N
)
<T
_l
wn
O
=,

MSSTACK

EX:
| cHO gl

1!‘

[ LUMINOSITY |
TEMPERATURE =M.H_

a8 3

[} nincog]
© e
o™
L5V [ iRleicols et tss, GND |
frtheeiopacaafiafia] 2 |5 [12]13f1s]
luarT2| i2C Ivolmikcel  Grio |
o EXEa JOYSTICK nm ENCODER
O KEES O
O D S e——
© e ) — 2




CONTENTS

(070 s =Y 0 v P 1
INtrodUction. .o vt e 2
DS I PtIOn ottt 2
15 0 o= 3
Hardware and Sensor ... .... ... e e e 4
DS SO TS ottt 5
ARDUINO IDE. . . e e e e e e e 6
Environment Setup. ... ...t 6
AP L. 17
LD, e 17
BUtton. .. e e 20
Speaker. ... 22
Module. ..o e 24
Relay. ... 24
............................................................... 25
Microphone. . ... 27
Light Sensor. ... ... 29
Joystick. ..o 31
Step Motor. .ot 34
D MOt Or. o ot e 39
AT 4074 T 42
Keyboard. . ... 45
Encoder. ... e 48
DHT12 Temperature and humidity detection................c..o..... 51
BMP280 Air pressure detection. .........uiinnnn 54
LED MATR LK. .« o e e e 57
RE D, . e 60
DAC. e 63
ADC. o 66
RS =28, e 72
appendiX. . ..ot 73
Example GIithub .. ... e 74
Arduino AP ... 75

Document & Datasheet .. ... e 75



M5STACK

INTRODUCTION

Description

DemoBoard is a multi—-functional IoT learning development board.
It uses BASIC in the M5Stack controller series as the control core,
built—in ESP32 main control chip, and is fully compatible with the
M5Stack module stacking and hardware expansion system.



Equipped with a wealth of peripheral modules, including
environmental detection related sensors, rocker control,
encoder, matrix buttons, radio frequency identification, mechanical
motion control (including three—motor drive methods), three—color LED
light board, relay Control, integrate multiple groups of ADC and DAC
conversion circuits, and support RS485 and RS232 bus communication.
Each module has an independent power switch. Combining the M5 main
control with its Internet of Things properties as the control core,
the DemoBoard development board covering ”sound, light, electricity,
force” and other aspects will be your learning hardware, A great tool

rotary

for programming.

M5Core

The front of the BASIC controller is a 2-inch color TFT LCD
screen with a resolution of 320x240. Built—in IoT chip ESP32,
integrated Bluetooth, and WiFi modules in one. ESP32 is equipped with
a dual-core 32-bit MCU with a main frequency of up to 240 MHz and a
computing capacity of up to 650 DMIPS. The chip has abundant pin
including
capacitive touch sensors, Hall sensors, low—noise sensor amplifiers,
SD card interfaces, Ethernet interfaces, high—speed SDIO/SPI, UART,
12S, and 12C,

resources and integrates a wealth of hardware peripherals,

etc.

2X15 PIN BUS

ESP32 + 4M FLASH
3D-ANTENNA

4 M BUS B
ADC G35
ADC G36
RST EN

G23 MOSI DAC/SPKG25

G21 SDA
G2 GPIO
G12 IS_SK

G15H50UT HS_MK GO
TS_IN G34
[ HPWR | 5

DAC G26
EEET
TXDO G1
TXD2 G17
SCL 1G22
GPIO G5
IIS_W5G13

T
NI

RESET
/POWER
BUTTON

BATTERY
SOCKET

GROVE 12
(PH2.0-4)



Hardware and Sensor
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1: CORE 2: PROTO 3: SENSOR 4: RELAYx8
5. JOYSTICK 6: ENCODER 7: MATRIX 8: SERVO
9: RS-485/RS-232 10: DACx4/ADCx4 11: KEYBOARD

12: DC-MOTOR  13: STEPMOTOR  14: RFID

1 = Use MbCore as the control core, compatible with Module stacking
and Unit expansion system.

2 — Protoboard, M5—BUS bus expansion

3 — Environmental sensor series (temperature, humidity, pressure,
light, microphone)

4 - 8 relay outputs

5 — Joystick input

6 — Rotary encoder

7 — 8x8 matrix RGB LED

8 — 10KG Serve

9 — RS-458, RS232 Communication function

10 = 4 channel DAC, 4 channel ADC

11 — 4x4 button matrix

12 = DC motor (with feedback)



13 = Four-phase five-wire stepping motor
14— Radio Frequency Identification Reader (RFID)

Accessories

The development board provides a series of supporting hardware, which
can help users test the functions of each module on the board.

DEMO BOARD

SERIES CABLE ADAPTER
ID CARD

I1x 12V power adapter (before using the development board, please
connect the 12V power adapter to power the development board)

I1x RS232 connection line (used as RS232 port connection)

Ix RFID CARD (used to test radio frequency modules)

I1x ID CARD (used to test radio frequency modules)

16x Bread wire (used for onboard jumpers to connect the interfaces of

various hardware modules)



ARDUINO IDE

Environment Setup

Software Install

The development environment used in this tutorial is the Arduino IDE.
This chapter will show you how to download related software, resource
libraries, and some basic configurations

Arduino IDE is open—source software, with cross—platform
capabilities, it can run on Windows, Mac 0S X, and Linux. (The
software installation operation demonstrated in this tutorial is
based on the Windows 10 operating system)

First visit (https://www. arduino. cc/en/Main/Software), enter the
download page and select the installation package corresponding to
your operating system to download.

(©.0)] HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP aQ @ siGNIN

Download the Arduino IDE

Windows installer, for Windows XP and up
Windows ZIP file for non a

ARDUINO 1.8.10 Windows app Requires Win 8101 10
The open-source Arduing Software (|DE) mases it easy to Get & |

write code and uplosd it to the board, It runs an

‘Windows, Mac 05 ¥, and Linux. The environment is

WHITEEn in Java and based on Processing and other apen- Mac OS X 108 Mountain Lion or newer
source software. .

This software can be used with any Arduin board Linux 37 bits

Refer to the Cetting Started page for Installation
nsruCtions.

Windows 10 users can click the “Windows Installer, for Windows XP and
up” option, and the page will switch to the donation and download
page. If you need to donate, you can click “CONTRIBUTE & DOWNLOAD”,



and only download the installation package file and click ”JUST
DOWNLOAD”.

After the download is complete, double—click to open the
installation package. According to the installation prompt, choose to
agree to the authorization agreement. For the configuration options
and installation path of the installation, you can follow the default
configuration if there is no special requirement. Click Next
according to the prompts until the installation is complete.
According to the default configuration, after the installation is
complete, an Arduino shortcut icon will be created on the desktop.
Double—click it to start the Arduino IDE.

Arduino Setup: Installation Options — &

Chedk the components you want to install and unchedk the components
:2) you don't want to install, Click Next to continue.

Select components to install: Install Arduino software
[V Install USE driver

Space required: 539.6MB

Cancel Nullsaft Install System va.L < Back MNext = I

arduino.exe

Basic Introduction

At the top of the program are the tabs and the function menu bar,
which provide a series of operation and configuration options,
including compile, upload, new, open, save, and serial monitor
functions.

Located in the middle is the programming area for code editing.
Below the programming area is the log output area. When enabled, it
will show you the current working status of the Arduino IDE, such as
compiling or uploading the program and output the log information
during the compilation and upload process, which is convenient for
program debugging and Troubleshooting.



sketch_nov19a

void setup() {

// put your setup code here, to run once:

Wk

S

}

& void loop() {

// put your main code hers, to run repeatedly:

i0MHz, Default, 921600, None on COM3

Install CP2104 driver

The main controller used by DemoBoard is BASIC. Before use, we
need to install the matching USB driver (CP2014),

Visit the Arduino environment configuration tutorial page in the
official documentation of Mb5Stack.

(https://docs. mbstack. com/#/en/arduino/arduino development)

Select the “Install USB Driver” option in the catalog, jump to
the bottom of the page, and select the CP210X driver compressed
package of the corresponding operating system to download.

>

M5Stack Docs Search Q) M Product List

MSSTACK

@ USB-DRIVER

@ AROURNO:IDE Download CP2104 driver
@ BOARDS-MANAC
@ MSSTACK-LIBRA -- A
S| Windows10 © MacOS

=" Linux

Unzip the downloaded compressed package, open the corresponding
installation program (64-bit operating system selection x64, 32-bit

~

o e -

operating system selection x86) according to the number of operating



systems, and click Next in turn according to the prompts until the
installation is complete.

CP210x USB to UART Bridge Driver Installer

Yelcome to the CP210x USB to
%\ UART Bridge Driver Installer

.

This wizard will help wou install the drivers
for your CPZ210x USE to UART Bridge device.

BHS FRET—E" -

< F—(B) | PN > Bl

After completing the installation, use the Type—C data cable to
connect the MbStack device to the personal computer. Select the
"Device” option from the Windows settings page to view the
information of the currently connected device. As shown in Figure 2-
11, the current MbStack device has been successfully connected, and
the currently used port is COM10. It means that the USB CP210X driver
has been installed successfully and the device is operating normally.

& Settings - o %

@ Home Bluetooth & other devices

~—

| Find a setting = t Send or receive files via Bluetooth

Devices Other devices

F DESKTOP-AFQBKDVAERS Have a question?

Not connected Get help

il

I EF Bluetooth & other devices

= DESKTOP-T7Q7GNVHIET
L3 -

Printers & scanners lot connected
& Not connected Make Windows better
O o = PC-20190228TTUO Give us feedback

EE’ Not connected
& Touchpad = Silicon Labs CP210x USB to UART Bridge (COMI10)
Typing

Remove device

& Pen & Windows Ink

- 0's media on yo-computer
() AutoPlay E" 5|: nne Fy é
B use C= STHekEil

=03 ot i

Not connected

BTV KB

Not connected

1D



ESP32 Board

In addition to supporting Arduino’ s official development boards
(such as Arduino Uno), Arduino IDE supports many controller chips on
the market. When developing different devices, we need to specify the
current development board information in the configuration options,

This section will show you how to configure the ESP32 board
management information used by M5Stack in the Arduino IDE. Click the
"File” tab at the top of the Arduino IDE page and open the
"Preferences” setting.

sketch_sep15a | Arduino 1.8.12 - O X
File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+O
Open Recent >
~

Sketchbook >

Examples );re, to run once:
Close Ctrl+wW

Save Ctrl+S

Save As... Ctrl+Shift+5S

Page Setup  Ctrl+Shift+P |, to run repeatedly:
Print Ctrl+P

Preferences Ctrl+Comma

Quit ctrl+Q

Click the Add button on the right side of the “Add Board
Management Address” column, enter the URL address below in the pop-up

window, and click OK to save.

https://dl. espressif. com/dl/package esp32 index. json



Preferences X

Settings Network

Sketchbook location:

EC:\Users\Sean\Documents\Arduino | Browse |
Editor language: ‘English (English) V_I (requires restart of Arduino)
Editor font size: EE_I

Interface scale: ﬁu‘tomatic Flﬁ:_lﬂﬁ (requires restart of Arduino)

Theme: \D;t_"_a:ll?heme_w (requires restart of Arduine)

Show verbose output during: compilaticn up].oad

Compiler warnings: Hone VI

Display line numbers DEnable Code Folding

\Ferify code after upload DUse external editor

Check for updates on startup Save when verifying or uploading

I:‘ Use accessibility features

Additional Boards Manager URLs: | | :f” )

£ A= w3 =D =3 =) Dol o= R = = R B =T G U O S - 0 )
C:\Users\Sean\AppData\Local \Arduinol 3\preferences. txt

(edit enly when Arduine is not running)

. 0K | [ Cancelj

& Additional Boards Manager URLs X

Enter additional URLs, one for each row

https://dl.espressif.com/dl/package_esp32_ index.json

Click for a list of unofficial boards support URLs

| 0K | | Cancel |

Also, in the “Preferences” setting page, you can set some display
parameters, such as the editor text size, adding line number display,
compiling/burning log prompts, and other auxiliary content.

After saving the settings, select the “Tools” tab, point the mouse to
the “Development Board” option, find the “Development Board Manager”
in its sub—directory, and click Open.



€ sketch nov19a | Arduino 1.8.10 = O X
File Edit Sketch Tools Help

Auto Format Ctri+T
Archive Sketch
sketch_nov19a Fix Encoding & Reload
| void seswn|  Manage Libraries... Ctrl+Shift+1 Boards Manager... =
2| /7 put ¥ Serial Monitor Ctri+Shift+M A
3 Serial Plotter Ctri+Shift+L Arduino AVR Boards
4} S o - | Arduino Yan
5 . WIiFi101 / WiFiNINA Firmware Updater B Acduiio/Genidie Utio
Board: "Arduino/Genuino Uno”" : Arduino Duemilanove or Diecimila
i Port | Arduino Nano
o Get Board Info Arduino/Genuino Mega or Mega 2560
Programmer: "AVRISP mkil" >; Arduine Mega bk
Arduino Leonardo
Burn Bootloader Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora o
Arduino Mini
Arduino Fthernet
Arduino Fio
Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older

In the pop—up board management window, search for “esp32” and the
content of the “esp32 by Espressif Systems” development board will

appear.
& Boards Manager x
Type |All ~ | lesp32
esp32 by Espressif Systems ~

Boards included in this package:
ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
More Info

Close

Click the version number option to switch to install different
versions. For better support, it is recommended to download the
latest version.

After the installation is complete, close the board manager and go
back to the —>"Tools”—>"Development Board” option. Below the



directory, you will find “"M5Stack—Core—ESP32”
ESP32 related board resources Options.

& sketch_nov22a | Arduino 1.8.10 = m} X

and other M5Stack,

File Edit Sketch Tools Help

Auto Format Ctrl+T

Archive Sketch
sketch_nav22a Fix Encoding & Reload
. . . Manage Libraries... Ctrl+Shift+]
1 void setup : ; ;
2| gk Serial Monitor Ctrl+Shift+M Boards Manager...
3 Serial Plotter Ctrl+Shift+L

A

14
2 WiFi101 / WiFiNINA Firmware Updater OLIMEX ESP32-EVB
: ; s = S OLIMEX ESP32-GATEWAY
& veid leoe (T Board: *M5Stack-Core ESP32"
7 // put ¥ I e SRS OLIMEX ESP32-PoE
) Upload Speed: "921600°
8 OLIMEX ESP32-PoE-ISO
sl Flash Frequency: "80MHz"

Flash Mode: "QIO"
Partition Scheme: "Default”

OLIMEX ESP32-DevKit-LiPo
ThaiEasyElec's ESPino32

[® mSStack-Core-ESP32

Core Debug Level: "None”

M5Stack-FIRE
Port .
M5Stick-C
Get Board Info
ODROID ESP32

Programmer: "AVRISP mkil"
Burn Bootloader

Heltec WiFi Kit 32
Heltec WiFi LoRa 32
Heltec WiFi LoRa 22(V2)
Heltec Wireless Stick
ESPectro32
Microduino-CoreESP32
ALKS ESP32

WiPy 2.0

BPI-BIT ~

T-Beam

Select "M5Stack—Core—ESP32”, connect the device to set the port and
other parameters. The “Upload Speed” parameter can set the
communication speed (bps) at which the Arduino IDE transmits

In the code
it is often necessary to repeatedly burn the

executable files to the device when uploading programs.
debugging stage,
program. To speed up the development progress, you can choose a
higher speed to reduce the burning time.

MbStack Library

M5Stack officially provides an Arduino program library adapted to
M5Stack devices. The program library encapsulates and integrates a
series of M5Stack device hardware (such as sensors, LCD screens,
etc.) function support and drivers. Through this library, users can
develop MbStack devices very conveniently and quickly. Select the
"Tools” tab, open the “Manage Library” option, and click to open the
Library Manager.



@ sketch_nov22a | Arduino 1.8.10 — O X

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_nov22a Fix Encoding & Reload
Manage Libraries... Ctrl+Shift-+| ~
Serial Monitor Ctrl+Shift+M

Serial Plotter Ctrl+Shift+L

void setup

f/ put y

[P SR

} WiFi101 / WiFiNINA Firmware Updater

yoid Toop Board: "M5Stack-Core-ESP32" >
1 put Upload Speed: "115200" >

Flash Frequency: "BOMHz"

Flash Mode: "QIO"

Partition Scheme: "Default” >

Core Debug Level: "None" >

Port

Get Board Info

BT Y

W oo

Programmer: "AVRISP mkll" >
Burn Bootloader

Search for “M5Stack” in the library manager, and you will find a
series of libraries related to MbStack. Here we choose the library
maintained by the official and with the ”“by mbstack” field. Select
the latest version and install it.

& Library Manager X
Type Iﬂll ViTopic iall VHmSStack ‘
More info ~

HalLake-M5Stack-Library by nyampass
A library to create web server on M5Stack Create web server on M55tack
More info

M5ez by Rop Gonggrijp
Complete interface builder for the M5Stack, an ESP32 based mini tinker-computer See more on https://github.com/ropg/M5ez
More info

Y/

M5Stack by M5Stack Version 0.2.9 INSTALLED
Library for M5S5tack Core development kit See mare on http://M55tack.com
More info

i‘_S—eIect version "J Install

M5Stack-SD-Updater by tobozo@noreply.github.com
SD Card Loader for M5 Stack Package your apps on an SD card and load them from a menu app, button or MQTT message.
More info

W

| Close
After completing the above steps, the development environment of
M5Stack & Arduino IDE has been set up.




Hello World

At the top of the program are tabs and function menu bars, which
provide a series of operation and configuration options, and in the
middle is the programming area for code editing.

Below the programming area is the log output area. When enabled, it
will show you the current working status of the Arduino IDE, such as
compiling or uploading the program and output the log information
during the compilation and upload process, which is convenient for
program debugging and Troubleshooting.

In addition to providing a series of functions, the M5Stack program
also provides many programming cases for users reference.

After completing the deployment of the development environment, we
can try to run a simple case program to familiarize ourselves with
the use of software and hardware.

Click the “File” tab at the top of the Arduino IDE page—>"Example
Program”—>"M5Stack”—>"Basics”—>"HelloWorld” to open the example
program.

File Edit Sketch Tools Help

New Ctrl+N

Open... ctrl+0

Open Recent >

Sketchbook > i
Examples ; 4

Close Cerl+W Examples for M5Stack-FIRE

Save Ctrl+s ArduinoQTA

Save As... Ctrl+Shift+S BluetoothSerial

Page Setup  Ctrl+Shift+P DNSServer

EEPROM

>
>
>
Print Ctrl+P >
| ESP32 bs
Preferences Ctrl+Comma ESP32 Async UDP >
_— on | ESP32 Azure IoT Arduino >
-1 ] ESP32 BLE Arduino >
ESPmDNS >
FFat >
HTTPClient >
HTTPUpdate >
NetBIOS >
Preferences >
SD{esp32) >
SD MMC >
SimpleBLE >
SPI >
SPIFFS >
Ticker >
Update b
W.et.:Server X m‘
WiFi b 4 r
WiFiClientSecure J B.a_slcs El,'ltton
| Fire Display
Examples from Custom Librar| Games FactoryTest
Adafruit NeoPixel p Modules HelloWorld
FastLED 3 stick IMU | v

M5Stack

L

Unit PowerOFF

M55tickC Sleep
INCOMPATIBLE Speaker

v

Connect the MbStack device to the computer through the Type—C data
cable, select the corresponding port in the “Port” option in the



"Tools” tab, and confirm that the development board and other

configuration information are correct.
& Helloworld | Arduino 1.8.10 = O X

File Edit Sketch Tools Help

HelloVWarld

finclude <MSStack.h>

3 // the setup routine runs once when MSStack starts up

4 void setup(){

// Initialize the M5Stack cbject

M5 .begin();

14 MS5.Power.begin() ;

1e // LCD display
1 M5.Led.print ("Hello World");

M5Stack-Core-ESP32 on COM10

Click the “Upload” button on the function menu bar, and the program
will automatically start to compile. After the compilation is passed,
the program will be uploaded automatically, and the log will output
the percentage of the progress of the program upload at this time. At
this time, please keep the computer and the MbStack device connected
until the program upload is completed. When the status bar prompts
“Done uploading.”, it means the program has been uploaded.

Check the MbStack device at this time, and you will find that the
upper left corner of the LCD screen displays the words “Hello World”.
The screen is as expected by our program, and it is successfully
displayed.



Hello World

AP

LCD

Description

When learning environment configuration, we ran the “HelloWorld” case
program and successfully displayed text on the LCD. This color LCD
screen can do much more than that.

The M5Stack library provides a series of commonly used program APIs
for LCD drivers. Next, we will learn how to use these APls to freely
print content and draw patterns on the LCD screen of the MbStack
device.

This ”7320x240” pixel color LCD screen. In actual use, you can think
of the screen as a plane coordinate system, with the horizontal axis
is the x—axis and the vertical axis is the y-axis. Starting from the
origin of coordinates (0,0) in the upper left corner to the diagonal
(319.239) in the lower right corner, a rectangle formed by the
diagonal is the display area of the screen. When the coordinates of
the content leave this range, it will not be displayed normally.



(0,0)

MR

y 240px
320px

F Y

2

™ (319.239)

Text display

In the program, we can not only modify the displayed text content but
also set the display position of the content and the font size. By
setting the text cursor, you can specify the position of a character
in the text content. By setting the font—-size value, the size of the
font display can be adjusted.

Set cursor position:
void M5.1cd.setCursor(uintl6_t x, uintl6_t y);

Description: Set the text cursor to the coordinates (x,y)
parameter:

uintl6_t x: x-axis coordinate
uintlé_t y: y-axis coordinate

return: none
eg: M5.1cd.setCursor(40, 60);

Set font size:
void M5.1cd.setTextSize(uint8_t size);

Description: Set font size
parameter:
uint8_t size: Font size (allowable input range 1~7)

return: none
eg: M5.1lcd.setTextSize(3);



Print Text:

int M5.1cd.print(val);

int M5.1cd.print(val,format);
int M5.1cd.println(val);

int M5.1cd.println(val,format);

Description: Print the specified information on the LCD
screen.

parameter:

val: The output value can be integers, floating-point
numbers, characters, and strings.

format: Specify the output format, BIN (binary), OCT
(octal), DEC (decimal), HEX (hexadecimal). When outputting
floating-point numbers, you can specify the number of digits
left after the decimal point.
return: The number of bytes occupied by the content
eg:
M5.1cd.print(78);// Print result 78

M5.1cd.print(1.23456); Print result is 1.23 (by default, two
decimal places are reserved)

M5.1cd.print("M");// Print M
M5.1cd.print("Hello M5Stack"); Print Hello M5Stack
M5.1lcd.print(78,HEX);// Print 4E

M5.1cd.print(1.23456,4); //Print 1.2346

Example

Control LCD to display text dynamically, and display “Hello
World” and “Hello M5Stack” at intervals



#include <M5Stack.h>
void setup(){

M5.begin();
M5.Lcd.setTextSize(3);

void loop() {
M5.Lcd.setCursor (40, 60);
M5.Lcd.print("Hello World");
delay(1000);
M5.Lcd.clear(BLACK);
M5.1cd.setCursor(40, 100);
M5.Lcd.print("Hello M5Stack");
delay(1000);
M5.Lcd.clear(BLACK);

Button

Description

Three programmable physical buttons are provided on the control
panel. With the existing API, interactive operations such as short
press and long press can be realized.

Button click:
uint8_t M5.BtnA.wasPressed();

Description: When the button is pressed, the function returns
the value "1" once, and then set to "0". When the button is
released, the function return value is always "0".

parameter: none

return:none

eg:



i1f (M5.BtnA.wasPressed()) {
M5.Lcd.printf("Button A was pressed.");
delay(1000);

Long press:
uint8 t M5.BtnA.pressedFor(int32_t ms);

Description: Specify the duration of pressing the button.
Actually, when the pressing duration is greater than the set
duration, it returns "1", otherwise it returns "0".

parameter:
int32_t ms: Set long press time

return:none

eg:

i1f (M5.BtnA.pressedFor(2000)) {

M5.Lcd.printf("Button A was pressed for more than 2 second
s.");

delay(1000);
}

Status update:
void M5.update();

Description: Update the status of buttons A, B, C, Yang, and
speakers. Note: When using a key program, you need to add
"M5.update();" to the cycle of the program, so that the key
value is constantly refreshed as the program runs, otherwise
the program key is only valid once.

parameter: none

return:none
eg:

M5.update();



Speaker

Description

The speaker integrated on the controller emits various tones for
audio playback or function prompts.

Play the specified tone:
void M5.Speaker.tone(uintl6é_t freq, uint32_t duration);

Description: Play audio at a specified frequency and support
setting the playing time.

parameter:
uintlé_t freq: Set the frequency of playing
sound uint32_t duration:

return:none

eg:
M5.Speaker.tone (440, 1000);

Note: The hearing range of ordinary people is 20Hz 20KHz. Sounds
larger or smaller than this range may not be recognized by people.
Excessive use of high frequency or long—term high—frequency playback
is likely to cause damage to the speaker hardware. Therefore, please
pay attention to the appropriate range when filling in the
parameters.

Example

combines the key function to control the speaker to emit different
sounds.
#include <M5Stack.h>

void setup() {
M5.begin();
M5.Lcd.setTextSize(3);

M5.1lcd.setCursor(40, 100);

M5.Lcd.print("M5Stack Speaker test");



}

void loop() {
1f(M5.BtnA.wasPressed()) {
M5.Speaker.tone(262, 1000);

¥
1f(M5.BtnB.wasPressed())

{
M5.Speaker.tone(294, 1000);

¥
1f(M5.BtnB.wasPressed())

{
M5.Speaker.tone (330, 1000);

}
M5.update();



Warnning:

When using M5Core for programming and development, you need to pay
attention to the pin occupancy of the built—-in hardware and avoid
using the same pin to drive different hardware, resulting in failure
to work properly. The following pins represent their application in
M5Core, ( For example, GPI0O32 is the pin occupied by the LCD screen)

ESP32 Chip GPIO23 GPIO19 GPIO18 GPIO14 GPIO27 GPIO33 GPIO32 GPIO4
IL19341 MOSI / CLK s DC RST BL

TF Card MOSI MISO CLK S

more complete pin mapping information, please visit
https://docs. mbstack. com/#/en/core/basic

MODULE

Relay

Description

Relay is a relay control module. When the coil inside the relay
is energized, it will generate a magnetic force to absorb the switch
action, and then realize the switch control. Such a small current
control high current electrical circuit scheme can control DC/3A-30V
or AC/3A —220V level line is on and off.

Each relay provides three control circuit pins, which are the
common terminal COM, the normally closed terminal NC, and the
normally open terminal NO. By default, NC and COM are connected, and
NO and COM are disconnected by default. When the relay coil is
energized, The switch relationship between the two and the common
terminal COM will be reversed.
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Hardware connection

When using the Relay relay control module, you only need to connect
the control pin of the controller to the relay coil and turn on the
independent power switch of the module to power it. In this way, when
the controller pin outputs a high level, the relay coil will be
energized and generated The magnetic field force absorbs the action



switch and makes the corresponding action.

Example
#include < >
const int = 23;

void setup() {

pinMode ( 5

void loop() {
digitalWrite( 5
delay(1000);
digitalWrite( 5

delay(1000);
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Microphone

Description

The Microphone module integrates the MAX4466 microphone
preamplifier, which can effectively collect the analog and digital
information input through the microphone. It also provides an
adjustable resistor for the user to adjust the threshold value of
identification.
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1000F
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?lss w0
L ? 5 REt 6
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1008 2 | e 2 ~J LM393DR2G AlnA i
I Dinl 2
9 27 3 4 AinA 3 &
MK A IN-  OUT 11 7
% max4466 | Header 3
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= = = r 1
GND GND  GND TooRa =i ——

29
1K
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Hardware connection

The Microphone module supports the reading of two signal values,
digital and analog. It should be noted that not all GPIO interfaces
of MbCore support AD conversion when making hardware connections.
Therefore, the interface needs to be connected when using the analog
reading function. Connect to pins that support ADC (such as



34/35/36), and use general GPIO for digital reading.
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Example

#include < >

const int 36;
const int 3 28
void setup() {

.begin();
pinMode( 5 );
dacWrite(25, 0);
.setCursor(100, 0, 4);

.print(" ");
}
uintle_t ;
uintle_t ;

void loop() {

= analogRead( );
= digitalRead( );
.printf(" \n", > )5

.setCursor(30, 120, 4);
.Lcd.printf(" \n", ) )s
delay(200);



Light Sensor

Description

Light Sensor is a light sensor with an integrated photoresistor,
LM393DR2G voltage comparator, which can effectively collect light
input analog and digital information. It also provides adjustment
resistance for users to adjust the threshold value of recognition.

+3.3V SENSOR +3.3V_SENSOR +3.3V SENSOR
18 = 19
+3.3V SENSOR 10K U7A 10KQ P30
o e LM393DR2G Ain |
R20 1 Din 2
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I \l = Header 3
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= 100nF
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GND GND GND GND

Hardware connection

The Light module supports the reading of both digital and analog
signal values. When making hardware connections, it should be noted
that not all GPIO interfaces of MbCore support AD conversion, so when
using the analog reading function, you need to connect the interface
Connect to pins that support ADC (such as 34/35/36) and use general
GPIO for digital reading.
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Example

#include <M5Stack.h>

const int Analog
const int Digtal
void setup() {
// put your setup code here, to run once:
M5.begin();
pinMode(Digtal, INPUT_PULLUP);
dacWrite(25, 9);

36;
2;

M5.Lcd.setCursor(100, 0, 4);
M5.Lcd.print("LUMINOSITY");

}
uintlée_t a_data;
uintlé_t d_data;

void loop() {
// put your main code here, to run repeatedly:
a_data = analogRead(Analog);
d_data = digitalRead(Digtal);
Serial.printf("Analog:%0d Digtal:%@d\n", a_data, d_data);

M5.Lcd.setCursor(30, 120, 4);
M5.Lcd.printf("Analog:%0d Digtal:%@d\n", a_data, d_data);

delay(200);



Joystick

Description

The joystick is a joystick input module. The module has built—in two
sets of sliding rheostats and a key switch. When the joystick is
operated, its internal resistance changes accordingly. Connect the

X ADC and Y ADC interfaces of the module to the M5Core support On the
ADC converted pin, read the digital information of the joystick
offset through the program.

When the BUTTON is pressed down on the joystick, its internal key
switch will act accordingly to change the output signal to a low
level.

2
- GND-IlI—l X1 Y1 2 —+33V_JOYSTICK
x2d Lz

133V S4  +3.3V_JOYSTICK : ADC X ADC X 2 7 ADC Y
: ADC Y
SW-SPST +cg 3 BINI 13.3V_IOYSTICK—2—| g II-GND
1 00uF 4
=il BTN 2 p—"—b2 -2
Header4 —
= GND Rocker

GND

Hardware connection

Connect the X ADC and Y ADC of the Joystick module to the pins
that support the ADC function on the M5Core (in this example, PIN
35/36 will be used), and connect the BUTTON to PIN 2.
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Example

#include < >

void setup() {
.begin();
pinMode(2, );
dacWrite(25, 0);

.setCursor(100, 0, 4);

.print(" e
}
uintl6_t ;
uintl6_t ;
uint8_t ;

void loop() {

analogRead(35);
analogRead(36);



button_data = digitalRead(2);

Serial.printf("x:%0d y:%0d button:%d\n", x _data, y data, but
ton_data);

M5.Lcd.setCursor(30, 120, 4);
M5.Lcd.printf("x:%04d y:%04d button:%d\n", x data, y data, b
utton_data);

delay(200);
}



Step Motor

Description

Step Motor is a stepping motor module with integrated motor drive
chip LV8548MC, using a five-wire four—phase connection. The A, B, C,
D interfaces on the board can control the four magnetic pole coils in
the stepping motor through the drive chip The power is turned on and
off to control the rotation of the motor.
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Hardware connection

Connect the control pins PIN 2, 5, 12, and 13 to the A, B, C, and D
ports of the stepper motor module, and turn on the independent power
supply



Different coil energization sequence will affect the rotation speed
of the stepper motor,

the number of beats for a complete revolution,

the step value, and the stability during operation.

Example—1

Coil Stepl

Step2

Step3

Step4

MotorA High

MotorB

High

MotorC

High

MotorD

High

#include <

const int

const int

const int

const int

void setup() {

.begin();

pinMode(
pinMode(
pinMode(
pinMode(

¥
¥
¥
¥




void loop() A

digitalWrite(MOTOR_A A, HIGH);
digitalWrite(MOTOR_A B, HIGH);
digitalWrite(MOTOR_A C, LOW);
digitalWrite(MOTOR_A D, LOW);

delay(2);

digitalWrite(MOTOR_A_ A, LOW);
digitalWrite(MOTOR_A B, HIGH);
digitalWrite(MOTOR_A C, HIGH);
digitalWrite(MOTOR_A D, LOW);

delay(2);

digitalWrite(MOTOR_A_ A, LOW);
digitalWrite(MOTOR_A B, LOW);
digitalWrite(MOTOR_A C, HIGH);
digitalWrite(MOTOR_A D, HIGH);

delay(2);

digitalWrite(MOTOR_A A, HIGH);
digitalWrite(MOTOR_A B, LOW);
digitalWrite(MOTOR_A C, LOW);
digitalWrite(MOTOR_A D, HIGH);

delay(2);
}
Example—2
Coil Stepl Step2 Step3 Step4
MotorA High High
MotorB High High
MotorC High High
MotorD High High

#include <M5Stack.h>

const int MotorA
const int MotorB
const int MotorC
const int MotorD

const int pinMotor[4] = {MotorA,MotorB,MotorC,MotorD};

2;
5;
12;
13;




const int logic[4][4] = {
{1,1,0,0},
{0,1,1,0},
{0,0,1,1},
{1,0,0,1}
¥

int count;

void setup() {
M5.begin();
pinMode(pinMotor[@], OUTPUT);
pinMode(pinMotor[1], OUTPUT);
pinMode(pinMotor[2], OUTPUT);
pinMode(pinMotor[3], OUTPUT);

}

void loop() {
for (int 1 = 9; 1 < 2048 ; i++) {
driveMotor();
delay(2);

}

void driveMotor() {
count++;
int step = count % 4;
digitalWrite(pinMotor[@] , logic[step][@]);
digitalWrite(pinMotor[1] , logic[step][1]);
digitalWrite(pinMotor[2] , logic[step][2]);
digitalWrite(pinMotor[3] , logic[step][3]);



Example—3

Coil Stepl Step2 Step3 Step4 Stepb Stepb Step7 Step8
MotorA High High High
MotorB High High High
MotorC High High High
MotorD High High High

We can further subdivide the step, only need to modify the array of
power—on logic, and the drive function.

const int logic[8][4] = {

}s

{1,1,0,0},
{0,1,0,0},
{0,1,1,0},
{0,0,1,0},
{0,0,1,1},
{0,0,0,1},
{1,0,0,1},
{1,0,0,0}

void driveMotor() {

count++;

int step = count % 8;

digitalWrite(pinMotor([@]
digitalWrite(pinMotor[1]
digitalWrite(pinMotor([2]
digitalWrite(pinMotor[3]

)

)

)

)

logic[step][@]);
logic[step][1]);
logic[step][2]);
logic[step][3]);




DC—Motor

Description

DC-Motor is a DC motor module with feedback. The module has a built-—

in LV8548MC motor driver chip.

It provides M+ and M- two interfaces

for controlling forward and reverse rotation. When M+ is high and M-
is low, The motor rotates forward. When M+ is low level and M- is
high level, the motor is reversed. When M+ and M- are both low and

low, the motor brakes.
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Hardware connection

Connect the control pins PIN 21, 22 to the M+ and M- ports of the DC
motor module respectively, and turn on the independent power supply.
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Example

#include < >
void setup() {

.begin(true, false, true);

.clear( );
.setTextColor( );
.setTextSize(2);
.setCursor(65, 10);
.println(" ");
.setCursor(30, 220);
.println(" ");
.setCursor(140, 220);
.println(" ");
.setCursor(220, 220);
.println(" ");

pinMode (21, );



pinMode(22, OUTPUT);
}

void loop() {
M5.update();

1f (M5.BtnA.wasReleased()) {
M5.Lcd.print('A");
digitalWrite(22, LOW);
digitalWrite(21, HIGH);

} else if (M5.BtnB.wasReleased()) {
M5.Lcd.print('B");
digitalWrite(21, LOW);
digitalWrite(22, LOW);

} else if (M5.BtnC.wasReleased()) {
M5.Lcd.print('C");
digitalWrite(21, LOW);
digitalWrite(22, HIGH);



Servo

Description

The development board is equipped with a steering gear (07180° ) with
a torque of up to 10KG. The default 5V power supply is used for
control by a single—-signal bus. The driving signal is 50Hz, which is
controlled to rotate to different angles according to the PWM duty
cycle. PWM waveform is medium and high The level time is

(0. 5us" 2. 5us) respectively to control the rotation of the steering
gear (07180° )
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Hardware connection

Connect the control pin PIN 15 to the SIGNAL interface of the servo
and turn on the independent power supply,
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MBSTACK O ©
SERON .

0° 90°

0.5ms 1.5ms 2.5ms

180°

L UL

Example

#include <M5Stack.h>
#include "driver/ledc.h"

const int servo _pin = 15;
int freq = 50;
int ledChannel
int resolution

9;
8;

void setup() {

M5.begin();

M5.Lcd.setCursor(120, 110, 4);
M5.Lcd.println("SERVO");
ledcSetup(ledChannel, freq, resolution);
ledcAttachPin(servo_pin, ledChannel);

}

void loop() {
ledcWrite(ledChannel, 6);//6°
delay(1000);
ledcWrite(ledChannel, 18);//96°
delay(1000);
ledcWrite(ledChannel, 30);//186°
delay(1000);




Keyboard

Description

A 4 x 4 matrix key module is provided on the development board. The
specific key pressed can be detected by program scanning, which can
provide you with richer key-value input and diversified control

functions.
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Hardware connection

Connect the control pins to each pin of the row and column of the

button matrix, so that the program can scan the action of the button.
Ty ;
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Example

In this case, the library <Keypad.h> is used, you can search and
install it in the library management of Arduino.

€ Library Manager X
Type (ALl ~ | Topic [All ~ | |Keypad

More info o
KEeyMatrix

by Gongcalo Baltazar

KeyMatrix is poll event library for matrix keypads. It includes various alphanumeric modes to process text on phone-like keypads.
More info

Keypad

by Mark Stanley, Alexander Brevig

Keypad is a library for using matrix style keypads with the Arduino. As of version 3.0 it now supports mulitple keypresses. This library is
based upon the Keypad Tutorial. It was created to promote Hardware Abstraction. It improves readability of the code by hiding the pinMode
and digitalRead calls for the user,

More info

Version 3.1.1

by Ben Arblaster

A library for I2C control of the LCDD2 20x4 and 16x2 serial LCD modules from Robot Electronics. It aims to maintain compatibility with the
Arduino LiguidCrystal library {version 0017 onwards) , though some features of LiquidCrystal are ommited and additonal features are provided.
It supports all features of the LCDO3 including custom characters and the ability to read the keypad. Supports Arudino 1.0.0 and newer.

Maora inf

¥

Close

#include< >



#include <Keypad.h>
/***

* note:You should first install the keyboard Library.

* https://github.com/Chris--A/Keypad
***/
const byte ROWS
const byte COLS
byte rowPins[ROWS]
byte colPins[COLS]

4; //four rows

4; //three columns
{17,16,21,22};
{5, 26, 13, 15};

char keys[ROWS][COLS] = {
{'a'."b')'c')'d'}.’
{'e'J'-F')'g'J'h'}J
{"i','3, k", '1'),
{'m'."n')'o')'p'}

}s

Keypad keypad = Keypad(makeKeymap(keys), rowPins,
S, COLS);

void setup() {
// put your setup code here, to run once:
M5.begin();

M5.Lcd.setCursor(100, 0, 4);
M5.Lcd.println("KEYBOARD");

}

void loop() {

//put your main code here, to run repeatedly:

char key = keypad.getKey();

if(key){
Serial.println(key);
M5.Lcd.fillRect(150, 150, 80, 50, BLACK);
M5.Lcd.setCursor (150, 140, 4);
M5.Lcd.printf("%c",'A");

}

colPins, ROW



Encoder

Description

When the knob is rotated, port A and port B will generate a
correspondingly high level according to the selected rotation
direction. When the knob is pressed, its internal key switch will act
accordingly to change the output signal to a low level.

J1  Rotary encode
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Hardware connection

Connect the control spindle to an ordinary GPI0O, and re—insert the
replacement change in the program to determine the action of the



knob.
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Example

#include <M5Stack.h>

const int phaseA = 2;
const int phaseB = 13;
const int Button = 15;

#define GET_CODE() uint8_ t(digitalRead(phaseA) << 4 | digitalR
ead(phaseB))

int32_t count = 65536;
int32_t count_last = 65536;
int32_t count_change = 0;
uint8 t code = 9;

uint8 t code_old = 9;

void encoderEvent() {
code = GET_CODE();
i1f(code != code old) {
1f(code == 0x00) {
count_last = count;
i1f(code_old == 0x10) {
count--;



count_change == -65536 ? count_change : count_change-

} else {
count_change == 65536 ? count_change : count_change++;
}
}
code_old = code;

}
}

void setup() {
// put your setup code here, to run once:
M5.begin();
pinMode(phaseA, INPUT_PULLUP);
pinMode(phaseB, INPUT_PULLUP);
pinMode(Button, INPUT_PULLUP);
dacWrite(25, 9);

M5.Lcd.setCursor(100, 0, 4);
M5.Lcd.print("ENCODER");

code = GET_CODE();
code_old = code;

}

void loop() {

// put your main code here, to run repeatedly:

uint8 t value = digitalRead(Button);

encoderkEvent();

Serial.printf("code = %d,button = %d\r\n ",count_change,valu
e);

M5.Lcd.setCursor(30, 120, 4);

M5.Lcd.printf("code = %05d,button = %d\r\n ",count_change,va
lue);

delay(1);



DHT12 Temperature and humidity

detection

Description

The DHT12 temperature and humidity sensor located in the sensor
module group can collect temperature and humidity data in the
environment, and transmit data through the 12C protocol. The 12C
address is (0x5c)

Us
4 P31
| SCL
g ||-GND 1 SDA
2
1 o 1.33V SENSOR —1i3 GND
DHTI12 — Header 3
—Lcs6 GND
100nF
GND

Hardware connection

Sensor devices that use I2C protocol for communication can be
connected to M5Core’ s default I2C protocol pins PIN21 (SDA), PIN22



(SCL) when in use
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Example

The following code is only the main program and does not include its
dependent library files such as <DHT12.h>. For the complete code,
please visit the Github address below to get 1it.

https://github. com/mbstack/DEMO-BOARD/tree/master/SENSOR/TEMP HUM

O Search or jump to.., Pull requests Issues Marketplace Explore
H mb5stack / DEMO-BOARD ©Watch - 2 Trstar 0 % Fork
<> Code D) lssues 11 Pull requests () Actions [ Projects 00 wiki ) Security | Insights
¥ master ~ DEMO-BOARD / SENSCR / TEMP_HUM / Go to file Add file
0 zhouyangyale secend update A871aad on 3 Jun 2019 {D) Histc
DHT12.cpp secend update 16 months a
DHT12.h secend update 16 months a

TEMP_HUM.ino secend update

nths a

Read the temperature and humidity values measured by the DHT1Z2 sensor
and display them on the screen.

#include < >



#include "DHT12.h"

#include <Wire.h> //The DHT12 uses I2C comunication.

DHT12 dhtl12; //Preset scale CELSIUS and ID 6x5c.

void setup() {
M5.begin();
Wire.begin();
M5.Lcd.setCursor(80, 0, 4);
M5.Lcd.print("TEMPERATURE");

}

void loop() {

float tmp = dhtl2.readTemperature();

float hum = dhtl2.readHumidity();
M5.Lcd.setCursor(30, 100, 4);
M5.Lcd.printf("Temp: %2.1f Humi: %2.0f%%", tmp,

delay(100);

hum) ;



BMP280 Air pressure detection

Description

The BMP280 barometric pressure sensor located in the sensor module
group can collect the barometric data of the current position and
transmit data through the I2C protocol. The I2C address is (0x76)

P33
Liih]
4 3 -
+33V SENSOR | >¢k  SDI g
2 5
. CSB SDO
2  vdd GND ; Header 3
100nF BMP280
GND GND GND

Hardware connection

Sensor devices that use 12C protocol for communication can be
connected to M5Core’ s default I12C protocol pins PIN21 (SDA), PIN22



(SCL) when in use
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Example

In this case, the library <Adafruit BMP280.h> is used, you can search
and install it in the library management of Arduino.

€ Library Manager x
Type (ALl ~ | Topic |All ~ | |Adafruit_BNP280
Adafruit BMP280 Library ~

by Adafruit Version 2.0.1 TNSTALLED

Arduino library for BMP280 sensors. Arduino library for BMP280 pressure and altitude sensors.
More info

Select version ~| Install

v

Close

Read the atmospheric pressure value measured by the BMP280 sensor and
display it on the screen.

#include < >
#include < >

#include " "
#include < >



/*
note: need add Library Adafruit_BMP2860 from Library manage
*/

Adafruit_BMP280 bme;

void setup() {
M5.begin();
Wire.begin();
M5.Lcd.setCursor(70, 0, 4);
M5.Lcd.print("AIR_PRESSURE");

1f (!bme.begin(0x76)){
Serial.println("Could not find a valid BMP280 sensor, ch
eck wiring!");
while (1);
}

}

void loop() {
float pressure = bme.readPressure();
M5.Lcd.setCursor(50, 100, 4);
M5.Lcd.printf("Pressure:%2.0fPa\r\n",pressure);
delay(100);



LED MATRIX

Description

MATRIX is an 8x8 LED matrix.
LED light on the matrix to emit light,
and other attributes.

brightness,

Through programming,

and adjust the color,

it can control any
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Hardware connection

Connect the control pin to the SIGNAL interface of the matrix and
turn on the independent power switch.
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Example

The library <FastLED.h> is used in this case, you can search and
install it in the library management of Arduino.

& Library Manager x
Type (A1l ~| Topic |All ~||FastLED
FastLED ~

by Daniel Garcia

Multi-platform library for controlling dozens of different types of LEDs along with optimized math, effect, and noise functions.
Multi-platform library for controlling dozens of different types of LEDs along with optimized math, effect, and noise functions.

More info

FastLED ReoMatrix

by Marc Merlin

Adafruit_GFX and FastLED compatible library for NeoPixel grids This replaces https://fgithub.com/adafruit/Adafruit_NeoMatrix for FastLED
supported Pixels.

More info

FastLED_RPIRGBPanel GFX
by Marc Merlin
Adafruit_GFX and FastLED compatible library for ArduinoOnPC Raspberry Pi RGBPanel Driver. Designed to work with

https://github.com/marcmerlin/ArduinoOnPc-FastLED-GFX-LEDMatrix
More info

FastLED_SPITFT_GFX

Close

Drive the LED matrix to perform the water lamp effect



#include <M5Stack.h>
#include <FastLED.h>
/***

* note:You should first install the Fastled Library.
*
***/

#define DATA PIN 15

#define LED_TYPE Ws2811

#define COLOR_ORDER GRB

#define NUM_LEDS 64

CRGB leds[NUM_LEDS];

#define BRIGHTNESS 5

void setup() {
// put your setup code here, to run once:
M5.begin();
M5.Lcd.setCursor(120, 110, 4);
M5.Lcd.println("MATRIX");

FastLED.addLeds<LED_TYPE,DATA PIN,COLOR_ORDER>(leds, NUM_LED
S).setCorrection(TypicallLEDStrip);
FastLED.setBrightness(BRIGHTNESS);

}
void loop() {
for(int i = 9; 1 < 64; i++){
leds[i] = CRGB::White;
FastLED.show();
}
delay(500);

// Now turn the LED off, then pause

for(int i = 9; 1 < 64; i++){
leds[i] = CRGB::Black;
FastLED.show();

}

delay(500);



RFID

Description

The RFID module integrates an RC522 radio frequency identification
chip and uses the I2C protocol for data transmission. The I2C address
is (0x28)

The working frequency is 13.56MHz. It supports multiple functions
such as card reading, card writing, identification, recording,
encoding, and authorization of RF cards.

M1
P3g
SCL [ 1
Y SDA — 2
[{l ][) 33V 4—|+3.3V_RFID —3
ST T = Header 3
= GND
MODULE_RC522 1 GND

Hardware connection

Sensor devices that use 12C protocol for communication can be
connected to MbCore’ s default I12C protocol pins PIN21 (SDA), PIN22



515 PICC
B R

Example

The following code is only the main program and does not include its
dependent library files such as <MFRC522 I2C.h>. For the complete
code, please visit the Github address below to obtain it.,
https://github. com/mbstack/DEMO-BOARD/tree/master/RFID

o Search or jump to... Pull requests Issues Marketplace Explore

H mb5stack / DEMO-BOARD @Watch ~ 2 | Trstr 0 % Fork
<> Code D) Issues 'l Pull requests (®) Actions [ Projects ] wiki ) Security |~ Insights
P master ~ DEMO-BOARD / RFID / Go to file Add fils
ﬂ zhouyangyale secend update 4671aa9 on 3 Jun 2019 ) Histe
M MFRC522_12C.cpp update 16 months a

3 MFRC522_12C.h update 1

& months a

[ RFIDino secend update 16 months a

Read the ID and software version of the IC card

#include < >
#include " "
#include < >



// 0x28 is 12c address on SDA. Check your address with i2cscan
ner if not match.
MFRC522 mfrc522(0x28); // Create MFRC522 instance.

void setup() {

M5.begin();

Wire.begin();

M5.Lcd.setCursor(140, 0, 4);

M5.Lcd.println("RFID");

mfrc522.PCD_Init(); // Init MFRC522

ShowReaderDetails(); // Show details of PCD - MFR
C522 Card Reader details

Serial.println(F("Scan PICC to see UID, type, and data block
S..."));

M5.Lcd.setCursor(0,30,2);

M5.Lcd.println("Scan PICC to see UID, type, and data blocks.
")
}

void loop() {
// Look for new cards, and select one 1if present
if (!mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadC
ardSerial()) {
delay(50);
return;

}

// Now a card is selected. The UID and SAK 1is in mfrc522.uid

// Dump UID

Serial.print(F("Card UID:"));
M5.Lcd.println(" ");

for (byte i = @; i < mfrc522.uid.size; i++) {

Serial.print(mfrc522.uid.uidByte[i] < ©x10@ ? " @" : " ");
Serial.print(mfrc522.uid.uidByte[i], HEX);
M5.Lcd.print(mfrc522.uid.uidByte[i] < @x10 ? " @" : " ");
M5.Lcd.print(mfrc522.uid.uidByte[i], HEX);

}

Serial.println();



void ShowReaderDetails() {
// Get the MFRC522 software version
byte v = mfrc522.PCD_ReadRegister(mfrc522.VersionReg);
Serial.print(F("MFRC522 Software Version: 0x"));
Serial.print(v, HEX);
if (v == 0x91)
Serial.print(F(" = v1.0"));
else if (v == 0x92)
Serial.print(F(" = v2.0"));
else
Serial.print(F(" (unknown)"));
Serial.println("");
// When 6x00 or OxFF 1is returned, communication probably fai
Led
if((v == 0x00) || (v == OxFF)) {
Serial.println(F("WARNING: Communication failure, is the M
FRC522 properly connected?"));

}
}

DAC

Description

The development board provides 4 DAC conversion interfaces, which
means that you can program the control channel to output different
voltages. Use I2C protocol for control, and the communication address
is (0x28)
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Hardware connection

Sensor devices that use the [2C protocol for communication can be
connected to M5Core’ s default 12C protocol pins PIN21 (SDA), PIN22
(SCL).

DAC

ch0:1.25V ch1:2.50V

ch2:3.75V ¢h3:5.00V
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Example

Drive 4 DAC channels to output voltage 1.25V, 2.50V, 3.75V, 5.00V
respectively

#include < >

#define DAC_ADDR Ox4C

void outVoltage(uint8 t ch,uintl6_t v){

.beginTransmission( )
.write(0x10| (ch<<1));

write((v >> 2) & oxff);

write((v << 6) & Oxff);
.endTransmission();

void setup() {



}

M5.begin();
Wire.begin(21, 22);
dacWrite(25, 0);

M5.Lcd.setCursor(140, 0, 4);
M5.Lcd.print("DAC");

outVoltage(9,256); //1.25v
outVoltage(1,512); //2.56v
outVoltage(2,768); //3.75v
outVoltage(3,1023); //5.00v

M5.Lcd.setCursor(40, 100, 4);
M5.Lcd.println("ch@:1.25V chil
M5.Lcd.setCursor(40, 130, 4);
M5.Lcd.println("ch2:3.75V ch3

void loop() {

}

delay(200);

:2.50vV");

:5.00V");



ADC

Description

The development board provides 4 ADC conversion interfaces, which
means that you can input some analog signals and convert them into
digital signals for analysis and calculation. Use I2C protocol for
control, and the communication address is (0x48)
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Hardware connection

Sensor devices that use the [2C protocol for communication can be
connected to MbCore’ s default I12C protocol pins PIN21 (SDA), PIN22
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Example

Read the analog signals input by the 4 ADC conversion interfaces, and
convert them into digital signals and display them on the screen.

#include < >
#define ADC_ADDR Ox48
uintl6_t InVoltage(uint8_ t ch){

uints_t =
uints_t =
uintle_t = 0;

9;
9;

.beginTransmission( )
.write(oxel);

.write(0Xco | (ch << 4));
.write(0x83);
.endTransmission();

.beginTransmission( ks
.write(0x00);

.endTransmission();

delay(50);



Wire.requestFrom(ADC_ADDR, 2);
while(Wire.available()){
data_ H = Wire.read();
data L = Wire.read();

}

data_adc = (data_H << 8) | data_L;
return data_adc;
}
void setup() {
M5.begin();
Wire.begin();
dacWrite(25, 9);
M5.Lcd.setCursor(140, 0, 4);
M5.Lcd.print("ADC");
}
uintlé6_t adc_che
uintl6_t adc_chil
uintl6_t adc_ch2
uintl6_t adc_ch3
void loop() {
adc_cho = InVoltage(9);
adc_chl = InVoltage(1l);
adc_ch2 = InVoltage(2);
adc_ch3 = InVoltage(3);
Serial.printf("ch@:%d chl:%d ch2:%d ch3:%d\n", adc_cho, adc
_chl, adc_ch2,adc_ch3);
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M5.Lcd.setCursor(40, 100, 4);

M5.Lcd.printf("ch@:%05d chl:%05d\n", adc_ch@, adc_chl);
M5.Lcd.setCursor(40, 130, 4);

M5.Lcd.printf("ch2:%05d ch3:%05d\n", adc_ch2, adc_ch3);
delay(500);



RS—-485

Description

RS-485 is a very common electrical characteristic standard in
industrial control scenarios. The differential signal used in its
communication can effectively resist electronic noise interference.
The RS—485 conversion module on the Demoboard can convert ordinary
TTL level signals into RS485 level signals, realize the conversion of
the protocol, and then control the corresponding type of equipment
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Hardware connection

Devices that use serial ports for communication can be connected to
M5Core’ s default serial pins PIN17 (TXD), PIN16 (RXD),
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Example

Receive content from Serial2 and forward to SerialO (USB), receive
content from Serial0 (USB) and forward to Serial2.
#include < >

void setup() {

.begin();
.begin();
.begin(115200);

.begin(115200, , 16, 17);
pinMode(5, )
digitalWrite(5, 1);

void loop() {
1f( .available()) {

int ch = .read();
.write(ch);



if(Serial2.available()) {
int ch = Serial2.read();
Serial.write(ch);



RS-232

Description

The RS—232 conversion module can convert TTL level signals to RS232
level signals, realize protocol conversion, and then control
corresponding types of equipment.
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Hardware connection

Devices that use serial ports for communication can be connected to
M5Core’ s default serial pins PIN17 (TXD), PIN16 (RXD).
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Example

Receive content from Serial2 and forward to SerialO (USB), receive
content from Serial0 (USB) and forward to Serial?2.

#include <M5Stack.h>

void setup() {

M5.begin();
M5.Power.begin();
Serial.begin(115200);

// Serial2.begin(unsigned lLong baud, uint32 t config, int8 t rxPin, 1
nt8 t txPin, bool invert)

Serial2.begin(115200, SERIAL_8N1, 16, 17);

pinMode(5, OUTPUT);

digitalWrite(5, 1);

void loop() {
if(Serial.available()) {

int ch = Serial.read();
Serial2.write(ch);

i1f(Serial2.available()) {
int ch = Serial2.read();

Serial.write(ch);

APPENDIX



Example Github

https://github. com/m5stack/DEMO-BOARD

O Search or jump to... Pulls Issues Marketplace Explore
H mb5stack / DEMO-BOARD ® Watch ~ | 2 Yrstar 0 Y Fork
<> Code (1) Issues 17 Pull requests Actions [ Projects [0 wiki () Security |~ Insights

¥ master ~ Go to file Add file = About

No description, website, or

- P Use SSH 5 N
." vany5921 Update Readme.txt - Clone with HTTPS (& topics provided.
Use Git or checkout with SVN using the web URL.
Readme
vscode secend update https://github.com/mSstack/DEMO-BOARD. [ 0
ADC secend update
At < 5
DG ™ ) open with GitHub Desktop Releases
No releases published
DC-Mot d updat
otor SeceTiaprate @ Download ZIP Create a new release
ENCODER secend update 1O MONNs ago
FactoryTest Update Readme.txt 9 months ago

Packages


https://github.com/m5stack/DEMO-BOARD

Arduino API

https://docs. mbstack. com/#/en/arduino/arduino home page

M Product List an Platform|API < Cases & FAQ "y Language >~  Search
M5Core AP I
System Speaker LEn Biutton ML SensonMPLIEZ50) TF Card
oo Vo RC WIF| Timer
MEStickG API I
Sysleam AXPG2 FET-SCREEN (18] RIG (Er ]
M5Core2 AP L

Document & Datasheet

https://docs. mbstack. com/#/en/app/demo—board

<>

2 Platform|AP| =

M5Stack Docs Search Q A Product List

MSSTACK

Module parameters

% QUICK-START

Module Name  working Voltage Patameter
M BESCRIHTON ADC 5V “4x ADC port/ADS1115
EASYLOADER DAL 5V Ax DAC port/DACE574
Joystick 33V axis-X/¥ potentiometer input, axis-Z button input
{} SCHEMATIC
DHT12 33V 12C address Ox5C
B EXAMPLE BMP280 3av 12C address 0x76
¥ PURCHASE Light 33v A/D sampling supported, adjustable threshold
Mictophone 33v A/ sampling supported, adjustable threshold
Relay 5V 8 channels /3A 220V AC/3A-30V-DC
RGB LED 5V BxB LED matrix

Serva 5V 10KG torsion

B FAQ

"M Language
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