Chapter 1: Exploring the M5Stack Core
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Setup

The setup block is essential for any program to run. It defines the first thing that will happen when
the code is uploaded or the device is switched on. It will only run once.
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Chapter 2: Hands-On with M5Stack Units
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Chapter 3: Lights, Sound, and Motion with M5Stack
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Chapter 4: It’'s a SNAP! Snap Circuits and the M5Stack Core
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(+): Battery

(-): Battery ground

(S-IN): Selector (S8) input

(S-OUT): An output, typically connected to an LED
(1): An output, typically connected to an LED

(2): An output, typically connected to a speaker
(3): An input, Selector (S8) input

(4): An output, typically connected to an LED
(D1): Turns off the right LED display

(D2): Turns off the left LED display
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Chapter 6: M5Stack and Arduino

Capacitive Touchscreen

/T;T LCD

Flex printed circuit board
(PCB)

Touchscreen Controller IC




STEP 1

STEP 2

Touchscreen buttons

STEP 3 STEP 4

Touch

Touch

[}l CUSB button

M5Stack Core2
In USB Mode

o

M5Stack Core2
Resets

“UiFlow  +&  Core2viai]




Setting

(e{e]Vl COM6 5
(=L IE M English v

Device :
[

M5Stack Core 2

I Event
I. ul ‘

Button uch_button - I hide - |

Screen

( Button

(et EMINCITI LN backgroundColor. |
» Hardwares

» Units

| Modies Loven butono LR uton |

E e o S

O I 7. B iy S
Set (ETINTIRD textcoorby R offl] & oK & ol
[E21 toueh_buttono -

[[touch_buttono ~ LEE

 touch_button0 - | ;
Select this block!

I ———
=L touch_button0 - Ei-13



Lave! XD show o

| touch_button0 - | wasPressed - |

rLabel 1ol (AR Show Hello World!!

('Messaget_) (\'NO Message{;‘;

text




Arduino Uno
Compatible

M5Stack Core 2 Freenove Projects Kit

Inverter IC LED

§[SLED Bar

(06)

¥RIPWM LED

o

e
e
O
G

e
§,.,

Acfive Buzzer (D7) | IR (D8)

s e

2

LED Matrix
Oigitat Tube

Poti(A2)

[

Poti(A3)
K RFID-RC522
EjPotentiometer

Freenove Projects Board www.freenove.com

- R . L —
BPSSPSPPPPY Bapan e
AI’dUInO LJnD COmpatible “— .. . LI T T T I I TR T T I e
Freenove Projects Kit D2 . - LED1
6N e R e
D13 .. “ e . . o
et LR A 8 % ©
ceolocene ) v !




Red

Arduino Uno Compatible:
Freenove Control Board
1 ur[14 R3
220 ohm
M5Stack i
White D2 D13 74500 p—> AN
Core 2 T
R1 i
Black 10K <
GND >
Vee

14 13 12 1 10 9

D1
LED




—— e B

R
e

EEEEE EEEEN
B O EEEes lllll_




@D Jd o nasWN

[Por =y Sy
s WK oW

Solderless Breadboard | Arduino Uno Compatible
Prototype Freenove Project kit
74L500/74HC00 Bi%
Input
ground ground
R1 10KQ pulldown D2

int M5StackPin = 2; // The M5Stack Core 2 pin
int ControlPin = 13; // The Inverter Output Control pin

Hvoid setup() {

pinMode (M5StackPin, INPUT); // Set the M5Stack Core 2 pin as an input
pinMode (ControlPin, OUTPUT) ; // Set the ControlPin as an output

=)

Hvoid 100p() {

if (digitalRead(M5StackPin) == HIGH) // if the M5Stack Core 2 UI ON button is pressed
digitalWrite (ControlPin, HIGH) ; // Switch ON the Inverter Output ControlPin

else // if the M5Stack Core 2 UI OFF button is pressed
digitalWrite(ControlPin, LOW) ; // Switch OFF the Inverter Output ControlPin
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int latchPin = 12; // Pin connected to ST CP of 74HC595(Pinl2)
int clockPin = 13; // Pin connected to SH CP of 74HC595(Pinl1)
int dataPin = 11; // Pin connected to DS of 74HC595(Pinl4)
int countvValue = 0; // Digital tube display value

[Fbyte num[] = {© a,//0-17

L y://8-F

[Hvoid setup() {
// set pins to output
pinMode (latchPin, OUTPUT) ;
pinMode (clockPin, OUTPUT) ;
pinMode (dataPin, OUTPUT) ;
=}

E%void loop() {
—] for (int j = 0; j < 250; j++) {
ShowCount (countValue) ;
= 1}
countValue++;
1

[FJwvoid showCount (int value) {
DigitalTube MSBFIRST (0, num[value % 10000 10001) ; delay(1l);
DigitalTube MSBFIRST (!, num[value % 1000 / 100]); delay(l);
DigitalTube MSBFIRST (2, num[value % 100 / 101); delay(l) ;
DigitalTube MSBFIRST (3, num[value % 10]); delay(l);
=}

Hvoid DigitalTube MSBFIRST (int number, byte value) {
digitalWrite(latchPin, LOW);

shiftout (dataPin, clockPin, MSBFIRST, 0x{l << number);
shiftout (dataPin, clockPin, MSBFIRST, value) ;
digitalWrite(latchPin, HIGH) ;
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int relayPin = 7; // the number of the relay pin
int buttonPin = 2; // the number of the push button pin

int buttonState = HIGH; // Record button state, and initial the state to high level
int relayState = LOW; // Record relay state, and initial the state to low level
int lastButtonState = HIGH; // Record the button state of last detection

long lastChangeTime = 0; // Record the time point for button state change

Hvoid setup() {

2

=]

pinMode (buttonPin, INPUT); // Set push button pin into input mode

pinMode (relayPin, OUTPUT); // Set relay pin into output mode

digitalWrite (relayPin, relayState); // Set the initial state of relay into "off"
Serial.begin(%600) ; // Initialize serial port,and set baud rate to 9600

}

void loop() {
int nowButtonState = digitalRead(buttonPin); // Read current state of button pin
// If button pin state has changed, record the time point
if (nowButtonState != lastButtonState) {
lastChangeTime = millis() ;
}
// If button state changes, and stays stable for a while, then it should have skipped the bounce area
if (millis() - lastChangeTime > 10) {

if (buttonState != nowButtonState) { // Confirm button state has changed

buttonState = nowButtonState;

if (buttonState == LOW) { // Low level indicates the button is pressed
relayState = !relayState; // Reverse relay state
digitalWrite(relayPin, relayState); // Update relay state
Serial.println("Button is Pressed!");

}

else { // High level indicates the button is released

Serial.println("Button is Released!");
}
}
}
lastButtonState = nowButtonState; // Save the state of last button
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1 int adcValue;
int ledPin = =

[Flvoid setup() {

‘ pinMode (ledPin, OUTPUT) ;
}

void loop() {
adcValue = analogRead(2al) ;
// Map analog to the 0-255 range,

11 analogWrite (ledPin, map (adcValue,




Chapter 7: Working with M5Stack and Bluetooth

Bluetooth link Bluetooth RF Receive
controller baseband

S
Clock

Generator
— Balun

RF Switch

SRR

RF Transmit

—

Unbalanced
output

©) = o
%@ P

Antenna Balun




BLE UART

Http

» Socket
Modbus Master
Modbus Slave
CAN

Blynk BLE




set to W

A wasPressed (&) if (=« |

—_—
{ o

. ON
Viabel0 - B

wasPressed

B o

l FF
_abel FEIZ 0@ show

Initialize BLE UART name BLE UART recv
conditional logic

Send BLE UART data ==




nRF Toolbox

ViewModel profiles

[

Glucose

Blood Pressure

Service profiles

(

Cyclic Speed and Cadence

Heart Rate

Health Thermometer




Utils services

Universal Asynchronous
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Device Firmware Update

Download from Google Play.

nRF Logger

Download from Google Play.
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Chapter 8: Working with the M5Stack and Wi-Fi

Chip is ESP32DOWDQ6 (revision 1)
Features: WiFi, BT, Dual Core, 240MHz, VRef calibration in efuse
MAC: b8:f0:0_9:-:6:16:c4

Bluetooth
link
Controller

Bluetooth
baseband

Wi-Fi
baseband

Wi-Fi MAC

M5GFX

M5Module-4Relay

M5Stack Advanced At

M5Unit-4RELAY Basics BIVEK

M5Unit-ACSSR Face Display

M5Unit-DDS Fire slorage

M5Unit-ENV ot WIFI BasicHttpClient

M5Unit-EXTIO2 KIT EzData mDNS_Find

M5Unit-Encoder Modules FEaT S

12C_Tester WiFiAccessPoint
MQTT WiFiMulti

M5Unit-KMeter Unit
M5Unit-MQTT

M5Unit-PoESP32 MultiTask WiFiScan

MS5Unit-RTC MultSerial WiFiSetting
QRCode WiFiSmartConfig

Time WIFTCP

MS5SLInit-Sonic




#include <M5Stack.h>

/* After M5Core is started or reset
the program in the setUp () function will be run, and this part will only be run once.
After M5Core is started or reset, it will start to execute the program in the setup() function, and this part will only be
executed once. */
void setup(){
M5.begin(); //Init M5Core. Initialize M5Core
M5.Power.begin(); //Init Power module. Initialize the power module
/* Power chip connected to gpio2l, gpio22, I2C device
Set battery charging voltage and current
If used battery, please call this function in your project x/
M5.Lcd.print("Hello World"); // Print text on the screen (string) Print text on the screen (string)

/* After the program in setup() runs, it runs the program in loop()

The loop() function is an infinite loop 1in which the program runs repeatedly

After the program in the setup() function is executed, the program in the loop() function will be executed
The loop() function is an endless loop, in which the program will continue to run repeatedly */

void loop() {

setup(){
.begin();
5.Power.begin();

.Lcd.setTextSize(2);
int("Hello World");
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Archive Sketch
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Erase All Flash Before Sketch Upload
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Partition Scheme
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Burn Bootloader
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Network
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Core
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Phone: M5Stack Core
EspTouch SSID:
App IP:
RSSI
EspTouch
EspTouch V2
¢  EspTouch @
SsID
BSSID
Wi-Fi Passwaord:
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FastLED
Firmata
HX711 Arduino Library

Halake ack-Library

M5-ADS1115

MS-DLight

MS5-FPC1

M5-RoverC
dvanced MSCore2
Juit

M5Module E Advanced

MSStack 3 Blynk

M5Unit-4RELAY Face Display

M5Unit-ACSSR F Storage

MSUnit-DDS Games WIR BasicHttp

MSUnit-ENV KIT EzData mDNS_Find

M5Unit-EXTIO2 HaltSensor OTAUpload
MSUnit-Encoder Tester WiFiAcce
M5Unit prer MQrT FiMulti
MSUnit-MQTT MultiTask WiFiScan
M5Unit e WiFiSetting
MSUnat-RTC QRC WifiSmartConfig
MSUnit-Sonic » WiFTCP
M5Unit-UHF-RFID

MAX30100Kb

<M>STack.n>
"WiFi.h"

() {

gin();

d.println(
"\nWaiting for Phone SmartConfig.");




delay(500);
M5.Lcd.setTextSize(2);
M5.Lcd.print(".");

M5.Lcd.setTextSize(2);
.Lcd.println("\nSmartConfig received.");
.Lcd.setTextSize(2);

M5.Lcd.println("Waiting for WiFi");

while (

WiFi.status() !=
WL_CONNECTED) {

delay(500);
M5.Lcd.setTextSize(2);
M5.Lcd.print(".");

SmartConfio received.
Waiting for WiFi
WiFi Connect

IP address:
RSSI: -55




New Keyboard

LiquidCrystal
M5-ADS1100

Open...
Open Recent

Sketchbook M5-ADS1115

Examples M5-DLight

Close M5-FPC1020A

S M5-RoverC

Save As... MS5Core2

M5GFX
Preferences... M5Module-4Relay
Advanced M5Stack Advanced Audio
M5Unit-4RELAY Basics Blynk
Quit M5Unit-ACSSR Face Display
M5Unit-DDS Fire Storage
MS5Unit-ENV Games WIFI BasicHttpClient
M5Unit-EXTIO2 KIT EzData mDNS_Find
M5Unit-Encoder Modules HallSensor OTAUpload
M5Unit-KMeter Unit 12C_Tester WiFiAccessPoint
M5Unit-MQTT MQrT WiFiMulti
M5Unit-PoESP32 MultiTask WiFiScan
M5Unit-RTC MultSerial WiFiSetting
M5Unit-Sonic QRCode WiFiSmartConfig

M5Unit-UHF-RFID Time WIFITCP

"WiFi.h"

setup() {
M5.begin();
M5.Power.begin();

WiFi.mode(WIFI_STA);

WiFi.disconnect();
delay(100);

5. Led. setTextSize(2);
M5.Lcd.print("WIFI SCAN");

loop() {
>.Lcd. setCursor(o, 0);
~intln("Please press Btn.A to (re)scan™);

M5.BtnA.isPressed()) {
M5.Lcd.clear();
M5.Lcd.setTextSize(2);
M5.Lcd.println("scan start");




Please press Btn.A to (re)
soAN

| UIFLOW FIRMWARE BURNING TOOL

NO Name Download
1 M5Burner Win10 x64 v3.0 R2
2 M5Burner MacOS x64 v3.0 K2
3 Mb5Burner Linux x64 v3.0 R2
The graphic coding IDE for everyone

UIFlow \vi.7.5-en |

Developed based on Micropython-1.12, For BASIC/GR

AY/M5GO device.

I fir Remove | | & Configuration I I & Burn I

Author: M5Stack ® 46.4k



App List
temp.py
M5GO.py

color-track.py

game.py
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App List V1.7.5
2% motion-detect.py
target_track.py
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\etup() {
M5.begin();
.Power.begin();
i.mode(WIFI_STA);

disconnect();
delay(100);
M5.Lcd.setTextSize(2);
M5.Lcd.print("WIFI SCAN");
pinMode(26, OUTPUT);

cd.setTextSize(2);
_’.printf("?d:", i+ 1);

: .setTextSize(2);
M5.Lcd.print(WiFi.SSID(i));
M5.Lcd.setTextSize(2);
M5.Lcd.printf("(%d)", WiF1.RSSI(1));
M5.Lcd.setTextSize(2);
M5.Lcd.println(

(WiFi.encryptionType(i) == WIFI_AUTH OPEN) ? "

digitalw

loop() {
M5.Lcd.setCursor(0, 0);
M5.Lcd.println("Please press Btn.A to (re)scan” ),
M5.update();
if (M5.BtnA.isPressed()) {
M5.Lcd.clear();
M5.Lcd.setTextSize(2);
M5.Lcd.println(“scan start
digitalWrite(26, 9);

M5.Lcd. T‘xtSizc(z);
h5.Lcd.pr1ﬂtln("no networks found");
digitalWrite(26, 0);

s
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LCD
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Examples Ethernet2

Close FastLED

Save Firmata

HX711 Arduino Library
Hal.ake-M5Stack-Library

Save As...

Preferences... Ci Keyboard

Advanced LiquidCrystal
M5-ADS1100

ax A M5-ADS1115 Audio
M5-DLight

M5-FPC1020A

Blynk

Display

Storage

WIFI BasicHttpClient
Advanced EzData mDNS_Find
Basics HallSensor OTAUpload

M5-RoverC
M5Core2

M5GFX
M5Module-4Relay

M5Stack Face 12C_Tester WiFiAccessPoint

M5Unit-4RELAY Fire mQrT WiFiMulti

M5Unit-ACSSR Games MultiTask WiFiScan
KIT MultSerial WiFiSetting
Modules QRCode WiFiSmartConfig

Unit Time WiFiTCP

M5Unit-DDS

M5Unit-FNV

M5.Lcd.setTextSize(2
.print("New Client:");
currentlLine =

*ssid
*password




Output

Writing at oxeeed2753... (100 %)

Wrote 816992 bytes (521787 compressed) at 0x00010000 in 7.4 seconds (effective 881.4 kbit/s)...
Hash of data verified.

Leaving...

Hard resetting via RTS pin...



setup() {
M5.begin();

M5.Power.begin();
M5.1cd.setTextSize(2);
M5.1cd.println(

"WIFI ACCESS POINT"); 3 7, Fraed B
M5.1lcd.printf("Please connect:%s \nThen access to:", ssid);
WiFi.softAP(

ssid,

password) ;

IPAddress myIP = WiFi.softAPIP();

M5.lcd.println(myIP);
server.begin();

pinMode(26, OUTPUT);




("ON\Nn");
1"'(7"') l);
Line.e

ndsWith("GET /Low")) {

M5.Lcd.print("OFF\n");
ite(26, 0);
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