips for optimizing
internal RAM.

o If PSRAM is in use, set all the static buffer to minimum value in Component config > Wi-Fi; if PSRAM is not used
then dynamic buffer should be selected to save memory. Refer to Wi-Fi Buffer Usage section in IDF documentation

for details.

e If PSRAM and BT are used, then CONFIG_BT_ALLOCATION_FROM_SPIRAM_FIRST and CON-
FIG_BT_BLE_DYNAMIC_ENV_MEMORY should be set as “yes” under Component config > Bluetooth >
Bluedroid Enable, to allocate more of 40kB memory to PSRAM

¢ If PSRAM and Wi-Fi are used, then CONFIG_WIFI_LWIP_ALLOCATION_FROM_SPIRAM_FIRST should be set
as “yes” under Component config > ESP32-specific > SPI RAM config, to allocate some memory to PSRAM

* Set CONFIG_WL_SECTOR_SIZE as 512 in Component config > Wear Levelling

Note: The smaller the size of sector be, the slower the Write / Read speed will be, and vice versa, but only 512 and 4096

are supported.

e Call char *buf = heap_caps_malloc(1024 * 10, MALLOC_CAP_SPIRAM | MAL-
LOC_CAP_8BIT) instead of malloc (1024 * 10) to use PSRAM, and call char *buf =
heap_caps_malloc (512, MALLOC_CAP_INTERNAL | MALLOC_CAP_8BIT) to use internal RAM.

* Not relying on malloc () to automatically allocate PSRAM allows to make a full control of the memory. By
avoiding the use of the internal RAM by othermalloc () calls, you can reserve more memory for high-efficiency

usage and task stack since PSRAM cannot be used as task stack memory.

 The task stack will always be allocated at internal RAM. On the other hand you can use of the xTaskCreat—
eStatic () function that allows to create tasks with stack on PSRAM (see options in PSRAM and FreeRTOS

menuconfig), but pay attention to its help information.

Important: Don’ tuse ROM codein xTaskCreateStatic task: The ROM code itself is linked in component s/
esp32/1d/esp32.rom.1d. However, you also need to consider other pieces of code that call ROM functions, as
well as the code that is not recompiled against the CONFIG_SPIRAM_CACHE_WORKAROUND patch, like the Wi-Fi and
Bluetooth libraries. In general, we advise using this only in threads that do not call any IDF libraries (including libc),

doing only calculations and using FreeRTOS primitives to talk to other threads.
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Memory Usage by Component Overview

Below is a table that contains ESP-ADF components and their memory usage. Choose the components needed and find
out how much internal RAM is left. The table is divided into two parts, when PSRAM is used or not. If PSRAM (external
RAM) is in use, then some of the memory will be allocated at PSRAM automatically.

The initial spare internal RAM is 290kB.

Component | Internal RAM Required

PSRAM not used With PSRAM
Wi-Fi ! 50kB+ 50kB+
Bluetooth 140kB (50kB if only BLE needed) | 95kB (50kB if only BLE needed)
Flash Card 2 | 12kB+ 12kB+
1283 Configurable, 8kB for reference Configurable, 8kB for reference
RingBuffer # | Configurable, 30kB for reference 0kB, all moved into PSRAM

Notes to the table above

1.

According to the Wi-Fi menuconfig each Tx and Rx buffer occupies 1.6kB internal RAM. The value of 50kB RAM
is assuming use of 5 Rx static buffers and 6 Tx static buffers. If PSRAM is not in use, then the “Type of WiFi Tx
Buffer” option should be set as DYNAMIC in order to save RAM, in this case, the RAM usage will be far less than
50kB, but programmer should keep at least 50kB available for the Wi-Fi to be able to transmit the data. [Internal
RAM only]

Taking ESP32-LyraT V4.3 as an example, depending on value of SDCARD_OPEN_FILE NUM_MAX in au-
dio_board/lyrat_v4_3/board_def.h, that is then used in sdcard_mount () function, the RAM needed will in-
crease with a greater number of maximum open files. 12kB is the RAM needed with 5 max files and 512 bytes
CONFIG_WL_SECTOR_SIZE. [Internal RAM only]

Depending on configuration settings of the I2S stream, refer to audio_stream/include/i2s_stream.h and au-

dio_stream/i2s_stream.c. [Internal RAM only]

Depending on configuration setting of the Ringbuffer, refer to DEFAULT_PIPELINE_RINGBUF_SIZE in au-

dio_pipeline/include/audio_pipeline.h or user setting, if the buffer is created with e.g. rb_create ().

3.2.2 System Settings

The following settings are recommended to achieve a high Wi-Fi performance in an audio project.

Note: Use ESP32 modules and boards from reputable vendors that put attention to product design, component selection

and product testing. This is to have confidence of receiving well designed boards with calibrated RF.

* Set these following options in menuconfig.
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Flash SPI mode as QIO

Flash SPI speed as 8SOMHz

CPU frequency as 240MHz

Set Default receive window size as 5 times greater than Maximum Segment Size in Component config > LWIP
> TCP

e If external antenna is used, then set PHY_RF_CAL_PARTIAL as PHY_RF_CAL_FULL in *‘ ’ esp-
idf/components/esp32/phy_init.c’’

3.3 Software Design

Espressif audio framework project.

3.3.1 Features

1. All of Streams and Codecs based on audio element.
2. All events based on queue.
3. Audio pipeline supports dynamic combination.
4. Audio pipeline supports multiple elements.
5. Pipeline Support functionality plug-in.
6. Audio common peripherals support work in the one task.
7. Support post-event mechanism in peripherals.
8. Support high level audio play API based on element and audio pipeline.
9. Audio high level interface supports dynamic adding of codec library.
10. Audio high level interface supports dynamic adding of input and output stream.

11. ESP audio supports multiple audio pipelines.

3.3.2 Desigh Components

Five basic components are - Audio Element, Audio Event, Audio Pipeline, ESP peripherals, ESP audio
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Audio Element

Example

Please refer to audio_stream/fatfs_stream.c for an example of using an audio element.

Audio Event

Example

Please refer to player/pipeline_http_mp3/main/play_http_mp3_example.c for an example of using an audio event.

Audio Pipeline

Example

Please refer to player/pipeline_play_sdcard_music/main/play_sdcard_music_example.c for an example of linking ele-

ments into an audio pipeline.

Audio Peripheral

Example

ESP_LOGI (TAG, "[ 3 ] Start and wait for Wi-Fi network");
esp_periph_config_t periph_cfg = DEFAULT_ESP_PERIPH_SET_CONFIG() ;
esp_periph_set_handle_t set = esp_periph_set_init (&periph_cfqg);
periph_wifi_cfg_t wifi_cfg = {
.wifi_config.sta.ssid = CONFIG_WIFI_SSID,
.wifi_config.sta.password = CONFIG_WIFI_PASSWORD,
bi
esp_periph_handle_t wifi_handle = periph_wifi_init (&wifi_cfqg);
esp_periph_start (set, wifi_handle);
periph_wifi_wait_for_connected(wifi_handle, portMAX_DELAY) ;
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Audio Player

Example

Please refer to cli for an example of initializing esp_audio as an audio player.

3.4 Development Boards

Below are getting started guides and hardware details of audio development boards designed by Espressif.
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3.4.2 ESP32-LyraT-Mini V1.2 Hardware Reference

This guide provides functional descriptions and configuration options for ESP32-LyraT-Mini V1.2 audio development
board. As an introduction to functionality and using the LyraT, please see ESP32-LyraT-Mini V1.2 X145 &.

In this Section

e QOverview

e Functional Description

o Allocation of ESP32 Pins to Test Points
— JTAG Test Point
— UART Test Point

o MicroSD Card

GPIO Allocation Summary
* Notes on Power Distribution
— Power Supply over USB and from Battery

— Independent Audio and Digital Power Supply

o Selecting of the Audio Output
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o Related Documents I

Overview

ESP32-LyraT is a hardware platform designed for the dual-core ESP32 audio applications, e.g., Wi-Fi or BT audio

speakers, speech-based remote controllers, connected smart-home appliances with one or more audio functionality, etc.

The block diagram below presents main components of ESP32-LyraT-Mini.

BAT
= : Al System
—_— LEDs
Battery Auto Select
Charger o
: ) P e LDO *Z» Audio
Power ; Codec |
Supply 125 .
5V - > 1
— LDO > ES8311 '
USB1 v ~ e :
o HO e
H ) . H
- Automatic 3.3V, :
> ESP32- !
i Upload | |\ROVER-E j=——25 | ADC o Audio
- izc _|ES7243 % =, outnut
SB2 - i : P
u . o+=n- | USB/ | UART | 3 5
UART x :
B PA _CTRL
!
08 8 vy
T < 5V 3.7V
!l PA
o Keys x 2 Keys x 6 :
.. ESP32-LyraT-Mini V1.2

Fig. 6: ESP32-LyraT-Mini V1.2 Electrical Block Diagram

Functional Description
The following list and figure describe key components, interfaces, and controls of the ESP32-LyraT-Mini board. The list
provides description starting from the picture’ s top right corner and going clockwise.

MicroSD Slot The development board supports a MicroSD card in SPI/1-bit modes, and can store or play audio files in
the MicroSD card. See MicroSD Card for pinout details.

Microphone On-board microphone connected to AINRP/AINRP of the Audio ADC Chip.

System LEDs Two general purpose LEDs (green and red) controlled by ESP32-WROVER-E Module to indicate

certain operation states of the audio application using dedicated API.
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Audio Codec The audio codec chip, ES8311, is a low power mono audio codec. It consists of 1-channel ADC, 1-
channel DAC, low noise pre-amplifier, headphone driver, digital sound effects, analog mixing, and gain functions.
It is interfaced with ESP32-WROVER-E Module over I12S and I2C buses to provide audio processing in hardware

independently from the audio application.

Audio Output Output socket to connect headphones with a 3.5 mm stereo jack. One of the socket’ s terminals is wired

to ESP32 to provide jack insertion detection.

ADC The audio codec chip, ES7243, is a low power multi-bit delta-sigma audio ADC and DAC. In this board this chip

is used as the microphone interface.
PA A power amplifier used to amplify the audio signal from the Audio Codec Chip for driving the speaker.

Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins have a
2.00 mm / 0.08” pitch.

Function Press Keys Six press keys labeled Rec, Mode, Play, Set, Vol-, and Vol+. They are routed to ESP32-
WROVER-E Module and intended for development and testing of a Ul for audio applications using dedicated
APL.

Boot/Reset Press Keys Boot: holding down the Boot button and momentarily pressing the Reset button initiates the
firmware upload mode. Then user can upload firmware through the serial port. Reset: pressing this button alone

resets the system.

Automatic Upload A simple two transistor circuit to put ESP32 into firmware upload mode depending on the status of
UART DTR and RTS signals. The signals are controlled by an external application to upload the firmware over the
USB-UART interface.

USB-UART Port Functions as the communication interface between a PC and the ESP32 module.
USB-UART Bridge A single chip USB-UART bridge CP2102N provides up to 3 Mbps transfers rates.
USB Power Port Provides the power supply for the board.

Standby/Charging LEDs The Standby green LED indicates that power has been applied to the USB Power Port. The
Charging red LED indicates that a battery connected to the Battery Socket is being charged.

Battery Socket Two-pin socket to connect a single cell Li-ion battery. The pins have a 2.00 mm / 0.08” pitch. The
battery serves as an alternative power supply to the USB Power Port for charging the board. Make sure to use a
Li-ion battery that has protection circuit and fuse. The recommended specifications of the battery: capacity > 1000
mAbh, output voltage 3.7 V, input voltage 4.2 V -5 V. Please verify if polarity on the battery plug matches polarity

of the socket as marked on the board’ s soldermask besides the socket.

Battery Charger Constant current and constant voltage linear charger for single cell lithium-ion batteries AP5056. Used

for charging of a battery connected to the Battery Socket over the USB Power Port.
Power Supervisor Provides EN signal to enable ESP32 once power supply voltage stabilizes.

Power On Switch Power on/off knob: toggling it to the top powers the board on; toggling it to the down powers the
board off.

3.4. Development Boards 309


http://www.everest-semi.com/pdf/ES8311%20PB.pdf
http://www.everest-semi.com/pdf/ES7243%20PB.pdf

Read the Docs Template Documentation

UART Terminals JTAG Terminals

MicroSD
Slot
ESP32-WROVER-E
Module Microphone
Power On LED System
Power On Switch LEDs
Power Supervisor Audio Codec
Battery Charger Audio
Battery Socket Output
Standby / ADC
Charging LEDs PA
USB Power Port Speaker
. E o | / Output
USB-UART Bridge HERTE Tl el =0 SPEAKER
._ % \\ ESP32-LyraT-Mini_V1.2
USB-UART Port o m Espressif.com
Automatic Upload = Tl ; :
Reset / Boot Press Keys Function Press Keys
Fig. 7: ESP32 LyraT-Mini V1.2 Board Layout
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Note: The Power On Switch does not affect / disconnect the Li-ion battery charging. More information, you can
refer to ESP32-LyraT-Mini V1.2 schematic (PDF).

Power On LED Red LED indicating that Power On Switch is turned on.

ESP32-WROVER-E Module The ESP32-WROVER-E module contains ESP32 chip to provide Wi-Fi / Bluetooth
connectivity and data processing power as well as integrates 4 MB external SPI flash and an additional 8 MB

PSRAM for flexible data storage.

UART Termininals Serial port: provides access to the serial TX/RX signals between ESP32-WROVER-E Module
and USB-UART Bridge Chip. See UART Test Point for pinout details.

JTAG Termininals Provides access to the JTAG interface of ESP32-WROVER-E Module. It may be used for de-
bugging, application upload, as well as implementing several other functions, e.g., Application Level Tracing. See

JTAG Test Point for pinout details.

Allocation of ESP32 Pins to Test Points

This section describes allocation of test points available on the ESP32-LyraT-Mini board.

The test points are bare through hole solder pads and have standard 2.54 mm / 0.1 inch pitch. User may need to populate

them with pin headers or sockets for easy connection of external hardware.

JTAG Test Point

ESP32 Pin JTAG Signal
1 | MTDO / GPIO15 | TDO
2 | MTCK/GPIO13 | TCK
3 | MTDI/GPIO12 | TDI
4 | MTMS /GPIO14 | TMS
UART Test Point
ESP32 Pin | Pin Description

1 | RXDO RX

2 | TXDO X

3 | GND GND

4 | n/a 33V
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MicroSD Card

Implemented on this board MicoSD card interface operates in SPI/1-bit mode. The board is able to support SPI/4-b it
mode after populating couple of additional components on locations reserved on the PCB. See ESP32-LyraT-Mini V1.2

schematic (PDF) for additional information. Not populated components are marked (NC) on the schematic.

ESP32 Pin MicroSD Signal
1 | MTDI/GPIO12 | —
2 | MTCK/GPIO13 | —
3 | MTDO/GPIO15 | CMD
4 | MTMS/GPIO14 | CLK
5 | GPIO2 DATAO
6 | GPIO4 -
7 | GPIO34 CD

GPIO Allocation Summary

The table below provides allocation of GPIOs exposed on terminals of ESP32-WROVER-E Module to control specific

components or functions of the board.

Pin' | Pin Name | ES8311 ES7243 Keys MicroSD Other

3 EN EN_KEY

4 S_VP 12S_DATA

5 S_VN REC, MODE, PLAY, SET, VOL-, VOL+

6 1034 CD

7 1035 12S0_ASDOUT

8 1032 12S1_SCLK

9 1033 12S1_LRCK

10 1025 12SO_LRCK

11 1026 12S0_DSDIN

12 1027 Blue_LED

13 1014 CLK

14 1012 NC (DATA?2)

16 1013 NC (DATA3)

17 SD2

18 SD3

19 CMD

20 CLK

21 SDO

Continued on next page
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Table 1 - continued from previous page

Pin' | Pin Name | ES8311 ES7243 Keys MicroSD Other

22 SD1

23 1015 CMD

24 102 102_KEY DATAO

25 100 12S0_MCLK 12S1_MCLK | IO0_KEY

26 104 NC (DATA1)

27 NC (I016)

28 NC (1017)

29 105 12S0_SCLK

30 1018 12C_SDA 12C_SDA

31 1019 PJ_DET 2
33 1021 PA_CTRL?
34 RXDO RXDO *

35 TXDO TXDO *

36 1022 Green_LED
37 1023 12C_SCK 12C_SCL

PJ_DET - phone jack insertion detect signal

. Pin - ESP32-WROVER-E module pin number, GND and power supply pins are not listed

PA_CTRL - NS4150 power amplifier chip control signal

RXDO0, TXDO - serial communication signals connected to TXD and RXD pins of CP2102N USB-UART bridge

NC - not connected

Notes on Power Distribution

The ESP32-LyraT-Mini board provides some basic features to isolate noise from digital components by providing separate

power distribution for audio and digital subsystems.

Power Supply over USB and from Battery

There are two ways to power the development board: 5 V USB Power Port or 3.7 V optional battery. The optional battery

is preferable for applications where a cleaner power supply is required.
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Fig. 8: ESP32-LyraT-Mini V1.2 - Dedicated USB Power Supply Socket
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Fig. 9: ESP32-LyraT-Mini V1.2 - Power Supply from a Battery

Independent Audio and Digital Power Supply

The board features independent power supplies to the audio components and the ESP32 module. This should reduce

noise in the audio signal from digital components and improve overall performance of the components.

Selecting of the Audio Output
The board provides a mono audio output signal on pins OUTN and OUTP of the ES8311 codec chip. The signal is routed
to two outputs:

» Power amplifier (PA) to drive an external speaker

¢ Phone jack socket to drive external headphones

The board design assumes that selection between one of these outputs is implemented in software, as opposed to using
traditional mechanical contacts in a phone jack socket, that would disconnect the speaker once a headphone jack is

inserted.
Two digital 10 signals are provided to implement selection between the speaker and the headphones:
* PJ_DET - digital input signal to o detect when a headphone jack is inserted,

* PA_CTRL - digital output signal to enable or disable the amplifier IC.
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Module Power Supply:
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Fig. 10: ESP32-LyraT-Mini V1.2 - Digital Power Supply

Audio Power Supply:
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Fig. 11: ESP32-LyraT-Mini V1.2 - Audio Power Supply
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The application running on ESP32 may then enable or disable the PA with PA_CTRL basing on status of PJ_DET.

Please see GPIO Allocation Summary for specific GPIO numbers allocated to these signals.

Related Documents
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3.4.4 ESP32-LyraT V4.3 Hardware Reference

This guide provides functional descriptions, configuration options for ESP32-LyraT V4.3 audio development board. As
an introduction to functionality and using the LyraT, please see ESP32-LyraT V4.3 A 1145 &. Check section Other

Versions of LyraT if you have different version of the board.

In this Section

e QOverview
e Functional Description
— Hardware Setup Options
» Enable MicroSD Card in 1-wire Mode
« Enable MicroSD Card in 4-wire Mode
« Enable JTAG
« Using Automatic Upload
— Allocation of ESP32 Pins
— Pinout of Extension Headers
» UART Header / JP2
« 128 Header / JP4
« [2C Header / JP5
» JTAG Header / JP7
— Notes of Power Distribution
« Power Supply Separation
# Three Dedicated LDOs
» Separate Power Feed for the PAs
— Selecting of the Audio Output

e Other Versions of LyraT

o Related Documents
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Overview

The ESP32-LyraT development board is a hardware platform designed for the dual-core ESP32 audio applications, e.g.,

Wi-Fi or BT audio speakers, speech-based remote controllers, smart-home appliances with audio functionality(ies), etc.

The block diagram below presents main components of the ESP32-LyraT.

MIC1 & MIC2
BAT e e Y Y .
a7V . MicroSD
—l 1 —»{ LDO [—»>
— Battery Auto Select [ L
i |Charger . s 2
s oo BTN B e
: b | _O/O- . o Audio AUX
Power o Codec
Supply ! 12 -_E
5v L - <> ES8388 E
USB1 0o 12 '
o ESP32 Headfnhone
" o . -

: Automatic Output
Programming > B;;Io:dl —| WROVER-E :.[3
USB2 <« D+o- | USB / UART _ . :

UART
5 5V [3.7V » PAl
o
o
© L :
| PA2 |+
Push Buttons 1 - 4 Touch Pads 1 - 4 - '

Fig. 14: ESP32-LyraT V4.3 Electrical Block Diagram

Functional Description

The following list and figure describe key components, interfaces and controls of the ESP32-LyraT board.

ESP32-WROVER-E Module The ESP32-WROVER-E module contains ESP32 chip to provide Wi-Fi / Bluetooth
connectivity and data processing power as well as integrates 4 MB external SPI flash and an additional 8§ MB

PSRAM for flexible data storage.

Green LED A general purpose LED controlled by the ESP32-WROVER-E Module to indicate certain operation states
of the audio application using dedicated API.

Function DIP Switch Used to configure function of GPIO12 to GPIO15 pins that are shared between devices, primarily
between JTAG Header and MicroSD Card. By default, the MicroSD Card is enabled with all switches in OFF
position. To enable the JTAG Header instead, switches in positions 3, 4, 5 and 6 should be put ON. If JTAG is not
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used and MicroSD Card is operated in the one-line mode, then GPIO12 and GPIO13 may be assigned to other

functions. Please refer to ESP32 LyraT V4.3 schematic for more details.

JTAG Header Provides access to the JTAG interface of ESP32-WROVER-E Module. It may be used for debugging,
application upload, as well as implementing several other functions, e.g., Application Level Tracing. See JTAG
Header /JP7 for pinout details. Before using JTAG signals to the header, Function DIP Switch should be enabled.
Please note that when JTAG is in operation, MicroSD Card cannot be used and should be disconnected because

some of JTAG signals are shared by both devices.

UART Header Serial port: provides access to the serial TX/RX signals between ESP32-WROVER-E Module and
USB-UART Bridge Chip.

I2C Header Provides access to the I12C interface. Both ESP32-WROVER-E Module and Audio Codec Chip are
connected to this interface. See I2C Header / JP5 for pinout details.

MicroSD Slot The development board supports a MicroSD card in SP1/1-bit/4-bit modes, and can store or play audio
files in the MicroSD card. Note that JTAG cannot be used and should be disconnected by setting Function DIP

Switch when MicroSD Card is in operation, because some of signals are shared by both devices.

I2S Header Provides access to the 12S interface. Both ESP32-WROVER-E Module and Audio Codec Chip are
connected to this interface. See 125 Header / JP4 for pinout details.

Left Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

AUX Input Aucxiliary input socket connected to IN2 (left and right channel) of the Audio Codec Chip. Use a 3.5 mm

stereo jack to connect to this socket.

Headphone Output Output socket to connect headphones with a 3.5 mm stereo jack.

Note: The socket may be used with mobile phone headsets and is compatible with OMPT standard headsets only.

It does work with CTIA headsets. Please refer to Phone connector (audio) on Wikipedia.

Right Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

Left Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.

Right Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.

PA Chip A power amplifier used to amplify stereo audio signal from the Audio Codec Chip for driving two speakers.

Boot/Reset Press Keys Boot button: holding down the Boot button and momentarily pressing the Reset button to initiate
the firmware download mode. Then you can download firmware through the serial port. Reset button: pressing

this button alone resets the system.

Touch Pad Buttons Four touch pads labeled Play, Sel, Vol+ and Vol-. They are routed to ESP32-WROVER-E Module

and intended for development and testing of a UI for audio applications using dedicated API.
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Fig. 15: ESP32-LyraT V4.3 Board Layout
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Audio Codec Chip The Audio Codec Chip, ES8388, is a low power stereo audio codec with a headphone amplifier.
It consists of 2-channel ADC, 2-channel DAC, microphone amplifier, headphone amplifier, digital sound effects,
analog mixing and gain functions. It is interfaced with ESP32-WROVER-E Module over 12S and I2S buses to

provide audio processing in hardware independently from the audio application.

Automatic Upload Install three jumpers on this header to enable automatic loading of application to the ESP32. Install

all jumpers together on all three headers. Remove all jumpers after upload is complete.

Function Press Keys Two key labeled Rec and Mode. They are routed to ESP32-WROVER-E Module and intended
for developing and testing a UI for audio applications using dedicated API.

USB-UART Bridge Chip A single chip USB-UART bridge provides up to 1 Mbps transfers rate.
USB-UART Port Functions as the communication interface between a PC and the ESP32 module.
USB Power Port Provides the power supply for the board.

Standby / Charging LEDs The Standby green LED indicates that power has been applied to the Micro USB Port.
The Charging red LED indicates that a battery connected to the Battery Socket is being charged.

Battery Socket Two pins socket to connect a single cell Li-ion battery.

Note: Please verify if polarity on the battery plug matches polarity of the socket as marked on the board’ s

soldermask besides the socket.

Battery Charger Chip Constant current & constant voltage linear charger for single cell lithium-ion batteries AP5056.
Used for charging of a battery connected to the Battery Socket over the Micro USB Port.

Power On LED Red LED indicating that Power On Switch is turned on.

Note: The Power On Switch does not affect / disconnect the Li-ion battery charging.

Power Switch Power on/off knob: toggling it to the left powers the board on; toggling it to the right powers the board
off.

Hardware Setup Options

There are a couple of options to change the hardware configuration of the ESP32-LyraT board. The options are selectable
with the Function DIP Switch.
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Enable MicroSD Card in 1-wire Mode

DIP SW

Position

OFF

OFF

OFF

OFF

OFF

OFF

OFF!

(|| N |~ WIN| -

n/a

1. AUX Input detection may be enabled by toggling the DIP SW 7 ON. Note that the AUX Input signal pin should

not be be plugged in when the system powers up. Otherwise the ESP32 may not be able to boot correctly.

In this mode:
* JTAG functionality is not available

¢ Vol- touch button is available for use with the API

Enable MicroSD Card in 4-wire Mode

DIP SW

Position

ON

ON

OFF

OFF

OFF

OFF

OFF

XX I || N || W~

n/a

In this mode:

¢ JTAG functionality is not available

¢ Vol- touch button is not available for use with the API

¢ AUX Input detection from the API is not available
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Enable JTAG

DIP SW | Position
OFF
OFF
ON

ON

ON

ON

ON

n/a

(|| N |~ WIN| -

In this mode:
¢ MicroSD Card functionality is not available, remove the card from the slot
¢ Vol- touch button is not available for use with the API

¢ AUX Input detection from the API is not available

Using Automatic Upload

Entering of the ESP32 into upload mode may be done in two ways:
e Manually by pressing both Boot and RST keys and then releasing first RST and then Boot key.

* Automatically by software performing the upload. The software is using DTR and RTS signals of the serial inter-
face to control states of EN, I00 and 102 pins of the ESP32. This functionality is enabled by installing jumpers
in three headers JP23, JP24 and JP2S. For details see ESP32 LyraT V4.3 schematic. Remove all jumpers after

upload is complete.

Allocation of ESP32 Pins

Several pins ESP32 module are allocated to the on board hardware. Some of them, like GPIOO0 or GPIO2, have multiple
functions. Please refer to the table below or ESP32 LyraT V4.3 schematic for specific details.
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GPIO Pin Type | Function Definition
SENSOR_VP | I Audio Rec (PB)

SENSOR_VN | I Audio Mode (PB)

1032 /0 Audio Set (TP)

1033 /0 Audio Play (TP)

1027 /0 Audio Vol+ (TP)

1013 /0 JTAG MTCK, MicroSD D3, Audio Vol- (TP)
1014 /0 JTAG MTMS, MicroSD CLK
1012 1/0 JTAG MTDI, MicroSD D2, Aux signal detect
1015 /0 JTAG MTDO, MicroSD CMD
102 I/0 Automatic Upload, MicroSD D0
104 1/0 MicroSD D1

1034 | MicroSD insert detect

100 1/0 Automatic Upload, 12S MCLK
105 /0 12S SCLK

1025 /0 12S LRCK

1026 /0 12S DSDIN

1035 I 12S ASDOUT

1019 1/0 Headphone jack insert detect
1022 /0 Green LED indicator

1021 /0 PA Enable output

1018 /0 12C SDA

1023 /0 12C SCL

¢ (TP) - touch pad

e (PB) - push button

Pinout of Extension Headers

There are several pin headers available to connect external components, check the state of particular signal bus or debug

operation of ESP32. Note that some signals are shared, see section Allocation of ESP32 Pins for details.

UART Header / JP2

Header Pin
3.3V

X

RX

GND

AW =
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12S Header / JP4

I12C Header Pin | ESP32 Pin
1 | MCLK GPIO
2 | SCLK GPIOS
1 | LRCK GPIO25
2 | DSDIN GPIO26
3 | ASDOUT GPIO35
3 | GND GND
12C Header / JP5
12C Header Pin | ESP32 Pin
SCL GPIO23
2 | SDA GPIO18
GND GND
JTAG Header / JP7
ESP32 Pin JTAG Signal
1 | MTDO / GPIO15 | TDO
2 | MTCK/GPIO13 | TCK
3 | MTDI/GPIO12 | TDI
4 | MTMS / GPIO14 | TMS

Notes of Power Distribution

The board features quite extensive power distribution system. It provides independent power supplies to all critical com-
ponents. This should reduce noise in the audio signal from digital components and improve overall performance of the

components.
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Power Supply Separation

The main power supply is 5V and provided by a USB. The secondary power supply is 3.7V and provided by an optional
battery. The USB power itself is fed with a dedicated cable, separate from a USB cable used for an application upload.
To further reduce noise from the USB, the battery may be used instead of the USB.

Power System:

USB<->UART: Charge Circuit:
VEUS vusE VBUS
R P
| . SN iL
. D2 H 1NEETH pocurary of RS should be 1%0_4
Riz oR1z M e oe | o BT OR(1%] D2, RED LED
B o AL PRoG THRG [+ —
2 7| GND ETDEY & — L]
LESDEDE.OCTIG vee PGELAE :l D4 GREEN LED
o AP5056 :_|__ vaaT
J—: £ 2 ND
ahND e
GhD 5 D’:‘ 4 Jzas s
= pum— pum—
=38 = conz 5 E
= = B £
GND GND = =
. Battery E a
6 - 1 vBUS 1 RZE = 4
GND VBUS [ = =]
GND - D- [ 1= =
5 GND - D+ [ '
GND - NG [5— 1
GND bzz bis bzo aND
USE_CONE LESDE0E.0CTIG
LESDEDE OCTIG
¥DE.OCTIG .
LESDEDS.0CTIG Power Switch:
RO RO VUSE Vo
§ R214 | OR(1%)
VEAT
? PE—
oz 141

VBUS AD3407

g .
R215 100K(5%)

Fig. 16: ESP32 LyraT V4.3 - Power Supply Separation

Three Dedicated LDOs

ESP32 Module

To provide enough current the ESP32, the development board adopts LD1117S33CTR LDO capable to supply the max-

imum output current of 800mA.
MicroSD Card and Audio Codec

Two separate LDOs are provided for the MicorSD Card and the Audio Codec. Both circuits have similar design that

includes an inductor and double decoupling capacitors on both the input and output of the LDO.
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Module Power Supply:

VBAT_For_LDO U3 VDD33
-
3 a8 2 5
. 2 vour _ vouT 120 OR(1%) |
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R15 & wvout
[ L[D1117833CTR
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Fig. 17: ESP32 LyraT V4.3 - Dedicated LDO for the ESP32 Module

SDIO Power Supply:

VBAT_For_SDIO
To” GND
T e
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Fig. 18: ESP32 LyraT V4.3 - Dedicated LDO for the MicroSD Card
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Separate Power Feed for the PAs

The audio amplifier unit features two NS4150 that require a large power supply for driving external speakers with the
maximum output power of 3W. The power is supplied directly to both PAs from the battery or the USB. The development
board adds a set of LC circuits at the front of the PA power supply, where L uses 1.5A magnetic beads and C uses 10uF

aluminum electrolytic capacitors, to effectively filter out power crosstalk.

SVDD33

PA Output:
R143
10K(1%)(NC) Ut
1021 R144 OR(1%) 1 8 PA_OUTL+
2 |CTRL ~ OUT+ 7 1 5A@1anohm(zs%) 90mohm(E\LM13PG1B1SN1D)
PA_INL+ 3 |Bypass  GND g PA_PVDD1 VBAT_For_Audio
PA_INL- 4 | IN+ VCC 5 PA_OUTL-
R142 IN- ouT- 98
10K(1%) 224 +c101
NS4150 HUF/16V(10%)
uFHEV 10%) RVT 10uF/16V(10%)
AU_GN AU_GND AU_GND —
AU_GND
©VDD33
R236
10K(1%)(NC)
u12
1 8 PA_OUTR+
2 |CTRL ~ OUT+ 5 1 5A@1800hm(25%) 90mohm(BLM18PG181SN1D)
PA_INR+ 3 |Bypass  GND g PA_PVDD2 114 VBAT_For_Audio
R235  PA_INR- 4 | IN+ Vee 5 PA_OUTR-
10K(1%) IN- ouT- 215
225 +C213
NS4150 MUF/16V(10%)
1UF18Y(10%) RVT 10uF/16V(10%)
L L L
U_GN AU_GND AU_GND —

AU_GND

Fig. 19: ESP32 LyraT V4.3 - Power Supply for the PAs

Selecting of the Audio Output

The development board uses two mono Class D amplifier ICs, model number NS4150 with maximum output power of
3W and operating voltage from 3.0V to 5.25V.

The audio input source is the digital-to-analog converter (DAC) output of the ES8388. Audio output supports two external
speakers.

An optional audio output is a pair of headphones feed from the same DACs as the amplifier ICs.

To switch between using headphones and speakers, the board provides a digital input signal to detect when a headphone
jack is inserted and a digital output signal to enable or disable the amplifier ICs. In other words selection between
speakers and headphones is under software control instead of using mechanical contacts that would disconnect speakers

once a headphone jack is inserted.
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Other Versions of LyraT

o ESP32-LyraT V4.2 Getting Started Guide

o ESP32-LyraT V4 Getting Started Guide

Related Documents

e ESP32 LyraT V4.3 schematic (PDF)

o ESP32-LyraT V4.3 N 11354

ESP32 Datasheet (PDF)
¢ ESP32-WROVER-E Datasheet (PDF)

* JTAG Debugging

3.4.5 ESP32-LyraT V4.2 Getting Started Guide
This guide provides users with functional descriptions, configuration options for ESP32-LyraT V4.2 audio development
board, as well as how to get started with the ESP32-LyraT board.

The ESP32-LyraT development board is a hardware platform designed for the dual-core ESP32 audio applications, e.g.,

Wi-Fi or BT audio speakers, speech-based remote controllers, smart-home appliances with audio functionality(ies), etc.

If you like to start using this board right now, go directly to section Start Application Development.

What You Need

e 1 x ESP32 LyraT V4.2 board

¢ 2 x Speaker or headphones with a 3.5 mm jack. If you use a speaker, it is recommended to choose one no more
than 3 watts, and JST PH 2.0 2-Pin plugs are needed. In case you do not have this type of plug it is also fine to use

Dupont female jumper wires during development.
* 2 x Micro-USB 2.0 cables, Type A to Micro B

¢ 1 x PC loaded with Windows, Linux or Mac OS
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Overview

The ESP32-LyraT V4.2 is an audio development board produced by Espressif built around ESP32. It is intended for
audio applications, by providing hardware for audio processing and additional RAM on top of what is already onboard of
the ESP32 chip. The specific hardware includes:

* ESP32-WROVER Module

* Audio Codec Chip

* Dual Microphones on board

¢ Headphone input

¢ 2 x 3-watt Speaker output

* Dual Auxiliary Input

¢ MicroSD Card slot (1 line or 4 lines)
* Six buttons (2 physical buttons and 4 touch buttons)
¢ JTAG header

¢ Integrated USB-UART Bridge Chip
¢ Li-ion Battery-Charge Management

The block diagram below presents main components of the ESP32-LyraT and interconnections between components.

Wi-Fi / BT
L=~
. |
BAT &
' : | Batt ; -
i : Ct?aregrgr ESP32

USBS [ | T | ......
i UART

eprmare  ESP32 Lyral |

Fig. 20: ESP32-LyraT Block Diagram
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Functional Description

The following list and figure describe key components, interfaces and controls of the ESP32-LyraT board.

ESP32-WROVER Module The ESP32-WROVER module contains ESP32 chip to provide Wi-Fi / BT connectivity
and data processing power as well as integrates 32 Mbit SPI flash and 32 Mbit PSRAM for flexible data storage.

Green and Red LEDs Two general purpose LEDs controlled by ESP32-WROVER Module to indicate certain oper-

ation states of the audio application using dedicated API.

Function DIP Switch Used to configure function of GPIO12 to GPIO15 pins that are shared between devices, primarily
between JTAG Header and MicroSD Card. By default, the MicroSD Card is enabled with all switches in OFF
position. To enable the JTAG Header instead, switches in positions 3, 4, 5 and 6 should be put ON. If JTAG is not
used and MicroSD Card is operated in the one-line mode, then GPIO12 and GPIO13 may be assigned to other

functions. Please refer to ESP32 LyraT V4.2 schematic for more details.

JTAG Header Provides access to the JTAG interface of ESP32-WROVER Module. It may be used for debugging,
application upload, as well as implementing several other functions, e.g., Application Level Tracing. See JTAG
Header /JP7 for pinout details. Before using JTAG signals to the header, Function DIP Switch should be enabled.
Please note that when JTAG is in operation, MicroSD Card cannot be used and should be disconnected because

some of JTAG signals are shared by both devices.

UART Header Serial port: provides access to the serial TX/RX signals between ESP32-WROVER Module and USB-
UART Bridge Chip.

I2C Header Provides access to the 12C interface. Both ESP32-WROVER Module and Audio Codec Chip are con-
nected to this interface. See I2C Header / JP5 for pinout details.

MicroSD Card The development board supports a MicroSD card in SPI/1-bit/4-bit modes, and can store or play audio
files in the MicroSD card. See MicroSD Card / J5 for pinout details. Note that JTAG cannot be used and should
be disconnected by setting Function DIP Switch when MicroSD Card is in operation, because some of signals

are shared by both devices.

I2S Header Provides access to the I12S interface. Both ESP32-WROVER Module and Audio Codec Chip are con-
nected to this interface. See 125 Header / JP4 for pinout details.

Left Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

AUX Input Auxiliary input socket connected to IN2 (left and right channel) of the Audio Codec Chip. Use a 3.5 mm

stereo jack to connect to this socket.
Headphone Output Output socket to connect headphones with a 3.5 mm stereo jack.
Right Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

Left Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.

Right Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.
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Fig. 21: ESP32-LyraT V4.2 Board Layout
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PA Chip A power amplifier used to amplify stereo audio signal from the Audio Codec Chip for driving two speakers.

Boot/Reset Press Keys Boot: holding down the Boot button and momentarily pressing the Reset button initiates the
firmware upload mode. Then user can upload firmware through the serial port. Reset: pressing this button alone

resets the system.

Touch Pad Buttons Four touch pads labeled Play, Sel, Vol+ and Vol-. They are routed to ESP32-WROVER Module

and intended for development and testing of a UI for audio applications using dedicated APIL.

Audio Codec Chip The Audio Codec Chip, ES8388, is a low power stereo audio codec with a headphone amplifier.
It consists of 2-channel ADC, 2-channel DAC, microphone amplifier, headphone amplifier, digital sound effects,
analog mixing and gain functions. It is interfaced with ESP32-WROVER Module over 12S and 12S buses to

provide audio processing in hardware independently from the audio application.

EN Header Install a jumper on this header to enable automatic loading of application to the ESP32. Install or remove

jumpers together on both I00 and EN headers.

100 Header Install a jumper on this header to enable automatic loading of application to the ESP32. Install or remove

jumpers together on both 100 and EN headers.

Function Press Keys Two key labeled Rec and Mode. They are routed to ESP32-WROVER Module and intended for
developing and testing a UI for audio applications using dedicated API.

USB-UART Bridge Chip A single chip USB-UART bridge provides up to 1 Mbps transfers rate.
USB-UART Port Functions as the communication interface between a PC and the ESP32 module.
USB Power Port Provides the power supply for the board.

Standby / Charging LEDs The Standby green LED indicates that power has been applied to the Micro USB Port.
The Charging red LED indicates that a battery connected to the Battery Socket is being charged.

Battery Charger Chip Constant current & constant voltage linear charger for single cell lithium-ion batteries AP5056.

Used for charging of a battery connected to the Battery Socket over the Micro USB Port.

Power On Switch Power on/off knob: toggling it to the left powers the board on; toggling it to the right powers the board
off.

Battery Socket Two pins socket to connect a single cell Li-ion battery.

Power On LED Red LED indicating that Power On Switch is turned on.

Note: The Power On Switch does not affect / disconnect the Li-ion battery charging.
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Hardware Setup Options

There are a couple of options to change the hardware configuration of the ESP32-LyraT board. The options are selectable
with the Function DIP Switch.

Enable MicroSD Card in 1-wire Mode

DIP SW | Position
OFF
OFF
OFF
OFF
OFF
OFF
OFF !

n/a

O |||~ W[~

1. AUX Input detection may be enabled by toggling the DIP SW 7 ON
In this mode:
* JTAG functionality is not available

¢ Vol- touch button is available for use with the API

Enable MicroSD Card in 4-wire Mode

DIP SW | Position
ON

ON
OFF
OFF
OFF
OFF
OFF

n/a

O |||~ W[

In this mode:
* JTAG functionality is not available

¢ Vol- touch button is not available for use with the API
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¢ AUX Input detection from the API is not available

Enable JTAG

DIP SW

Position

OFF

OFF

ON

ON

ON

ON

ON

N[N N || W[

n/a

In this mode:

* MicroSD Card functionality is not available, remove the card from the slot

¢ Vol- touch button is not available for use with the API

¢ AUX Input detection from the API is not available

Allocation of ESP32 Pins

Several pins / terminals of ESP32 modules are allocated to the on board hardware. Some of them, like GPIOO0 or GP102,

have multiple functions. Please refer to the tables below or ESP32 LyraT V4.2 schematic for specific details.

Red / Green LEDs

ESP32 Pin | LED Color
1 | GPIO19 Red LED
2 | GPIO22 Green LED
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Touch Pads

ESP32 Pin | Touch Pad Function
GPIO33 Play

GPI1O32 Set

GPIO13 Vol- !

GPIO27 Vol+

AW =

1. Vol- function is not available if JTAG is used. It is also not available for the MicroSD Card configured to operate

in 4-wire mode.

MicroSD Card / J5

ESP32 Pin MicroSD Signal
1 | MTDI/ GPIO12 DATA2
2 | MTCK/GPIO13 | CD/DATA3
3 | MTDO /GPIO15 | CMD
4 | MTMS /GPIO14 | CLK
5 | GPIO2 DATAO
6 | GPIO4 DATAI
7 | GPIO21 CD
UART Header / JP2
Header Pin
1|33V
2| TX
3 | RX
4 | GND
EN and 100 Headers / JP23 and J24
ESP32 Pin | Header Pin
1 | n/a EN_Auto
2 | EN EN
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12S Header / JP4

12C Header / JP5

JTAG Header / JP7

ESP32 Pin | Header Pin
n/a 100_Auto
2 | GPIOO 100
I12C Header Pin | ESP32 Pin
1 | MCLK GPIO
2 | SCLK GPIO5
1 | LRCK GPIO25
2 | DSDIN GPIO26
3 | ASDOUT GPIO35
3 | GND GND
I12C Header Pin | ESP32 Pin
1| SCL GPIO23
2 | SDA GPIO18
GND GND
ESP32 Pin JTAG Signal
1 | MTDO/ GPIO15 | TDO
2 | MTCK/GPIO13 | TCK
3 | MTDI/GPIO12 | TDI
4 | MTMS / GPIO14 | TMS
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Function DIP Switch / JP8

Switch OFF Switch ON
1 | GPIO12 not allocated | MicroSD Card 4-wire
2 | Touch Vol- enabled MicroSD Card 4-wire
3 | MicroSD Card JTAG
4 | MicroSD Card JTAG
5 | MicroSD Card JTAG
6 | MicroSD Card JTAG
7 | MicroSD Card 4-wire | AUX IN detect !
8 | not used not used

1. The AUX Input signal pin should not be be plugged in when the system powers up. Otherwise the ESP32 may not

be able to boot correctly.

Start Application Development

Before powering up the ESP32-LyraT, please make sure that the board has been received in good condition with no

obvious signs of damage.

Initial Setup

Prepare the board for loading of the first sample application:

1. Install jumpers on I00 and EN headers to enable automatic application upload. If there are no jumpers then upload

may be triggered using Boot / RST buttons.

2. Connect speakers to the Right and Left Speaker Output.Connecting headphones to the Headphone Output is

an option.
3. Plug in the Micro-USB cables to the PC and to both USB ports of the ESP32 LyraT.

4. The Standby LED (green) should turn on. Assuming that a battery is not connected, the Charging LED will

blink every couple of seconds.
5. Toggle left the Power On Switch.
6. The red Power On LED should turn on.

If this is what you see on the LEDs, the board should be ready for application upload. Now prepare the PC by loading

and configuring development tools what is discussed in the next section.
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Develop Applications

Once the board is initially set up and checked, you can start preparing the development tools. The Section Installation

Step by Step will walk you through the following steps:
e Set up ESP-IDF to get a common development framework for the ESP32 (and ESP32-S2) chips in C language;
¢ Get ESP-ADF to install the API specific to audio applications;
 Set up env to make the framework aware of the audio specific API;
 Start a Project that will provide a sample audio application for the board;
¢ Connect Your Device to prepare the application for loading;

* Build the Project to finally run the application and play some music.

Related Documents

e ESP32 LyraT V4.2 schematic (PDF)

ESP32 Datasheet (PDF)

e ESP32-WROVER Datasheet (PDF)

JTAG Debugging

o ESP32-LyraT V4 Getting Started Guide

3.4.6 ESP32-LyraT V4 Getting Started Guide

This guide provide users with functional descriptions, configuration options for ESP32-LyraT V4 audio development

board, as well as how to get started with ESP32-LyraT board.

The ESP32-LyraT development board is a hardware platform specifically designed for the dual-core ESP32 audio appli-
cations, e.g., Wi-Fi or BT audio speakers, speech-based remote controllers, smart-home appliances with audio function-

ality(ies), etc.

If you like to start using this board right now, go directly to section Start Application Development.

What You Need

e 1 x ESP32-LyraT V4 board

* 2 x Speaker or headphones with a 3.5 mm jack. If you use a speaker, it is recommended to choose one no more
than 3 watts, and JST PH 2.0 2-Pin plugs are needed. In case you do not have this type of plug it is also fine to use

Dupont female jumper wires during development.

¢ 1 x Micro USB 2.0 Cable, Type A to Micro B
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¢ 1 x PC loaded with Windows, Linux or Mac OS

Overview

The ESP32-LyraT V4 is an audio development board produced by Espressif built around ESP32. It is intended for audio
applications, by providing hardware for audio processing and additional RAM on top of what is already onboard of the

ESP32 chip. The specific hardware includes:
* ESP32-WROVER Module
¢ Audio Codec Chip
* Dual Microphones on board
* Headphone input
¢ 2 x 3 Watt Speaker output
* Dual Auxiliary Input
¢ MicroSD Card slot (1 line or 4 lines)
* 6 buttons (2 physical buttons and 4 touch buttons)
* JTAG header
¢ Integrated USB-UART Bridge Chip
¢ Li-ion Battery-Charge Management

Block diagram below presents main components of the ESP32-LyraT and interconnections between components.

Wi-Fi / BT
’-\H
™y
_....i.....
I .
BAT | :
' : | Battery 3 :
(Ul : | Charger ESP32
5 I : e
uUsB :
E USB! ------ | ------
™ UART

o ESP32 Lyral |

Fig. 22: ESP32-LyraT block diagram
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Functional Description

The following list and figure below describe key components, interfaces and controls of the ESP32-LyraT board.

ESP32-WROVER Module The ESP32-WROVER module contains ESP32 chip to provide Wi-Fi / BT connectivity
and data processing power as well as integrates 32 Mbit SPI flash and 32 Mbit PSRAM for flexible data storage.

Green and Red LEDs Two general purpose LEDs controlled by ESP32-WROVER Module to indicate certain oper-

ation states of the audio application using dedicated API.

Function DIP Switch Used to configure function of GPIO12 to GPIO15 pins that are shared between devices, primarily
between JTAG Header and MicroSD Card. By default MicroSD Card is enabled with all switches in OFF
position. To enable JTAG Header instead, switches in positions 3, 4, 5 and 6 should be put ON. If JTAG is
not used and MicroSD Card is operated in one-line mode, then GPIO12 and GPIO13 may be assigned to other

functions. Please refer to ESP32 LyraT V4 schematic for more details.

JTAG Header Provides access to the JTAG interface of ESP32-WROVER Module. May be used for debugging,
application upload, as well as implementing several other functions, e.g., Application Level Tracing. See JTAG
Header /JP7 for pinout details. Before using JTAG signals to the header, Function DIP Switch should be enabled.
Please note that when JTAG is in operation, MicroSD Card cannot be used and should be disconnected because

some of JTAG signals are shared by both devices.

UART Header Serial port provides access to the serial TX/RX signals between ESP32-WROVER Module and USB-
UART Bridge Chip.

I2C Header Provides access to the 12C interface. Both ESP32-WROVER Module and Audio Codec Chip are con-
nected to this interface. See I2C Header / JP5 for pinout details.

MicroSD Card The development board supports a MicroSD card in SPI/1-bit/4-bit modes, and can store or play audio
files in the MicroSD card. See MicroSD Card /J5 for pinout details. Note that JTAG cannot be used and should be
disconnected by setting Function DIP Switch when MicroSD Card is in operation, because some of the signals

are shared by both devices.

I2S Header Provides access to the I12S interface. Both ESP32-WROVER Module and Audio Codec Chip are con-
nected to this interface. See 125 Header / JP4 for pinout details.

Left Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

AUX Input Auxiliary input socket connected to IN2 (left and right channels) of the Audio Codec Chip. Use a 3.5 mm

stereo jack to connect to this socket.
Headphone Output Output socket to connect headphones with a 3.5 mm stereo jack.
Right Microphone Onboard microphone connected to IN1 of the Audio Codec Chip.

Left Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.

Right Speaker Output Output socket to connect a speaker. The 4-ohm and 3-watt speaker is recommended. The pins
have a 2.00 mm / 0.08” pitch.
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‘ TAG UART
ESP32 WROVER Header Header :
Moduls MicroSD 125

Card Header
Red LED Function Hefxger
DIP Switch
Green LED ot

Left
Microphone

AUX Input

ddadadie s

g
i -

Headphone
Output
Battery Socket |= Right
Microphone
Battery
Charger Chi =
2 2 e s et Left
Stanby / : el = E .r’/ Speaker
Charging LEDs 5 . . . Output
R A AW = Sorw . | Rkt
Micro USB v Speaker
Port Output
USB-UART
Bridge Chip . _ PA
« \ L /! ey ’ Chip
, I 1 \ \
Function Power On Audio Codec Touch Pad Boot / Reset
Press Keys Switch Chip Buttons

Press Keys

Fig. 23: ESP32 LyraT V4 board layout
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PA Chip A power amplifier used to amplify stereo audio signal from the Audio Codec Chip for driving two speakers.

Boot/Reset Press Keys Boot: holding down the Boot button and momentarily pressing the Reset button initiates the
firmware upload mode. Then user can upload firmware through the serial port. Reset: pressing this button alone

resets the system.

Touch Pad Buttons Four touch pads labeled Play, Sel, Vol+ and Vol-. They are routed to ESP32-WROVER Module

and intended for development and testing of a UI for audio applications using dedicated APIL.

Audio Codec Chip The Audio Codec Chip, ES8388, is a low-power stereo audio codec with headphone amplifier. It
consists of 2-channel ADC, 2-channel DAC, microphone amplifier, headphone amplifier, digital sound effects,
analog mixing and gain functions. It is interfaced with ESP32-WROVER Module over 12S and 12S buses to

provide audio processing in hardware independently from the audio application.

Function Press Keys Two key labeled Rec and Mode. They are routed to ESP32-WROVER Module and intended for
developing and testing a UI for audio applications using dedicated APIL.

USB-UART Bridge Chip A single chip USB-UART bridge provides up to 1 Mbps transfer rate.

Micro USB Port USB interface. It functions as the power supply for the board and the communication interface between
a PC and the ESP32 module.

Standby / Charging LEDs The Standby green LED indicates that power has been applied to the Micro USB Port.
The Charging red LED indicates that a battery connected to the Battery Socket is being charged.

Battery Charger Chip Constant current & constant voltage linear charger for single cell lithium-ion batteries AP5056.

Used for charging of a battery connected to the Battery Socket over the Micro USB Port.

Power On Switch Power on/off knob: toggling it to the left powers the board on; toggling it to the right powers the board
off.

Battery Socket Two pins socket to connect a single cell Li-ion battery.

Power On LED Red LED indicating that Power On Switch is turned on.

Note: The Power On Switch does not affect / disconnect the Li-ion battery charging.

Hardware Setup Options

There are couple of options to change the hardware configuration of the ESP32-LyraT board. The options are selectable
with the Function DIP Switch.
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Enable MicroSD Card in 1-wire Mode

DIP SW

Position

OFF

OFF

OFF

OFF

OFF

OFF

OFF!

(|| N |~ WIN| -

n/a

1. AUX Input detection may be enabled by toggling the DIP SW 7 ON

In this mode:
* JTAG functionality is not available

¢ Vol- touch button is available for use with the API

Enable MicroSD Card in 4-wire Mode

DIP SW

Position

ON

ON

OFF

OFF

OFF

OFF

OFF

XX ||| N B~ WIN -

n/a

In this mode:

» JTAG functionality is not available

¢ Vol- touch button is not available for use with the API

¢ AUX Input detection from the API is not available
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Enable JTAG

In this mode:

¢ MicroSD Card functionality is not available, remove the card from the slot

DIP SW

Position

OFF

OFF

ON

ON

ON

ON

ON

(|| N |~ WIN| -

n/a

¢ Vol- touch button is not available for use with the API

¢ AUX Input detection from the API is not available

Allocation of ESP32 Pins

Several pins / terminals of ESP32 modules are allocated to the onboard hardware. Some of them, like GPIO0 or GPIO2,

have multiple functions. Please refer to tables below or ESP32 LyraT V4 schematic for specific details.

Red / Green LEDs

ESP32 Pin | LED Color

1 | GPIO19 Red LED
2 | GPIO22 Green LED
Touch Pads
ESP32 Pin | Touch Pad Function
1 | GPIO33 Play
2 | GPIO32 Set
3 | GPIO13 Vol- !
4 | GP1027 Vol+
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1. Vol- function is not available if JTAG is used. It is also not available for the MicroSD Card configured to operate

in 4-wire mode.

MicroSD Card / J5

UART Header / JP2

12S Header / JP4

ESP32 Pin MicroSD Signal
1 | MTDI/GPIO12 | DATA2
2 | MTCK/GPIO13 | CD/DATA3
3 | MTDO/ GPIO15 | CMD
4 | MTMS /GPIO14 | CLK
5 | GPIO2 DATAO
6 | GPIO4 DATAI1
7 | GPIO21 CD
Header Pin
1|33V
2 | TX
3 | RX
4 | GND
I12C Header Pin | ESP32 Pin
1 | MCLK GPIO
2 | SCLK GPIO5
1 | LRCK GPI1O25
2 | DSDIN GPIO26
3 | ASDOUT GPIO35
3 | GND GND

3.4. Development Boards

351



Read the Docs Template Documentation

12C Header / JP5

I12C Header Pin | ESP32 Pin
1 | SCL GP1023
2 | SDA GPIO18
GND GND
JTAG Header / JP7
ESP32 Pin JTAG Signal

1 | MTDO / GPIO15 | TDO

2 | MTCK/GPIO13 | TCK

3 | MTDI/GPIO12 | TDI

4 | MTMS /GPIO14 | TMS

Function DIP Switch / JP8
Switch OFF Switch ON

1 | GPIOI2 not allocated | MicroSD Card 4-wire
2 | Touch Vol- enabled MicroSD Card 4-wire
3 | MicroSD Card JTAG
4 | MicroSD Card JTAG
5 | MicroSD Card JTAG
6 | MicroSD Card JTAG
7 | MicroSD Card 4-wire | AUX IN detect !
8 | not used not used

1. The AUX Input signal pin should not be plugged in when the system powers up. Otherwise the ESP32 may not be

able to boot correctly.

Start Application Development

Before powering up the ESP32-LyraT, please make sure that the board has been received in good condition with no

obvious signs of damage.
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Initial Setup

Prepare the board for loading of the first sample application:

1. Connect speakers to the Right and Left Speaker Output. Optionally connect headphones to the Headphone
Output.

2. Plug in the Micro-USB cable to the PC and to the Micro USB Port of the ESP32-LyraT.

3. The Standby LED (green) should turn on. Assuming that a battery is not connected, the Charging LED will

momentarily blink every couple of seconds.
4. Toggle left the Power On Switch.
5. The red Power On LED should turn on.

If this is what you see on the LEDs, the board should be ready for application upload. Now prepare the PC by loading

and configuring development tools what is discussed in the next section.

Develop Applications

Once the board is initially set up and checked, you can start preparing the development tools. The Section Installation

Step by Step will walk you through the following steps:
* Set up ESP-IDF to get a common development framework for the ESP32 (and ESP32-S2) chips in C language;
¢ Get ESP-ADF to install the API specific to audio applications;
 Set up env to make the framework aware of the audio specific API;
 Start a Project that will provide a sample audio application for the board;
* Connect Your Device to prepare the application for loading;

* Build the Project to finally run the application and play some music.

Related Documents

e ESP32 LyraT V4 schematic (PDF)

ESP32 Datasheet (PDF)
¢ ESP32-WROVER Datasheet (PDF)

* JTAG Debugging
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3.4.7 ESP32-LyraTD-MSC V2.2 A| J$514

[English]
ARG 5 AL /44 ESP32-LyraTD-MSC V2.2 ST A MRAYIIRE . Bl ELRe I DA K AR B AT T o

ESP32-LyraTD-MSC J&— 2 0] & BE A0 AL VAR PR T6, SZFE W EH % (Acoustic Echo Can-
celation, AEC). [ 1 1H %1 (Automatic Speech Recognition, ASR), 7T KiifiE (Wake-up Interrupt) DA S5
A (Voice Interaction) TfE,

HESF AR

e 1 x ESP32-LyraTD-MSC V2.2 board

* 2x AR 3.5 mm WHAL Gy, @SN 3 Bk, 7HAMFRER NN ISTPH 2.0 2
A2 BHAORESL, A BCA ISk, T A AR AP R O A IR LR )

* 2 x Micro-USB 2.0 $##4k (Type A %% Micro B)
e 1 xPC (Windows, Linux 5§ Mac OS)

015 S I T AR, BRI X 6 TF 4
Wik
ESP32-LyraTD-MSC V2.2 9T /15 ESP32 s FHOTFBUF 44, % Bl AR AL M FIAR AT, 16

ESP32 5t A TR RS, iE38T T R RS AP 22 v 31 LA K i RAM

ESP32-LyraTD-MSC V2.2 i FARFI AR 48, Bt (B) 4R =22 5 RG] . DhfeHc Ml LED 4T, Tk
(A) £ 5, ESP32-WROVER-E 41, MicroSemi Digital Signal Processing (DSP) i F- DA K H J5 45 FRAS B .

HAREE AT AR
« ESP32-WROVER-E 141
e DSP s i
o 3 WU T U RE R 22 TE X
* 2 3-watt 77 gk i)
« ol
* MicroSD RA# (—ZAbix sy LAgi=)
o FRISEIF KA 431 HY 12 /> LED 4T, Wl fiar 44l
« 6 ANUBEsEE, TECE NI T AE
« ZAM: 128, 12C. SPI. JTAG

* Hn USB-UART #Hrith
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Lower Board (A)

Fig. 24: ESP32-LyraTD-MSC il [¥]

o PR SR B
B R Y 22 ESP32-LyraTD-MSC 1 20 {1 DA S22 102 8] 142 075X

1k

PATRZ AN P )7 (03 & ESP32-LyraTD-MSC W 2. Fe Az s, R Huir&mfEe, 24
TES A L A T JE R .

ESP32-WROVER-E 4] ESP32-WROVER-E #i2H R Jfl ESP32 3th |, AISCEE Wi-Fi/ i A 2 g AL 2, [H)
B4 i 4 MB 4135 SPI flash 1 8 MB SPI PSRAM, 1] SZ 30 3R 7 (R B HE A7 ik .

DSP )y Z138063 DSP it 5 I T A Zhifi & R BN AR T, ATAANERAE ve KSR BCE St FFad F 5
DAC iy [ i H & U5

HDUA L i AR T Rz 3.5 mm SR A EHAL.

TeMisz s gty &0 A, R 2.00 mm /0.08” HEFHRIEE, HESGER 4 KUl 3 LA A

Al s sy S99k LM, SR 2.00 mm /0.08” HEEFRIEE, ZERE 4 R 3 TORHA 7L

USB-UART #$:11 1534 PC Fl ESP32-WROVER-E #i4H 2 [a] ¥ {E 4 11 .

USB flkHigz 1 ShIF Rt .

POV IR AAT 2R FRHLE R TR, SR RIHE A Micro USB #2115 216 e RAT SR, 201
HEREE il 0 RIS .

MG AR/ et A S s L NI A M TS, ) Ze el I R YK A
HUIRIRRAT ZL O TSR0 WIRIFRETTH.

3.4. Development Boards 355


https://www.microsemi.com/document-portal/doc_download/136798-zl38063-datasheet

Read the Docs Template Documentation

I"."III:

@ ‘ . _%

[CEo

Upper Board (B) @

LED|
5&
Wi-Fi / BT E%
o |z5
£5
= s
Ay
—32 ESP32 §—
BAT ..
I" Battery PA
; Charger

USE 1 USB / DSP oA
| UART Chip

Lower Board (A)

Legend

PBE = Push Button
PA = Power Amplifier ESP32-LyraTD-MSC V2.2
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ESP32-WROVER-E

il

Power On LED

SN S EREEDS TR
5
H

Power Switch mem &7 _
fh\( \{.
el ) = S,
Wlaw|| 5
Standby LED .‘ P < : - S L8
: : 2 Joc coemj o) L
USB Power : i —F 0 DSP Chip

— @ : : o000 LT
Port : ] e i 00000 Auulc'_o_dT
. | ]

Charging LED i = : . Hegﬁf;uctme

USB-UART

Left Speaker
®—— Output

Right Speaker
Output

Fig. 26: ESP32-LyraTD-MSC V2.2 F#Hx (A) 24 H
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Boot Button

Reset Button

Fig. 27: ESP32-LyraTD-MSC V2.2 F#z (B) ZH{4 4]
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AR g K% Boot B, SRJ5 5 4% Reset Bk A B, IRl B A7 1 A .
AL {HE T Reset # HAEE B R4,

W RERE I K

ESP32-LyraTD-MSC EHLZ |, 35 B el At se i g, HoEA (B) MR (A) BEFEEAE .

LS Ay

BCETT R, PAIBATE RO AR -

- R AR 2 WA A, SR LIS & WAL I .

2. 4% A Micro-USB $#i4k, #%4% PC 5 ESP32-LyraTD-MSC FF & [ WA~ USB ¥ 1 .
BRI, SR RERLERARKT R . AR TR, 206 FEHL R RKT B R LA IR — K.
- TR S IRIFR .

- DU, 26 MIRER AR R .

WS RAT I R s, R E C 25, TRABT T N AR . BUE, W% N SO Hisiitn
#PC BRI AT A,

—

W

N

W

LRI R

O SEIAA I BRI A TAE, WHHER TR TH, W aiH: nstallation Step by Step 2 AR PR
o Set up ESP-IDF ${it—% ESP32 1 ESP32-S2ith F-ff) C 155 PC JF K Jnif s ;
* Get ESP-ADF FRIUT % &8 b #2711 APT;
* Setup Path to ESP-ADF {i - A& HE 22 SR B 2] 545 . APL;
* Start a Project - AR B & 55 W AR 775 615
+ Connect Your Device /i £ 1% FFEF ;

* Build the Project i1 AT, SR

fesirpys

o M FAZH A ESP32-WROVER-B T #i 5 ESP32-WROVER-E,
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14 LyraT RA5DFEHR

o ESP32-LyraT V4.3 \1135%

o ESP32-LyraT-Mini V1.2 X135 &

MG SR
e ESP32-LyraTD-MSC V2.2 Schematic Lower Board (A) (PDF)

e ESP32-LyraTD-MSC V2.2 Schematic Upper Board (B) (PDF)

ESP32 £ A& 15 (PDF)

ESP32-WROVER-E $; A Ht% - (PDF)

3.4.8 ESP32-Korvo-DU1906

[English]
ARG T Anfe i ] ESP32-Korvo-DU1906 FF %4«
o NTV3EE: WSS T ESP32-Korvo-DU1906 FIRE (. R -34 BHEH -
o FRESTTE R PEMAYEE T ESP32-Korvo-DU1906 (T 4 i e
o ARSCSUAE: B TAH SO R

Al

ESP32-Korvo-DU1906 [{j#% L 21 A 4E—/~ ESP32-DU1906 5 A/Wi-Fi 354ilE2H , nlp&Emers . g m s, 3
SCLMATE BG4I . ESP32-Korvo-DU1906 4R 1 T HEJEAS R . i 4/ Wi-Fi S0 . Sfifidds . T MOREs
5, WIELATIIRE:

« ADC

« F 5 XS

* SD

* YrhedihE

« HRAT

o FL YR A E T 2R R R IS

« USB %% UART

LCD #M
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https://dl.espressif.com/dl/schematics/ESP32-LYRATD-MSC_A_V2.2-20220119.pdf
https://dl.espressif.com/dl/schematics/ESP32-LyraTD-MSC_B_V1_1-1109A.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wrover-e_esp32-wrover-ie_datasheet_cn.pdf
../../../../en/latest/design-guide/dev-boards/get-started-esp32-korvo-du1906.html
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—Korvo—-DU1906
oy ¢ x ESP3Z 12C = JO
7 3¥3 ScL SDA GND -

DSP 12C:
3V¥3 SCL SDA GND

-

_,WJ

p3

] SV

Fig. 28: ESP32-Korvo-DU1906 Sl (i B HOKR)
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WP 2

1 x 345 Windows, Mac OS 5{ Linux Z4:1) PC (#E#Ed ] Linux #:4/F £ %5)
¢ 1 x ESP32-Korvo-DU1906

2 x Micro USB #i##4k

2 x #35 K, (4 Ohm, 2.5 W)

e

ZIT KM KRR RE TN T i8S 6 5, O AP ZH ESP32-DU1906 J&—3k4E Wi-Fi+Bluetooth+Bluetooth
Low Energy DA M e A0 BREY ALK, ThRESR . M) 12, $Rbl e gt it e 2 i il 7%, A
BRI — Rk AL RS RE ST, [FIEHR b = — A& AIOT “T-&, KRFRIRYIBEM AL AL .
DU1906 /&1 BEHE S i iE S A BEEALES B, BYESERE R, — B0 A R i g T 1837 5 (55 S A B AT
TRIRAR R I A B T e B A -k 75K

ESP32-Korvo-DU1906 1] 5= ZE 41 {4 F1 34 07 2 a0 K B s .

Fig. 29: ESP32-Korvo-DU1906 & (&5 & A k)
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IR

AT H i ESP32-Korvo-DU1906 f A/, e IAIENFE . HETMELE, 2% X0+
FEptR R o

ESP32-DU1906

IRRX
IRTX

FPC
Connector for
MIC

Slide Switch

RGBLED
forMIC

Mic
DIP Connector for
ESP_I2C SPILCD
Connector
DSP_12C
Connector
SD Card Slot Audio ADC
Audio ADC
Line-in
Connector
1 Speaker
Buttons — Connector

Speaker
& ®  Connector

Power on LED

Line-out

Charging LED Connector

PWRUSBE — @ 5 ' :
— o

DBG USB
USB to UART
PWR Slide Switch

Battery Charger
Battery
Connector

Audio PA
Audio DAC

Fig. 30: ESP32-Korvo-DU1906 4114 (&5 F k)
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Key Componenet

Description

ESP32-DU1906

ESP32-DU1906 41 g — 35 B 2 K 4 38 Y 284 Wi/ 5 5 A A A 4
TETER) ", 32 S0 R RE AL R W 2RI o A . AR
BRETEE I T % S — RSN ORI Y 5

SPI LCD j&E#:4s

ESP32-Korvo-DU1906 |4 —~ 2.54 mm [a] FE 1)1 328 F >k %32 SPILCD.,

ERE A (Audio ADC)

ESP32-Korvo-DU1906 |45 55 ES7243 &5 PEREREBELH 0%, — 51 ok 5%
LT EITIRRAS (Audio PA) #H, — M HAREE (Line-in 1%
Ao BB ol A AR 24 7 R (AEC).

H#L3EFL (Line-in/out connec-
tor)

WA~ EHLAE L2 ) O T B2 S A B 4% 40 2% 1) Line-out iy H 135 R4
AR Line-in (A o 245 UL 104517 Line-out HALIHFLIE A K

# 5, ESP32-Korvo-DU1906 L f# 5B KUK #% (Audio PA) 23 3¢
L
e i 1 (Speaker Con- | AEAT B FE ML HORAS (Audio PA) SCREHAS AN 7o i L AL A4 5
nector) YiRE

ERAE L (Audio DAC)

ES7148 S P B e s n] DA S 075 S RO Bt S it

B T R K% (Audio
PA)

TAS5805M & — s H A R AR
KAk, AIRAK

A BRI RS R D 2Kk
S5 RC 175 e H oh vos ZH SRAEUL5 Ja i ) ik N e

ARHETIE . 4 EH B ER 1 Line-out HALFFLIAH A KA )5 , ESP32-
Korvo-DU1906 I[85 4 L F iR #% (Audio PA) 234 X dii.
HL Y 3% 2 3 1 (Battery Con- | nJ DATEREHI.

nector)

b 78 HE A 0N - (Battery
Charger)

7/ T 28 1 He YRS HE R B APS056 1T DA T A 480 B T Ha b ) 7 HL A
B,

HLJETT 5¢ (PWR Slide Switch)

JFEAREPIF 5, turn on KIFJHHEH, turn off Sy KPIfILA

USB-UART #£#1%% (USB to
UART)

CP2102N 37§ USB %] UART py%&d, J7 (4 T 8511,

Micro-USB & i # 11 (DBG
USB)

] USB il =011, AT PC 55 ESP32-DU1906 F4H (1 [ .

H 5% A (PWR USB) HEA RGO B R SV /2 A AR AL, SRRt
FLARAE o

FEHLE/8 LED TR AIRAS . RS, BAT_CHRG $§/R4T 524047 (FRRIEFER
Hi), BAT_STBY #/RAT e 4ktT (F/nEE 7o) . A ARER R, BUA
BAT_CHRG (#[ft), BAT_STBY (&#f4).

1457~ LED R PERRES . BRUE, PN E7RAT (SYS_3V3, SYS_S) #RSELLAT

4 (Buttons) ESP32-Korvo-DU1906 |45 4 /NIhfigdiedtt . 1 /N8 e s Ml 1 4> Boot 4%
i

TF R #4:4% (SD Card Slot) T BEHARIE TF R

W 0 (ESP_I2C Connec- | FF &M T Wi 12C #8142 10, 4512} ESP_I2C Connector and DSP_I2C

tor/DSP_I2C Connnector) Connnector, AL FiERACH .

il (Mic) ESP32-Korvo-DU1906 b4 =AM 72 . = MG &L 2
1E= ﬁ%\ﬁ? %H?FHEZIETJ EI’JEEFEE 60 mm. Eﬁﬂﬁiﬂ@ﬂ’* DSP #] PASE I

3041 4 1/ i IR TX/RX) | ESP32-Korvo-DU1906 J:ﬁémkﬁﬁu%z%%g—*‘ﬁp‘eﬁ?m?”m%’ée

LLAMEARER I -

FPC #$: %% (FPC Connector | ESP32-Korvo-DU1906 |4 W4~ FPC &1 354 %l Ff Sk #%$: SPI LCD /R



Read the Docs Template Documentation

FFURIF SR

WHLHT, R ESP32-Korvo-DU1906 T % #i 52 1 Todit «

Lt Ay

WEIF KM, BIATE RO

R 4 BRI R A R SR 1, BOR AL £ Line-out i1y .

. f# AR Micro-USB %4k 4% PC 5 ESP32-Korvo-DU1906 [#7#4~ USB 411 .
AR E A, W sEidRas LED K0T .

R RS R AR =AM

5. HLJEHE7R LED W20 AT

WERAR T BRI, WRZTT SR BEAR e 4, WIUATFIR EAR N . BUAE, BRI RS04, s TIF R E PC
ERITETA.

—

[\

W

N

IR WM

S E AN SE BB, TUE A TS T o FIE Development Boards WA F 4598
* Set up ESP-IDF 2}t 7—% ESP32 (DAK ESP32-S2) FFE i) C i FHIT KHESRL;
* Get ESP-ADF “Z23% 505 A2 1) APL;
- Setup Path to ESP-ADF (i 4 {4 4] F5115 1) API:
« Start a Project $2{}t ESP32-Korvo-DU1906 Ff A& # ) & 55 b I #2157 3 5
* Connect Your Device /25 NE L HFE T ;

* Build the Project i /51217 R /7 R 80E 4k -

HIRIF Kb

o ESP32-LyraT V4.3 N1135&
o ESP32-LyraT-Mini V1.2 X 113%%

o ESP32-LyraTD-MSC V2.2 \113% %
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ME LRI
E A
W EAE s, 4> ESP32-Korvo-DU1906 JiE A Re DA SR ¢ & 5l 2 B iy ey oty =X f 2
FEJTBEF I https://www.espressif.com/zh-hans/products/devkits/esp32-korvo-dul906
MG SR
o ESP32-Korvo-DU1906 J5i |4 (PDF)
 ESP32 £ ARHH% 15 (PDF)
« I 10T $fR
» ESP32-DU1906 & ESP32-DU1906-U 337 R Fit& 4+ (PDF)
3.4.9 ESP32-S3-Korvo-2 V3.0

[English]

AFEFIHHE B | ESP32-S3-Korvo-2 V3.0, e izt A g fF & .

ESP32-S3-Korvo-2 J&—g{E T ESP32-S3 Ut A I Z BHATT Bt FEEAFE S MRS, SCHfif R BRI i3
BRI ELFEE LCD, $5%18°k . microSD R&FHME, WISCRpET JPEG RUPUBTATAL B, 3 2 J1T Fooxs

RBA . ARTIRE I ) A T R 5K
ESP32-S3-Korvo-2 g 3222t DA N J LA 43 A -
« FH: ESP32-S3-Korvo-2
« LCD #"J@M: ESP32-S3-Korvo-2-LCD
.« Bk
AR B ESP32-S3-Korvo-2 F:4it, A7 S HAWFE A 115 B R A Y i e .
TR AT N
o NIVEE ENE T IR SRR E
« S PRI T IR

o BRPRROR S YRTEPED SRR TR, RO 2 LA R AT T () -

o ABKTAST B T A S SO RS
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https://www.espressif.com/zh-hans/products/devkits/esp32-korvo-du1906
https://dl.espressif.com/dl/schematics/ESP32-Korvo-DU1906-schematics.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_cn.pdf
https://cloud.baidu.com/doc/SHC/s/Gk7bh9rxo
https://www.espressif.com/sites/default/files/documentation/esp32-du1906_esp32-du1906-u_datasheet_cn.pdf
../../../../en/latest/design-guide/dev-boards/user-guide-esp32-s3-korvo-2.html
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Fig. 31: ESP32-S3-Korvo-2 V3.0 (#i#k ESP32-S3-WROOM-1 4] )
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N

A INFRE R B 25 ESP32-S3-Korvo-2 V3.0, $i A ] #E ESP32-S3-Korvo-2 V3.0 s B4 K AH 26 1 4% TAE.

e
Left Microphone Audio Codec Chip Right Microphone
ESP32-S3-WROOM-1 Audio ADC Chip Audio PA Chip
E ' Speaker
H Output Port
] USB-to-UART
Bridge Chip
Camera USB-to-UART
Connector Port
System LEDs USB Power
Port
LCD Connector Battery
Socket

MicroSD Slot

Battery Charger

Boot/Reset Function
Press Keys Press Keys

Power Switch

Fig. 32: ESP32-S3-Korvo-2 V3.0 (k)

AT $2 BEOWURE B A8 W MR 2T S M b i) 2 2210
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FEAA M

N

ESP32-S3-WROOM-1 #52H

ESP32-S3-WROOM-1 #£i2H 2 ¥ i F 7 Wi-Fi + RIhFE#E 7 MCU B4
&4 ESP32-S3 RIS o BR A FEMIMZIE DA, B HA KT
M iz F R I FIE S A BERE Ty, & T AloT &l 2 Fl v i 37 5,
91 e A 0 R i 2 TR S ARSI AR ] B RE R R RE R
PReEHIH M . BRI RS

2 2 7 K (Left Microphone)

Mgk 22 ve M, #EH A ADC,

H A 2% (Audio ADC
Chip)

ES7210 Jg—g M T Z s S Y B mvERe . (RIIFE 4 18 SR
i, AFEEGERFAES M. A, EST210 tn] AR 2710l 7
% (AEC).

H I R fEES 0 Fr (Audio Codec
Chip)

B ERD A0 ES8311 2 —FMIREFE FL R I E i g i i g, L5 PR
i ADC. HijfjE DAC. XM prE oAy . HALKEhE: . B a1
PR SRS TI6E . &l 12S fl 12C 44k 5 ESP32-S3-WROOM-1 f#4H
HEHE, DABRBEA S T8 A0 AR A AL 3

YR AS (Audio PA
Chip)

NS4150 /2Kl EMIL, 3 W HiIE D REBRMR S, 1T HOOkRA
FOER IR T B BUE S, DAIRBhI S -

M % v X (Right Micro-
phone)

Bk A v X, % ADC,

VS g HiE 1 (Speaker Out-
put Port)

A I E N R TORAR N SR, LB AR fE -

USB-to-UART #5#% #% (USB-
to-UART Bridge Chip)

Uk i USB-UART #r i CP2102N S (R # AN il F i s 3 Mbps
1 R

USB-to-UART i 1 (USB-to-
UART Port)

FIF PC 35 ESP32-S3-WROOM-1 #4H [l {3 .

USB HJF % 1 (USB Power
Port)

HEA RGBT 20 SV2A BFE LR b, PRUEALA

Y2 1 (Battery Socket)

T B B RS T P AT O

FELYEFF 3¢ (Power Switch)

HURIBNIF K 10 T RS RIT AR, 16 B3Rl 5 FRIT A AR I

HA b 72 H 45 BN A (Battery
Charger)

7/ T 28 1 He YRS RS B APS056 1T DA T BA = 480 B T Ha b ) 7 HRL A
B, ki Micro USB S 134232 5] e b 322 101 %) L T SE HEL

T RE4 4 (Function Press Keys)

AN, 454 REC, MUTE, PLAY. SET. VOL- I VOL+, 5 ESP32-
S3-WROOM-1 #4142, (B UL fil % 1) APT R AT A Rt 2 4
. FHFEIT .

Boot/Reset # 4& (Boot/Reset
Press Keys)

Boot: 4 Boot #Hf, FH4% Reset #n] jo afy [l (44 LA, SRS (0 AT
TR O AR
Reset: B NS T E RS .

microSD i (MicroSD Slot)

ATF R SR L microSD W] PATFfif sl i microSD K H )
FCAE

LCD #3:¢% (LCD Connector)

—3K 0.5 mm [F]FEF) FPC #E5%, JHDAIESE LCD 9 J#hi.

3.4 5DkUR opivient B&srds

Pi4~E A LED (&k(afiZrt), fi ESP32-S3-WROOM-1 #4154, 749
B & I APL g & 550 AR TP OIS AT o 1R 7R

1% 3k #E 4% (Camera Con-

saartee)

I TR AN G I BT A, SEI R AL



http://www.everest-semi.com/pdf/ES7210%20PB.pdf
http://www.everest-semi.com/pdf/ES8311%20PB.pdf

Read the Docs Template Documentation

FFURIF SR

EHAT, WEORIT AR SE R T -

BT

¢ 1 x ESP32-S3-Korvo-2 V3.0
o U x g
o 2x USB 2.0 $i#esk (FrifE A %L Micro-B 2Y)

o 1 x HiJili (Windows, Linux Bf macOS)

Note: PR HTE 21 USB Xtk . MU T W, Joik i T8 e M A -

R

¢ 1 x microSD F

o Ix 2R THIM

Note: i 55 w0 1] N EL ORI LB A BR S T1ELib

CUER ALy

L RS 2 Pt il .

2. 1A USB Hlldk, 735lid% PC SIFAMUKPIA USB i 1 .

- BRIy, BROFLRRAT IV SR . A HRMORIERE, 0O SRS TR R LRI —IR
4. ATIF WIS

A AN RS S AR

w

9]

370 Chapter 3. Design Guide
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IR

W HIHEGet Started , A Installation Step by Step /N A UM PRIEBCETF AL, FHF WV AL TR 0] B 2 45
T A o

P BT ELIE R 2

AL TP SR AR AL, AR A
» LCD §/"J##: ESP32-S3-Korvo-2-LCD
© Rk

o JERR
— 20 £} FPC %
o B[
- AR (x8)
- W22 (x4)
FER
QUG SERES, BT RCRE AR i A B B R e ) oAty Ut e
EETTEFE I https://www.espressif.com/zh-hans/company/contact/buy-a-sample
il
QR 3K, TR AMCRE AR ACHR A 2
HEE VT BE I https://www.espressif.com/zh-hans/contact-us/sales-questions.
Wirk-5%
DyHEHEPE

ESP32-S3-Korvo-2 V3.0 [ = B ARy X~ E s .
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https://github.com/espressif/esp-adf/tree/1f275b5/examples
https://www.espressif.com/zh-hans/company/contact/buy-a-sample
https://www.espressif.com/zh-hans/contact-us/sales-questions
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3.3V ‘ ; 3.3v
‘ 5
BAT 3.3¢ 8 Jv T sav 3.3V :
3 Camera || - i :
Q ._T737V [.’C;)\;] i _ LCD |O Expander
Battery Auto Select A : A *
Charger | | r— z Tg E Tg g
= LDO 3.3V, " :
' _C/o- | Audio
USB Power Codec
Port | y Y y s
! 12
; - ™| ES8311 MICT
..\-/ . ~ * DCDC To5v™ - 2 :
: J"’(CD ;
! '
=} " ESP32-S3-WROOM-1/ .
: Automatic 3.3V 4.@3 :
USB-t0-UART Download [  ESP32-83-WROOM-2 = ac 5
Port | - > - MIC2 |
j UART 12C o ES7210 [Tarc :Speaker
i D+D- UsB / > v '
! UART :
: V3.7V
3 - SLLILE N N
5 :
; o Q
3 & 2 =
' y I
Keys x 2 Keys x 6 LEDs x 2
Fig. 33: ESP32-S3-Korvo-2 V3.0 H /S L REHE A
372
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fEriew]
USB il fitrn
FHEN SV, i USB fefit. RN 3.7V, didisefit, ks, USB i fi & M pkidisk, 5

T AL AR USB ek 70 JT . A Tii—28/bok 3 USB M, AT ] HL it AURF USB.

VBUS
7
GND VBUS

AUX _USB_POWER D32

0|0o| <[

GND NC &

GND GND
VBUSO VvBUS
o
6
D31 SS24S-E3/61T(NC)
GND VBUS - Ll R181 O(1%) USB DM
T R182001%) USB_DP
c120
D19[D20[D21 R394 0(1%)(NC) ESP_USB_DM
LESDSD5.0CT1G R395, 0(1%)(NC) ESP_USB_DP 10uF/25V/(20%)
LESD5D5.0CT1G
LESDSD5.0CT1G
L |
GND GND GND

Fig. 34: ESP32-S3-Korvo-2 V3.0 - USB Hi, 5 fit e,

VBUS
o)
R76 5.1K(1%)
78 5TK(1%;
:EMP CE R78 J0%)
R80 TK(1%) BAT_CHRG D8 Y\ |4 REDLED
— A PROG CHRG BATSTBY R&T O AN
21 GND STDBY = (%) D9 g
VCC  BAT
200 PGND
pum— AP5056 VBAT
9
flouF/25v(20%) 10 S P6
; R248 ~ A01K(1%) JBAT MEAS ADC 1
I
c144 c28
pr— R401
B2B-PH-SM4-TB [10uF/25V/(20%) [100uF/6.3V(20%)(NC)
1 L ) 100K(1%)
oo oo BATTERY
CNN = =
GND GND

Fig. 35: ESP32-S3-Korvo-2 V3.0 - HL il fit e

W EFR, 24 USB LA b R AERE, VBUS Jyfi-f, Q14 AbTFEULRAS, VBAT HElS R4
HURUIWT . B, USB N RZEfHHL.
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Read the Docs Template Documentation

VBUS AUX_vVCC
o
R249 0(1%)

VBAT

_ C25 IC142

- _—
0.1uF/50V(10%)  |10uF/25V(20%)

Fig. 36: ESP32-S3-Korvo-2 V3.0 - fHr1 17
BRI Ay Al

ESP32-83-Korvo-2 V3.0 T #5141 A1 ESP BIALSHEHT I i AL, TR RO 0L PR T4 3 5 e
WP SRR AL R PR

Power for Digital:

vCC_5v
5 VCC_3v3
U2 ETA3409S2F
Note: Ry
1.Vout = 0.6* (1+R1/R2); 4 v ¥ 3 L1, %, 1 D
1 5 12 18
EN Fa 241
GND [C240 [C242 (C16
239 238 o 8 T T =
o230 2 % [S ° > 3 1K(1%)
= = R 2 5 5
=) = =] ) Ry Ry
< g = a 3 3
3 2 a 2 < <
Bl g 2 s B [8 D33
5 B ERNEINE ~ REDLED
s 2
S B 150K(1%)
GND GND GND GND

Fig. 37: ESP32-S3-Korvo-2 V3.0 - HF it

GPIO sy itk
T4 ESP32-S3-WROOM-1 B4 Y GPIO 73fis 2, Ji T2 HIIT A AR s e 41 F i o g .

Table 2: ESP32-S3-WROOM-1 GPIO 43t

G| M 4% | ES8311 | ES7210 | #if43k | LCD 1 microSD | 10 & | JAi
i) *
EN EN_KEY
104 DATAO

Continued on next page
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Table 2 - continued from previous page

=i % M 4 | ES8311 | ES7210 | #f%3L | LCD /s microSD | 10 #J@ | Hts
N +
5 105 REC,
MUTE,
PLAY,
SET,
VOL-,
VOL+

6 106 BAT_MEAS_ADC

7 107 CMD

8 1015 CLK

9 1016 12SO_MCLKICLK

10 1017 12C_SDA| 12C_SDA| SIOD TP_I2C_SDA 12C_SDA

11 1018 12C_CLK| I2C_CLK| SIOC TP_I2C_CLK 12C_CLK

12 108 12S0_DSDIN

13 1019 ESP_USB DM
(Re-
serve)

14 1020 ESP_USB| DP
(Re-
serve)

15 103 D5

16 1046 NC

17 109 12S0_SCLKSCLK

18 1010 SDOUT

19 1011 PCLK

20 1012 D6

21 1013 D2

22 1014 D4

23 1021 VSYNC

24 1047 D3

25 1048 PA_CTRIL

26 1045 12SO_LRCK.RCK

27 100 LCD_SPI S9OT_KEY

28 1035 NC

29 1036 NC

30 1037 NC

31 1038 HREF

32 1039 D9

Continued on next page
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Table 2 - continued from previous page

G %% M 4 | ES8311 | ES7210 | #5543k | LCD iz microSD | 10 ¥ /& | HAh
i +
33 1040 XCLK
34 1041 D8
35 1042 D7
36 RXDO ESPO_UARTO_RX
37 TXDO ESPO_UARTO_TX
38 102 LCD_SPI| DC
39 101 LCD_SPI| CLK
41 EPAD

JrBe4s 10 97 4R GPIO ok — 47 fid A £ 1> GPIO.

Table 3: 10 ¥ E2% GPIO 4+

10 I i B AR LCD HoAth

4 PO PA_CTRL

5 Pl LCD_CTRL

6 P2 LCD_RST

7 P3 LCD_CS

9 P4 TP_INT

10 PS5 PERI_PWR_ON
11 P6 LEDI

12 P7 LED2

! %} - ESP32-S3-WROOM-1 41 IS, N5 GND Fflkd & .

376
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Power for Audio:

vee 5V Codec_3V3 ADC_VCC33
Ri2e o) U12__RT9043GB@400mA
3 o
1IN our |8 R418 0(1%)
a 0 E{H l(_:az
z 4
EN & NRFB = = =
o o o
N F
_[ss B g g 5
= s B R
= 5
N =
3
S
S [10K(1%)(NC) 0K(1%)
5
ADC_GND ADC_GND ADC_GND ADC_GND ADC_GND

Notes:
1.Vout=1.20* (1+R1/R2)=3.296V;
R1=52.3K,R2=30.1K are recommended for better performance.

Fig. 38: ESP32-S3-Korvo-2 V3.0 - 47 ik,

AR A

No. | fitfgkfi* | ESP32-S3 i
1 | sSIoD GPIO17
2 | sI0C GPIO18
3 | D5 GPIO3
4 | PCLK GPIO11
5 | D6 GPIO12
6 | D2 GPIO13
7 | D4 GPIO14
8 | VSYNC GPI021
9 | D3 GPI1047
10 | HREF GPIO38
11 | D9 GPIO39
12 | XCLK GPI040
13 | D8 GPI041
14 | D7 GPI042
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LCD &35

AEC ik

LCD {55

ESP32-S3 4

TP_I2C_SDA

GPIO17

TP_12C_CLK

GPIO18

LCD_SPI_SDA

GPIOO0

LCD_SPI_DC

GPIO2

N |l Wi ==

LCD_SPI_CLK

GPIO1

LCD {55

P

ESP_LCD_CTRL

P1

ESP_LCD_RS

T P2

ESP_LCD_CS

P3

AW =

ESP_TP_INT

P4

AEC H% N AEC HRRIES H (55 .

ESP32-S3-Korvo-2  [n] /5 & % {5 5 Ji H W % 3 & & 1T,

— 2

Codec (ES8311) DAC #i H

(DAC_AOUTLN/DAC_AOUTLP), — % & PA (NS4150) %4, (PA_OUTL+/PA_OUTL-), BRIA#EZEF Codec
(ES8311) DAC #j 4, (DAC_AOUTLN/DAC_AOUTLP) 1E RS {=2, FEPE K A HH R132, R140

NC,

[ 5 %% (% 2 5 ADC (ES7210) ffj ADC_MIC3P/ADC_MIC3N 3RAE J5 1% ] 45 ESP32-S3 il T AEC 43,

21

14

78—

i7__
16

|

| =

CCLK
MCLK
PVDD
DwDD
DGND

(o

e

(o

FPAD

E
COATA

MICIF/DMIC_SDA

C

L

.
C

.
C

5

LK/DMIC_S

ASDOUT
LRCK
DSDIM
AGND

MIC1N

YMID

ADCWREF
DACWREF

-]

DC_GND ADC_GND

2

-
[
4]
I
>

OACVREF
{3L0Lh0G LN

ADCVREF Iy
il (=]

(3% 0L)AS LNl

Ui

L]

7

]
10

HEV10%) (1%) DAC AOU
i }g c75 TUFHEV(10%) R12}, » A0(1%) DAC AOUTLN
OUTP 7 : e ay DAC AOL

oD 1 VDD Ri2 O[1%) 1 WFAEV(10%) R123 . .0i1%) DAC ACUTLP

c78 CE3

Codec 3V

TFABV{10%) B

b1

— ]

ADC_GND _%

&

ks

ES8311

Fig. 39: ESP32-S3-Korvo-2 V3.0 - AEC Codec DAC #ijH (&ii57ck)
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Read the Docs Template Documentation

v oo oo
DAC_AOUTLP c97. ”CHLIFISDV“O%) R139, 150K(1%) PA_INL+ PA_CTRL ; CTRL ouT+ ; PA_OUTL+
PA_INL+ ':3 Bypass  GND & PA_PVDD1 128, 0(1%)
— IN+ vce -
I gz‘:;sov(s%) :;fﬁ%, JC_EQ Hw our- -2 jgso _]291 _l-co2
L B s
PA_GND Emswm%i \mm‘% RS
DAC_AOUTLN cms”amnsnvun%) R146 150K(1%)  PA_INL- PEND PEGND :{;ND ”fGND
e
I 22pFI50V(5%)
PA GND
DAC_AOUTLP R131, 0(1%)
PA_OUTLF R13: OR(%YNC)R133, 2.2K(1%)£93 | | 0.47uF/10V(10%)R1: ADC_MIC3P
E@MA_T e A
95 96 - 13 98
OnF/50V(10%) 2nF/50V(10%) 00pF/50V(5%)
PA OUTL-___ R14( OR(5%)(NC) K% SRING)
DAC_AOUTLN R144, 0(1%) R141, 2.2K(1%)[C102| | 0.47uF/10V(10%)R14: 10K(1%) R145. 20K(1%) R143, 0(1%) Il ADC_MIC3N
I “C103| [0-22uF716V(10%)
. . N N
Fig. 40: ESP32-S3-Korvo-2 V3.0 - AEC PA #j s (fdekR)
uza °°|"‘ l“'H:’l”‘”l"l
OO Y o =
f=] [t'a]
Q%cddgqq
o>>=9g a3
41 ADC_GND
9, ok E,;E’;E 3z |IADC. €34 |[1uFMEV(10%)]  ADC MIC3N
10? 31 €35 | [1uFHBV{10%)| ADC MIC3P
— 1 LRGK MIC3P [E5p uEHEV10%)
12| SDOUTNTDMOUT REFQ34 [5g
13 | SDOUT2TOMIN REFP34 |38 €228 | [1uFMBV(10%], ADC MICAP
14 | INT MIC4P a7 c229 | [AuFAev(10%)| ADC MICAN
15 | DMIC_CLK MICAN F5g ADC_MICBIAS34
—g ¥ MICIN MICBIAS34 5z
—H MIC1P ™ REFCM Frr— 1
oo 2 7 B8 cea o227 =
LTy é Zm _-
eg - ADC_GND
w2z 2 = = = =
FEEE528E & 15 & |5
EST210 | [u|o alem e = & Ed &
= = =
I = B = |5
2 2 e b

Fig. 41: ESP32-S3-Korvo-2 V3.0 - %55 R4 (Ediek)
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B 3 L e I

Ha) P&k

] DA RN 2 ESP I A ARG AT 2
o F3I#% T Boot Fll RST 4, SRS 5CHAHF RST, PR Boot 4.
o BB PAT I E. BRI R DTR #il RTS {553k #2541 ESP FF &M EN. 100 & HIFPIRES

e S L ESP32-S3-Korvo-2 V3.0 518 4] (PDF),

ESP 45 A 40 ic

KATALHT ESP32-S3-Korvo-2 V3.0 BT 4H AR ik 1.
AL, ELATARMERY 2.54 ZER/0.1 Bt I . (T A g AHER BRI TL AT MR SN TR

Aifi S 2 WA 28 /J15

ADC i xi/J16

No. | #iffffthas i il | ESP32-S3 i
1 | MCLK GPIO16

2 | SCLK GPI09

3 | LRCK GPI1045

4 | DSDIN GPIO8

5 | ASDOUT -

6 | GND -

No. | ADC # il | ESP32-S3 % Jil
1 | MCLK GPIO16

2 | SCLK GPIO9

3 | LRCK GPIO45

4 | SDOUT | GPIO10

5 | INT -

6 | GND -
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Read the Docs Template Documentation

UART Mk x5i/d17

No. | UART &
1 3.3V

2 TXD

3 RXD

4 100

5 EN

6 GND

12C jlliXxi/J18

No. | 12C %'l | ESP32-S3 4 i
1 3.3V -

2 CLK GPIO18

3 SDA GPIO17

4 GND -

AR A

T H3 A o

FHIE SR
* ESP32-S3 £ R #ik% 15 (PDF)
» ESP32-S3-WROOM-1/1U 5 R #{ %15 (PDF)
o ESP32-S3-Korvo-2 V3.0 5 F[%] (PDF)
+ ESP32-S3-Korvo-2 V3.0 PCB 7 J& [ (PDF)

A RASTT ZARE BT SO, IHRAR AR 553007 ] sales@espressif.com.
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https://www.espressif.com/sites/default/files/documentation/esp32-s3_datasheet_cn.pdf
https://www.espressif.com/en/sites/default/files/documentation/esp32-s3-wroom-1_datasheet_cn.pdf
https://dl.espressif.com/dl/schematics/SCH_ESP32-S3-KORVO-2_V3_0_20210918.pdf
https://dl.espressif.com/dl/schematics/PCB_ESP32-S3-KORVO-2_V3.0_20210918.pdf
mailto:sales@espressif.com

Read the Docs Template Documentation

3.4.10 ESP32-S3-Korvo-2-LCD V1.0

[English]
ASEERHS Bh b [ F ESP32-S3-Korvo-2-LCD # i, FHHEANZEY AR IS B
Ay MR -5 HA ESP32-S3-Korvo-2 V3.0 Bett — RS, ToyE ML,

ESP32-S3-Korvo-2-LCD }4fi LCD EIE Eon g A= 5, 3§72 7 BESP32-S3-Korvo-2 V3.0 (AR fifR “3F
He”) BITRE.

Fig. 42: ESP32-S3-Korvo-2-LCD V1.0

AFE AR IR A
o NTMES: RN T ITRARMEECE . BB E AR
o BPHIOL: VRN AR T I A AAIRESE .
o ABKSTAST B T SR SOR R R
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../../../../en/latest/design-guide/dev-boards/user-guide-esp32-s3-korvo-2-lcd.html

Read the Docs Template Documentation

N

ESP32-S3-Korvo-2-LCD #4# 320x240 43351 2.4 3~ LCD FEE/R48 A1 10 S A MRS, % Bnail
7 SPI L2k %% 3] ESP32-S3,

1k

LCD Display

Home Key

Fig. 43: ESP32-S3-Korvo-2-LCD V1.0 - 1]

AT 2 BRI 18 I MK AR Sl i) R PRI ZINRE AT ], (E 2 BT R % Eh RE -

FE 4
LCD {2,739 (LCD Display) | 2.4 #i- 320x240 SPI LCD Y it , ' R BRI/ HI 2512 Tlitek TLI934.
Home 4 (Home Key) (BAE) REE e E—T11.

{55 14324 (Signal Connector) | i) FPC HEZR P AR TAZ [RIRG R . &G54k,
LCD #%#:4% (LCD Connector) | ¥ LCD ‘g R i 209 A A 9K 2l B % .
TP i%E#:4% (TP Connector) Rt LCD SRR a2 29 AR ) fil i v i
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Signal Connector

LCD Connector

TP Connector

Fig. 44: ESP32-S3-Korvo-2-LCD V1.0 - I
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Read the Docs Template Documentation

FFURIF SR

HURT, B ORTT SR SE 4 TC A

LA REAE

« FH: ESP32-S3-Korvo-2 V3.0

« ¥ JEM: ESP32-S3-Korvo-2-LCD V1.0

PR USB 2.0 $dlizk (HiE A A% Micro-B 7)
LRMRREANIRZZ (] TRE 28

FPC Hk (T HE8 EMAY )

o /i (Windows, Linux B macOS)

(CRERs Aty

IR DA R A BEEF ESP32-S3-Korvo-2-LCD %235 3] ESP32-S3-Korvo-2 [

L. ] FPC RIEBHIT AR -
2. TR AR PRUEZRAE -

IR

LE st U AR U S

BETEHE DL

DyheHer

ESP32-S3-Korvo-2-LCD ) 3= ZE 4 A4 F1 422 07 s R I’ TR o

AR A

T H3 A o
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ESP32-53-Korvo-2
(Main Board)

SV/3.3V/SPII2C/RST...

-

ESP32-53-Korvo-2-LCD
(LCD Board)

—| TP+LCD Module

FHSR SO

Fig. 45: ESP32-S3-Korvo-2-LCD

o ESP32-S3-Korvo-2 V3.0 | F 15

» ESP32-S3-Korvo-2-LCD J5i#[%] (PDF)

« ESP32-S3-Korvo-2-LCD PCB fii %[ (PDF)

B RATF KA TE Z T SR, THIR R R AT 5571 sales@espressif.com.

3.4.11 ESP32-C3-Lyra V2.0

[English]

A SRR B i BT ESP32-C3-Lyra V2.0, FHRHHZHIT R iE4nE = .

AIEH BT N

o TREAARIE T RN T IR ANEL
o TAETFA R NET AR A d A T R R
o BMAE T RN T IT R

o BRPRREA BT RE R S RAS R E A

o TSR R T SIT AR AR
o ABKSTAS B TSSO R R

FEAERE 27 AT AT 145 o
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https://dl.espressif.com/dl/schematics/SCH_ESP32-S3-KORVO-2-LCD_V1.0_20210918.pdf
https://dl.espressif.com/dl/schematics/PCB_ESP32-S3-KORVO-2-LCD_V1.0_20210918.pdf
mailto:sales@espressif.com
../../../../en/latest/design-guide/dev-boards/user-guide-esp32-c3-lyra-v2.0.html

Read the Docs Template Documentation

IR Btk

ESP32-C3-Lyra ;2 /R #5421 ESP32-C3 HfEH i) F WU TH0T S, IO 22 7 W, #7545 DA S LED £TH7 (1Y
P, AT RO A PR B TR AL LA SR BT 7 T K

Fig. 46: $#%2% ESP32-C3-WROOM-02 #41#j ESP32-C3-Lyra

ERURIIES

BFFRARELIH AT FEAE
o ik ARBIL: Hrgk ESP32-C3-WROOM-02 #ii4, 41 4 MB SPI flash
o TiB: NE ECM EZTUR. ISR IAOES . RS aniEd
 LED X[V RERESS s SO EER AN EALN AT, —Fp@ W] Sk LED 4T47, —7#hi2 RGB LED /7
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2LAMER . SCHRFLLA (IR) A AR
Pk FEMLEE. S8, ANANTIBESE (MODE, COLOR, PLAY/PAUSE, SET. VOL+/LM+, VOL-/LM-)

USB: 1/~ USB HLjE# 1, 14 USB %% UART 1

« HiJii: SV USBfliRiEk 12V Eif e

DyheHer
ESP32-C3-Lyra i 3 2 PFRIHERE Ty AN K s

VCC12v_5V
12V DC VCC12v = v
»
Power Port - p| Addressable LED RGBLED
» VCC12V 5V Strip Port Strip Port
h A A A
- o x o
> a g 8 &
‘Cll - - -
v 3.3VtobV Power
Level Shift MOSFET
12Vto5V N A
Buck Chip VCC_5V ‘
Q) Q 9 9 l | Speaker
: 5V Auto Select ;
USB Pawer Port » o VCC 5V PDM_Tx LP SPK PA :
: = 33V |33V P —>
VBUS > oy " Filter NS4150 :
..%. > o LDO i
Automatic ) ADC Transistor 47 |.C
Download ESP32-C3-WROOM-02 [ Amplifier (D
:Microphone
: 10 R :
USB-to-UART Port d ;
. D+/D- USB-to-UART UART Transmitter
¢ ’ Bridge Chip [
h A
& Q =
Z| Q
] =< v
Boot/Reset Function System
Keys x 2 Keys x 6 LED x 1

Fig. 47: ESP32-C3-Lyra HREHERE (fhh)
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Read the Docs Template Documentation

k4

12Vto5V Addressable RGB System Power IR IR
Buck Chip LED Strip Port LED Strip Port LED Receiver Transmitter

12 V DC Power
Port

Microphone

LED Strip Power
Selection Switch

System LED

System Power
Switch

USB Power Port

USB-to-UART

Bridge Chip 495 E%m

.
USB-to-UART ol
Port

Boot/Reset Function Speaker Output ESP32-C3-WROOM-02 Module
Press Keys Press Keys Port

Speaker PA
Chip

Fig. 48: ESP32-C3-Lyra - IF1f (A5di5k)

AT $ ROWTRE B9 W MR A 43T e b iy 2 220
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Read the Docs Template Documentation

FEAA M

N

ESP32-C3-WROOM-02 ##i£H

ESP32-C3-WROOM-02 f52H j&—k it T ESP32-C3 Ff & [ ] Wi-Fi FliE
X LE #i4. ESP32-C3 j&—3iafTli# ik 160 MHz 1 32 {i7 RISC-V
b Higs . e R Z MR, EH T E R E. LA .
BRIT ORI . T S AN . B> 4 MB 4N SPI flash Fl
— A #E PCB K4k . ESP32-C3-WROOM-02U H2H A28 I K # , (HTR
BLAME R .

P P48 YRR 4R (Speaker
PA Chip)

NS4150 2—# EMIL. 3 W ¥ D K T4 ocns, T Hok B
ESP32-C3 PDM_TX [F il 5, MAUKEIH 5.

Vi st Hi i 1 (Speaker Out-
put Port)

MRS o SOG4 RRIA 3 FURYI AR . I B
2.00 Z£K/0.08 B}

T REF 4 (Function Press Keys)

ANATIGERHE, {435 MODE, COLOR, PLAY/PAUSE, SET. VOL+/LM+,
VOL-/LM-, ‘E{15 ESP32-C3-WROOM-02 Module {4 %4, n[fEh%
I TH AP SR & At 35 B R 5 9 FH P S 5% LED T30

Boot/Reset # 4& (Boot/Reset
Press Keys)

Boot: {1 Boot # I 45 4% Reset #5241, Jash bl fF DX, @atds o kg
[il{4. Reset: HAPH¥: NILEE, HE RS

USB-to-UART 3 [1 (USB-to-
UART Port)

FiF PC 5 ESP32-C3-WROOM-02 A5 4H 381 .

USB-to-UART ##%:th A~ (USB-
to-UART Bridge Chip)

itk i USB-UART #fr it CP2102N SR AN il F i s 3 Mbps
R R

USB H i i 1 (USB Power
Port)

NN RGO EIR. HW 245 V2 A E Rt
HLARE o

PABRIESE

ARG HL YR IT K (System Power
Switch)

RGBT K BEH . FFHAME] ON 24T 5V RGEHLE, U5 OFF
WP 5V RS IR

LED 777 LT 5% (LED

Strip Power Selection Switch)

WBNILTT K, ARG LED KT A4 A L A0 S B (8 11 B F P50 P i D 2
e USB 5 V itk LED AT47 12 V E R ALHL .

12V Hfitlim o (12 vV DC

Power Port)

IHERRHRCN 2 A 12V B IEE AR . B IR AL A S A2
8 5.5mm, NEH 2.5 mm,

12V &S5V LG H (12Vto
5 V Buck Chip)

12V 2 5V PO MP2313 J&—3(7E 1 A Hil 2 MHz {50 T TR R AL
[F 2 P s e e

n] F-4ik LED 4T3 g 1 (Ad-
dressable LED Strip Port)

A 4ik LED AT 12 —4 4 x 1P, 2.54 mm [BERGHEEHZ T, Al DA
I B S A o] ik LED AT . & 5CRF SV AT 12V LED 1T, 6
41 WS2811 1 WS2812 LED. ESP32-C3 W[ DA id RMT =, SPI % i%fiv 4o
il LED XT7 .

RGB LED 4T #%7um Il (RGB
LED Strip Port)

RGB LED ] 773 & —> 4 x 1 P, 2.54 mm [A]BERGHEEH 00, T DARE S
FI7E 5 V B 12 V NizfTH)H M RGB LED ATl (R AIGHk, &30 (i 2k
Az ) . ESP32-C3 wJ DA i 11 1y PWM B k45 LED T4

Z S5 LED (System Power
LED)

4 RGOUIRIF Y E] ON I, LED 24214 .

4T AN RS (IR Receiver)

IRM-H638T/TR2 & — gk MG B BU LT MBS R Ge e Ues . R IS 1) ey
55 0] PUE 2 ESP32-C3 f#id .

2T A2k K St s (IR Transmitter)

IR67-21C/TR8 J2 1AM R AR . SRk — AR R R IR T
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5% 7 X (Microphone)

MEk ECM 22 i M. B R SR I {5l o i (245 70K ) a5 3] ESP32-C3-
WROOM-02 ffj ADC,




Read the Docs Template Documentation

AR PE Ay RE A

£~ ESP32-C3-Lyra #{ACA FM RO ERIN I F, SCRRDIEML, (4% LED 45| (LEDC). ImAe{z filii 4 &+
(RMT). ADC Flfpkirfri BRI il (PDM_TX) o ASRF 725 Ui i FH e il 700 4 O B 8 5 1) 2 i

Note: (ESP32-C3 YJHk[M TATF A5 48— ESP32-C3-Lyra iR 10 5 AR AT 2R4L
Heo

CRLRIRE

MRFEMER, HS P L G NIT L i 3y
« 1 x ESP32-C3-Lyra
* 2x USB 2.0 #ffidk (#nifE A 2% Micro-B )
o 1 x Hfisi (Windows, Linux B macOS)
* 1x5VRGBLED 4747 WS2812 (k)
o 1x FHLECE RAEEE
s Ix g (Wik)

(CUEBEE A

o GHLET, IERIT ARG R T

o A USB %dusk, iiid USB Wi NFIF A BOERS] SV . A BuEf)s, REHMIH LED S5,
RETTEMRE . W LED A%, 5Pl RESUIRIFR.

* f LED fTH IR FIF e i 2 USB /g Il .
* B A USB $ifi4k, il USB-to-UART i FRETT A A H I LK -

BROA 10X

Note: il KESP32-C3 Wik TR A SLfiy &4 Py ESP32-C3-Lyra #7914, kit
PEFRAT .

1. ¥ T &) Reset 8.,
2. FFEM B S FFA flash MK, %323 USB-to-UART i 11 PC _Lig/R H&ANR
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Stepl Flash Test Start
Stepl Flash Test OK

3. PRI Shfieticht. IR H SRR, B, MEoRPAT HER, $%°F VOL+:

Step2 Keys Test Start
Please press The Key: VOL+

4. FFRHNR RS LED. IR, LED FRAELl €. W MS 2 A RWIIH . $% K voL+/ LM+ Bk A R —
#.

5. JF &K LEDC (PWM), *ff RGB LED 4] #7144 %] RGB LED X436 11, Z2FF 5| LED FENZLT R
HF VOL+/LM+ fk AR —45,

6. FFEMINK ADC. HFWL SR FEir v, # 1 kHz 555555 . RO E] S 4005
ZiE, BT

Stepb5 Adc Test Start
Please play 1lkhz audio
Step5 Adc Test OK

7. JF AR PDM_TX Jfig. 7 aeieis] fptidsmilim e, il flash ¥R

RIS E

ESP32-C3-Lyra fJT & HESL e ESP-ADF . NG A B AT K AR SCFFH) ESP-ADF fUA, S HIEE 1T
Gt n] AR SR 80T S HLABER R 12, SEINATRIHEPRER ESP32-C3-Lyra [AH X IIRE .

o ESP-IDF: KF FreeRTOS [ R5Z SoC FF A HELE, HA XKL, 035 LED £ (LEDC), ADC., RMT,
SPI %,

FF B N FH AR BIAECHE application example HH o

FHUGEIF R

AT GG R BEE TR ARBER BT ZIF R ATT 5 B R R 5 I o
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https://github.com/espressif/esp-idf
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Read the Docs Template Documentation

RS ifE:
T Bt L]
ESP32-C3-Lyra 1 -
USB 2.0 fitdask (hrifE AR | 2 —ANHT USB WL, 53— AT E R 2 bR TP
& Micro-B %) FHIE 2417 USB Hisk . W Bns U T, Jok i T
SR g AE .
LK (Windows, Linux 1% | 1 -
macOS)
i ! AWK 4 ECH 3 SURGT 798, PR A PH 2 mm B, 1x 2P f
AL o AR APPSR AT DAGE AL RE R A T
Tk o
]
fifi {2 i i
12V H ik il 1 TERCAS A 12 V LED ST b, SR TR 2 A,
S5VE 12V A4 LED 4T | 1 Z(f ) WS2812 5 WS2811 LED 4J4% (4x 1 P, 2.54 mm [i] R

OSETS

HeRF 3% /16 WiAT Bk WS2812 LED 4T3 (3x 1 P, 2.54 mm |i]
FEAHEREE RS ) o M LED AT /AT 3R 15428 ol sithk LED XT3
W (JP2).

5V = 12 VRGB LED 4J##

WAHA 4 x 1P, 2.54 mm [AIBERGHERFEHAR . I LED AT R 1%
%] RGB LED £T4fi3i 11 (JP1).

HL P it

AP 2O R A -
« USB fltifisin (5 V)

o 12V P fEn

BpE BT

HESETT B, N2 — s Bl AR -
L RS R Pyh et .

2. (WIgk) R4 LED JIAfF262Y, o LED LT 42T R My v] F-hk LED J777 3 H 5 RGB LED AT ki
Ho
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3. MG TR TARHL BRI, R IR RIIT Aoty USB A3 11 (5 V) 50 12V A fib s .
4. (WIgk) AR#E LED TR TARF MR, D04 LED XTI £ 36, * LED ATHA (LA

Note: HIRIF AU ZIEFH)—M, KPR ICIRIE S TAE. WEN 12 V BDERAS N 5V LED 4T
AL, AR AT HFFA5IR

5. D) REWIIFRZE ON. £L6 RGEHLIR LED 5.

6. A USB ¥flidk, iliid USB-to-UART i 11K A AR He 1 HL K o
BRIy, BECFSCESEA, R PAUEA TR
IR

RSB SEMUR , WHIEEGer Started , Weqs TP % TR
CESiz oL [ gr B2 W D ST

w54

AT KIF R ABE L 2 A E

GPIO 5y iki &

% 4y ESP32-C3-WROOM-02 #A4FJliY) GPIO 7} fies 2, T4t Aot i s AL PF sl fE -

fEr i)

it USB 2k 12 V/2 A Yiisifm Ak

TP EARA PRt T3 5 V USB i 1B 12 V/2 A B AL

LED ST IR g HIF 3%

MRIATH A TAERUEM AR, e @ i i IS I A A 1, U048 LED X7 IR g Hor 3¢ =AM, BiwT
NI
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USB-PWR VBUS1
[*] VBUS
Q
1 S5M45E3H1T
GND VBUS [ i
g |GND D-§5—X
5 | GND  De K
GND MC [ b
GHND D4 ——
Wicn USE 5 remake x E
LESDSDS0CTIG B
3
VBUS
VBUSD =
[+]
|- I
<] 1 1T
GND vBUS | - 14 H_ﬁz-ts-sm {NC) - = —
o e B — AL
GND D+ [f
GND NC 5—)‘1 cx
GHD 10 R4S ey ESPUSE DM ==
Vic USE 5° Femalk LESDSDS0CTIG Réb .V.V.!m'q.mc:. ey 10uF E5VR0%)
LESDSDS.0CTIG
LESDSDS.0CTIG
GHD GHD GND

Fig. 49: ESP32-C3-Lyra - % Jf] USB Hi i 1

VEC_12V
(o]

1 55B43L-E3/52T
— 1 D1 H |

DC-005C-254 H PESONCID1EVE

mim‘ I'_Q_

mmi I'B_

mm'm h“»_
{oNHe0LIADSI O h g

Gy
(=]

Pay Attention to this Polarity

Fig. 50: ESP32-C3-Lyra - 12 V FL ki Atr
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VEC_12V_5V
127 I:U:D use [+]
GND GND
= + = hd =
- - ™ W ‘
VEUS VGC_12v
. . e N N N
Fig. 51: LED ATy LR FEIT
12V £ 5V B
VEC_12V
R1 VOUT_SV
MPS_EN
N
100K(1%)
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UART #£:11 (JP12)

No. (Eh=2 ESP32-C3 %
1 VCC_3V3 -
2 ESP_EN EN
3 ESP_BOOT GPIO9
4 ESP_UART_RXD UORXD
5 ESP_UART TXD UOTXD
6 GND —
12C #1101 (JP8)
No. fEE ESP32-C3 %l
1 VCC_3V3 -
2 12C_CLK GPIOS
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4 GND _
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FHSR SR

o FRFE A
— ESP32-C3 Z5ts i Fi AR B+ (PDF)
— ESP32-C3-WROOM-02 & ESP32-C3-WROOM-02U ¥4} (PDF)

o JRHELE
— ESP32-C3-Lyra 53 % (PDF)
* PCB ffiJ5 &l

- ESP32-C3-Lyra PCB 7ii 5% (PDF)

A RATE BT Z 3 S0, iR IR 45581 sales@espressif.com
3.4.12 ESP32-C3-Lyra

3.5 Audio Samples

Music files in this section are intended for testing of audio applications. The files are organized into different Formats and

Sample Rates.

3.5.1 Formats

The tables below provides an audio file converted from ‘wav’ format into several other audio formats.

Long Samples

The audio track duration in this section is 3 minutes and 7 seconds.
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Two Channel Audio

No Format Audio File Size [kB]
1 aac ff-16b-2¢c-44100hz.aac 2,995
2 ac3 ff-16b-2c-44100hz.ac3 2,994
3 aiff ff-16b-2¢-44100hz.aiff 33,002
4 flac ff-16b-2¢c-44100hz.flac 22,406
5 mda ff-16b-2c-44100hz.m4a 3,028
6 mp3 ff-16b-2¢-44100hz.mp3 2,994
7 mp4 ff-16b-2¢-44100hz.mp4 3,079
8 ogg ff-16b-2¢-44100hz.0ogg 2,612
9 opus ff-16b-2c-44100hz.opus 2,598
10 ts ff-16b-2c¢-44100hz.ts 5,510
11 wav ff-16b-2¢-44100hz.wav 32,229
12 wma ff-16b-2¢-44100hz.wma 3,227

Playlist containing all above files: ff-16b-2c-playlist. m3u

Single Channel Audio
No Format Audio File Size [kB]
1 aac ff-16b-1c-44100hz.aac 1,650
2 ac3 ff-16b-1c-44100hz.ac3 2,193
3 aiff ft-16b-1c-44100hz.aiff 16,115
4 amr ff-16b-1¢c-8000hz.amr 299
5 flac ff-16b-1c¢-44100hz.flac 10,655
6 méa ff-16b-1c-44100hz.m4a 1,628
7 mp3 ff-16b-1¢-44100hz.mp3 1,463
8 ogg ff-16b-1c-44100hz.ogg 1,558
9 opus ff-16b-1c-44100hz.opus 1,641
10 wav ff-16b-1c-44100hz.wav 16,115
11 wma ff-16b-1¢c-44100hz.wma 3,151

Playlist containing all above files: ff-16b-1c-playlist.m3u
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https://dl.espressif.com/dl/audio/ff-16b-2c-44100hz.aac
https://dl.espressif.com/dl/audio/ff-16b-2c-44100hz.ac3
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https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.flac
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.m4a
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.mp3
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.ogg
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.opus
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.wav
https://dl.espressif.com/dl/audio/ff-16b-1c-44100hz.wma
https://dl.espressif.com/dl/audio/ff-16b-1c-playlist.m3u
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Short Samples

If you need shorter audio files for testing, this section provides 16 seconds audio tracks.

Two Channel Audio

No Format Audio File Size [kB]
1 aac gs-16b-2¢-44100hz.aac 241
2 ac3 gs-16b-2¢-44100hz.ac3 380
3 aiff gs-16b-2¢-44100hz.aiff 2,792
4 flac gs-16b-2¢-44100hz.flac 1,336
5 mda gs-16b-2¢-44100hz.m4a 258
6 mp3 gs-16b-2¢-44100hz.mp3 254
7 mp4 gs-16b-2¢-44100hz.mp4 259
8 ogg gs-16b-2¢-44100hz.ogg 229
9 opus gs-16b-2¢-44100hz.opus 219
10 ts gs-16b-2¢-44100hz.ts 286
11 wav gs-16b-2¢-44100hz.wav 2,792
12 wma gs-16b-2¢-44100hz.wma 276
Playlist containing all above files: gs-16b-2c-playlist.m3u
Single Channel Audio
No Format Audio File Size [kB]
1 amr gs-16b-1c-8000hz.amr 25
2 aac gs-16b-1c-44100hz.aac 137
3 ac3 gs-16b-1¢-44100hz.ac3 190
4 aiff gs-16b-1c-44100hz.aiff 1,397
5 flac gs-16b-1c-44100hz.flac 645
6 mda gs-16b-1¢-44100hz.m4a 258
7 mp3 gs-16b-1¢-44100hz.mp3 127
8 ogg gs-16b-1c-44100hz.ogg 144
9 opus gs-16b-1c-44100hz.opus 132
10 wav gs-16b-1c-44100hz.wav 1,497
11 wma gs-16b-1c-44100hz.wma 276

Playlist containing all above files: gs-16b-1c-playlist. m3u

3.5. Audio Samples
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https://dl.espressif.com/dl/audio/gs-16b-2c-playlist.m3u
https://dl.espressif.com/dl/audio/gs-16b-1c-8000hz.amr
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.aac
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.ac3
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.aiff
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.flac
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.m4a
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.mp3
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.ogg
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.opus
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.wav
https://dl.espressif.com/dl/audio/gs-16b-1c-44100hz.wma
https://dl.espressif.com/dl/audio/gs-16b-1c-playlist.m3u
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3.5.2 Sample Rates

The files in this section have been prepared by converting a single audio file into different sampling rates defined in MPEG

Layer III specification. Both mono and stereo versions of files are provided. The bit depth of files is 16 bits.

Sample Rate MPEG | Channels Bit Rate | Size
1

Audio File [Hz] ver [kbit/s] [kB]
ff-16b-1c-8000hz.mp3 8000 25 mono 8 183
ff-16b-1c-11025hz.mp3 11025 2.5 mono 16 366
ff-16b-1c-12000hz.mp3 12000 2.5 mono 16 366
ff-16b-1c-16000hz.mp3 16000 2 mono 24 548
ff-16b-1¢-22050hz.mp3 22050 2 mono 32 731
ff-16b-1¢-24000hz.mp3 24000 2 mono 32 731
ff-16b-1¢-32000hz.mp3 32000 1 mono 48 1,097
ff-16b-1c-44100hz.mp3 44100 1 mono 64 1,462
ff-16b-2c-8000hz.mp3 8000 2.5 joint stereo 24 549
ff-16b-2c-11025hz.mp3 11025 2.5 joint stereo 32 731
ff-16b-2¢-12000hz.mp3 12000 2.5 joint stereo 32 731
ff-16b-2c-16000hz.mp3 16000 2 joint stereo 48 1,097
ff-16b-2¢-22050hz.mp3 22050 2 joint stereo 64 1,462
ff-16b-2c-24000hz.mp3 24000 2 joint stereo 64 1,462
ff-16b-2¢-32000hz.mp3 32000 1 joint stereo 96 2,194
ff-16b-2c-44100hz.mp3 44100 1 joint stereo 128 2,924

Playlist containing all above files: ff-16b-mp3-playlist. m3u

Original music files: “Furious Freak” and “Galway” , Kevin MacLeod (incompetech.com), Licensed under Creative

Commons: By Attribution 3.0, http://creativecommons.org/licenses/by/3.0/
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https://dl.espressif.com/dl/audio/ff-16b-2c-24000hz.mp3
https://dl.espressif.com/dl/audio/ff-16b-2c-32000hz.mp3
https://dl.espressif.com/dl/audio/ff-16b-2c-44100hz.mp3
https://dl.espressif.com/dl/audio/ff-16b-mp3-playlist.m3u
http://creativecommons.org/licenses/by/3.0/

CHAPTER

FOUR

RESOURCES

Third party frameworks and libraries to develop audio applications with Espressif chips:

— The JOSH operating system supports the ESP32 and can be used in scenarios such as intelligent voice inter-

action, smart home appliances, and smart gateways.
Third party audio development modules and boards that work with ESP-ADF:

— ESP32-A1S Audio Module equipped CodeC audio decoding chip that supports music playback and recording,
and 4MB PSRAM. The module application schematic is available in datasheet.

The esp32.com forum is a place to ask questions and find community resources. The forum has a section dedicated
to ESP-ADF.

This ESP Audio Development Framework inherits from ESP IoT Development Framework and you can learn about
it in ESP-IDF Programming Guide.

Check the Issues section on GitHub if you find a bug or have a feature request. Please check existing Issues before

opening a new one.

If you’ re interested in contributing to ESP Audio Development Framework, please check the Contributions Guide.
Several books have been written about ESP32 and they are listed on Espressif web site.

For additional ESP32 product related information, please refer to documentation Section of Espressif site.

To buy audio development boards, check list of distributors under Get Samples on Espressif web site.
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CHAPTER

FIVE

5.1

COPYRIGHTS AND LICENSES

Software Copyrights

All original source code in this repository is Copyright (C) 2015-2018 Espressif Systems. This source code is licensed
under the ESPRESSIF MIT License as described in the file LICENSE.

Additional third party copyrighted code is included under the following licenses:

mp3 library is Copyright (c) 2005-2008, The Android Open Source Project, and is licensed under the Apache

License Version 2.0.

aac library is Copyright (c) 2005-2008, The Android Open Source Project, and is licensed under the Apache

License Version 2.0.
amr library is Copyright (C) 2009 Martin Storsjo and is licensed under the Apache License Version 2.0.

opus library, Copyright 2001-2011 Xiph.Org, Skype Limited, Octasic,Jean-Marc Valin, Timothy B. Terriberry,
CSIRO, Gregory Maxwell, Mark Borgerding, Erik de Castro Lopo, is licensed under 3-clause BSD license.

flac library, Copyright (C) 2011-2016 Xiph.Org Foundation, is licensed under Xiph.Org’ s BSD-like license.
vorbis library, Copyright (c) 2002-2020 Xiph.org Foundation, is licensed under the 3-Clause BSD license.
aac-enc library is Copyright 2003-2010, VisualOn, and is licensed under the Apache License Version 2.0.
adpem library is Copyright (C) 2020 aikiriao <samuraiaiki@gmail.com>.

jpeg-dec library is Copyright (C) 2019, ChaN.

Please refer to the COPYRIGHT in ESP-IDF Programming Guide

Where source code headers specify Copyright & License information, this information takes precedence over the sum-

maries made here.
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CHAPTER

SIX

ENGLISH-CHINESE GLOSSARY

This document lists terms that are used in Espressif Audio Development Framework Guide and other audio related

documentation. Each term is followed by its Chinese equivalents and some have definitions.
AAC Chinese equivalent: AAC
Abbreviation for Advanced Audio Coding, an industry-standard audio compression format.
acoustic Chinese equivalent: 752
acoustic calibrator Chinese equivalent: 515 i #%
Also known as sound level calibrator.
acoustic echo cancellation Chinese equivalent: 7525 [1] 75y %5
Spelled-out form of AEC.
AEC Chinese equivalent: AEC
Abbreviation for acoustic echo cancellation.
Advanced Audio Distribution Profile Chinese equivalent: = 2% 545/ & HEZE
Spelled-out form of A2DP.
A2DP Chinese equivalent: A2DP.
Abbreviation for Advanced Audio Distribution Profile.
A2DP sink Chinese equivalent: A2DP sink
A2DP source Chinese equivalent: A2DP source
AFE Chinese equivalent: AFE

Abbreviation for audio front end. Espressif audio front-end algorithm framework is developed by Espressif Al Lab

to provide high-quality and stable audio data to the host.
AirKiss Chinese equivalent: AirKiss

AirKiss is a quick-connection technique provided by Weixin device platform for Wi-Fi devices to configure network

connection.
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AMR Chinese equivalent: AMR
Abbreviation for Adaptive Multi-Rate, an audio compression format optimized for speech coding.
AMR-NB Chinese equivalent: AMR-NB

Abbreviation for Adaptive Multi-Rate Narrowband, a narrowband speech audio coding standard developed based

on Adaptive Multi-Rate encoding.
AMR-WB Chinese equivalent: AMR-WB

Abbreviation for Adaptive Multi-Rate Wideband, a wideband speech audio coding standard developed based on
Adaptive Multi-Rate encoding.

analog-to-digital converter Chinese equivalent: FEfUEFHE L8
Spelled-out form of ADC.

ADC Chinese equivalent: ADC
Abbreviation for analog-to-digital converter.

audio codec Chinese equivalent: 7547 i i i i £

audio forge Chinese equivalent: 5§ ¥ 1

A combination of several audio backend processing techniques, including resample, downmix, automatic level

control, equalizer and sonic. Users can enable or disable certain techniques as needed.
audio gate Chinese equivalent: 343 % 3¢
Spelled-out form of AG.
AG Chinese equivalent: AG
Abbreviation for audio gate.
audio front end Chinese equivalent: 752 Hil ifii
Spelled-out form of AFE.
audio passthru Chinese equivalent: #7115 1%
Also known as pipeline passthru. It is an audio technique that allows audio files to pass through a pipeline unaltered.
audio pipeline Chinese equivalent: 35§74 18

Often used as “pipeline” . It is a chain of audio processing elements arranged in a particular order so that the

output of each element is the input of the next.

Audio Video Remote Control Profile Chinese equivalent: %t §Ti vt feda il 75
Spelled-out form of AVRCP.

AVRCP Chinese equivalent: AVRCP

Abbreviation for Audio Video Remote Control Profile.
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automatic gain control Chinese equivalent: H B354
Spelled-out form of AGC.
AGC Chinese equivalent: AGC
Abbreviation for automatic gain control.
automatic level control Chinese equivalent: H 3 H1, 451l
Spelled-out form of ALC.
ALC Chinese equivalent: ALC
Abbreviation for automatic level control.
automatic speech recognition Chinese equivalent: B 3155 1H 51
Spelled-out form of ASR.
aux cable Chinese equivalent: aux 2574k
Also known as auxiliary cable.
ASR Chinese equivalent: ASR
Abbreviation for automatic speech recognition.
bandwidth Chinese equivalent: 77 5
Bass Frequency Chinese equivalent: {4
BCLK Chinese equivalent: BCLK
Abbreviation for base clock.
BluFi Chinese equivalent: BluFi

A Wi-Fi network configuration function via Bluetooth channel. See ESP-IDF Programming Guide for more infor-

mation.

cavity Chinese equivalent: i¥{4&

command word Chinese equivalent: fy415]

core dump Chinese equivalent: 1%.[ 5% fi#

cutoff frequency Chinese equivalent: # [[45iZ

decoder Chinese equivalent: f#fig#%

digital media renderer Chinese equivalent: ${ IR TE Yuas
Spelled-out form of DMR.

digital signal processor Chinese equivalent: 271554 FEAS

Spelled-out form of DSP.
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DSP Chinese equivalent: DSP
Abbreviation for digital signal processor or digital signal processing.
digital-to-analog converter Chinese equivalent: (A I FE Ly
Spelled-out form of DAC.
dispatcher Chinese equivalent: i & #%
distortion Chinese equivalent: 45 H
DAC Chinese equivalent: DAC
Abbreviation for digital-to-analog converter.
Digital Living Network Alliance Chinese equivalent: £ 4= ik W 25 B
Spelled-out form of DLNA.
DLNA Chinese equivalent: DLNA
Abbreviation for Digital Living Network Alliance.
DMR Chinese equivalent: DMR
Abbreviation for digital media renderer.
downmix Chinese equivalent: [1] NJREZ
An audio processing technique that mixes more audio streams to less output audio streams.
DuerOS Chinese equivalent: DuerOS
DuerOS is a conversational Al system developed by Baidu.
echo Chinese equivalent: [B]F5
A reflection of sound that arrives at the listener with a delay after the direct sound.
echo reference signal Chinese equivalent: [n|F5 2% {55
electret condenser microphone Chinese equivalent: FF % {437 73 X\
Spelled-out form of ECM.
ECM Chinese equivalent: ECM
Abbreviation for electret condenser microphone.
element Chinese equivalent: JGZ&

Also known as audio element. It is the basic building block for the application programmer developing with ADF.

Every decoder, encoder, filter, input stream, or output stream is in fact an audio element.
encoder Chinese equivalent: Zgi%#s

equalizer Chinese equivalent: ¥Jffij¢s
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ESP VoIP Chinese equivalent: ESP VoIP

ESP VolIP is a telephone client based on the standard SIP protocol, which can be used in some P2P or audio

conference scenarios.
fast Fourier transform Chinese equivalent: ‘3 {8 F 125 J
Spelled-out form of FFT.
FFT Chinese equivalent: FFT
Abbreviation for fast Fourier transform.
FatFs Chinese equivalent: FatFs
FatFs stream Chinese equivalent: FatFs i
FLAC Chinese equivalent: FLAC
Abbreviation for Free Lossless Audio Codec, an audio coding format for lossless compression of digital audio.
flexible pipeline Chinese equivalent: R 15 1H
FPS Chinese equivalent: FPS
Abbreviation for frames per second.
frames per second Chinese equivalent: 4 F0 1% &%k
Spelled-out form of FPS.
frequency response Chinese equivalent: i1 [y,
full band Chinese equivalent: 4477
Spelled-out form of FB.
FB Chinese equivalent: FB
Abbreviation for full band.
Hands-Free Chinese equivalent: 942
Spelled-out form of HF.
HF Chinese equivalent: HF
Abbreviation for Hands-Free.
Hands-Free Audio Gateway Chinese equivalent: #3255 [ ¢
Spelled-out form of HFP-AG.
Hands-Free Profile Chinese equivalent: #4287

Hands-Free Unit Chinese equivalent: 2114
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HFP Chinese equivalent: HFP
Abbreviation for Hands-Free Profile.
hardware abstraction layer Chinese equivalent: fifi {415 |2
Spelled-out form of HAL.
HAL Chinese equivalent: HAL
Abbreviation for hardware abstraction layer.
headset Chinese equivalent: E-4J],
HFP-AG Chinese equivalent: HFP-AG
Abbreviation for Hands-Free Audio Gateway.
Hi-Fi speaker Chinese equivalent: SR E 548
Also known as high-fidelity speaker.
High Frequency Chinese equivalent: /=547
high-fidelity microphone Chinese equivalent: = £%E 3 75X
HLS Chinese equivalent: HLS
Abbreviation for HTTP Live Streaming.
HTTP stream Chinese equivalent: HTTP i
HTTP Live Streaming Chinese equivalent: HTTP B %%
Spelled-out form of HLS.
I2S stream Chinese equivalent: 12S 7
insertion loss Chinese equivalent: i A #2%
Internet radio Chinese equivalent: [ 2% &
Internet of Things Chinese equivalent: 45 [
IoT Chinese equivalent: IoT
Abbreviation for Internet of Things.
JPEG Chinese equivalent: JPEG
A commonly used method of lossy compression for digital images. Same as JPG.
JPG Chinese equivalent: JPG
A commonly used method of lossy compression for digital images. Same as JPEG.
Light and Versatile Graphics Library Chinese equivalent: %2 £ I REKITE

Spelled-out form of LVGL
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low-pass filter Chinese equivalent: i3 & #5
LVGL Chinese equivalent: LVGL
Abbreviation for Light and Versatile Graphics Library.
M3U8 Chinese equivalent: M3U8
The Unicode version of M3U is M3US8, which uses UTF-8-encoded characters.
M4A Chinese equivalent: M4A
An audio encoding format for lossless compression of digital audio.
mass production Chinese equivalent: &~
maximum output power Chinese equivalent: % K H B3
MCLK Chinese equivalent: MCLK
Abbreviation for master clock.
mel-frequency cepstral coefficients Chinese equivalent: /<551 3 {8 13% 2 %%
Spelled-out form of MFCC.
MFCC Chinese equivalent: MFCC
Abbreviation for mel-frequency cepstral coefficients.
microphone Chinese equivalent: 27 77 X|
mic Chinese equivalent: 5 73 JX{
Informal form for microphone.
micro-electro-mechanical systems microphone Chinese equivalent: ffZH 7 £ 45 5% 78 KL
Spelled-out form of MEMS mic.
MEMS mic Chinese equivalent: MEMS 2% 71, )X,
Abbreviation for micro-electro-mechanical systems microphone.
microphone gain Chinese equivalent: 2 53 X ¥ 75
microphone hole Chinese equivalent: 2 5.1,
microSD card Chinese equivalent: microSD &
MP3 Chinese equivalent: MP3
MP4 Chinese equivalent: MP4
MultiNet Chinese equivalent: MultiNet

MultiNet is a lightweight model specially designed based on CRNN and CTC for the implementation of multi-

command recognition.
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multi-room Chinese equivalent: £ 7]

Multi-Room Music Chinese equivalent: Multi-Room Music

ESP Multi-Room Music is a Wi-Fi-based communication protocol to share music across multiple interconnected

speakers. Under this protocol, those connected speakers form a Group. They can play music synchronously and

are controlled together, which can easily achieve a theater-grade stereo surround sound system.

narrowband Chinese equivalent: #5747
Spelled-out form of NB.
NB Chinese equivalent: NB
Abbreviation for narrowband.
NimBLE Chinese equivalent: NimBLE
An open-source Bluetooth Low Energy or Bluetooth Smart stack.
noise criteria curve Chinese equivalent: My Friff gl £k
Also known as NC curve.
noise rating curve Chinese equivalent: W75 74/ ph 2%
Also known as NR curve.
noise floor Chinese equivalent: 7~ el
noise suppression Chinese equivalent: Mg S]]
Spelled-out form of NS.
NS Chinese equivalent: NS
Abbreyviation for noise suppression.
non-volatile storage Chinese equivalent: 3F 5} 2 14770
Spelled-out form of NVS.
NVS Chinese equivalent: NVS
Abbreviation for non-volatile storage.
OGG Chinese equivalent: OGG
An audio compression format.
OPUS Chinese equivalent: OPUS
A lossy audio coding format.
PCM Chinese equivalent: PCM
Abbreviation for pulse-code modulation.

pixel Chinese equivalent: 1§ 2%
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playback Chinese equivalent: [H]{
It is a noun. The verb is “play back” .
programmable gain amplifier Chinese equivalent: ] Zg 2435 K28
Spelled-out form of PGA.
PGA Chinese equivalent: PGA
Abbreviation for programmable gain amplifier.
protractor Chinese equivalent: & X
pulse-code modulation Chinese equivalent: [iki 41 i
Spelled-out form of PCM.
raw stream Chinese equivalent: 157
resample Chinese equivalent: B R
resample filter Chinese equivalent: B REE JERT
resonant frequency Chinese equivalent: T2
reverberation Chinese equivalent: Ji ]
RGB Chinese equivalent: RGB

The RGB color model is an additive color model in which the red, green, and blue primary colors of light are added

together in various ways to reproduce a broad array of colors.
ring buffer Chinese equivalent: 22251 [X
SBC Chinese equivalent: SBC
Abbreviation for subband codec.
SD card Chinese equivalent: SD -k
Session Initiation Protocol Chinese equivalent: <3G & i %
Spelled-out form of SIP.
signal-to-echo ratio Chinese equivalent: {5 1] kb,
signal-to-noise ratio Chinese equivalent: {5 M Ft,
Spelled-out form of SNR.
SIP Chinese equivalent: SIP
Abbreviation for Session Initiation Protocol.
SNR Chinese equivalent: SNR

Abbreviation for signal-to-noise ratio.
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SmartConfig Chinese equivalent: SmartConfig

The SmartConfig ™ is a provisioning technology developed by TI to connect a new Wi-Fi device to a Wi-Fi

network. It uses a mobile app to broadcast the network credentials from a smartphone, or a tablet, to an un-

provisioned Wi-Fi device.
sonic Chinese equivalent: 2% 75
An audio processing technique that modifies sound frequency and speed.
sound card Chinese equivalent: 7K
Also known as audio card.
sound level meter Chinese equivalent: 4} D1 {%
Also known as sound pressure level meter.
sound pickup hole Chinese equivalent: 535 L
sound pickup tube Chinese equivalent: 551
sound transmission loss Chinese equivalent: 1% 75412
Spelled-out form of STL.
speech Chinese equivalent: 1535
speech recognition Chinese equivalent: 17 1H 51|
Spelled-out form of SR.
SR Chinese equivalent: SR
Abbreviation for speech recognition.
SPI Flash File System Chinese equivalent: SPI [N {4 R 5
Spelled-out form of SPIFFS.
SPIFFS Chinese equivalent: SPIFFS
Abbreviation for SPI Flash File System.
SPIFFS stream Chinese equivalent: SPIFFS i
subband codec Chinese equivalent: Y3575 2 A%
Spelled-out form of SBC.
STL Chinese equivalent: STL
Abbreviation for sound transmission loss.
super wide band Chinese equivalent: {3 T J5iHr

Spelled-out form of SWB.
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SWB Chinese equivalent: SWB
Abbreviation for super wide band.
tape measure Chinese equivalent: %5 )X
text-to-speech Chinese equivalent: 15354 %
Spelled-out form of TTS.
TTS Chinese equivalent: TTS
Abbreviation for text-to-speech.
tolerance Chinese equivalent: /22
tone Chinese equivalent: $£/R 3
total harmonic distortion Chinese equivalent: i 2 B
Spelled-out form of THD.
THD Chinese equivalent: THD
Abbreviation for total harmonic distortion.
voice activity detection Chinese equivalent: 153515 46
Spelled-out form of VAD.
VAD Chinese equivalent: VAD
Abbreviation for voice activity detection.
VoIP Chinese equivalent: VoIP
Abbreviation for Voice over Internet Protocol.
wake word Chinese equivalent: M {7
wake word engine Chinese equivalent: Hif {75 | 25
Spelled-out form of WWE.

WakeNet Chinese equivalent: WakeNet

WakeNet is a wake word engine built upon neural network for low-power embedded MCUs.

wake-up Chinese equivalent: M
It is a noun.

wideband Chinese equivalent: Fgif7
Spelled-out form of WB.

WB Chinese equivalent: WB

Abbreviation for wideband.
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WWE Chinese equivalent: WWE
Abbreviation for wake word engine.

YUYV Chinese equivalent: YUV

A color model typically used as part of a color image pipeline.
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CHAPTER

SEVEN

ABOUT

This is documentation of ESP-ADF, the framework to develop audio applications for ESP32 chip by Espressif.

The ESP32 is 2.4 GHz Wi-Fi and Bluetooth combo, 32 bit dual core chip running up to 240 MHz, designed for mobile,
wearable electronics, and Internet-of-Things (IoT) applications. It has several peripherals on board including I2S inter-
faces to easy integrate with dedicated audio chips. These hardware features together with the ESP-ADF software provide

a powerful platform to implement audio applications including native wireless networking and powerful user interface.

The ESP-ADF provides a range of API components including Audio Streams, Codecs and Services organized in Audio
Pipeline, all integrated with audio hardware through Media HAL and with Peripherals onboard of ESP32.

The ESP-ADF also provides integration with Baidu DauerOS cloud services. A range of components is coming to

provide integration with DeepBrain, Amazon, Google, Alibaba and Turing cloud services.
The ESP-ADF builds on well established, FreeRTOS based, Espressif IOT Development Framework ESP-IDF.

¢ genindex
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Released Features

Next Release Features

[ Features On Request* ]

Cross- ASR . . Cloud Services
platform Interfaces Peripheral Services
D LD DuerOS | | DuHome
MicroPyth .
croPython Wakeword ||| | wiFi.service = 'MPut-Key- Display-
Player engine Service Service
Recorder Amazon | | XiaoAi ||SoundAl| | Turing
L Bluetooth Batt
command y A uetooth- attery-
Arduino recognition Ol Service Service ‘ Google | |AliGenie (Tencent ( JD ’
ESP Audio Development Framework (ADF)
. i Playlist
ESP Dispatcher ESP Audio Interface . i
: (Simplified API) L ESP Peripherals | aydio Boards
ESP Dispatcher Recorder
ESP Actions
Audio Pipeline
LED Bar
Protocols Audio Streams Codecs I;Bgoilt]:cl)_?f (Eslgnggga EISI;\BI.:SM
ESPRTC (128, FatFS, HTTP, HLs, | Audio Codec |Image Codec | pop pyyyer Touch 738063, ES8311,
RTMP SPIFFS, Tone, TCP, MP3 H264 MP4 SD Card ES7243, ES7148
RTSP TTS, EmbedFlash, AAC FLV Wi-Fi TAS5805M)
DLNA ) JPEG Button
ESP-IDF

* For details, please contact our sales person. |

Fig. 1: Espressif Audio Development Framework
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AEL_STATUS_ERROR_PROCESS (C++ enumerator), algo_stream_set_delay (C++ function), 81

43 algorithm_mono_fix (C++ function), 82
AEL_STATUS_ERROR_TIMEOUT (C++ enumerator), ALGORITHM_STREAM_ CFG_DEFAULT (C macro), 83

43 algorithm_stream_cfg_t (C++ class), 82
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AEL_STATUS_STATE_STOPPED (C++ enumerator), (C++ member), 82
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(C macro), 83
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ator), 84
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84
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audio_element_multi_output (C++ function),
32
audio_element_output (C++ function), 29
audio_element_pause (C++ function), 22

audio_element_process_deinit (C++ func-

tion), 34
audio_element_process_init (C++ function),
34
audio_element_report_codec_fmt (C++ func-
tion), 26

audio_element_report_info (C++ function), 26

audio_element_report_pos (C++ function), 27

audio_element_report_status (C++ function),
26

audio_element_reserve_data_t (C++ class),

39

audio_element_reserve_data_t::user_data_0

(C++ member), 39

audio_element_reserve_data_t::user_data_1l
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(C++ member), 39

audio_element_reserve_data_t::user_data_&dudio_element_set_reserve_userl

(C++ member), 39

audio_element_reserve_data_t::user_data_3dudio_element_set_reserve_user?2

(C++ member), 39

audio_element_reserve_data_t::user_data_4dudio_element_set_reserve_user3

(C++ member), 39
audio_element_reset_input_ringbuf (C++

function), 27
audio_element_reset_output_ringbuf (C++

function), 28
audio_element_reset_state (C++ function), 31
audio_element_resume (C++ function), 23
audio_element_run (C++ function), 21
audio_element_seek (C++ function), 34
audio_element_set_bps (C++ function), 36

audio_element_set_byte_pos (C++ function),

35
audio_element_set_codec_fmt (C++ function),
36
audio_element_set_duration (C++ function),
37
audio_element_set_event_callback (C++
function), 23
audio_element_set_input_ringbuf (C++
function), 24
audio_element_set_input_timeout (C++

function), 27
audio_element_set_multi_input_ringbuf
(C++ function), 32
audio_element_set_multi_output_ringbuf
(C++ function), 33
audio_element_set_music_info (C++ func-
tion), 36
audio_element_set_output_ringbuf
function), 24
audio_element_set_output_ringbuf_size

(C++ function), 31

(C++

audio_element_set_output_timeout (C++
function), 27
audio_element_set_read_cb (C++ function), 29

audio_element_set_reserve_user0 (C++

function), 37

(C++
function), 37
(C++
function), 38
(C++
function), 38
audio_element_set_reserve_userd (C++

function), 38

audio_element_set_ringbuf_done (C++ func-
tion), 31

audio_element_set_tag (C++ function), 19

audio_element_set_total_bytes (C++ func-
tion), 36

audio_element_set_uri (C++ function), 20

audio_element_set_write_cb (C++ function),
30

audio_element_setdata (C++ function), 19

audio_element_setinfo (C++ function), 20

audio_element_state_t (C++ enum), 42

audio_element_status_t (C++ enum), 43

audio_element_stop (C++ function), 21

audio_element_terminate (C++ function), 21

audio_element_terminate_with_ticks (C++
function), 21

AUDIO_ELEMENT_TYPE_ELEMENT (C++ enumera-
tor), 61

AUDIO_ELEMENT_TYPE_PERIPH (C++ enumerator),
61

AUDIO_ELEMENT_TYPE_PLAYER (C++ enumerator),
61

AUDIO_ELEMENT_TYPE_SERVICE (C++ enumera-
tor), 61

audio_element_type_t (C++ enum), 61

AUDIO_ELEMENT_TYPE_UNKNOW (C++ enumerator),
61

audio_element_update_byte_pos (C++ func-
tion), 35

audio_element_update_total_bytes (C++
function), 35

audio_element_wait_for_buffer (C++ func-
tion), 25
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audio_element_wait_for_stop (C++ function),
22

audio_element_wait_for_stop_ms (C++ func-
tion), 22

audio_err_t (C++ enum), 63

audio_event_iface_cfg_t (C++ class), 60

audio_event_iface_cfg_t::context (C++

member), 60

audio_event_iface_cfg_t::external_qgqueue_gmndéo_event_iface_set_cmd_waiting_timeout

(C++ member), 60

audio_event_iface_msg_t::source (C++
member), 60

audio_event_iface_msg_t::source_type
(C++ member), 60

audio_event_iface_read (C++ function), 58

audio_event_iface_remove_listener (C++
function), 56

audio_event_iface_sendout (C++ function), 57

(C++ function), 56
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(C++ member), 60
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member), 60
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function), 59
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(C++ member), 60
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ber), 60
audio_event_iface_cfg_t::wait_time (C++
member), 60
audio_event_iface_cmd (C++ function), 57
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tion), 57
AUDIO_EVENT_IFACE_DEFAULT_CFG (Cmacro), 61
audio_event_iface_destroy (C++ function), 55
audio_event_iface_discard (C++ function), 58
audio_event_iface_get_msg_qgueue_handle
(C++ function), 59
audio_event_iface_get_qgueue_handle (C++
function), 58
audio_event_iface_handle_t (C++ type), 61
audio_event_iface_init (C++ function), 55
audio_event_iface_listen (C++ function), 58

audio_event_iface_msg_t (C++ class), 59

audio_event_iface_msg_t::cmd (C++ mem-
ber), 60

audio_event_iface_msg_t::data (C++ mem-
ber), 60

audio_event_iface_msg_t::data_len (C++
member), 60

function), 57
audio_hal (C++ class), 268
audio_hal::audio_codec_config_iface
(C++ member), 268
audio_hal::audio_codec_ctrl (C++ member),
268
audio_hal::audio_codec_deinitialize
(C++ member), 268
audio_hal::audio_codec_enable_pa
member), 268
audio_hal::audio_codec_get_volume (C++
member), 268
audio_hal::audio_codec_initialize (C++
member), 268
audio_hal: :audio_codec_set_mute
member), 268
audio_hal::audio_codec_set_volume (C++
member), 268
audio_hal::audio_hal_lock (C++ member),
268
audio_hal: :handle (C++ member), 268
AUDIO_HAL_O08K_SAMPLES (C++ enumerator), 270
AUDIO_HAL_11K_SAMPLES (C++ enumerator), 270
AUDIO_HAL_16K_SAMPLES (C++ enumerator), 270
AUDIO_HAL_22K_SAMPLES (C++ enumerator), 270

(C++

(C++

audio_event_iface_msg_t::need_free_data AUDIO_HAL_24K_SAMPLES (C++ enumerator), 271

(C++ member), 60

AUDIO_HAL_32K_SAMPLES (C++ enumerator), 271
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AUDIO_HAL_44K_SAMPLES (C++ enumerator), 271
AUDIO_HAL_48K_SAMPLES (C++ enumerator), 271
AUDIO_HAL_ADC_INPUT_ALL (C++ enumerator),
269
AUDIO_HAL_ADC_INPUT_DIFFERENCE (C++ enu-
merator), 269
AUDIO_HAL_ADC_INPUT_LINE1 (C++ enumerator),
269
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269
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tor), 271
AUDIO_HAL_BIT_LENGTH_24BITS (C++ enumera-
tor), 271
AUDIO_HAL_BIT_LENGTH_32BITS (C++ enumera-
tor), 271
audio_hal_codec_config_t (C++ class), 267
audio_hal_codec_config_t::adc_input
(C++ member), 268
audio_hal_codec_config_t::codec_mode
(C++ member), 268
audio_hal_codec_config_t::dac_output
(C++ member), 268
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audio_hal_codec_i2s_iface_t (C++ class), 267
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member), 267
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(C++ member), 267
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tion), 266
AUDIO_HAL_CODEC_MODE_BOTH (C++ enumerator),
269
AUDIO_HAL_CODEC_MODE_DECODE (C++ enumera-
tor), 269
AUDIO_HAL_CODEC_MODE_ENCODE (C++ enumera-

(C++

tor), 269
AUDIO_HAL_CODEC_MODE_LINE_IN (C++ enumer-
ator), 269
audio_hal_codec_mode_t (C++ enum), 269
audio_hal_ctrl_codec (C++ function), 265
AUDIO_HAL_CTRL_START (C++ enumerator), 270
AUDIO_HAL_CTRL_STOP (C++ enumerator), 270
audio_hal_ctrl_t (C++ enum), 270
AUDIO_HAL_DAC_OUTPUT_ALL (C++ enumerator),
270
AUDIO_HAL_DAC_OUTPUT_LINE1 (C++ enumera-
tor), 270
AUDIO_HAL_DAC_OUTPUT_LINE2 (C++ enumera-
tor), 270
audio_hal_dac_output_t (C++ enum), 270
audio_hal_deinit (C++ function), 265
audio_hal_enable_pa (C++ function), 267
audio_hal_func_t (C++ type), 269
audio_hal_get_volume (C++ function), 267
audio_hal_handle_t (C++ type), 269
AUDIO_HAL_I2S_DSP (C++ enumerator), 271
AUDIO_HAL_I2S_LEFT (C++ enumerator), 271
AUDIO_HAL_I2S_NORMAL (C++ enumerator), 271
AUDIO_HAL_I2S_RIGHT (C++ enumerator), 271
audio_hal_iface_bits_t (C++ enum), 271
audio_hal_iface_format_t (C++ enum), 271
audio_hal_iface_mode_t (C++ enum), 270
audio_hal_iface_samples_t (C++ enum), 270
audio_hal_init (C++ function), 265
AUDIO_HAL_MODE_MASTER (C++ enumerator), 270
AUDIO_HAL_MODE_SLAVE (C++ enumerator), 270
audio_hal_set_mute (C++ function), 266
audio_hal_set_volume (C++ function), 266
AUDIO_HAL_VOL_DEFAULT (C macro), 269
audio_pipeline_breakup_elements (C++
function), 53
audio_pipeline_cfg (C++ class), 54
audio_pipeline_cfg::rb_size (C++ member),
54
audio_pipeline_cfg_t (C++ type), 55
audio_pipeline_change_state (C++ function),
54
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audio_pipeline_check_items_state (C++
function), 51

audio_pipeline_deinit (C++ function), 44
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48

audio_pipeline_get_event_iface (C++ func-
tion), 49
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51
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audio_pipeline_register (C++ function), 44
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audio_pipeline_relink_more (C++ function),

53
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function), 52
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function), 52
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function), 52
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audio_pipeline_stop (C++ function), 47
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(C++ function), 46
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audio_pipeline_unregister (C++ function), 45
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tion), 50
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tion), 47
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(C++ function), 47
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ber), 95
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(C++ member), 95
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member), 95
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member), 95
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(C++ member), 95
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(C++ member), 95
audio_pwm_config_t::ledc_timer_sel (C++
member), 95
audio_pwm_config_t::tg_num (C++ member),
95
audio_pwm_config_t::timer_num (C++ mem-
ber), 95
audio_rec_cfg_t (C++ class), 220
audio_rec_cfg_t::encoder_handle (C++
member), 220

audio_rec_cfg_t::encoder_iface (C++ mem-

ber), 220

audio_rec_cfg_t::event_cb (C++ member),
220

audio_rec_cfg_t::pinned_core (C++ mem-
ber), 220

audio_rec_cfg_t::read (C++ member), 220

audio_rec_cfg_t::sr_handle (C++ member),
220

audio_rec_cfg_t::sr_iface
220

audio_rec_cfg_t::task_prio (C++ member),

(C++ member),
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220

audio_rec_cfg_t::task_size (C++ member),
220

audio_rec_cfg_t::user_data (C++ member),
220

audio_rec_cfg_t::vad_off (C++ member), 220

audio_rec_cfg_t::vad_start (C++ member),

220

audio_rec_cfqg_t::wakeup_end (C++ member),
220

audio_rec_cfg_t::wakeup_time (C++ mem-
ber), 220

AUDIO_REC_DEF_TASK_CORE (C macro), 221
AUDIO_REC_DEF_TASK_PRIO (C macro), 221
AUDIO_REC_DEF_TASK_SZ (C macro), 221
AUDIO_REC_DEF_VAD_OFF_TM (C macro), 221
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(C++ enumerator), 219
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(C++ enumerator), 219
audio_rec_evt_t::AUDIO_REC_WAKEUP_END
(C++ enumerator), 219
audio_rec_evt_t::AUDIO_REC_WAKEUP_START
(C++ enumerator), 219
audio_rec_evt_t::data_len (C++ member),
219
audio_rec_evt_t::event_data (C++ member),
219
audio_rec_evt_t::type (C++ member), 219
audio_rec_evt_t:: (C++ enum),
219
audio_rec_handle_t (C++ type), 221
AUDIO_REC_VAD_START_SPEECH_MS (C macro),
221

audio_recorder_create (C++ function), 217

[anonymous]

audio_recorder_data_read (C++ function), 218
AUDIO_RECORDER_DEFAULT_CFG (C macro), 221

audio_recorder_destroy (C++ function), 218
audio_recorder_get_wakeup_state (C++
function), 218

audio_recorder_multinet_enable (C++ func-

tion), 218
audio_recorder_trigger_start (C++ func-
tion), 217
audio_recorder_trigger_stop (C++ function),
217

audio_recorder_vad_check_enable (C++
function), 218

audio_recorder_wakenet_enable (C++ func-
tion), 217

audio_service_callback (C++ function), 211

audio_service_config_t (C++ class), 213

audio_service_config_t::service_connect
(C++ member), 214

audio_service_config_t::service_destroy
(C++ member), 214

audio_service_config_t::service_disconnect

(C++ member), 214
audio_service_config_t::service_name
(C++ member), 214
audio_service_config_t::service_start
(C++ member), 213
audio_service_config_t::service_stop
(C++ member), 213
audio_service_config_t::task_core (C++
member), 213
audio_service_config_t::task_func (C++
member), 213
audio_service_config_t::task_prio (C++
member), 213
audio_service_config_t::task_stack (C++
member), 213
audio_service_config_t::user_data (C++
member), 214
audio_service_connect (C++ function), 212
audio_service_create (C++ function), 210
audio_service_destroy (C++ function), 210
audio_service_disconnect (C++ function), 212

audio_service_get_data (C++ function), 212
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audio_service_handle_t (C++ type), 214
audio_service_set_callback (C++ function),
211
audio_service_set_data (C++ function), 212
audio_service_start (C++ function), 210
audio_service_stop (C++ function), 211
AUDIO_STATUS_ERROR (C++ enumerator), 64
AUDIO_STATUS_FINISHED (C++ enumerator), 64
AUDIO_STATUS_PAUSED (C++ enumerator), 64
AUDIO_STATUS_RUNNING (C++ enumerator), 64
AUDIO_STATUS_STOPPED (C++ enumerator), 64
AUDIO_STATUS_UNKNOWN (C++ enumerator), 64
AUDIO_STREAM_NONE (C++ enumerator), 61
AUDIO_STREAM_READER (C++ enumerator), 62
audio_stream_type_t (C++ enum), 61
AUDIO_STREAM_WRITER (C++ enumerator), 62
audio_termination_type_t (C++ enum), 64
audio_volume_get (C++ type), 63
audio_volume_set (C++ type), 63
automatic gain control, 409
automatic level control, 409
automatic speech recognition, 409
aux cable, 409

AVRCP, 408
aw2013_led_bar_task (C++ function), 194
B

bandwidth, 409

Bass Frequency, 409

BAT_SERV_EVENT_BAT_FULL (C++ enumerator),
200

BAT_SERV_EVENT_BAT_LOW (C++ enumerator), 200

BAT_SERV_EVENT_CHARGING_BEGIN (C++ enu-
merator), 200

BAT_SERV_EVENT_CHARGING_STOP (C++ enumer-
ator), 200

BAT_SERV_EVENT_UNKNOWN (C++ enumerator), 200

BAT_SERV_EVENT_VOL_REPORT (C++ enumerator),
200

battery_service_config_t (C++ class), 199

battery_service_config_t::cb_ctx (C++

member), 200

battery_service_config_t::charger_monitor
(C++ member), 200
battery_service_config_t::evt_cb
member), 200
battery_service_config_t::extern_stack
(C++ member), 199
battery_service_config_t::task_core
(C++ member), 199
battery_service_config_t::task_prio
(C++ member), 199
battery_service_config_t::task_stack
(C++ member), 199
battery_service_config_t::vol_monitor
(C++ member), 200
battery_service_create (C++ function), 198
BATTERY_SERVICE_DEFAULT_CONFIG (C macro),
200

battery_service_event_t (C++ enum), 200

(C++

battery_service_set_vol_report_freqg
(C++ function), 199
battery_service_vol_report_switch (C++
function), 199
BCLK, 409
BLUE_LED_MAX_NUM (C macro), 258
BLUETOOTH_A2DP_SINK (C++ enumerator), 168
BLUETOOTH_A2DP_SOURCE (C++ enumerator), 168
BLUETOOTH_ADDR_LEN (C macro), 167
bluetooth_addr_t (C++ type), 167
bluetooth_service_cfg_t (C++ class), 167
bluetooth_service_cfg_t::device_name
(C++ member), 167
bluetooth_service_cfg_t::mode (C++ mem-
ber), 167
bluetooth_service_cfg_t::remote_name
(C++ member), 167
bluetooth_service_cfg_t::user_callback
(C++ member), 167

bluetooth_service_create_periph (C++
function), 163
bluetooth_service_create_stream (C++

function), 163
bluetooth_service_destroy (C++ function),
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166
bluetooth_service_mode_t (C++ enum), 168
bluetooth_service_start (C++ function), 163

bluetooth_service_user_cb_t (C++ class), 166

bluetooth_service_user_cb_t::user_a2d_cb

(C++ member), 167

(C++ member), 205
coredump_upload_service_config_t::task_prio

(C++ member), 205
coredump_upload_service_config t::task_stack

(C++ member), 205

coredump_upload_service_create (C++ func-

bluetooth_service_user_cb_t::user_a2d_sink_datadatioal 204

(C++ member), 167

COREDUMP_UPLOAD_SERVICE_DEFAULT_CONFIG

bluetooth_service_user_cb_t::user_a2d_source_dd€anaio), 205

(C++ member), 167

ctrl_func (C++ type), 41

bluetooth_service_user_cb_t::user_avrc_ctutbff frequency, 409

(C++ member), 167

BluFi, 409

blufi_config_create (C++ function), 179

blufi_send_customized_data (C++ function),
179

blufi_set_customized_data (C++ function),
179

blufi_set_sta_connected_flag (C++ func-
tion), 179

C

cavity, 409

command word, 409

console_cmd_callback_t (C++ type), 247

CONSOLE_DEFAULT_BUFFER_SIZE (C macro), 247

CONSOLE_DEFAULT_PROMPT_STRING (C macro),
247

CONSOLE_DEFAULT_TASK_PRIO (C macro), 247

CONSOLE_DEFAULT_TASK_STACK (C macro), 247

core dump, 409

coredump_need_upload (C++ function), 204

coredump_upload (C++ function), 204

coredump_upload_service_config_t (C++

class), 205

coredump_upload_service_config_t::cb_ctx

(C++ member), 205

D

DAC, 410
decoder, 409
decoder_opus_init (C++ function), 145
DEFAULT_AAC_DECODER_CONFIG (C macro), 134
DEFAULT_AMR_DECODER_CONFIG (C macro), 136
DEFAULT_AMRNB_ENCODER_CONFIG (C macro), 137
DEFAULT_AMRWB_ENCODER_CONFIG (C macro), 139
DEFAULT_AUDIO_ELEMENT_CONFIG (C macro), 41
DEFAULT_AUDIO_EVENT_IFACE_SIZE (C macro),
61
DEFAULT_AUDIO_PIPELINE_CONFIG (Cmacro),55
DEFAULT_DOWNMIX_CONFIG (C macro), 153
DEFAULT_ELEMENT_BUFFER_LENGTH (C macro), 41
DEFAULT_ELEMENT_RINGBUF_SIZE (C macro), 41
DEFAULT_ELEMENT_STACK_SIZE (C macro), 41
DEFAULT_ELEMENT_TASK_CORE (C macro), 41
DEFAULT_ELEMENT_TASK_PRIO (C macro), 41
DEFAULT_EQUALIZER_CONFIG (C macro), 156
DEFAULT_ESP_AUDIO_CONFIG (C macro), 79
DEFAULT_ESP_PERIPH_SET_CONFIG (C macro),
235
DEFAULT_ESP_PERIPH_STACK_SIZE (C macro),
235
DEFAULT_ESP_PERIPH_TASK_CORE (C macro), 235

coredump_upload_service_config_t::do_posBEFAULT_ESP_PERIPH_TASK_PRIO (C macro), 235

(C++ member), 205

DEFAULT_FLAC_DECODER_CONFIG (C macro), 142

coredump_upload_service_config_t::evt_cbDEFAULT_MP3_DECODER_CONFIG (C macro), 143

(C++ member), 205

DEFAULT_OGG_DECODER_CONFIG (C macro), 145

coredump_upload_service_config_t::task_cBEEAULT_OPUS_DECODER_CONFIG (C macro), 146
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DEFAULT_PIPELINE_RINGBUF_SIZE (Cmacro), 55

DEFAULT_RECORDER_SR_CFG (C macro), 223

DEFAULT_RESAMPLE_FILTER_CONFIG (C macro),
159

DEFAULT_SONIC_CONFIG (C macro), 162

DEFAULT_WAV_DECODER_CONFIG (C macro), 148

DEFAULT_WAV_ENCODER_CONFIG (C macro), 149

Digital Living Network Alliance, 410

digital media renderer, 409

digital signal processor, 409

digital-to—-analog converter, 410

dispatcher, 410

display_destroy (C++ function), 192

DISPLAY_PATTERN_BATTERY_CHARGING (C++
enumerator), 193

DISPLAY_PATTERN_BATTERY_FULL (C++ enumer-
ator), 193

DISPLAY_PATTERN_BATTERY_LOW (C++ enumera-
tor), 193

DISPLAY_PATTERN_BT_CONNECTED (C++ enumer-
ator), 193

DISPLAY_PATTERN_BT_CONNECTTING (C++ enu-
merator), 193

DISPLAY_PATTERN_BT_DISCONNECTED (C++ enu-
merator), 193

DISPLAY_PATTERN_MAX (C++ enumerator), 194

DISPLAY_ PATTERN_MUSIC_FINISHED (C++ enu-
merator), 193

DISPLAY_PATTERN_MUSIC_ON (C++ enumerator),
193

DISPLAY_ PATTERN_MUTE_OFF (C++ enumerator),
193

DISPLAY_PATTERN_MUTE_ON (C++ enumerator),
193

DISPLAY_PATTERN_POWERON_INIT (C++ enumer-
ator), 194

DISPLAY_PATTERN_RECOGNITION_START (C++
enumerator), 193

DISPLAY_ _PATTERN_RECOGNITION_STOP (C++
enumerator), 193

DISPLAY_PATTERN_RECORDING_START (C++ enu-

merator), 193

DISPLAY_PATTERN_RECORDING_STOP (C++ enu-
merator), 193

DISPLAY_PATTERN_SPEECH_BEGIN (C++ enumer-
ator), 194

DISPLAY_PATTERN_SPEECH_OVER (C++ enumera-
tor), 194

display_pattern_t (C++ enum), 193

DISPLAY_PATTERN_TURN_OFF (C++ enumerator),
193

DISPLAY_PATTERN_TURN_ON (C++ enumerator),
193

DISPLAY_PATTERN_UNKNOWN (C++ enumerator),
193

DISPLAY_PATTERN_VOLUME (C++ enumerator), 193

DISPLAY_ PATTERN_WAKEUP_FINISHED (C++ enu-
merator), 193

DISPLAY_PATTERN_WAKEUP_ON (C++ enumerator),
193

DISPLAY_ PATTERN_WIFI_CONNECTED (C++ enu-
merator), 193

DISPLAY_PATTERN_WIFI_CONNECTTING (C++
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PERIPH_ID_LED (C++ enumerator), 236
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ber), 240 (C++ member), 239
periph_wifi_cfg_t::wpa2_e_cfg (C++ mem- periph_wpa2_enterprise_cfg_t::wpa2_e_key_end
ber), 240 (C++ member), 239
PERIPH_WIFI_CONFIG_DONE (C++ enumerator), periph_wpa2_enterprise_cfg_t::wpa2_e_key_start
240 (C++ member), 239
PERIPH_WIFI_CONFIG_ERROR (C++ enumerator), PGA, 415
240 pixel, 414

periph_wifi_config_mode_t (C++ enum), 240 playback, 415

periph_wifi_config_start (C++ function), 238 playlist_add (C++ function), 126

periph_wifi_config_wait_done (C++ func- playlist_checkout_by_id (C++ function), 127
tion), 238 playlist_choose (C++ function), 129

PERIPH_WIFI_CONNECTED (C++ enumerator), 240 playlist_create (C++ function), 126

PERIPH_WIFI_CONNECTING (C++ enumerator),240 playlist_destroy (C++ function), 131

PERIPH_WIFI_DISCONNECTED (C++ enumerator), PLAYLIST_DRAM (C++ enumerator), 133

240 playlist_exist (C++ function), 130
PERIPH_WIFI_ERROR (C++ enumerator), 240 PLAYLIST_FLASH (C++ enumerator), 133
periph_wifi_init (C++ function), 237 playlist_get_current_list_id (C++ func-
periph_wifi_is_connected (C++ function), 237 tion), 127
PERIPH_WIFI_SETTING (C++ enumerator), 240 playlist_get_current_list_type (C++ func-
periph_wifi_state_t (C++ enum), 240 tion), 127
PERIPH_WIFI_UNCHANGE (C++ enumerator), 240 playlist_get_current_list_url (C++ func-
periph_wifi_wait_for_connected (C++ func- tion), 128

tion), 237 playlist_get_current_list_url_id (C++
periph_wpa2_enterprise_cfqg_t (C++ class), function), 128

239 playlist_get_current_list_url_num (C++
periph_wpa2_enterprise_cfg_t::ca_pem_end function), 128

(C++ member), 239 playlist_get_list_num (C++ function), 127
periph_wpa2_enterprise_cfg_t::ca_pem_staptaylist_handle_t (C++ type), 132

(C++ member), 239 playlist_next (C++ function), 128
periph_wpa2_enterprise_cfg_t::diasble_wppl2aglist_operation_t (C++ class), 131

(C++ member), 239 playlist_operation_t::choose (C++ mem-
periph_wpa2_enterprise_cfg_t::eap_id ber), 131

(C++ member), 239 playlist_operation_t::current (C++ mem-
periph_wpa2_enterprise_cfg_t::eap_method ber), 132

(C++ member), 239 playlist_operation_t::destroy (C++ mem-
periph_wpa2_enterprise_cfg_t::eap_password ber), 132

(C++ member), 239 playlist_operation_t: :exist (C++ member),
periph_wpa2_enterprise_cfg_t::eap_username 132

(C++ member), 239 playlist_operation_t::get_url_id (C++

periph_wpa2_enterprise_cfg_t::wpa2_e_cert_end member), 132

(C++ member), 239 playlist_operation_t::get_url_num (C++
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member), 132

playlist_operation_t: :next (C++ member),
131

playlist_operation_t::prev (C++ member),
131

playlist_operation_t::remove_by_id (C++
member), 132

playlist_operation_t::remove_by_url
(C++ member), 132

playlist_operation_t::reset (C++ member),
131

playlist_operation_t::save (C++ member),
131

playlist_operation_t::show (C++ member),
131

playlist_operation_t::type (C++ member),
132

playlist_operator_handle_t (C++ type), 132

playlist_operator_t (C++ class), 132

playlist_operator_t::get_operation (C++
member), 132

playlist_operator_t::playlist (C++ mem-
ber), 132

PLAYLIST_PARTITION (C++ enumerator), 133

playlist_prev (C++ function), 129

playlist_remove_by_url (C++ function), 130

playlist_remove_by_url_id (C++ function),
130

playlist_reset (C++ function), 130

playlist_save (C++ function), 128

PLAYLIST_SDCARD (C++ enumerator), 133

playlist_show (C++ function), 129

playlist_type_t (C++ enum), 133

PLAYLIST_UNKNOWN (C++ enumerator), 133

process_func (C++ type), 41

programmable gain amplifier, 415

protractor, 415

pulse—-code modulation, 415

PWM_CONFIG_RINGBUFFER_SIZE (C macro), 96

PWM_STREAM_BUF_SIZE (C macro), 96

PWM_STREAM_CFG_DEFAULT (C macro), 96

pwm_stream_cfg_t (C++ class), 96

pwm_stream_cfg_t::buffer_len (C++ mem-

ber), 96

pwm_stream_cfg_t::ext_stack (C++ member),
96

pwm_stream_cfg_t::out_rb_size (C++ mem-
ber), 96

pwm_stream_cfg_t::pwm_config (C++ mem-
ber), 96

pwm_stream_cfg_t::task_core (C++ member),
96

pwm_stream_cfg_t::task_prio (C++ member),
96

pwm_stream_cfg_t::task_stack (C++ mem-
ber), 96

pwm_stream_cfg_t: :type (C++ member), 96
PWM_STREAM_GPIO_NUM_LEFT (C macro), 96
PWM_STREAM_GPIO_NUM_RIGHT (C macro), 96
pwm_stream_init (C++ function), 94
PWM_STREAM_RINGBUFFER_SIZE (C macro), 96
pwm_stream_set_clk (C++ function), 95
PWM_STREAM_TASK_CORE (C macro), 96
PWM_STREAM_TASK_PRIO (C macro), 96
PWM_STREAM_TASK_STACK (C macro), 96

R

raw stream, 415

RAW_STREAM_CFG_DEFAULT (C macro), 98

raw_stream_cfg_t (C++ class), 98

raw_stream_cfg_t::out_rb_size (C++ mem-
ber), 98

raw_stream_cfg_t: :type (C++ member), 98

raw_stream_init (C++ function), 97

raw_stream_read (C++ function), 97

RAW_STREAM_RINGBUFFER_SIZE (C macro), 98

raw_stream_write (C++ function), 97

RB_ABORT (C macro), 264

rb_abort (C++ function), 261

rb_bytes_available (C++ function), 261

rb_bytes_filled (C++ function), 262

rb_create (C++ function), 260

rb_destroy (C++ function), 260

RB_DONE (C macro), 264
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rb_done_write (C++ function), 263
RB_FAIL (C macro), 264
rb_get_reader_holder (C++ function), 263
rb_get_size (C++ function), 262
rb_get_writer_holder (C++ function), 264
RB_OK (C macro), 264

rb_read (C++ function), 262

rb_reset (C++ function), 261
rb_reset_is_done_write (C++ function), 261
rb_set_reader_holder (C++ function), 263
rb_set_writer_holder (C++ function), 264
RB_TIMEOUT (C macro), 264
rb_unblock_reader (C++ function), 263
rb_write (C++ function), 262
rec_event_cb_t (C++ type), 221

recorder_encoder_cfg_t (C++ class), 224

recorder_encoder_cfg_t::encoder (C++
member), 224
recorder_encoder_cfg_t::resample (C++

member), 224
recorder_encoder_create (C++ function), 224
recorder_encoder_destroy (C++ function), 224
recorder_encoder_handle_t (C++ type), 225
recorder_sr_cfg_t (C++ class), 222
recorder_sr_cfg_t::afe_cfg (C++ member),

222
recorder_sr_cfg_t::feed_task_core (C++

member), 222
recorder_sr_cfg_t::feed_task_prio (C++

member), 222
recorder_sr_cfg_t::feed_task_stack (C++

member), 222
recorder_sr_cfg_t::fetch_task_core (C++

member), 222
recorder_sr_cfg_t::fetch_task_prio (C++

member), 223
recorder_sr_cfg_t::fetch_task_stack

(C++ member), 223
recorder_sr_cfg_t::input_order (C++ mem-

ber), 222
recorder_sr_cfg_t::mn_language (C++ mem-

ber), 223

recorder_sr_cfg_t::multinet_init (C++
member), 222

recorder_sr_cfg_t::partition_label (C++
member), 223

recorder_sr_cfg_t::rb_size (C++ member),
223

recorder_sr_cfg_t::wn_wakeword (C++ mem-
ber), 223

recorder_sr_create (C++ function), 221

recorder_sr_destroy (C++ function), 222

recorder_sr_handle_t (C++ type), 223

recorder_sr_reset_speech_cmd (C++ func-
tion), 222

resample, 415

resample filter, 415

resonant frequency, 415

reverberation, 415

RGB, 415

ring buffer, 415

ringbuf_handle_t (C++ type), 265

RSP_FILTER_BUFFER_BYTE (C macro), 159

rsp_filter_cfg_t (C++ class), 158

rsp_filter_cfg_t::complexity (C++ mem-

ber), 158
rsp_filter_cfg_t::dest_bits (C++ member),
158
rsp_filter_cfg_t::dest_ch (C++ member),
158
rsp_filter_cfg_t::dest_rate (C++ member),
158
rsp_filter_cfg_t::down_ch_idx (C++ mem-
ber), 158

rsp_filter_cfg_t::max_indata_bytes (C++
member), 158

rsp_filter_cfg_t: :mode (C++ member), 158

rsp_filter_cfg_t::out_len_bytes (C++
member), 158

rsp_filter_cfg_t::out_rb_size (C++ mem-
ber), 159

rsp_filter_cfg_t::prefer_flag (C++ mem-
ber), 159

rsp_filter_cfg_t::src_bits (C++ member),
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158

rsp_filter_cfg_t::src_ch (C++ member), 158

rsp_filter_cfg_t::src_rate (C++ member),
158

rsp_filter_cfg_t::stack_in_ext (C++ mem-
ber), 159

rsp_filter_cfg_t::task_core (C++ member),
159

rsp_filter_cfg_t::task_prio (C++ member),
159

rsp_filter_cfg_t::task_stack (C++ mem-
ber), 159

rsp_filter_cfg_t: :type (C++ member), 158

rsp_filter_change_src_info (C++ function),
157

rsp_filter_init (C++ function), 157

RSP_FILTER_RINGBUFFER_SIZE (C macro), 159

rsp_filter_set_src_info (C++ function), 157

RSP_FILTER_TASK_CORE (C macro), 159

RSP_FILTER_TASK_PRIO (C macro), 159

RSP_FILTER_TASK_STACK (C macro), 159

S
SBC, 415
SD card, 415

SD_MODE_1_LINE (C++ enumerator), 243
SD_MODE_4_LINE (C++ enumerator), 243
SD_MODE_ 8_LINE (C++ enumerator), 243
SD_MODE_MAX (C++ enumerator), 243
SD_MODE_SPI (C++ enumerator), 243
sdcard_list_choose (C++ function), 113
sdcard_list_create (C++ function), 111
sdcard_list_current (C++ function), 113
sdcard_list_destroy (C++ function), 114
sdcard_list_exist (C++ function), 112
sdcard_list_get_url_id (C++ function), 114
sdcard_list_get_url_num (C++ function), 113
sdcard_list_next (C++ function), 112
sdcard_list_prev (C++ function), 112
sdcard_list_reset (C++ function), 112
sdcard_list_save (C++ function), 114
sdcard_list_show (C++ function), 111

sdcard_scan (C++ function), 110
sdcard_scan_cb_t (C++ type), 111
SDCARD_STATUS_CARD_DETECT_CHANGE (C++
enumerator), 242
SDCARD_STATUS_MOUNT_ERROR (C++ enumerator),
242
SDCARD_STATUS_MOUNTED (C++ enumerator), 242
SDCARD_STATUS_UNKNOWN (C++ enumerator), 242
SDCARD_STATUS_UNMOUNT_ERROR (C++ enumera-
tor), 242
SDCARD_STATUS_UNMOUNTED (C++ enumerator),
242
service_callback (C++ type), 214
service_ctrl (C++ type), 214
service_event_t (C++ class), 213
service_event_t: :data (C++ member), 213
service_event_t: :1len (C++ member), 213
service_event_t: :source (C++ member), 213

service_event_t: :type (C++ member), 213

SERVICE_STATE_CONNECTED (C++ enumerator),
214

SERVICE_STATE_CONNECTING (C++ enumerator),
214

SERVICE_STATE_IDLE (C++ enumerator), 214

SERVICE_STATE_RUNNING (C++ enumerator), 214

SERVICE_STATE_STOPPED (C++ enumerator), 214

service_state_t (C++ enum), 214

SERVICE_STATE_UNKNOWN (C++ enumerator), 214

Session Initiation Protocol, 415

signal-to-echo ratio, 415

signal-to-noise ratio, 415

SIP, 415

smart_config_create (C++ function), 178

SMART_CONFIG_INFO_DEFAULT (C macro), 178

smart_config_info_t (C++ class), 178

smart_config_info_t::type (C++ member),
178

SmartConfig, 416

SNR, 415

sonic, 416

sonic_cfg_t (C++ class), 161

sonic_cfg_t::out_rb_size (C++ member), 161
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sonic_cfg_t::sonic_info (C++ member), 161
sonic_cfg_t::stack_in_ext (C++ member),
162
sonic_cfg_t::task_core (C++ member), 161
sonic_cfg_t::task_prio (C++ member), 161
sonic_cfg_t::task_stack (C++ member), 161
sonic_info_t (C++ class), 161
sonic_info_t::channel (C++ member), 161

sonic_info_t: :pitch (C++ member), 161

SPIFFS_STREAM_BUF_SIZE (C macro), 100
SPIFFS_STREAM_CFG_DEFAULT (C macro), 100
spiffs_stream_cfg_t (C++ class), 99
spiffs_stream_cfg_t::buf_sz (C++ member),

99
spiffs_stream_cfg_t::out_rb_size (C++
member), 99
spiffs_stream_cfg_t::task_core (C++ mem-
ber), 99

sonic_info_t::resample_linear_interpolatepiffs_stream_cfg_t::task_prio (C++ mem-

(C++ member), 161
sonic_info_t::samplerate (C++ member), 161
sonic_info_t: :speed (C++ member), 161
sonic_init (C++ function), 160
SONIC_RINGBUFFER_SIZE (C macro), 162
sonic_set_info (C++ function), 160
sonic_set_pitch_and_speed_info (C++ func-

tion), 160
SONIC_SET_VALUE_FOR_INITIALIZATION c

macro), 162
SONIC_TASK_CORE (C macro), 162
SONIC_TASK_PRIO (C macro), 162
SONIC_TASK_STACK (C macro), 162
sound card, 416
sound level meter, 416
sound pickup hole, 416
sound pickup tube, 416
sound transmission loss, 416
source_info_init (C++ function), 152
speech, 416
speech recognition, 416
SPI Flash File System, 416
SPIFFS, 416
SPIFFS stream, 416
SPIFFS_STATUS_MOUNT_ERROR (C++ enumerator),

245
SPIFFS_STATUS_MOUNTED (C++ enumerator), 245
SPIFFS_STATUS_UNKNOWN (C++ enumerator), 245
SPIFFS_STATUS_UNMOUNT_ERROR (C++ enumera-

ber), 99

spiffs_stream_cfg_t::task_stack (C++
member), 99

spiffs_stream_cfg_t::type (C++ member), 99

spiffs_stream_cfg_t::write_header (C++
member), 99

spiffs_stream_init (C++ function), 99

SPIFFS_STREAM_RINGBUFFER_SIZE (C macro),
100

SPIFFS_STREAM_TASK_CORE (C macro), 100

SPIFFS_STREAM_TASK_PRIO (C macro), 100

SPIFFS_STREAM_TASK_STACK (C macro), 100

SR, 416

SR_OUTPUT_RB_SIZE (C macro), 223

STL, 416

stream_func (C++ type), 41

subband codec, 416

super wide band, 416

SWB, 417

T

tape measure, 417

TCP_SERVER_DEFAULT_RESPONSE_LENGTH c
macro), 102

TCP_STREAM_BUF_SIZE (C macro), 102

TCP_STREAM_CFG_DEFAULT (C macro), 102

tcp_stream_cfg_t (C++ class), 101

tcp_stream_cfg_t::event_ctx (C++ member),
102

tor), 245 tcp_stream_cfg_t::event_handler (C++
SPIFFS_STATUS_UNMOUNTED (C++ enumerator), member), 101

245
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tcp_stream_cfg_t::ext_stack (C++ member),
101

tcp_stream_cfg_t::host (C++ member), 101

tcp_stream_cfg_t: :port (C++ member), 101

tcp_stream_cfg_t::task_core (C++ member),
101

tcp_stream_cfg_t::task_prio (C++ member),
101

tcp_stream_cfg_t::task_stack (C++ mem-
ber), 101

tcp_stream_cfg_t::timeout_ms (C++ mem-
ber), 101

tcp_stream_cfqg_t::type (C++ member), 101

TCP_STREAM_DEFAULT_PORT (C macro), 102

tcp_stream_event_handle_cb (C++ type), 102

tcp_stream_event_msg (C++ class), 101

tcp_stream_event_msg: :data (C++ member),
101

tcp_stream_event_msg: :data_len (C++ mem-
ber), 101

tcp_stream_event_msg: :sock_fd (C++ mem-
ber), 101

tcp_stream_event_msg: :source (C++ mem-
ber), 101

tcp_stream_event_msg_t (C++ type), 102

tcp_stream_init (C++ function), 100

TCP_STREAM_STATE_CONNECTED (C++ enumera-
tor), 102

TCP_STREAM_STATE_NONE (C++ enumerator), 102

tcp_stream_status_t (C++ enum), 102

TCP_STREAM_TASK_CORE (C macro), 102

TCP_STREAM_TASK_PRIO (C macro), 102

TCP_STREAM_TASK_STACK (C macro), 102

TERMINATION_TYPE_DONE (C++ enumerator), 64

TERMINATION_TYPE_MAX (C++ enumerator), 64

TERMINATION_TYPE_NOW (C++ enumerator), 64

text-to-speech, 417

THD, 417

timer_callback (C++ type), 235

tolerance, 417

tone, 417

TONE_STREAM_BUF_SIZE (C macro), 104

TONE_STREAM_CFG_DEFAULT (C macro), 104

tone_stream_cfg_t (C++ class), 103

tone_stream_cfg_t::buf_sz (C++ member),
103

tone_stream_cfg_t::extern_stack
member), 104

tone_stream_cfg_t::label (C++ member), 104

(C++

tone_stream_cfg_t::out_rb_size (C++ mem-

ber), 103
tone_stream_cfg_t::task_core (C++ mem-
ber), 103
tone_stream_cfg_t::task_prio (C++ mem-
ber), 104
tone_stream_cfg_t::task_stack (C++ mem-
ber), 103
tone_stream_cfg_t::type (C++ member), 103

tone_stream_cfg_t::use_delegate (C++
member), 104
TONE_STREAM_EXT_STACK (C macro), 104
tone_stream_init (C++ function), 103
TONE_STREAM_RINGRUFFER_SIZE (C macro), 104
TONE_STREAM_TASK_CORE (C macro), 104
TONE_STREAM_TASK_PRIO (C macro), 104
TONE_STREAM_TASK_STACK (C macro), 104
TONE_STREAM_USE_DELEGATE (C macro), 104
total harmonic distortion, 417
TOUCH_PAD_SELOQ (C++ enumerator), 248
TOUCH_PAD_SEL1 (C++ enumerator), 248
TOUCH_PAD_SEL2 (C++ enumerator), 248
TOUCH_PAD_SEL3 (C++ enumerator), 248
TOUCH_PAD_SEL4 (C++ enumerator), 248
TOUCH_PAD_SELS5 (C++ enumerator), 248
TOUCH_PAD_SEL6 (C++ enumerator), 248
TOUCH_PAD_SEL7 (C++ enumerator), 248
TOUCH_PAD_SELS (C++ enumerator), 248
TOUCH_PAD_SEL9 (C++ enumerator), 248
TTS, 417
TTS_STREAM_BUF_SIZE (C macro), 109
TTS_STREAM_CFG_DEFAULT (C macro), 109
tts_stream_cfg_t (C++ class), 108
tts_stream_cfg_t::buf_sz (C++ member), 108
tts_stream_cfg_t::ext_stack (C++ member),
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108
tts_stream_cfg_t::out_rb_size (C++ mem-
ber), 108
tts_stream_cfg_t::task_core (C++ member),
108
tts_stream_cfg_t::task_prio (C++ member),
108
tts_stream_cfg_t::task_stack (C++ mem-
ber), 108
tts_stream_cfg_t::type (C++ member), 108
tts_stream_get_speed (C++ function), 108
tts_stream_init (C++ function), 107
TTS_STREAM_RINGBUFFER_SIZE (C macro), 109
tts_stream_set_speed (C++ function), 107
tts_stream_set_strings (C++ function), 107
TTS_STREAM_TASK_CORE (C macro), 109
TTS_STREAM_TASK_PRIO (C macro), 109
TTS_STREAM_TASK_STACK (C macro), 109
TTS_VOICE_SPEED_O0 (C++ enumerator), 109
TTS_VOICE_SPEED_1 (C++ enumerator), 109
TTS_VOICE_SPEED_2 (C++ enumerator), 109
TTS_VOICE_SPEED_3 (C++ enumerator), 109
TTS_VOICE_SPEED_4 (C++ enumerator), 109
TTS_VOICE_SPEED_5 (C++ enumerator), 109
TTS_VOICE_SPEED_MAX (C++ enumerator), 109
tts_voice_speed_t (C++ enum), 109

Vv

VAD, 417

voice activity detection,417

VoIP, 417

vol_monitor_create (C++ function), 201

vol_monitor_destroy (C++ function), 201

VOL_MONITOR_EVENT_BAT_FULL (C++ enumera-
tor), 203

VOL_MONITOR_EVENT_BAT_LOW (C++ enumerator),
203

vol_monitor_event_cb (C++ type), 203

VOL_MONITOR_EVENT_FREQ_REPORT (C++ enu-
merator), 203

vol_monitor_event_t (C++ enum), 203

vol_monitor_handle_t (C++ type), 203

vol_monitor_param_t (C++ class), 202

vol_monitor_param_t::deinit (C++ member),

202

vol_monitor_param_t::init (C++ member),
202

vol_monitor_param_t: :read_freq (C++ mem-
ber), 203

vol_monitor_param_t::report_freq (C++
member), 203

vol_monitor_param_t: :user_data (C++ mem-
ber), 202

vol _monitor_param_t::vol_full_threshold
(C++ member), 203

vol_monitor_param_t::vol_get (C++ mem-
ber), 202

vol _monitor_param_t::vol_low_threshold
(C++ member), 203

vol_monitor_set_event_cb (C++ function), 201

vol_monitor_set_report_freq (C++ function),

202
vol_monitor_start_freq_report (C++ func-
tion), 201
vol_monitor_stop_freq_report (C++ func-
tion), 202

W

wake word, 417

wake word engine, 417

wake-up, 417

WakeNet, 417

wav_decoder_cfg_t (C++ class), 147

wav_decoder_cfg_t::out_rb_size (C++ mem-
ber), 147

wav_decoder_cfg_t::stack_in_ext
member), 147

wav_decoder_cfg_t::task_core (C++ mem-

(C++

ber), 147
wav_decoder_cfg_t::task_prio (C++ mem-
ber), 147
wav_decoder_cfg_t::task_stack (C++ mem-
ber), 147

wav_decoder_init (C++ function), 147
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WAV_DECODER_RINGBUFFER_SIZE (C macro), 148
WAV_DECODER_TASK_CORE (C macro), 148
WAV_DECODER_TASK_PRIO (C macro), 148
WAV_DECODER_TASK_STACK (C macro), 148
wav_encoder_cfg_t (C++ class), 148
wav_encoder_cfg_t::out_rb_size (C++ mem-
ber), 148
wav_encoder_cfg_t::stack_in_ext
member), 149

wav_encoder_cfg_t::task_core (C++ mem-

(C++

ber), 148
wav_encoder_cfg_t::task_prio (C++ mem-
ber), 148
wav_encoder_cfg_t::task_stack (C++ mem-
ber), 148

wav_encoder_init (C++ function), 148

WAV_ENCODER_RINGBUFFER_SIZE (C macro), 149

WAV_ENCODER_TASK_CORE (C macro), 149

WAV_ENCODER_TASK_PRIO (C macro), 149

WAV_ENCODER_TASK_STACK (C macro), 149

WB, 417

wideband, 417

WIFI_CONFIG_AIRKISS (C++ enumerator), 240

WIFI_CONFIG_BLUEFI (C++ enumerator), 241

WIFI_CONFIG_ESPTOUCH (C++ enumerator), 240

WIFI_CONFIG_ESPTOUCH_AIRKISS (C++ enumer-
ator), 240

WIFI_CONFIG_WEB (C++ enumerator), 241

WIFI_CONFIG_WPS (C++ enumerator), 240

WIFI_SERV_EVENT_CONNECTED (C++ enumerator),
174

WIFI_SERV_EVENT_CONNECTING (C++ enumera-
tor), 174

WIFI_SERV_EVENT_DISCONNECTED (C++ enumer-
ator), 174

WIFI_SERV_EVENT_SETTING_FAILED (C++ enu-
merator), 174

WIFI_SERV_EVENT_SETTING_FINISHED (C++
enumerator), 174

WIFI_SERV_EVENT_SETTING_TIMEOUT (C++ enu-
merator), 174

WIFI_SERV_EVENT_UNKNOWN (C++ enumerator),

174

WIFI_SERV_STA_AP_NOT_FOUND (C++ enumera-
tor), 174

WIFI_SERV_STA_AUTH_ERROR (C++ enumerator),
174

WIFI_SERV_STA_BY_USER (C++ enumerator), 174

WIFI_SERV_STA_COM_ERROR (C++ enumerator),
174

WIFI_SERV_STA_SET_INFO (C++ enumerator), 174

WIFI_SERV_STA_UNKNOWN (C++ enumerator), 174

wifi_service_config_t (C++ class), 173

wifi_service_config_t::cb_ctx (C++ mem-
ber), 173

wifi_service_config_t::evt_cb (C++ mem-
ber), 173

wifi_service_config_t::extern_stack
(C++ member), 173

wifi_service_config_t::max_prov_retry_time

(C++ member), 173
wifi_service_config_t::max_retry_time
(C++ member), 173
wifi_service_config_t::max_ssid_num
(C++ member), 173

wifi_service_config_t::setting_timeout_s

(C++ member), 173
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