News

Continuing
‘ E‘ Education
Center

Getting Hands-On With the M5Stack Core Platform

DAY 1: Introduction to the M5Stack Core
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Webinar Logistics

 Turn on your system sound to hear the streaming presentation.

« If you have technical problems, click “Help” or submit a question
asking for assistance.

- Participate in ‘Attendee Chat’ by maximizing the chat widget in your
dock.
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Dr. Don Wilcher

Visit ‘Lecturer Profile" in your console for more details.
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Agenda:

« M5Stack Core Overview
a) The Internal System Architecture
D) ESP32 microcontroller
« UlFlow Software Overview
a) Download Site
b) Communications Setup
« Lab: Hello World
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M5Stack Core Uls !

"An important note in designing and developing
M5Stack Core Uls is simplicity. Simplicity is the design
consideration consisting of using the important Ul
elements for communicating features and functions
of your M5Stack Core device. (Wilcher, 2023, p. 24).”




Continuing
‘ ‘ Education
Center

M5Stack Core Overview !

. TPefI\/ISStack Core is a small and powerful microcontroller development
atform.
P a) Uses the Espressif ESP32 microcontroller
b) Allows Wi-Fi-operated devices, wearables, robots, and portable
electronics to be created.
« Software applications can be created using
a) Arduino IDE- C++
b) MicroPython
) Ul Flow Blockly code
« Visually appealing graphics and creative sounds effects can be developed with
the M5Stack Core
a) A Thin Film Transistor (TFT) LCD provides visually appealing graphics.
b) A powerful audio speaker to provide creative sound effects.
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M5Stack Core Overview. . .

M5Stack Ports

{ TypeC Led Bar
USB

n 12C | GND 5V SDA SCL

I/0  GND 5v G26 G36
Images courtesy of M5Stack g
UART

GND 5V TXD RXD
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Question 1
What port on the M5Stack Core supports 12C?
a)Port B ”w
b)Port C
c)Port A

d)Port D
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M5Stack Core Overview. . .

Visually appealing graphics:
Primary Flight Display

|
g

Project Link:

https://www.digikey.com/en/maker/projects
/mbstack-based-pfd-primary-flight-
display/ebaacbaec862484ca9d5fb8fa59f57
86

Images courtesy of M5Stack 10
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M5Stack Core Overview. . .

Creative Sound Effects: Speaker
Speaker Icon and Sound
Effects
Image courtesy of the author
Project:

Programming the M5Stack Core to produce a sound:
Wilcher, D. (2023, pp. 84-88). M5Stack Electronic Blueprints. Packt. 11
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M5Stack Core Overview. . .

A Key User Interface Design Basic:
Visibility Factors

Visibility Factors:
Ul elements that allow
multiple representations

to aid the user in _ %'retf?eﬂts
interacting with a Ul VEStack Core

based on styles of
learning and
comprehension.

— Image courtesy of M5Stack

Wilcher, D. (2023, pp 23-25). M5Stack Electronic Blueprints. Packt. 5
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M5Stack Core Overview. . .

Creative Sound Effects: NSA148
Speaker Icon and Sound ESP32 3W Class D
Effects Microcontroller Amplifier Speaker
A-Button

L

Image courtesy of the author

Project:
Programming the M5Stack Core to produce a sound:
Wilcher, D. (2023, pp. 84-88). M5Stack Electronic Blueprints. Packt. 13
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M5Stack Core Overview. . .

The M5Stack Core Hardware Architecture !
consists of the following electronic subcircuits.

Power management

Audio amplifier

ESP32 subsystem
USB-UART and accessories

Wilcher, D. (2023, pp.12-16). M5Stack Electronic Blueprints. Packt. 1
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Question 2

Multiple representations and assisted by
a)Pushbuttons ——
b)Human Input Devices
c)UI elements
d)none of the above

15
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M5Stack Core Overview. . .

USB_5V(VIN)
—— | USB_Micro Power Management ] i e
(1P5306) (EA3036 DC-DC Converter) J =
M5Stack Core Hardware
Architecture System Block vDD_3vs| VCC_3V3
Diagram |
PAR Audio
Buttons GPIO37 ESP32 GPIO?5 mplifier
(A, B, C, Rst) | GPIO38 | Subsystem i
GPIO39 (Ns4148
VDD_3V3 46 Rx Tx
T (GPIO1) (GPI03)
— GPIO15
GPIO34
LCD UART
(Ms_LCD) (cp2104)
Image courtesy of the author
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Wilcher, D. (2023, p12). M5Stack Electronic Blueprints. Packt.
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Power Management: M5Stack Core Overview. . .
EA3036 DC-DC Converter subcircuit:

Provides 3.3V to operate the ESP32 - s
. . . N1
and support electronic circuit "
i MOSFET VCC
peripherals. L1 b o Buck
—t— EN1
GND1
s [ ) "y
A [b Es] LX2 ¢ Buck
350 = 0.05 [:] [ Converter 2
(4 SIDES) 165005 EN2
= GND2
210+ 0.05 [D o ]
Y i | l:t] VINZ
Y T |- E
v '"EH;H_:—"B‘B gﬁgﬁ'& Buck |
»| < 0202005 Lx3 [ | Converter3
= l«— 040BSC wosiS AL —————0 EN3
GND3 p———
- AGND
Images courtesy INJOINIC Technology ]

Wilcher, D. (2023, p.13). M5Stack Electronic Blueprints. Packt. 17
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Audio Amplifier:
The NS4148 is a 3-Watt (W) Class D
audio power amplifier IC package.

3.10 2.27
3.00 247
2.90 - 207
1_,ﬂﬂﬂﬂﬂ, I ilililili§
310 |™ ¢ 5.05 1.83
m TOP 4‘_90 [ifn'.u\: |i 1.—7_5
290 | =W a7s sl 1.63
] - -]
Pm1_/m l
INDICATOR = |= _| | BOTTOM VIEW
0.50 BSC e
0.94 0.23
0.86 110MAX  J1g—
gl 11 | o1 | | =
T'm'{ il L o7
215 \__ SEATING g} -5
010 — 033 _l|_  PLANE 0 -2
0.05 7 0.

Wilcher, D. (2023, p15). M5Stack Electronic Blueprints. Packt.

M5Stack Core Overview. . .

Images courtesy of ChipSourceTek Technology Cos
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Audio Amplifier:

The NS4148 is a 3-Watt (W) Class D

audio power amplifier electronic
circuit schematic diagram.

M5Stack Core Overview. . .

C43 100nF 19

GPIO25 3 o vor
C44 100aF
PGI\"DI]II 2o INN
AMP_PWR A
S vee
cael_ CIRL
100aF —T—
T—?' GND ByPass

NS4148

Wilcher, D. (2023, p.16). M5Stack Electronic Blueprints. Packt.

FB1 AUDIO OUT P
600R@100M ]
= | o
— 1 1oF
| G_\]Dllll—.
| _cas
1nF
5 FB2Z AUDIO OUT N
600R@100M
i R37 '
5 C—1—]ave PWR
10K
X
_| caz
T luF
GND

19
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Question 3

Reviewing slide 19, what type of circuit is used at
Audio OUT P and Audio OUT N connected to the /
NS4148 Class D audio power amplifier? JE

a)Voltage Divider

b)High Pass Filter

c)Low Pass Filter

d)Pi Filter

20
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ESP32 microcontroller subsystem: M5Stack Core Overview. . .
A 2.4 gigahertz (GHz) Wi-Fi and :

. . . ul
Bluetooth combination chip. . ESPINA  2.[ v, —
Electronic Circuit il
: : I GPIO13
) Schematic Dlagram 0%l GPioss GPIO1S
g oo GPI03 GPIO2
S GPIO38 GPIOD
0 5| GPro3s GPIO4 [«
) i SRR T 1 Grioss GPIO16
o1 GPIO3S GPIO17 [«
CPIO31 13 Gpion GPIOS
. SFo | GPI033 GPIO18
SHOZ L% Grions GPIOD3 |
v EES0 L) grioss GPIO19 [
! GPIO22
i BN 9 cmreru
. TOTXD/GPIO! [<F
ESP XTAL N4 ;
v EIAT o ¥TAL N .
£ ESPXTALP 43 XTAT P UORXD/GPIO3 pailGFIO
vee svis—12 | vDpaps RTC GPIO21 |f2 GPIOL
e vDD_sDIo}—21 VDD SDI0  SD_DATA0 [ai—D DoTA
- SDDATAL \Br—e=pors
vee_3vil4—' VDD3P3 CPU  SDIDATA? fagp DDl
1 D chy |0 SDCMD
- VDDA SD CMD |20 SD CMD
VDDA =
% SD_CLK |31 SD CLK
VDDA L g
QFN48 package , capy [oATESE CAP2
| VDD3F3
VDD3P3
. 19 . 18 ESP CAPI
Images courtesy of Espressif and M5Stack i e

ESP32-DOWDQ6

3
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Wilcher, D. (2023, p17). M5Stack Electronic Blueprints. Packt.
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ThelP53306 USB-2C M5Stack Core Overview. . .
Communication Electronic Circuit
Schematic Diagram

Port A allows inter- . ¢
integrated circuit ESF XIAL N1 @ .||-“‘4“|. GND
communicate with —T—22pF |
M5Stack Units — 40Mhz/+-10ppm/22pF B B, = )
AL GND T 22pF
GND sHlEL
GND

Image courtesy of M5Stack
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Wilcher, D. (2023, pp.18-19). M5Stack Electronic Blueprints. Packt.
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The IP53306 USB-12C
Communication Electronic Circuit
Schematic Diagram

]

Port A allows inter- o
, . , R3
integrated circuit = §

capabilities to

I

U3

VIN

2
LED]

communicate with

1P5306

LED2

M5Stack Units L=
25% | 50% | 75% | 100%
= WRA Vu.A7
1 p2 D3 04

Image courtesy of JOINIC Technology

Wilcher, D. (2023, pp.18-19). M5Stack Electronic Blueprints. Packt.

LED3

YOuT

b |

M5Stack Core Overview. . .

BAT

KEY

g
G‘.‘

IP5306 4 LED
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Physical location of key electronic M5Stack Core Overview. . .
components and M5 Communication
bus of the M5Stack Core 20

ANTENNA

MICROPHONE
24

Wilcher, D. (2023, p.20). M5Stack Electronic Blueprints. Packt.
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UlIFlow Software Overview

« The are several design approaches to designing Uls to
provide interaction for your M5Stack Core prototype or
application.

« The design basics provide suggested guidelines for
developing uncluttered Ul layouts.

« The design basics can be considered the developmental
theory to assist in creating Uls with the following attributes
for the M5Stack Core.

a) purposeful
b) engaging
C) interactive

Wilcher, D. (2023, p.20). M5Stack Electronic Blueprints. Packt.
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UlFlow Software
| UIFLOW SOFTWARES

NO Name Download
1 UlFlow Web IDE &
2 Desktop IDE Win10 x64 (update is terminated) ‘J_rj

Desktop IDE MacOS (update is terminated) &
o Desktop IDE Linux (update is terminated) .i]

*A software driver may be needed and can be found under this software packages listings.
Software Download Link:
26

https://docs.mb5stack.com/en/download
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UIFlow Software. . .

5 9§ Blockly </> Python O« CEE=
[i search
.ili I Event (seun

Version 1.9.5 = Ju

BlOCkly Code E [» Hardwares

Editor = » Units

IP Modules

= S
= T
g | 3;[/

» loTCloud

I EzData

ﬁb MediaTrans

Variables
ERC
I [ Loops
Logic
I Graphic
| 7 emoi

Image courtesy of M5Stack 27

https://docs.mb5stack.com/en/download
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UIFlow Software. . .

. ' poe i —I * Blockly  ¢/> Python
Partial Blockly Code Blocks Categories Here you can find Loop and button

press evert blocks Event

vares -Ip-.u.pl
Program the internal peripherals of the |8
MECO such as the RGB Bar, Speaker, ' > Hardwares
Aceslerometer and Power management §
Units

Whenever youadd a unit, it will appear » Modules
hear along with all the code blocks

related to it . Variables
Image courtesy of M5Stack  * " EJ Math
Maths 15 essential in programming -
Here you will find all the blocks |
= Loops
necessary to make both simple-and
complex calculations .
Logic
Every program needs logic to decide i+ Graphic
which action 1o take when an event =
oceurs, Emoji
ed () Timer
Advanced blocks Tor experienced .
coders. You'll find blocks for netwarking, > Functions
digital/ snalog pin control and more
here. —=| Text

Lists

Wilcher, D. (2023, p.29). M5Stack Electronic Blueprints. Packt. Hr-Advanced
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UIFlow Software. . .

UIFlow Blockly Code program sequence blocks

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 onby run once

Loop

The loop block will run any code placed inside it indefinitely . That means unless vou turn off the
device it will continue to run without stopping.

Wait
Thet wait block will delay your program for however many seconds you input. Sometimes this is

necessany to see the result of sorme code that might have otherwise run so fast that you blinked

and missed it
war o

29
Wilcher, D. (2023, p.29). M5Stack Electronic Blueprints. Packt, Image courtesy of M55tack
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UIFlow Software. . .

UIFlow Blockly Code program sequence diagram: A Mental Model for M5Stack Core code
development.

start setup pre-loop
code

Image courtesy of the author

loop

is there a
loop?

repeat

no

run to
the end

30
Wilcher, D. (2023, p.30). M5Stack Electronic Blueprints. Packt.
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Question 4

In slide 30, the UIFlow Blockly Code program
sequence diagram is an example of Multiple SE
Representations.

a)True

b)False

31
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Communication Setup

Turn On the M5Stack Core

Power
ON
button

Image courtesy of the author

32

Wilcher, D. (2023, p.32-34). M5Stack Electronic Blueprints. Packt.
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Communication Setup. . .
Establishing USB Mode

Startup Hold{1s) @ ON

WI-Fi via AP >= g.l::: :-:::
Generate new apikey > » Server Select
» Wi-Fi Salect Startup Hold(1s) (@ ON
-~ +f W ~ ! N
B =
Image courtesy of the author 33

Wilcher, D. (2023, p.32-34). M5Stack Electronic Blueprints. Packt.
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Communication Setup. . .
Establishing USB Mode. . .

S ST ; v1i7.5
Startup Hold(1s) (ON

ESEm v

| | # AP KEY

JOWI-Fi via AP »»
Generata new apikey >> |
* Wi-Fi Salact OECBSBBF
b Network over COM.X{Bata) | @URL:flow.m5stack.com

44

APP Selup

Image courtesy of the author 34
Wilcher, D. (2023, p.32-34). M5Stack Electronic Blueprints. Packt.
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Communication Setup. . .

Setting up the COM port

Selected

Communication port
=L IELEM English

Selected M5Stack Core

Image courtesy of the author

35
Wilcher, D. (2023, p.32-34). M5Stack Electronic Blueprints. Packt.
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Lab: Hello World

36
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Lab: Hello World !

Lab Objectives:
Part|C|pants will learn to design a Hello World text on a M5Stack Core.

* Participants will learn to select the Label Ul blockly code block.
* Participants will learn to modify the Label blockly code block to display Hello

World! message on a M5Stack Core TFT LCD.
* Participants will learn to run the Blockly code blocks to display the Hello

World! message on a M5Stack Core TFT LCD.

37
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Lab: Hello World

Placing Label Ul on to M5Stack Core TFT

labelO X
Name: labelO
X: 111
Y: 88
Color:
Text: Text
Font: DejaVuSans 40 -
Rotation: 0
Layer: 4

38
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Lab: Hello World. . .

. \!
= T show WEICTTYTCNE Labe! (CEED show WIETTTYE -

R Place the first code
£ <o < o) block on the editor

Screen

‘P Hardwares Set FTENED y n
o

» Modules

=1 label0 - [+l FONT_Default -

» loTCloud

I EzData

8T label0 - N hide - |
‘P MediaTrans

Variables Set [CTZ0R rotate ﬂ

39
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Lab: Hello World. ..

o D o T

Q. | Label CT=TED show TN

ez > o

Label {:1[USS show Hello World!

Screen
» Hardwares Change text
> Units
» Modules

s CID ety o < o = o

21 Jabel0 - L0 FONT_Default -

» loTCloud

EzData

» MediaTrans

Variables

40
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Lab: Hello World. ..

Qerr BB =

I Event

IV ul

“ Label
Screen

ﬂ» Hardwares

ﬂh Units

Ib Modules

» loTCloud

I EzData

ﬂ’ MediaTrans

Variables

Math
I Loops

[<] Logic
ec1ed | version: V198 & B

41

Click here to run the program
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Lab: Hello World. ..

The text needs to be
moved to the left!

42
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Lab: Hello World. ..

Final Output

The text moved to the left!
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Question 5

What UI element displays the "Hello World!” message
on the M5Stack Core TFT LCD? _
a)Text -
b)Label
c) Title
d) Rect

44
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Thank you for attending

Please consider the resources below:

Wilcher, D. (2023, p.32-34). M5Stack Electronic Blueprints. Packt.
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