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Packing list
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Servo Motor
(SG90)
1PC

ULN2003 Stepper\
Motor Driver
Module
1PC

A

Elegoo UNO R3
Controller

Board
1PC

/ Rc522
RFID Module
1PC ,
( Stepper Motor\

Power Supply
Module
1PC

LCD 1602 Module
(with pin header)
1PC

~
Prototype Expansion
Module

1PC
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IR Receiver\ /

Module
1PC

A .

Joystick Module\

1PC

o

/ " Ultrasonic Sensor\

1PC

/ DHT11 Temperature\

and Humidity
Module

1PC

N

Rotary Encoder\
Module
1PC

DS1307 R'IR
Module
1PC

HC-SR501 PIR\
Motion Sensor
Module 1PC

/ Sound Sensor\

Module
1PC

Sensor Module
1PC

/ Water Level Detecti%
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\ /’4

{ 1 Digit 7-Segment ( 4 Digit 7-Segment 74HC595 IC )
Display Display 1PC
1PC 1PC
\\ % / L\‘ ./;
,// \l\

/ Potentiometer
(10K) |
2PCS

. —

Remote
1PC
\ /
\\ | ; A / \\‘ ) )
8 . ¥ ’\\ A
/”// \k'\.\
( MAX7219
Module
1PC 7 -
f Active Buzzer [ Passive Buzzer \
1PC 1PC
~'\
\\ / \ # \ Y,
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/ O\ Breadboard Jumph / Female-to-MaIe\
R0\ Wire \ Dupont Wire
% 65PCS 20PCS

\ J e )

Fan Blade ans\
3-6VDC
: Motor
(with wire)
each
1PC

9V Battem

With DC
1PC

uUsB Cable\
1PC

830 Tie-PointA
Breadboard
1PC

- P

Membrane Switcm
Module

1PC

eG00

EL

9V5uper Heavy Duty [TFF)

=

i

5V Relav\

1PC
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/ Electrolytic Capacito}

(100uF 50V)
2PCS

/ Electrolytic Capacit}

(10uF 50V)
\ 2PCS

0 Y,

Resistor\

120PCS

/

Thermistor\
1PC

/ NPN Transistor\

(S8050)
5PCS

_ Y,
/

NPN Transistor\

(PN2222)
' 5PCS

L A

r

Button (Small)\
5PCS

\ ]
\ b
i
¥
i
¢

/ ' Diode Rectifieﬁ /

Tilt Ball smmﬁ

S5PCS ‘ 1PC

A N A
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/

‘\

Red LED\ /“ Yellow LED / Blue LED\

5PCS » | 5PCS\ \\ 5PCS
) L A b A
& ™E

Photoresistom
(Photocell)

2PCS - /
4 1 RGB LED\

2PCS

N

A\
T

/

White LED\
5PCS

/ 22pF Ceramic\
\ Capacitor
\ 5PCS

104pF Ceramic\
Capacitor
5PCS
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Lesson 0 IDE DA VA =)L

mEE

Arduino AZEEEHIBE (IDE) (X, Arduino 775w h 7 +—ADY 7 by 7HITY,

SOL YAV TE, Arduino £FRT 5 L5V Ea—2ERETIHEL. ThITHE(L YR
VICDOWTRET 2 HEEFELET.

Arduino #7045 332273 %HIFERAT S Arduino V7 kU 7 (&, Windows, Mac, Linux
TEATEES., 1 YRAM—LTOERAE3DDTTY NI+ —LAFTRTTERYET, KIRAD,

YVIRIzTEA VA M=ILTRICE—EDEENVETT,

STEP 1: Go to https://www.arduino.cc/en/Main/Software and find below page.

Windows installer
Windows 7P file for non admin install

ARDUINO 1.8.0 Windows app| Get 23
The open-source Arduino Software (IDE) makes iteasy to : '
write code and upload it to the board. [trunson Mac OS X 107 Lion or newer
Windows, Mac O5 X, and Linux. The environment is

% written in java and based on Processing and other open- ;
source software. Linux 32 bits
This software can be used with any Arduino board. Linux 64 bits

Refer to the Getting Started page for Instaliation Linux ARM
instructions.

Release Notes
Source Code
Checksums (sha512)

SOV 7Y, MTHHAGREN—Y a YV BREERMNA—-YarTHY, RBRON—-Y a Y BEIERON—2 a > &Y HHiLIMES
BHYET.
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STEP2: OV Ea1—420ARL—F4 VI LATLLEREODHZIEFEY 7 bz T7EXI>O0—RL
F£9. T Windows ZlII=BY3.

Windows installer
Windows 7P file for non admin install

Windows app' Get 5n

Mac OS X 10.7 Lion or newer

Linux 32 bits
Linux &4 bits
Linux Aarm

Click Windows Installer.

Support the Arduino Software

Consider supporting the Arduina Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 20815, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click JUSTDOWNLOAD.
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FAEEMRMELEZERTEN—U 32 1.8.0 NFEEEET. COBERON—Y 3V T 0a—AMNMERE

hizL EORFHN—-YarTY,
=8 arduino-1.8.0-linux32.tar.xz
=8 arduino-1.8.0-linux64d.tar.xz
=8 arduino-1.8.0-macosx.zip
&2 arduino-1.8.0-windows.exe

=4 arduino-1.8.0-windows.zip

Installing Arduino (Windows)

xe TArduino Z4 VA=) LET, 1 YAM=INRyi—.

3

2o arduino-1.8.0-windows.exe

"l
€9 Arduino Setup: License Agreement (=] |-t

W Please review the license agreement before installing Arduing, If you
2.2/ accept all terms of the agreement, did: I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <htto:/ffsf.ora/=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

| |This version of the GML Lesser General Public License incorporates the terms
and conditions of version 3 of the GMU General Public License, supplemented
| by the additional permissions listed below,

-

[AETS] 27 Vvo3BLE. RODAVE—T z—ARNFRSIET,
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Arduino Setup: Installation Options e

Check the components you want to install and unchedk the companents
2.2 you don't want to install. Clidk Mext to continue,

Select components to install: Install Arduino software

Install USE driver

Create Start Menu shortout
| Create Desktop shortout

| Assodate .ino files

Space required: 397.3MB

Cancel | Mullsoft Tnskall System w2, 46 < Back | Mext = I

RNEVV YO LET

Arduino Setup: Installation Folder = = -
e e,

G Setup will install Arduino in the following folder. To install in a different

folder, didk Browse and select another folder, Click Install to start the
installation.

"Desﬁnaﬁun Folder

C:\Program Files (x86)WArduino Browse. .. |

Space required: 397.3MB
Space available: 5.3GE

| Cancel | Mullsaft Inskall Syskem w2, 46 < Back | Install I

BRIZHL TS VR P—AARRZRRT 0. BROT ALY M ICEEANTICLERTEET.

Browse For Folder u‘
B
Select the folder to install Arduing in:
Bl Desktop -
i I | Libraries L4
| I & Administrator
48 Computer
« &, ZHEE ()
. 300rescue
[= }. 3605ysRt
1 = Autodesk -
0|« T | b
d [ Make Mew Folder ] [ Ok ] [ Cancel ] | 15/223




[(AYAM=LEI Yy LTI VA M—LERBIALES
@ Arduing Setup: Installing ] i L= = -

Extract: layout.png

& 0
[ ]

Cancel | Mullsaft Tnstall Syskern w2, 46 < Back Close

BEIC. RDA VA =T 24 ANEKRENEL, [MYAMN=LEI )Y S LTLA VA=
== LET,

[ Mndcws Security u

Would you like to install this device software?

Mame: Arduino USE Driver
’ ?- Publisher; &rcBotics LLC,

Always trust software from "ArcBotics LLC.". Install ] [ Don't Install ]

@ You should only install driver software from publishers you trust, How can |
decide which device software is safe to install?

RIZ, TR MNIFIZROTA AV BRERENET,
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TNV v LTREORRBRIRICAVEY

s

€9 sketch_jan05a | Arduino 1.8.0 =NNCIN X
Edit Sketch Tools Help

sketch_jan05a

void setup () { i

1
2 Jf put your setup code here, to run once:

(%)}

5 woid loop () {

ff put wour main code here, to run repeatedly:

o=

9}

Arduine/Genuino Uno an COM215

4>Zh—w%w%yxh—»Nv7—9&EEQRLTT®W§€Z$WTL\m®t79a;t
Sy TTRIENTEET., L, 1VRAN=ARy T =SSO DADTEEZ VL
BEE. BIEHmECOEI Y a v ERHEH LS,

ForvO—RLEzip 77A4LEREL, #TL9 Vv o LTTRYT I LEHE. FLET 2HERE
[TA%.

=8 arduino-1.8.0-windows.zip
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o m = (B e
@Q-| . » Computer >=_Loca| Disk (D9 » arduine-180 » v | 49 )| Search an ol
File Edit View Tools Help
Organize + Include in library + Share with = New folder 2EEE S @
Name 2 Date modified Type Size
drivers 2017/1/514:29 File folder
. examples 2017/1/514:29 File folder
hardware File folder
java File folder
lib File folder
libraries / File folder
reference 2017/1/514:29 File folder
tools 2017/1/514:29 File folder
tools-builder 2007/1/514:29 File folder
@ arduino.exe 2016/ Application 395 KB
£ | arduino.4j.ini 2016/ Configuration sett... 1KB
@ arduino_debug.exe 2016, Application 392 KB
¢4 | arduino_debug.l4j.ini 2016 Configuration sett... 1KB
[=°1 arduino-builder.exe 2016, Application 3,192 KB
Z) libusb0.dll 2016/12/2 Application extens... 43KB
(%] msvepl00.dIl 2016/12/21 1715 Application extens... 412 KB
(%) mswverl00.dil 2016/12/2117:15 Application extens... 753 KB
| revisions.bd 2016/12/2117:14 Text Document 80 KB
=] wrapper-manifest.xml 2016/12/2117:16 XML Document 1KE
l 19 items

£2 arduino.exe

sketch_jan0&a

1 woid setup () { -

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

wl

5 woid loop () {

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

(= |

[i=]
——

Arduin
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EEL. COAYAMN=LABETERFANERESI VA M-LTIVERHYET.
Arduino 7 # L4 (2%, Arduino A4 5 LAB{KE ., Arduino £ Fa—%I(2 USB ¥ — T IL TiiT % 7=
HDORSANREERTUEY, Arduino V7 Uz 7EREET HEIIC, USB RSANEL VR M—ILLE
9.
USB 7 —T7 L O—FADim%E Arduino [TELAH, £ 5—A%22VEa2a—420O USB YTy MIELIARET,
LED OEES Y FAEITL. Windows 5 [FiLWWN— Rz 7ORE| AvtE—UMNERENBIEENH
YEF., COAvE—IFEEFL, Windows BRI NEBEPICA VA M= L &S LT IRATETART
FrrtLES, USB RIANESA VR M—LTBRBEB|EOB VAR, TNA AR —U v &2FERT
52&TY, CZhlE. Windows DNN—Y 3 VIZko TRGIMETT IV EAEhET, Windows 7 Tlk,
BYICOY bO—LURRILERE, FAOAVERRT AT aVvEBRTIVENHYET., VRAITTNA
AAIRX—V v ERDIFTTLES,

[ZDMEDOT/NAR] OFI, [KRMOTNAR] OF A AVRFRSh, TORICDLEBOES

=ANRTRENEY., ChEHE=D Arduino TT,

= Device Manager |_?”_—E]-J

File Action Miew Help
e T HE & &b
- Linda-Laptop

;@ Batteries

g Bluetooth Radios
& Computer

b — Disk drives

B Display adapters

s DVD/CD-ROM drives
) 'J-u Human Interface Devices
. 5 IDE ATA/ATAPI controllers

Toi Imaging devices

== Keyboards
b }i‘, Mice and other pointing devices
. Monitors
K Network adapters
- |5 Other devices

-

L Unk————
[3 Process Update Driver Software...
-5 Sound, | Disable
‘ System Uninstall
@ Univers:

Scan for hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device,
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™ -

I"L.J'I |l Update Driver Software - Arduino Uno (COM3)

—

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

# Browse my computer for driver software
Locate and install driver software manually.

TNAREGI Yy L, My TAZa—FT¥ 3> (Update Driver Software ..) #EZEIRLET,
[EEhRIANYT MYz 7EEENICHRET 5] FE [V Ea—2TRIANYT Y
t7%8BT3] oL0Thhoror T IAFRERES, X\ arduino1.8.0 \ drivers #7757 X
LTHFES — 34Ty a v EBRLET,

- -
@ [l Update Driver Software - Arduino Uno (COM3]

—

Browse for driver software on your computer

Search for driver software in this location:

D\arduino-1.8.0| - Browse...
[¥]Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

[ M ext ]I Cancel I
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DRNEO Vo 3BE, EXa)TAEBERRRENET, 1 VAM—ILEShTNBRBSEK., V7
Rz T7DA VA M=LAAFTENEST, YVINIZTARA VA M-I ENDE, BEREAYE—Y
NERRENFET,

S ]

) Ul Update Driver Software - Arduine Uno [COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Arduine Uno

Close

Windows 1 —#—(%, Mac & Linux YATLDA VA M=LFIEEAFYTFLT, LyRY
112090 FFB20entBYFET. Mac &V Linux O1—H—([FB|EHEECOEY Y 3V ETD
LENRTETET,

Installing Arduino (Mac OS X)

Zip 774N EX o> O—RLTEEL., Arduino.app #4774 1) w4 LT Arduino IDE IZAVY
9, TIvEa—4&IZ Java FURAALTATIINRA VA M=ILENTUWEIMESE, Java T~
BALTGATIVEA VRN =LTBESITKOOENEST, 1 VA MN—IARTTLHED. Arduino

IDE T TEEY,

=8 arduino-1.8.0-macosx.zip
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Installing Arduino (Linux)
make install A< REFETIHENRH Y ET, Ubuntu ¥ RTAZEAL TLBIESIE. Ubuntu v

TR T7E2—M5 Arduino IDEEA VA M= B EE2HENDOHLET,

=8 arduino-1.8.0-linux32.tar.xz
=8 arduino-1.8.0-linux64d.tar.xz

EVb: RSANROA VR M—IVICHRELAH S15E(Z. UNO R3, MEGA, NANO DRIVER & FAQ

ESBLTCES,

"L UNO R3, MEGA, NANO DRIVER FAQ
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Lesson 1 5475V ZEMLTY U7 ILE=2 %R

B Arduino 4 73 VDA A =)L

Arduino vV 7 b 2 7B TN T, HAHAHFEEFRT S L. Arduino OEEEEBIND S 14 T 5
) CHRT D ENTEET,

What are Libraries?

SATIVE, oY, FARATLA, EVa—ABLICHECEGETE21— ROEFYTY, &~
A, AED LiquidCrystal 5475 ) &EFERATSHE. Fv 374D LCD T4 AT LA LEFHAIC
LETHCLNTEET, AYVA—ROEHITA V2 —*y b ETRETREAKEOBNS 1 7
SURBYET., EHANHSATIUECADLDBNSA TS O—8E. SEXHIZUZ hEh
TWET, BIMOSA TS VEFERTRICE. ThdbEA VA MN—LTIHNERHY FT,

How to Install a Library

5475 UTFR— v DA

Arduino IDEZFFLWVSA TS VEA VA M=LTBITF. F4T7 U=V % (IDEN=U 3>
1.8.0 A ANFHEE) ZFRATEEY. IDE 2[E. [RT Y FIAZa—%I v L, [T4T3TY
EBCP 477V EEHEIEY Vv I LET,

& sketch_jan05b | Arduino 1.8.0 (B

' File Edit [Sketeh)] Tools Help 1

@ @ Verify/Campile Ctrl+R m
Upload Ctrl+U —
sketch, Upload Using Programmer Ctrl+Shift+U o

1 woid Export compiled Binary Crl+Alt+5 A
Show Sketch Folder Ctrl+K |
} Include Library ' &
Add File. |Manage Libraries...
oid Toop() T

Add ZIP Library...

ff put your main code here, to run repeatedly
Arduino libraries

8} ArduinoCloud
ArduineHttpClient
Audio
AudioFrequencyMeter
AudioZero
Bridge
EEPROM
Esplora
Ethernst
Firmata
HID
Keyboard
MIDILSE

Madgwick
Arduine/Genuine Mega or Mega 2580, ATmegalii 2 23 / 223
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RIS, FATIVIFZ—D v HHE. BEITA VA PM—LERTNSD, A VX M= LOEFENEST

WBITAT VDI R IMFERENET., ZOFITIE, Bridge 47501 VA M—ILLET,
JRAMERO—)LLTREL, AYAN=LTBZIA4TIUDON—V a3V EBRLET., 47
ZUD 1 2ON=U a3V LAFBTERNCEADY ET, N—U 3 ViBIRAZ 1 —RFRREIA

WBEIK. ChIFEETY,

PMLBTHhEELEOELRHY, RISREhILSIS. ThEVILy a2 LTELTRF-TL

@8 Library Manager M
Type All w | Topic |All w | |Filter yowr search. ..
ArduinoHttpClient by Arduine Version 0.1.0 INSTALLED b

[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WebSocket's. This library can be used for HTTP |E
{GET, POST, PUT, DELETE) requests to a web server, It also supports exchanging messages with WebSocket servers, Based on

Adrian McEwan's HitpClient library.

More info

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMD21 boards and 125
audio devices.

More info

Audio by Arduino Version 1.0.4 INSTALLED
Allows playing audio files from an 5D card. For Arduino DUE only. With this library you can use the Arduine Due DAC outputs to
play audio files.

The audio files must be in the raw .wav format.
Maore info

WVersion 1.0.5 »|[ Install

Select version

-

ber by Arduino fersion 1.0.2 INSTALLED

= Topie |ALL

ArduinoCloud by Arduino Version 1.0.0 INSTALLED
Easly connect your Arduino /Genuino board to the Arduino Cloud Easly connect your Arduine/Genuine board te the Arduine Cloud
Maore info

ArduinoHttpClient b Arduine Version 0.1.0 INSTALLED

[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WebSocket's. This library can be used for HTTP
(GET, POST, PUT, DELETE) requests to a web server. It also supports exchanging messages with WebSocket servers. Basad on
Adrian McEwen's HttpClient library.

Mare info

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMD21 boards and 125
audio devices,

Mare info

Audio by Arduino Version 1.0.5 INSTALLED
Allows playing audio files from an SD card. For Arduinoe DUE only. With this library you can use the Arduine Due DAC outputs to
play audio files.

|— Dowrloading libraries index... Downloaded T6kb of 245kh. |
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REIZ, install 29y o L, IDEBFILWSA TSIV EA VA MN—LTBOEFEES, AUV
O— RICHBEEECS L TRBENI DS ENBHYET, (VA M—LANTTLES., Installed
8 M Bridge 54 77 ) DEICRRENES, FA4TI7VIx—VvEBLIIEMNTEET,

(@ Library Manager CH)

Type :All v: Topic :.!ll v: Filter yowr search

Adrian McEwen's HttpClient library,
Mare info

m| »

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMDZ21 boards and 125
audio devices,

Mare info

Audio by Arduino Version 1.0.5 INSTALLED

Allows playing audio files from an SD card. For Arduino DUE only. With this library you can use the Arduine Due DAC outputs to
play audia files.

The audio files must be in the raw .wav format,

More info

Select version Inztall

AudioFrequencyhMeter by Arduine Version 1.0.2 INSTALLED

Get the fundamental pitch of an audio signal Allows the Arduine Zero and MKR1000 to sample a generic input audio signal and
get the fundamental pitch

Mare info

-

HLOWSATSVRIZATIVERTIAZ2—THEATED LS ICARYFELE, BEBOSAT3Y

ZBINL = 0MESE. Github T L OVEEEE=%d.

Zip S475UDA vR— b

FA4T V& ZLOBE. ZIP 774 LFLE T+ LKL ELTEREASAES., T7+LETOERIKS
ATIVDOEBTY., THILAWICE cpp 7740, .h 7714, BLT keywords.txt 7 741
L. examples 7+ L& BXVFATIVICHBEGZOMDOT 7/ LAEFERET., N—D3V
10506, Y=RR—=F 1 DFA4TFVEIDEICA VA M—LT B LEMNTEEYT, ¥orO0—R
LA T I VERELGOTEDEEICL TLEEL,

Arduino IDE T, [R7 v F]> [F4 T3V EBHIBELEFS., ROvTE4UV R MO—&FEL
Z&HB[ZIP ZA4 T ZVEEMATY a v EBRLET,
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@ sketch_jan05h | Arduine 1.8.0 ﬂlﬁ

Eile Edit [Sketch| Tools Help

Werify/Compile Ctrl+R
| Upload Ctrl+U
Shjl:l'—_ Uplead Using Programmer Cirl+Shift+U
1 iwoid Export compiled Binary Ctrl+Al+5
T,
Show Sketeh Folder Cirl+K
1 Indude Librar}' [ | M
- Add Flle Manage Libraries...
5 woid Lesp ) i
AL ] Add ZIP Library.. I
T {f put your main code here, to run repeatedly

Arduine libraries

ArduinoCloud
ArduinoHttpClient
Audio

1

AudioFrequencyMeter
AudicZero

Bridge

EEPROM

Esplora
Ethermet
Firmata
HID
Keyboard
MIDIUSE
Madgwick

Mouse

Robeot Control

EBML=WZ14T7VEBIRL, zip 7 74 LOBRICHBEIL THEET.

@1 Select a zip file or a folder containing the library you'd like to add &J

Look in: . Libraries x| ? » '

=8 DS3231 zip

=8 HC-5R04 zip
=8 IRremotezip

=¥ Keypad.zip

=¥ LedControl.zip
! = LiquidCrystal.zip

Dasktop =8 MPUB0S0.zip

<

Recent Items

=

E_ :_ d Servo.zip
My Documents d SimpleDHT zip
=¥ Stepperzip

=3

e
B2

Computer

Network

File name: pitches. zip

Files of type: |ZIP files or folders - Cancel




&8 sketch_jan05b | Arduine 1.8.0 [ =NRC] éj
Edit Sketch Tools Help

sketch_jan0&h

void setup () {

Jf put your setup code here, to run once:

5 owoid loop @) {

S put your main code here, to run repeatedly:

Arduino Nano, ATmeg

ATYFI> [FA4T IV OHMAAR A= a—ICRYET, ROy THEIUAZ2—O—FERIZTA
TII)NERRENES, HHELEORYT vy FCERT 2EENENELE, zip 7 741 L1 Arduino
Ay FT4 L4 MN)®D libraries 7 A LA IZEBESNET,

B0 2O RH—BATTO—FTY, MACH G Linux Y 27 LB EKICAETEET,
TRTENT B2 T7ILA VA M—LREEAEFBRASAGON D LATEAL, BEOGRNI—
P—EEhERAFvTTE0HLhELA.

FEHA A=

FATIVEA VA N=LTBICE, £F Arduino 77U —2 a3 vEETLET., F0E. 714
TZ2UEBL ZIP 77 A LEFEELES, &AW, [ArduinoParty] EWSZA4 TS VEA VR
hN—IL3 B1E&(E. ArduinoParty.zip ZfBRL 7,
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ArduinoParty.cpp 4 ArduinoParty.h @ & 5% 7 74 LA N> 1= ArduinoParty & L\ SEBID T + )L
IBYET. (cpp Z7AINEN T7AANT AILEARIZHEWMMERE. 771 IVEIERT IHE
AHYES, COEE. "ArduinoParty" & (NS T A LA EER L. ZIP RIZHZITRTOT 71/ IL

(ZF&E L £ 9 ArduinoParty.cpp * ArduinoPartyh D & 587 71 LT, )

ArduinoParty 7 # LA EZ DT ALZ (FATZVT7ALKE) ITRTv S LES, Windows TlE
. %5 < "My Documents \ Arduino \ libraries" 3,
Mac A —H—[2& o2 TlE. %5 < "Documents / Arduino / libraries" 9™, Linux Tl&, X7 v

FT v oo "libraries" 7 #ILFIZHRYET,

B0 Arduino ZA4 T Z VDT A LBIERO LS 127 YEFF (Windows)
My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.cpp
My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.h My
Documents\Arduino\libraries\ArduinoParty\examples

(Mac & Linux):
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.cpp
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.h

Documents/Arduino/libraries/ArduinoParty/examples

pp Z7T7ANEN T7ALEFTHRL, $2LELDT7AANS b LhEBA, TRTMNE
CICHBLEBRBLTLESY,

(cpp Z7A4NEN TF7ANESATZ) T+ LFICEEELD. KRBT +LFITANEIBE.
SATT)IEHBEL TBA. BIZIE: Documents\Arduino\libraries\ArduinoParty.cpp and
Documents\Arduino\libraries\ArduinoParty\ArduinoParty\ArduinoParty.cpp won't work.)

Arduino 77U 7 — a v EBEEIL T, #FLOTA T3 A Sketch-

S[ZATZVDAVUR—MNAZ2a—IEEHEBIRLEYS, FATHELFEN! SATSVEA VA ML
LELRE!

Arduino Serial Monitor (Windows, Mac, Linux)
Arduino ZZE&HFIEE (IDE) (&, Arduino 7’5y NI +#—LDY 7 bz 7RITY, LT, HK%E

{EAT B LIk, Arduinos &t/ 27 AaY hO—5, BHEV TRz 7 EV U TILEFESD
3 &I2LFELE=, ArduinoIBIETIR, ChiFV U ZILEZS2 LEFERETS,
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i

Y TIILEZAIZIE, Arduino IDE DT RTON—Y 3 UAFEBLTUVET, FhEREISEH, VU7

LNEZRT7AaVEI Vv I TBH5EFTY,

P

&% sketch_jan05b | Arduino 1.8.0 =NNEN X
File Edit Sketch Tools Help

sketch_jan0O&h

1 woid setup() { i

2 J/f put your setup code here, to run once:

}

@

woid loop () {

ff put your main code here, to run repeatedly:

Arduine Mano, ATmeg

SUFPLEZATHEHCAR—MEBIRT B L (L, Arduinod—RE7y 70— R3 38— MNEBIRT S
CEERALTY, W=l -> [V UTLR—K] I2BBEL, IELOVR— FEIBIRLET,

EVb: TRAARER—=V v —ERBIL COMAR—MEIBIRL TS,
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@ sketch_jan05Sb | Arduine 1.8.0 =RNCN X
File Edit Sketch [Tools| Help |

oo 4 Auto Format Ctrl+T

Archive Sketch

sketch_jan03h Fix Encoding & Reload

1 woid setup () Serial Monitor Ctrl+Shift+M

2/ put your Serial Plotter Ctrl+Shift+L
} WiFil01 Firmware Updater

& void loop () { ¥R Block by liuviking BB Saww.wifi-robots.com Base on ArduBlock

/i put your

Board: "Arduino/Genuino Uno" »
h ﬂ Port [ Serial ports
‘ Get Board Info com1

I COM26 (Arduino/Genuina Una) I
Programmer: "AWVRISP mkII"

Burn Bootloader

uino Uno on CON

BlVED, ROLS ICFRRENFT:

e

@ COM26 (Arduino/Genuino Uno) o | B |

Butoscroll :Hewline - :9600 baud -
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AT —
AR AE

TLEZRIZERENROATOETN, EBEALEDOV Y TLBEN=—XIWHTEES., TE
AR—L—bROY TR AZ2—%5 ) v LTIELLVR

» 9800 baud 'JJ
19200 band
38400 baud
57600 baud
74880 baud
115200 haud
230400 baud |
250000 baud

AL BRTOREIFR—L — NTT,

—L—bMEEBERLET. (96007KR—)

:Hewline

m

BEIC. ETBROF v IRV IREAVIZTEZIET, BAREEFHRIO—ILTINEINEHRTE

TEZEYT,

v | Autoserell

RER

Y UTNEZL(E Arduino & DY ) 7 LEGERLT & OICKR CWELTIATY,  BIS Arduino

IDE TIE¥EL TL\2IBEE, BIOWRKERNTT -2 ERTT DVEEIHY FEA,

2R

VYTLEZATEERENKINLEE L, BEAVIUTLBEOESGE. CON) v IEXTEETE

Ao
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Lesson 2 fUJK

B

COL vy ATl Arduino O, LED <525 UNOR3 OV haO—ILgEXE, TRV I A

XU O0- R 3FIREEFELET. .

WE 5 HERERR:

(1) x Elegoo UnoR3

[RIE

UNO R3 /R— RIZ(&, EHOEFTNA REFTOMBEENRT 2T I 710V — L RIZEST 51
HIZFEREND. WAIZBE-=ax7 25IRHBY ET,
Fre. ATy TFhLHIEHTESZE—DOLED £+ HYFET, 0 LED (X UNO R3R— RIZHEE=NT

BY, R=REELINUGFERTHEOT, LIFLE L] LED £FFIET,




UNO R3 R— R [L] LED (&, USB F"J 7 (H#Td  LBRICRIBL TLWET, hlk, R—RI
(F—R(IZ [Blink] RZ vy FAT VA VA M—LERTHEENZHTY.

ZOLy RV TlE, UNO R3AR—REMEDBlink A7 vy FTHTAY S LL, mHTdL— MEZ
BLET.

Ly &> 0 Tl&, Arduino IDE #tv b7y L. UNO R3 R— RIZE#T H7=HDIEL IV U T
IWR—NERDITBTLNTERZLERERLELE, S GO UNO R3AR—REFRAIMLT
TOTSIVITEET,

Arduino IDE (Z(&, A—RL THEATER YV TILAZy FORERIAL IS a VAEFATNET,
ChiZik, L'LED ZRREE2=HDORTy FHINEENRTWET,

IDEDA=a2—YXFAT[Z 740> [$> TIL]> [01.Basics|D[Blinkl R 7 v FEO— KL%,

2<) sketch_jan06a | Arduino 1.8.0 =

€

E

F

Edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+0
Open Recent
Sketchbook » 0
Examples X Fi3
Close Chrlw Built-in Examples
Save Ctrl+S 01.Basics X AnalogReadSerial
Save As... Ctrl+5Shift+5 02.Digital ! BareMinimum
03.Analog X
Page Setup  Ctrl+Shift+P 04.Communication X DigitalReadSerial
Print Ctrl+P 05.Control L Fade
Priorenems (Sl s 06.Sensors X ReadAnalogVoltage
07.Display »
I S 08.5trings »
09.USE 3
10.Starterkit_B asickit 3
11.ArduinolSP 3
Examples for any board L

Adafruit Circuit Playground 3
ArduinoCloud 3
ArduinoHttpClient 3
Bridge 3
Ethernet 3
Firmata »
GSM b f—)
LiquidCrystal »
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ART9F T4 RO EL, IMAKLTRAT Yy FE2EETI1 V RUTRPZENTEET,

@ Blink | Arduino 1.8.0 (= B ez

Edit Sketch Tools Help

._.
»

m

Arduina/Genuing Uno on COM2E

Arduino IDE IZEBEIh TR Ry FORE [ZABVER] 9., 2FY. #hb%E UNO R3 AR
—RIZ7y7A—RTEFIN, TELEBEFXBEL I 7AIILE L TRET S LT TEEREA,
CORTYFEBRETEIFERDT, RANIITSVENHDIDIE. BOOIE—%RETS LT,
Arduino IDED 7 7ML AZa—hb [FEIET T TRE £&8RL. X4 v F% [MyBlink] &
SERITHRELET.
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P

€9 Blink | Arduino 1.8.0

Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Open Recent
Sketchbook
Examples
Close Ctrl+W
Save Ctrl+5
Save As.. Ctrl+5Shift+5
Page Setup  Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+Comma
Quit Ctrl+Q

13

1

15

16

m

enuino Uno on COM28
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| £ Save sketch folder as... ﬁ
Savein: |, Arduino - @ ? -2 '
I Marmne T Date modified Type
ke T MiyBlink 2017/1/8 16:30 File folder
Recent Places
Desktop
Libraries
f Erla"h'
Computer
@
Metwork
1 | mm 3
File name: Ity Blink; -
Save as type: All Files {=7) '] [ Cancel ]

AT YFTwHILHEEOAE—%5FEFELELE., D2FY, ChEEERRLEMESRE. [7710L]
> [RTYFTYY]| AZa—FTYarvEFERLTECIENTEET,
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MyBlink | Arduino 1 S -

Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+0
Open Recent !
Sketchbook [ Blink i
Examples I Thermometer
Close Ctrl+W Hello'World
Save Ctrl+5 MF-RC522_RFID E
Save As... Ctrl+Shift+5 MF-RC522_RFID
Page Setup  Ctrl+5Shift+P MF-RC522_RFID i
Print Ctrl+P Knob
sketch_jan05a
Preferences Ctrl+Comma infrared_Blink
Quit Ctrl+Q
13
1
- |
16 1
4 T b

Arduina/Genuing Uno on COM2E

OV Ea—4%IZ Arduino R— K% USB 7 —7 L Tt L. 'Board Type'L 'Serial Port' ANIEL < 5&%E

ENTWB T EEERALET,
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P ~

&8 MyBlink | Arduino 1.8.0 =SECN X
File Edit Sketch [Tools] Help .J
Auto Format Ctrl+T
Archive Sketch &
Fix Encoding & Reload oo Do
1 Serial Monitor Ctrl+Shift+M Arduino AVR Boards
2 Arduino Yin

- Serial Plotter Ctrl+Shift+L

|GJ Arduine/Genuine Uno I

WiFi101 Firmware Updater Arduino Duemilanowve or Diecimila

- Board: "Arduino/Genuino Una” [ Arduino Nano
;— Port: "COM26 (Arduino/Genuino Uno)” ) Arduino/Genuino Mega or Mega 2560
Get Board Info Arduine Mega ADK
9 Arduino Lecnardo
0 Programmer: "AVRISP mkIl" [ Arduino Leonarde ETH
1 e Arduino/Genuine Micro
l_i Arduino Esplora
1:- Arduino Mini
15 Arduino Ethernet
16 Arduino Fio
P m Arduino BT

LilyPad Arduine USE
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

uine Uno on COM: Arduine Gemma

Adafruit Circuit Playground

MyBlink | Arduino 1.8.0 o | E S
File Edit Sketch [Toels| Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

1 Serial Monitor Ctrl+Shift+M
2 Serial Plotter Ctrl+Shift+L
WIFi101 Firmware Updater

'- Board: "Arduino/Genuinc Una"

:— Port: "COM26 (Arduinc/Genuino Una)" [ Serial ports

: Get Board Info COM1
1“ Programmer: "AVRISP mklI” lI\-’ COM26 (Arduine,/Genuino Uno)l
11 Burn Bootloader
12
13
1
15
18 il

4 1 r
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iE: R=R2A4FEDVTILR=PME, CCIZRLEDBOLETLIALTESHYFEA. 2560 %
{EAL T 31848(&. Board Type &L T Mega 2560 %£iBIRTAVENRHYET., thOBIREESH
RALBETITICENTEET., ELT. TRTOARLERRTENDI LV UYTILR—ME CCTER
Eh7=-COM 26 26 hhb DT, HEEDIVE1—4 LD COM3 Fi-(k COMA TH BHEMA

HYFET, IELLCOMAKR— ME, ZFIRETH S COMX (arduino XXX) THB(ETTY,

Arduino IDE (&, U1 > RUDTERIZH B KR— ROREDEREEFRRLET,

Arduine/Genuino Uno on COM2E

[TyTO=RIREVEI Vv I LET, Y—LANR—DELND 2EBDORE V,

IDE DR T—42 A EHERD L. ETRAN—E—EDO Ay E—URAERTRENTEST., S, [R
TYFOLRE..] EFRRENET., ThiF, RTYvFER—RICFyIO—RTBDICELET +—
Ty MIEBRLET .

Vibrdnine thardware
Arduinoethardware

Arduinothardware

Arduinohardware

Arduino/Genuino Uno on COM2E

RIZ, AF—4ZAM [PyTO— R (2ZbYEST, ZOBEST. Arduino @ LED &, AT v F

PERXEN D L EITELDEIROIETTY,
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Sketch « rt

zlobal wvariables use 9 bytes (0 of dynamic memory, leaving

Arduine/Genuine Uno on COM2E

BEBICRAT—2AN [ZT] 2ZbYFT,

DAY =&, A7y FHAFIEREEL 32,256 /81 b 928 /N1 M EFEHAL TSI LERLT

WEYT, [RTyFEIVAAILLTOET] BREEOE. RDI - Ay t—INRREhET:

Froblem uploading to board. See http:.rhnmm.arduinn.cc.ren.rc

Arduine/Genuino Uno on COM1

R—ROE=KEGHSATUROD, RTINS VR M=ILERhTOWRND (BERIE
B) . TEEMEL V) TIAR—- PNBIREN T ZEREENH Y T T,

CHICEBLAESE. LYRVOICRSTA VAN —ILEERELTLES,

Ty TO—RRETLED, K— REEREL CERERET 20BN YET. 01— K%
BE<

CORATYFOREDEAAY NTHEREENTNWDIZLISERLTLESL, ChABEEEENT O
TS5 LHSTEHYERA, LB, 7OV LOHE#AEHBTIETTT. ®EEHE=DF)
HMD=HITZFITWET,

ATy FORLEEICH B/ *L* /OBDTRTRTOYIAAY RTY, FLERTYFOLHDE
DEFALFT,
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—TRAAV ML, //THREY ., ZOTOELYAIAY MEHRBENEIETTINTEDY
EJCIR

I—-RORVDOFTEROEEY TT:

intled =13;

oAV MOFHBBT B LSS, Chik LED AMFOTWEIEYOEZRIZEEZTIVEYT., UNO
Leonardo &L, (F& A E D Arduinos Tlx 13 TF,

RIZ, [RE] #eerHYET, BE. aAVIMTRTLIIC, Uty bAREVAHEhEEZ=(IC
KTEnFET., BRRARBFCR7yFRNTyTO—-—Rehi=EGE, ALIDEHETR—RAY L
vy hENLEZITHRITINET,

void setup() {

// initialize the digital pin as an output.
pinMode(led, OUTPUT);

}
FTRTO Arduino 47 v FIZ(E 'setup HEEERMETY, BH TIRREEIML =BT {& )R

bYFET.

COBE. TIICaRYEN 1 2LhHYFELEA, I A2 MAREA Arduino R— RIZ LED EV % H
HELTHEAT LS ICIBRLTOET,

ATFR N—THEEEROCLBMATYT, —ELAEELAN [Ty Ty 7] #EEL FR
BY, Dy ME [L—T] #EEF O <Y ROKRITHIET LEEBT CICBUHERchET.

void loop() {
digitalWrite(led, HIGH);  // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

}

L—THBEDH T, ax > REET LED EV % (HIGH) (L TAB, 1000 2 U# (1 #) ZHiE
S THAD, LEDEVEATIZLTHS 1THER-XLET,

HH3SHE~0 LED 2FE[AFMSESD2HYTY, HALIMEALEZLS T, CThoEE,
‘delay'a <> RDEHD () ONRTA—2EZET I LICHYET,
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30/ the loop function runs over and over again forever
31 void loap() {
32 digitalWrite (LED_BUILTIN, HIGH); ff turn the LED on (HIGH is the wolt

33 dela; S wait for a second

3 digitalWrite (LED_BUTLTIN, LOW); £ turn the LED off by making the wo
35 delayB00) S wait for a second

36 (]
C OEERRIE S UMBN TH B7=. LED % 2 ZE S8 0ERE. &% 1000 5 500

ICZBELET, F0B. 1HBETEARL, 05T Ec—F=ELET,
ATy FEHLS—ET7vITO—R$3LE. LED AT CIZRRLIBHET.
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Lesson 3 LED

H=

COLy RV TR, BHZECENEFEAL TLED OEEE2LTETIAEEFELET,

W IBRERm:
(1) x Elegoo Uno R3
(1) x 5mm red LED

(1) x 220 ohm resistor
(1) x 1k ohm resistor
(1) x 10k ohm resistor

(2) x M-M wires (Male to Male jumper wires)

Ban DLRN

BREADBOARD MB-102:

TLy RR—RFEFERTIE. BRENVAMT T4 RRCEEBEZEETEETY. UTE
BTy,

LA B B

L B O
L LI O L I O O BB )
L B W W W W L
L A L LI T O B R
L

R W W R W

LA I L B
ORGSR F O FE

- .

- W .oowd W
L] LN DT DRI I O O
- L R T R O
Ll
L)

- - oww LI B "W R R s oW WO E W W E S W R W W RS W L B B -
LI I O LI B B L R B O A R W W R R F WS W F R RS E LI
LI B A LI B @@ R R e e W R LI B B I B B R @ W E e
L B R A oW W e W W L R L R R B B R O e e F W R R RN LI R B R B

@ FEFEE LR W FFEEEFE TR R R FEFETRE
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NUTLy MoBERL B A XEBRNHYVET. RLBMLEERE, T5XFv/ 7097 DORD
Vv FTY, ABICEROIIOROBEEESNIELST 5 -O0EBA M) vy ITRNHYFES, 2
DOEGZAVR—2Y FOREERCHIHRLATL L, Eho2BIHICESLET. FRORN
Frr R, EIICEENMRIN TS EEZRLET., 2F Y. FrorILomillcsdslzEF
v TE—EIEGETICELAL S ENTEFT., —#BOTL vy RAR—RIZEK, R— RORIZICE-
TAL YTy RhvBEinE 2 DORAMNY Y TOIBRHBYET. CAHOX MYy FIFHEOR—
FeEY. HBOBEZELGTHSFREREMLES., Cho@BEES RLNETIY RORTICH
STUWET, ChoDRA My TREL—LEFFI, R—RFRROZL DI YR—KY PRS2V M
BREZEGT DI LENTEET,

TLy RR—RETA M A EVTICERETEA. WOLDOERAHYET, BHEETv a7
1y NT—HNBRDO T, FAEMST ShEZERELEEEENS Y A, BEHARECRENH B
BaEF. Ty RR— ROBEGAROTREEASH Y £,

LED:

LED BBtz v ¥ 7 —2 54 NEEVET, BOREREFLALEDLT. REHGTY.
COLYRAYTR, BH—RIAETATO LED (5mm 7~ LED) AL %Y. 5mm (& LED O
BREEKRLEY, Mo—rAY A XiE 3mm & 10mm TY, LED /Xy T E=EBEERIC
HEEGT I LETEERA. TOEMBRG. 1) LED FELAD) — REEES, EoABICE
MEIBSERITLELE A, 2) LED ENE(FE > TEREFIRT 0 [Fa—V] $H50ENHY
F9., SHRTFIE TRERARESTL&S!
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LED #fBOIHesaFERL AL, HFYICHZLOERNTN. MEAsh, XPRET D [
BEBl EHEET 2720, REALCEHEICHRIESh2AREMENHY T,

EELNLEDDIED Y —RTHY, BOY—RTHINEMBICE 2 OO ENHY £,

T4 Bl —REIRAGRYET,

E2Iz. B0Y— KA LED ORKIZABIHBE. LED OF —X(ZxFL THEELELNH B,

ROV — NOBEICTHELAIE%FD LED AH 3I55E. &R\ — RABHTH B LBHT 2HEN
HYEY,

HEEs:

BRINTT £S5, WAKEIBESORNCHERALET. ERAOCELNBVNERE. ERAKECHY,
RNBBREDRCHBYET., LED 2ENETOBRNFN TN IAEFIET 270, ChEE
ALT. FARERETES JENTW SN EHBMLET.

— —

L. &Y. sHICHEFICD\ T

RINOBMEA — LA LW EL, BEEA—LEBOXFI Y YXF Q [TBEShET. 74— LARKERES
B2 UNSWEIRTY) o kQ (1,000Q) & MQ (1,000,000Q) #ifffEZRLET. hdlE
FOF—LEAHF—LEFENET,
CSOLyRAUTIE, 220Q, 1kQ, 10kQD 3 FEADCENB[EEALETT. hdOIEMA|/ET T,
ALEELTOETN BERZ2B0HBEFAHYET. ChoOX M4 TRHEROEERLET.
LYREADAT—aA—RIZE3DOBORNSATHHY. —ADRKICEEBORA N4 TRHYET,
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4 BAND CODE
LY

47K-OHM +5%
3

5 BAND CODE 51K-0HM *1%

3

5 1 000 T1%

LED L FEAY. HEFICEIELBD - MRHYFFA, TRLEWThAADTEATESRT S L
NTEET,
SOT7TO—FHENEMTED L b o0, FAESDIROA S - V7757 EEHRATE
OITUBZIRET 2 EMNTEEY, FEE RDYISTORLILFA—LEFERATILELT
TEY,
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Connection

Schematic
2200 1kO
5 @& B : A=
RESET DO/RX 10kQ
RESET2 D1/TX
AREF D2 _IVV\N_
ioref D3 PWM
D4
A0 D5 PWM i
A1 ) D6 PWM "; y
Arduino ]
A2 Uno D7
A3 (Rev3) D8
A4/SDA D9 PWM
A5/SCL D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/SCK
N/C

GND
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Wiring diagram
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UNO (&, LED &I ANZMEET 2 -0ICERT S 5 RL hOFERGEERTY. UNO & USB
T—TILZELALLMI IS T IBEEFHYFEA.

220Q0EER Y 1T =154, LED FIEHECBAS W\ET TT., TkOIERO 2200iF %R T 5 L.
LED AP URFELES. &RiEIS. 10kQORAEEEY 2&£. LED AEICRZEY. HOD v /8
—U—FETL Yy RR—RHB5|IEHL. ROPICHNTERYRE., A1 Y FOLS CEWF=EFT.
HEEFENERMACZENTEET,

BT, HREO—H ORI 5V ANFh, 0 >—HF 0 LED 07 5 XAl LED ®
H5—H0fAIIE GND [CEA > THRAES. EL. LED T2 &5 (CIRREBET D L.
UTFD &SI LED ASITLETS,

BT 5K 22000 ETOHBATCRLEZVWERSTL £ 5,

ECMZHBRY, LEDDEEHAIICRMEERENTHMEEH Y THA,
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Lesson 4 RGB LED

[

RGB LED (&, 7O ¥/ MBZEMT HEL KEHEAFETYT., ThidE 12320 LED T,

ThoEFEAL TERT AHEFTREEENEZH Y EEA,

FRBEFEC2DON= 3 0 TRMEHhFET: Common Anode F7=1& Common Cathode,
HE7 /- FFILBE IS5V 2FRAL. @AY —RET I FITEGLET.

ftbd LED LEKRIS. WL OHODHES > 51> (3 D0EE) ISEGTI2LENHYET.
FAF=E DRy F TR, FREOKED LED THREY. RISBBIZTz—RT7I ML, RIZERIST
z—R7U ML, RECHFBICRYES., ThETILT, ERFRLABORLALEBIRSE
E IR

WG B ERan:

(1) x Elegoo Uno R3

(1) x 830 Tie Points Breadboard

(4) x M-M wires (Male to Male jumperwires)

(1) x RGB LED

(3) x 220 ohm resistors
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aRamDARTT

RGB:
—R35%L. RGB (Fr. &F. &F) O LED (J@E® LED 0 &LS5ICRZAEY. LAL., @ED LED /X

v =Y ORPIZIE, EERIZEFE, G, 0, FEO3IDOLEDAHY FI, @~ 0 LED NBE
2E%HHTBHET, HEENBLLEABRBTHIARYBESEDIZENTEET,

320 LED OFNEFIDPD EER/ETEL T, /ALy MRSV MEREDDELERALTETE
Iy RALET. THhEFTSHLOGER LyRAY 2 TIo2&3 ICERBZEOHE (&
AR EEATSHSETIA. TAEZLOEETT! UNO R3 R— RIZ(E analogWrite #8¢2
BRHY, ~TY—VshizErTHERL T, BYALED CsESFEHBNEHATEET.

RGBLED [Z(& 4 AN — RENRSHYET., /Sy —CHOE—D LED DFHEADIEDELICEL

5120V —F& LED D3 DROEOAEOERTITESRENZE—D ) —REHYFT,
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CCTBHICE4DOB/BLED ARAE Y. &B. T8, KBOREVRT /- REFELFT.

SE-FEICTAIC "+ EEGLET. BIEE " - " (BE) T7EFT. ThLUroBETEES
%&. LED T LEEA.

LED /Xy ¥ = nLBEOEOESIE. Eoaflrs 2 BEROEYTY, FhlEEk. 4 DOU—FR
BMOSERRTHY, FicshFxd,

Ny r—YROE LED X, HFYICHZLOBRMNTNANELSZ, MBO 2200 HELE L
9. LED @ 3 DOEDY) —RE (FRE. &E. BF8) & ChiooflHiEfERL TUNO HAE
VISESIEhTOWET,
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COLOR:
7R &F BONXNDEELTA DS LTHERBEREDICLENTEDINE, BIZE3BEONXL TR

— (R & B) NHdENLTY, HA-OBLME. K & FOEEZLEL, ThEIARY K
LOBICEBRLET.

HBIBKTIE. 3 D0 LED AT S LT, FALBRBERERELEY. CORLCEZGE. LCD
7R, & BOBO Ry MUY, BEV ILEERL TWETLETHERSATHET,

3209 RTCOLED 0EE2ELICRET L. HoWARBREARICAYVETS, KREFDLED E
HARULBEZE(ZABLSIEDLED ¥4+, 54 MNIEGRIZEZET.

LED M7k, 4. BORLHOAZ <%ERICHETELINT, FERBERESEDICENTEET,
BIFENFEHOBROVETEIHYERA., LEAST, 4D LED TRHIEL\DIF3BTRTEY
$C&TY,
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TECR (PWM)

N ANEZEST (PWM) (FEHEHIET 2FMITT. F/. S LED OEELFIHT 57/=HI12Z 2 TFEH
LEY.

ToEiEZ. UNODPWMEY® 1 oAL0OEEERLTOET,

1/500 second

-
5V
1/20 (5%)

ov
5vV

10/20 (50%)
ov
5V

18/20 (90%)
ov

B&E1/500FT (2, PWM HBIF/NILZREERELET,

CORIILADESIE, 'analogWrite'BBEI- &> THIEIEhFE T, L7=A>T, 'analogWrite (0)
F/LREES = ERET. 'analogWrite (255) '[RIRD/SILAATNET B ETT R TR
BB/ RAEERLFTY. TOBER. ERICEECHAEAET,

analogWrite (= 0 /D 255 OREDIEZEISET 2 &. NLANEREIET, HI/LZAAKREREO
5%FHEMES. BREIL T2 0EEHAID 5% LAZHERY F2A,

LAaL., HAONEED 90%DE 5V THh(E, BFEZIICHIESNEIBND 0% EBEFS. D

AE—KRTLED OSEMNRABUDOT, BBEZ3ERTH-o TR LSIZRATT.,
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Connection

4 Al D6 PWM

— A4/5DA ICSP D9 PWM

Schematic
B = =
-1 RESET DO/RX |
{ RESET2 D1/TX
AREF D2

[OREF D3 PWM

D4

A0 D5 PWM

Arduino D7

A3 Uno D8
(Rev3)

AS/SCl D10 PWM/S55
D11 PWM/MOSI
D12/MIS0

D13/SCK

[CSP2 MISO
[CSP2 SCK

IC5PZ MOSI

GND
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Wiring diagram
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Code
Eo4R1Z. [Tutorial]> [HAEE]> [code]> [Lesson 4 RGB LED]> [RGB LED]®D[7 # /L&
RAOR7ry FlelE. [Py 7O0—Rlzo Vv o LTTAYTILE7yTA—RLET,

IZ5—MHAHBEOTOT T LTy IO—RIZDNTEHLLEK, Ly RV2ESBL TLEELY,
ATy FIE BBIZEDEVEFERTINEIEET S EALIRTYETT:
// Define Pins
#define BLUE 3
#define GREEN 5
#define RED 6

ROAT v T 'setup'BBEEEZEC L TT. LREIOL y AV TREARESIC, £y M7y T
Arduino M)ty bENLEIC 1 BEFETENTS. C0BE HAOELTERLTNWS 320
EYEEHTHETTY,

void setup()

{

pinMode(RED, OUTPUT);

pinMode(GREEN, OUTPUT);

pinMode(BLUE, OUTPUT);

digitalWrite(RED, HIGH);

digitalWrite(GREEN, LOW);

digitalWrite(BLUE, LOW);

}

loop'BEERDHIIC. AT v FOREOEHERTHEL £5,

redValue = 255; // choose a value between 1 and 255 to change thecolor. 57/223

greenValue =0;



blueValue =0;

COBEIF 3 DDSEERY .1 DEFR & BOLED 0BESETY. WThOBESH. HiE
0255 OEHEMAICHY. 0 AT, 255 ARABEEEEKLET. RIS, COBHE
'analogWrite' £ I UNH L TR LED @B %R EL Y,

W—THEEERS L. KB BB FEOXEBEFRRLTHL 1 BE—HFLEL THLROBIZE
BydLtbnyExd,

#define delayTime 10 // fading time betweencolors

Delay(delayTime);

ATy FIZHEEEEOWN L OADOBEBINL., #7470 LED OFIRERTHATLEE,

Example picture

T N
DIGITAL (PHMY) & &




Lesson5 T 2 LA

B

COLYARVTIEE, LED&2F /A7 T3 EHISTOEINTIGEDT v aKRE V& FERT 25X
=FELFET.
REVERTELEDMAETLET., £5—FDRE U EHT L LEDAEITLETS,

WE iSRG m:

(1) x Elegoo Uno R3

(1) x 830 Tie-points Breadboard
(1) x 5mm red LED

(1) x 220 ohm resistor

(2) x push switches

(7) x M-M wires (Male to Male jumperwires)

aRamDARTT

PUSH SWITCHES:
AAYFERAZEO Y TLGIYR=—FY FTY, REAVERIALN—ZET L. 2 DDERNE

SHCIES S E T,
COLYRVTEREATWDEY I RNEZYFRAALAYFICE 4 DOEBAHY. DPLOBHLLLVEDTT,

A
\a/D A
-

ERRIZ(E, ERICEEBESEGN 2 OLAHYFREA, RMIYFRYyT—IURHTEH, ALDDOLSIC
EY B & CA—EICEGShTWET,
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Connection

Schematic
2 & =
m -
RESET DO/RX
2200 RESET2 D1/TX
AREF D2
ioref D3 PWM
D4
AO D5 PWM
- —_—n ) D6 PWM e
¥ Z Arduino
1’4 A2 Uno D7
- A3 (Rev3) D8
A4/SDA D9 PWM
A5/SCL D10 PWM/SS
D11 PWM/MOSI o A
D12/MIS0
D13/5CK I |
N/C

o

=

(L]
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Wiring diagram
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ELEGQD _
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AA Y FORMKIEAFTHIM, EVIFAA vy FO@AADRELTIVD, Zhik, EVATLY R
MR—RECIELLEBESA TR EEIZEVUABHA TS LEEKRLET,
LED (&, EIZFEWED) — REEFE > TORITAEESHZO T EISERL TLES,

Code
B8, a— R7+ILEDL YRV 5 FURIANATTOY S LER=. UPLOAD #iFL T o4

FLETyTO—RLTLESN, IT—BFRRENDIBEE 70597 L07y 70— RIZET

B3Fa—MNIJTILOFEMRIZDONTIE, LyRV2ESHBLTLEEL,

B0 UNO R—RICR7yF&EO—RLFEY, ARZ2VET L LED AFITL. BRE V&
TEBEITLEY.
ATy FORIIOEHE. FRAENZ3D2OEY D3 D2OTHEERLFT. 'ledPin'iEHAEY T,
‘buttonApin'lZ 7L v RAR— RO EEPISIENVRA v FEIEL. 'buttonBpin'FfbD R 1 v F#IEL
EX
'setup'B&H(Z ledPin & OUTPUT & L TIEBEO LS ITERLETIA., ST 2 DOANNELIEL
*%, COEEA. pinMode XM & S (= INPUT PULLUP' IS8 L %9
pinMode(buttonApin, INPUT_PULLUP);
pinMode(buttonBpin, INPUT_PULLUP);
INPUT PULLUP @EY - E—RiF, EYEANADELTHERATEEEEKRLETA, DL DOAN
DEEGShTORWMEEE. [FLT7vT] LT HIGH L3 28ERHYET, SR
ANADOT 7 # L MlZ, R8> EBTEWEICE > TLOW IZE|AhEWRY . HIGH TY,
SOEH, A v FIEGND [TEHREATNEY., XM v FEHRT L ANDEVAGND [TEGsh
B, N1IZRYFELA.
AIREE HIGH T, RV EHLIZEZITASINLOW 24 Z0OT, AD v/ DL EFETY,
Zh#x loop' FAEITIRUE T,
void loop()

{
if (digitalRead(buttonApin) ==LOW)
{
digitalWrite(ledPin, HIGH);
}
if (digitalRead(buttonBpin) == LOW)
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digitalWrite(ledPin, LOW);

}
'loop'BBEUCIE 2 DD 'If AT — b AV MRBYFT, BREVIZT D, TRAETINENGEANST
[digitalRead] Z#{TL\ET.

RavpREhd & WETBIANAELOW (24 Y, Ri 2 ALMEHFHIE, ledPin © 'digitalWrite'

MAVICHRBZILEEEHZATHNTLES,

E#k(c. R2> BZHF L. LOW A ledPin (CEZIATIET.

Example picture

> ® N oo TN
7 T2 :

- o
A~ ¥
{23

DIGITAL (PWM~]

ELEGCOO
-UNO R3

g ON.




Lesson6 7O T4 T T H—

B

COLYRYTIER, PUHTATHITY—TH Iy REERT A EEFELET,

W Rk an:
(1) x Elegoo Uno R3

(1) x Active buzzer

(2) x F-M wires (Female to Male DuPont wires)

aRmmDARTT

BUZZER:

BFT7Y—& DC BRTHY. EROWEHATLET., FhblE, IVEa—4% TUVE #
5. 7o— LA, BFA. EHEFIEEE. BEK. 217 BLUVERT NN AHOEOEFHR
CIALERENTNS, TH—RBT7IT1THhHOENRY VT RLDICHETEES, 2 DOTY
—QEVELIZATEY., FSEORKEEREFOLOEFZENATS—TIN, BEBOT—TTH
FNEBORXTITATHRTY—-TY,
CO2DOMENE, THT 4 TRTF—CHEHREIN® S ETT

BEAHDZINT, BUTHEENBYEY. ZHNGT Y -—FEZEDOLSBFRERF>TLELDT,
DCEEMELNTINIEDSNEBA. Kb YIS, ThEEET % 7= D ICEREN 2K-5K D5
WEFRATIVERDYET., TI/T1TRTV—E. EHONERIREDLHIC/ Y ¥ TTH—
LY LELIEBMTY.
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Connection

Schematic

RESET
RESET2
AREF

ioref

AD
A1
A2
A3
A4/5DA
AS/5CL

D7

D38

D9 PWM

D10 PWM/S5
D11 PWM/MOSI
D12/MISO

D13/SCK




Wiring diagram

onwsY o
NEIEL

[EERLEEY]
RRRIARR

233233
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Code

BGE. O—RT7+LZDOLY RV 6 DY R&E{ERL. UPLOAD #4 v 4o LTorOY S L%
7yvTA—RLTLEEL, I7—MNHIEENTOT S LTy T A— ROFM=DOOTIK, Ly

AV 2HSRBLTLEE,

Example picture

Moo T N O
bl Al
BB

AREF

. GND
12
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X0
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DIGITAL . (PWMT




Lesson 7 ZE| 7 —

=
COL YR TR, BRIV EEAT SEESELES,

EBROBMIE. 7k - R (523Hz) . Re (587Hz) . Mi (659Hz) . Fa (698Hz) . So (784Hz
) . La (880Hz) . Si (988Hz) m 5 Treble Do (1047Hz) .

W Rk an:
(1) x Elegoo Uno R3

(1) x Passive buzzer

(2) x F-M wires (Female to Male DuPont wires)

ZBEm LB

Passive Buzzer:

SHTH—OEFHERE. SQERFBSE 351 PWM £54—T 1 7 2EHAT3LTH 3,
IREERENH BRVBIICEESh, BRIBERESHDICENTEET, &AM, 523Hz
DRI REEET BL, Alto Do, 587Hz @/SILR, Sy RL > M Re, 659Hz MD/ILREERET
BCENTEFEY,

Sy RLYYI—, TY-THERETEET.

7504 Write () O/NILAHBAMNREEEN TS =8, UNO R3/R—RKRD75 045 Write () #gE

EERAL TTY—(C/LRERESELROK S SERL TCE SN

(500Hz) .
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Connection

Schematic

RESET
RESET2
AREF

ioref

A0
A1
A2
A3
A4/S5DA
AS5/SCL

Arduino
Uno D7
(Rev3) D8

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/5CK

[ ]+



Wiring diagram

ELEGQOO
UNO R3

1=
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UNO R3 R— RIZIESG s TWBTHY—%, 7B (EMEH) OoEY 8 ICEEE (8) % GND ICFE
mLET,

Code

BB, J—R7HLUE -Ly RV TRy TITH—-TTOT T LERE, 7yvTO—RE5 )y
HLTTAY I L7y TO—RLTLKESN, I7-"HIIBEOTAT T LTy T O—RDF
HICOWTIE, LyRAY2EBBLTIES,

ChEETTBEIC. BEICHL T<pitchches>Z 4 T UMNA VA =L ENTIVSC & #HER
TN, BAVAM—LLTLESH, £5LA0MWE, O— ROHEEL FEA.

FATZVT7AIILOO— ROFMIZDNTIZ, LyRAV1ESBLTES,

Example picture




Lesson 8 BRI R—ILARAL v F

[

COLYRYTE, INEBRIESERHET BEHICFILIMR—ILZAS v FEFERATSHEEFELEFT.

DEGBHER:
(1) x Elegoo Uno R3
(1) x Tilt Ball switch

(2) x F-M wires (Female to Male DuPont wires)

aRmmDARTT

Tilt sensor:

ERE Y (ERR-ILRM v F) 2FATHLE. MEPEEZRETEES, ThbENhS< &
T, REATENLTNEDTY, ELKERATELE. BELETEA. BOOVVTILsE 3
5, AV zv b RERBTAGAHYET, BLAGEAND, [KBRA v F] . [MERZA
yF] FEE [A=UYFR=LtoH—] EHERZELELHYET.

ThoFBE. AsrOFEREOTH (HEFEA—RIETEHY FIA. BT LI—RNTEHYFE
A) OFIZ] KIRCEA YKD& 5 CEBMOEHEEZRBL THET, FrET 1 D—imlE 2D
OEBMER (B) 2875, LN Z0mRPATHICHRD LS ICEASh D L. BEFIBITERN
Y, ThbEEESE. R4 vy FRO—-L LTEAT 3.

TELIMEETLERAL 5 WERTERMEGH Y FRAN. BRIRA v FEBIECHEERHETEE
T, 32 1 2OFAF. REGLONEDONENPYBASCLENTES LS ZETY, —A. M
EERHE, TOALFLETFOBEEHEAL. ROGEEEFEAL THERT 2LENH Y £,
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Connection

Schematic

3V3

RESET
RESET2
AREF

ioref

AD
Al
A2
A3
A4/SDA
A5/5CL

N/C

5V
VIN

Arduino
Uno
(Rev3)

GND

DO/RX
D1/TX

D2

D3 PWM

D4

D5 PWM

D6 PWM

D7

D8

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/5CK
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Wiring diagram

EREERRNR

E.

-
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Code
Fligig. O— RI7#ILADL YRV 8 R—ILRA v FTTAY T LERE. UPLOAD #49 Jv s LT
TOTSLETYyTO—RLTLKESL, I7—AG2EE0TAY T LTy T O— ROFMAIZD0N

Tk, Ly RV 2ZEZBIBLTLEE,

Example picture

W, elegoo, com
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Lesson 9 H—7K

B

H—R(& 180 BREET 2 ENTEDFVY— RE—20—FETY. UNO R3AKR—RABEBSZ/ULR
EEETDILICE-THIBENES., CALD/NILRIE, H—RAE DNBICHEEITNENEY
—RIHERT . Servo [SIE 3 ADTA ¥ —mdHY, HRBOTAY—EJ 5 RTA¥—T, UNO
® GND R— MNIET IHEARH Y. FRBOTA V—EBRTA vY—7T. 5v R— ML, 7
LySBOTAY—(ME571Vv— Dig#9 R— MNIIZHRT 2HENHYET.

WG B R ERan:
(1) x Elegoo Uno R3
(1) x Servo (SG90)

(3) x M-M wires (Male to Male jumperwires)

SRan RN

SG90
Universal for JR and FP connector
Cable length : 25cm
No load; Operating speed: 0.12 sec / 60 degree (4.8V), 0.10 sec / 60 degree (6.0V)
Stall torque (4.8V): 1.6kg/cm
Temperature : -30~60'C
Dead band width: 5us
Working voltage: 3.5~6V
= Dimension:1.26inx1.18inx0.47in(3.2cmx3 cmx 1.2 cm)
=  Weight:4.73 0z (134 g)
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Connection

Schematic

RESET

RESETZ

AR

[OREF

AD

Al

Ad/S5DA

A5/SCI

DO/RX

D1/TX

D3 PWM
D4
D5 PWM
D6 PWM
Arduino
Uno D&

(Rev3)
HCSP D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MIS0

D13/SCK

GND

. Servo

pulse

77 / 223



Wiring diagram

Y™
VA

EG

.: EEL

UNO R3

-

13534
43401
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Code

o4&, 2— R7 LA D Lesson 9 Servo TT RS T L%fE, UPLOAD 29 Vv o LTTRYSLET7YyTA—RLT
(FEEN, IT5—NHREEOTOYSLTYy 70— ROEMONTIE, Ly RV 2E8BLTLEE,

CHNEETTBEIC. <Servo> T4 TTUNA VA M=ILENRTNWBZ EEERTIH. VEISFELTHESA VYA M=ILLT
{FEEWL, F50LANE, O—RA#EELEEA.
SATSVT7A4ILOO— ROFMZDONTIEE, Ly A 1ESBLTLEE,

Example picture
BHTE., Y—RORBOREL. FED M-MEENL TEESh, HFOBRE. KO M-MBEENLT
Boch, LY VBOKREE. BEM-MAR,

Sasl e
/ DIGITAL (PUM~) #.3
1 =yeecor,

-
b o
e




Lesson 10 BEEEVYEY 12—

B

AEEt U —Ik, EEAEAVELRHSIEEN IO ) MIBELTH Y., flE L TEEY
ERET A EMNTE S,
HC-SR04 (FZMATHENCT K. ChbDt Y RIS Sn=514 T 7 EERAL TLVET,

WE L BRkERR:
(1) x Elegoo Uno R3‘

(1) x Ultrasonic sensor module

(4) x F-M wires (Female to Male DuPontwires)

aRamDARTT

Ultrasonic sensor

BERtE VY EY 2—J)L HC-SR04 (F 2cm—400cm DOIFEitAIEMEE L 24 L. HIEERSE L 3mm
TY., EVa—LICE, BERELEHK SEESLCHERENEEND. TEOEARFRA:

(1) 10 MU H%E 10us LAED/NA L RIEEZ{FERT R L.

(2) EY 2 —)L£ 40 kHz = BEYIZ SEREEL. /SLRAEEAR>TEEAESHERELET,
(3)EEMNR-TLDE. NMLRLEBLT, BEDI0EH6EEE. BEFKEEESLTADRD
EFTORFHETH B,

EREEEE= (Bl NILEEEXE®E (340m/s) /2

UTFIZZA TV IRERLES, LY DU T ERIRT 27202 8 HNSIZEE 10us /X)L X Z 44
TREFT, EVa—)LIZ40kHz T8 H A U ILOBZHEN—X M&IEY, Ta—%LFFET,
Io—(&. NILRIBEEHESEOESHEA Tz b T, NH—EE2EELTHADII—(EE%
PMET I ECORBERE CaEEETEET.

I us /58 =tV FA—RNILERIFus /148 =« U F; T=1d: SHHE=5L NILEEMEE (340M
/S) /2, TO— 55~ M) HEESEHLET B7=HIZ. 60ms LA EDRIEY A VL EFEHTI L%
WIELET,
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Trigger Input
to Module

10us TTL

Timing Diagram

Sonic Burst
from Module

8 Cy_cle Somc Burst

Echo Pulse Output
to User Timeing Circuit

U

Input TTL lever
signal with a range
in proportion

Connection
Schematic
. A =
M -
RESET DO/RX
RESET2 D1/TX
AREF D2 b——
ioref D3 PWM
D4
VCC
AD D5 PWM
Al ) D6 PWM
Arduino .
A2 Uno D7 Trig
A3 (Rev3) D8
A4/SDA D9 PWM
Echo
A5/SCL D10 PWM/SS
D11 PWM/MOSI
D12/MISO GND
D13/5CK
N/C

GND

¥0dS-OH
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00
UNO R3

ELEG

a

Wiring diagram

EEL.[o]]
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Code

oDt Y —MICEGFTShE=T71 T 7 U EFERT S L. a— RECEEICAYES, d3—RK
DIHIZTA TS ) EEHMAH, BELO<Y REFRALTEVYOEWEEFIHT 2 ENTEE
ER

TILET7yTAO-—RLTLLES, I73-2HBBEO0TOTITLT7yTO— ROFHMAISDONTIE,
LyZRY 2ESRBLTIESL.

ChERTTBEIC. <HC-SR0A>ZA T UMNA VA M—ILENhTNB L EZERT 0. BEIC
JGLTEA VYA RM=LLTLESL, £50LA0E, - RAEEELEEA.

ATV TF7ANDFRFAFDFFMZDNTIE, Ly AV 1 ESBL TS,
7y e '_\\

Example picture &

N oo < N
fet 1

DIGITAL (PUM™

"4 GND
12
~11
~10

<13

fi=:1
5]
Fa )
iy




EDAERCE. TEANERTLE2O0NDAY ET:
[YDTILE=ZL] RaVEI I LTV YTZILEZREAFVIZLEST, YUTLEZZ2OERIZDONT
F. LyR> 1 TELIHIALTWVES,

| [ Sena |
Zem

124cm
125¢em i
126em
125em
125em
126¢em
127em
125em
125em
125em
126em
125¢em
126em
12em
125em
125¢em

-

Gem
126em
Sem
10em
1lcm
Oem
Sem
Oem
Sem
17Gem
126 -

!Lutnscrull NMewline - {%UU band -
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Lesson 11 fRR A vy FED a—)L

B

_o7AY Y bTlE, F—R—K%Z UNO R3AR—KRIZHSL. UNO RAAA—Y—(Z k- TR
hTWBF—%HANBIHECOVTHRBLET,

F—Ry Rig, EFEE. 779V, EFLUY #—TY, R70v5RE,. HoPIEHED
TNAATHERASIATOEY, HSCOBFEBENETILEFAL TI—YADEGTVET,
F—/%y R%& UNO R3 R—RALEDTA /Ay MO—J(ZEHTIHEER>TLWD I LE, &
FELEEOHARREEET S LTIERICEBETY,

BEICTIRTAELLEGEN, 705 TLENTWDEEIC, F—%2F L, avEa—420Y )
TFILEZARIZRRENTT, F—\ILUIC, YUTILEZAIZERRERTT, BREOEHIZ,
BIZayvPa—RICEShiF—%2FKRITDEEINDIARD S,

oYy hTIE FETEF—RNY ROAASTEIM) v I RE—Ry RTT, Zhik *
—KYBF o DRUHADEVERF O ENTEAREUARICKSF -y FTY, LA
FRALTWAY MYy  RF—/y RIZK 16 ADF— (0-9. A-D, *. #) BHYETA. 8 ED
HAOEYLABYFEA. V=7 - F—/y FOFE. BWFsE25HIC1T7TROHAOEY (BF—
ETSVREVICTAR) AMRETY,

< MUY RBEEUARE. HOEVEDBLTBZIENTE, LEN>T, F—/%y RAEET 51
DITBBREGEKBICOARSTEIENTES, TOXSITLT, ERF—/ty F&Y b
TY., BENDGLTERET,

WE L BRkERR:
(1) x Elegoo Uno R3

(1) x Membrane switch module
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Connection
Schematic

—
—— Y,
—_—

AS/SCL
MAC

Arduino
Uno
(Rev3)

VIM

DOSRX
D1/TX
D2

Y DA ]
o -'“l.'l.”'.'.

D4

D5 PwWh

06 PWh

o7

D3

D9 PWM
D10 PWM/55

011 PWM/MOSI

* . | R
. ] rI_/ F | .-I
D.___,..--”"" T : & i ;.2
T i

#'—-""#-, I—""""——', "8 ,__-__..--'_,*3
b £ e

! % 1 QS g ST N (8 SN

[ &



Wiring diagram

a]#][o][+]
[2](] [&][z]

[a][e] [s][¥]
vl E0

ELEGCO

UNO R3::

o
~l




UNO R3IAR—RIZEVZEGI S L&, ThDETILLHAEY DI-D2 (LT, F—/%y
FORFIOE>A DI (2, 2FEBOEV%# D8I, 3BFEHDOEV.2 D7 (2. 4FBOEV%2D6IC, 5&F
BoEr%#D5Ic. 6 BEHOEVA2 DA, 7TEBOEY%# D32, 8BFBHOEVE D3 (LEGELET E
Vb D2,

ShbET—TILHOEGTY:

Keypad Pin ||Connects to Arduino Pin...
D9
D&
D7
D6
D5
D4
D3
D2

CO] = T L] P f| 2] M| —

Code

s 7O SAETI—RTAILE - LYRY T AVT LY RS vy FEY 2 —I)LTHEE. UPLOAD
v LTTRYTILET7yTO-—RLTLESN, I7-2HIIHEEOTOTILT7yIO—R
DFRZDONTIEK, Ly RV 2ESBHBLTLEEL,

CNEETT R8I, <Keypad>FA TITUARA VA M—ILENTI\DZ L EHERT DA, BEIZGL
THBAYVAMLLTLESN, £50LANE, O—RAEBELEEA.

SATIUT7AILOO— ROFHAICOOTIE, LyRAY 1E8BLTLEES,
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Example picture
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COO—RTE, ¥y ROF—%FF L, 23— A2V /RMLEhTUNO R3AR—RIZF7v 7’0
—REhd&, Arduinoy 7 bz 7OV ) FILEZRICERRENET.
[SUTZLEZRIREVEI Yy LTV UTILEZREFVICLET., YUTLEZZOEARICON
Tk, Ly ZAY 1 THLCHRBALTHET,

(@ com215 (oD S

|
1

2

3

A

2

5

B

E

g

9

C

E

a

7

D

Autosecraoll :He-line 'r: :EEUU baud
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Lesson 12 DHT11 iREiRE t >~ ¥ —

COFa—bUTILTIE, DHTI BERSEL VY —0OFERAEEFELET. EBELEREOHRARY
EEIEET AMEAHBFLALEOTOY 4 TR FRASTANTEET,

LBYURLFETN, b0tV —FRICESTENE=IA4 TS EFERL T, 20— N&5E CBEICIER
Lij—o

W B ERa:
(1) x Elegoo Uno R3

(1) x DHT11 Temperature and Humidity module

(3) x F-M wires (Female to Male DuPontwires)

ahmD4ETT

Temp and humidity sensor:

DHT11 T A LBEEt VY —(F, BELEEORESKETYAIIMMEEHNEETEE LYY —
TY., BRHOTORILEY 2 - LNERHT L BEERANEAEZERL. BLVEETE L Bh-RPLTE
MEFRIELET,

COtEIHISE, BERDE NTCIRERET /N1 X DIFUBRIEENE TN, S8 Ev b v
91/223



/03 bAO—JEEGENRTUET,

7TV —varv: HVAC, (RiBsE. TR MSLURERE. HEY. B8E. BEEM#E. 7—420
H—l [IRAT—Var, K&, BELFal—4— ERELSITEOMDERRAIES &K UHIE

HRNTA—4Z
Relative humidity:
Resolution: 16Bit
Repeatability: +1% RH
Accuracy: At 25°C +5%RH

Interchangeability: fully interchangeable
Response time: 1/ e (63%) of 25°C 6s

1m /s air 6s

Hysteresis: <+ 0.3% RH

Long-term stability: <+ 0.5% RH / yrin
Temperature:

Resolution: 16Bit

Repeatability: +0.2°C

Range: At 25°C +2°C
Response time: 1/ e (63%) 10S

Electrical Characteristics
Power supply: DC3.5 ~5.5V

Supply Current: measurement 0.3mA standby 60pA

Sampling period: more than 2 seconds
Pin Description:

1. the VDD power supply 3.5 ~5.5V DC
2. DATA serial data, a single bus

3. NC, empty pin

4. GND ground, the negative power

92 /223



Connection

Schematic

RESETZ

AREF
ref

Al

A

Az

A3

Ad/SDA

I/C

Arduino
Uno
(Rev3)

DO/RX

D1/TX

DATA

VCC

GND

DHT11
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Wiring diagram
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RTOLS5(z, o —0 1 2EIMNMEREATWVRIDT, o —~0iEGA 3 DNETY,

Bk, UNO OIEEDEV ICEGITESERE. V7V R, (55TY.

Code

FiifiE. 13— RT74)LADOL vy R 12 DHTI I REREt VY —T7Os S L%[E,. UPLOAD 24 Jv4 LT O
TS5 LETyTO—RLTLKESH, I7—-NHIBENTOFITLATyTO— ROFMZDONTE, LyRAVY 2 &
SHBLTESN,

ChEETTDHIIC, <SimpleDHT>SA4 TZUMNA VA R=LENTB T EEERL TLEE

BEIIGLTHBA VA M—LLTLESL, £5LA0ME, O—FAEBEL FE A,

SATSV T 7AILNDFHRMARMIETE3F 12— M) TZILOFM-DNTIE, Ly RY
128BLTLES,

Example picture

h o ~Nlbun N ~—-0O
J

s ¥ ™ ¥
D}/ ITAL (PUM~) * &




-

TRVILETYTLTEZRERCE. UTOLS BT -2 NRERSNET (FRRDEENRENT,

2L2EBTHB I ENDMYFT)

UL EZA-]IRE2>VEI VI LTV YLEZLA—%FVICLET, YVUILEZZ2—OEKIZTDONT

F. LyRAY 1 TEHLEHEBELTHET,

£9 COM215

FEHH.IJ.I-_' LIiLIrr. ..
F
Sample RAW Bits: 0011 0011 0000 0000 0001 0110 0000 Q000 0100 1001
Sample DK 22 =C, 51 %
Sample DHI11. ..
Sample RAW Bits: 0011 0011 Q000 0000 0001 0110 Q000 Qo000 0100 1001
Sample OK: 22 %C, 51 %
Sample DHI11. ..
Sample RAW Bits: 0011 0011 0000 0000 Q001 0110 0000 Q000 0100 1001
Sample OK: 22 %C, 51 %
Sample DHILL. ..
Sample RAW Bits: 0011 0010 0000 0000 0001 0111 Q000 Qo000 0100 1001
Sample OK: 23 =C, 50 %
Sample DHT11. ..
Sample RAW Bits: 0011 0011 0000 Q0000 Q001 0110 0000 Q000 0100 1001
Sample OK: 22 %C, 51 %
Sample DHI11...
Sample RAW Bits: 0011 0011 0000 Q000 Q001 0110 0000 Q000 0100 1001 0
Sample OK: 22 =C, 51 %
Sample DHI11. .. 3
Sample RAW Bits: 0011 0011 Q000 0000 0001 0110 Q000 Qo000 0100 1001
Sample OK: 22 %C, 51 %
hutu:uscru:-ll :Heuline . :QEIEIEI baud v:
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lesson13 7AYo 3 A RAT14v I EDaA—)

B

T7FrayYaARTa4v Y& O MWW DAOaY MO—ILEEBINT 5D
CBREARFETT. COFa—MN)TPLTEK, 7FOFSaARATF4v 5 ESa—IL
OFERBFEEZFELET.
WELSRkERm:
(1) x Elegoo Uno R3

(1) x Joystick module

(5) x F-M wires (Female to Male DuPontwires)

aRamDARTT

Joystick

EVa—ILISIEVCC, YTV R X Y, F—DO520EYAHYET., EYa—ILEAFLEER
LT, BREDINUNETERIBEAHYETY., HEOBEETFIOITHY, BEL (15
BRAR] O34 AT v 9 &Y DEELGHRHARNY 2RHTIVENHYET., =HIS. V3 RT
AV EBLTIF Ty aRa v ETI T4 TITT B ENTEET,
X/YEVYABT—2&H&#HTICE7HO45 0 Arduino EV L. REVEROICETY 4L
EVEFERTIVENHYET. Key EVE. PaART1ryvIMBEhd LT T RITEGiEN,

F5ThHFNETZO—FT o TI2BYET,

F—/ELY k- EVHADRELEZAELERSICE. TL7y TiHLENL T VCC (2EH T $ 0
BErHYEY.

Arduino TR IILEVICHE SN RN ZER T2 ENTEET,

Arduino EVOT LTy TIRIAE T Y T4 FI23 255 2%H
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Connection

Schematic
2 & =
™ > -
RESET DO/RX
o
RESET2 D1/TX =
AREF D2 se Thumb g,
Joystick
ioref D3 PWM VERT
D4 )
=
2
A0 D5 PWM I
A1 D6 PWM -
Arduino
A2 Uno D7
A3 (Rev3) D8
A4/SDA D9 PWM
A5/SCL D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/5CK
N/C
a
=
(L)

98 /223




Wiring diagram

E.




Ta A ATAVIIZ5 DOEGEANETY,
B, Key, Y. X, Voltage. Ground TF,

"WEXFETFOY, "FETUALTY, Ry TFARERIERE. 4V LAMFERATETZEA.

Code

BisE. 705 L80—RI74LME -LyRY 13O7F0TYaART4 v EYD2—ILTHE.
UPLOAD 24 v o LTTRAYTILETyTO—RLTLESL, I7—2HDIEE. 7ATITLD
Ty T O—ROFMICDONTIE, Ly RV 2EZSBLTLES,

THATYa AR T4 v I BERNART Y 3 A-2G0OT, 7HAJEERLET,

SaA AT A v I P BRENEEFPUMNECH DL E. H5120EERTETTY,
BOEHEIE 0 M D 1024 (2R Y FT,

Example picture




EoAERCE. TEARERTOW20O08bMY T
[VDTFLEZRIREEI VI LTV U TILEZAEFVIZLET., YUTLEZAOEKRIZTDONTIE,
Lyx> 1 TEELCEBAL TLVET,

@ COM215 = S|

4 dalao. [JJd

T-axi=z: 1023

Switch: 1
T-axis: S08

T-axis: O

K

Switch: 1
E-axis: 509
T-axiz: 5158

Switch: 1
E-axis: O

T-axis: 700

Switch: 1
E-axis: 1023
T-axis: 100

Switch: 1
E-axis: 509
T-axis: 524 -

Tewline > | 9800 baud v

[ utoseroll
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Lesson 14 FFIMEZEEY 21—

B

IRUE—MEFERTSHE. AV PETA VL ATHET S ENTEET,

FIMBEY BV RV TILTENST T, COFa1— M) 7T, IR SSH%E UNO (28
HL., COFENE VY —RICRKET T4 T EFEBLET,

FAEBEDRT Yy FTlIE. COYEIVTRATESIRTOIR 161 E0— R£EEL., O0— KA
FHEhfErEShEREL, F—2RLTW2IESHHBBLET.,

==

WL BRkERR:
(1) x Elegoo Uno R3

(1) x IR receiver module

(1) x IR remote

(3) x F-M wires (Female to Male DuPontwires)

BB DB

IR RECEIVER SENSOR:
IRIEHEE . FIMEEZET DL S ICHBSI T+ ML EBRA LAV BF YT TY,
FEALDBE, VEIVORBICERSIES, TLE® DVD FL—V—0Fim@IcE. 7Yyh
—hoD RESEZETILHOOLONHYET, YEIORIICE—ET S IR LED i*H Y.
TIMRIIWZAEFELTTLEDERELT Y, 7, FLEFEETSILSICTLECERLET. 7*
ISEFIABOBICIERAT A, 2FY, Yy MNPy TETFRINTBICEE SO ULIEENMETT,
CHBDEICIEW DOADENNSH Y. CdS Photocells L =z2%

IR GBS & IRFED ORI T 1 LB Y T Sh, TR ERET 20CEABETHD., —F.
HEBE. BREOURNLERBETIOCERTHY. IRIIRFTEAL,

IR HRHEBEDOWEBIZ(EX, 38KHz TERShRIIMREERTEFRSEAHYEY. IR LED 2B
Tl&, 38KHz TPWM iR 2L ENH Y FTY, KEHRXERRE IR T. KBHONEERE
(8 1KHz) ADEROERE (DCEBT) 2RHT I EMNTE,

IR RHERET Y2 LHATY., Thidlk 38KHz IR {E5&#RHELTA— (0V) 2HAT 20, 1T
nBRBREET. N (5V) 2HAOLFT. KEHEIHENSBO LS ITHRDEN. EhETOXMNHE

AT &Ko TRANERUL T
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What You Can Measure

B.P.F frequency characteristics
(PNA4602M)"

100 100

Spectral sensitivity characteristics

80 \ 80 \
60 ' 60 \
/ \

40 / \\
20 \ 20 I \\
/ \ \

J \

S (%)

Relative sensitivity S (%)

"'-_‘“-‘
L~
Relative sensitivity
.
(=]
e
[

0 0
33 35 37 39 41 43 s00  T0O 800 900 1000 1100 1200
Carrier frequency (kHz) Wavelength A (nm)
* The peaks for PNA4601M, PNA4608M.
and PINA4610M are all f;.

IhBDT—2Y— b DT T7hbbhd LS5, E—ERBOREE 38 KHz T, E—4 LED Ofalk
940 nm T3, #35KHz A5 41KHz ETHERATEE TN, BERKETRL. E< A dbBRHShE A,
F#RIZ. 8501100 nm @ LED #fFHT 5L £ TEET A, 900-1000 nm LEHKICEMEL EHAD
T, HF—HT D LED 2BYEL T =\ IRLED DT —4 Y — N TIREEERAL T LS,

940nm ZEUEL &5 £ 9% - 940nm (FEIFRETIE BN LEBEATHNTLESL,
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Connection

Schematic

RESET
RESET2
AREF

ioref

AD
A1l
A2
A3
A4/5DA

A5/5CL

N/C

3V3
5V
VIN

Arduino
Uno
(Rev3)

GND

DO/RX
D1/TX

D2

D3 PWM

D4

D5 PWM

D6 PWM

D7

D8

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/SCK
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Wiring diagram

3
2
I"

UNO R3

L—




IRLY—NIZE3D0EERHY T,
BEEXES. BFE. Y7V RTY,
"-NET TV R, ST ES. FEEVIREESY TY.

Code

Fiiig. 7075 LEa3—RT74LUA - LyRY 14 5RMNGEZEEY 2 — L TREZ=. UPLOAD 24 Uy LT
AT SLE7y7TO—RLTLKESN), I7—0HIIBEEOTOTILA7yTO0— ROFRAICOOTIEK, Ly X
V2ESBHBLTES,

ZhuEZFEITTBRIIC. <IRremote>T A4 T UNA VA PM—ILENTWNDZ L EERT 2. BEICHL TEA
VAR=LLTLESL, F50LAME, O— RAKBELEE A,
SATIVT7ALOO—ROFEACONTIER, LyRAY 1E2BBLTESN,

RIZ. <RobotlRremote>#% Library 7+ LZWbBEILET. Chidk. T4 T T UNERT S 51
TINVEFERTREOHTY, X4/ 03> MNA—=50O70TIIVINTTLEL, 4T3 U7
ALEORIZRT YT LTRICENTEET,

Example picture




EDAERCE, TEAMMERTL2D0N DAY ET
[VUTZILEZRIREVEI YU I LTV U TILEZAEAVICLES, YUTLEZAQOERICONTE, L
AV 1 TELEBALTWET,

8 COM21 (Arduino/Genuino Un

| [ sena |

IR Receiwer Button Decode
POWER

VOL+
FUNC/STOF
FAST BACKE
PAUSE

FAST FORWARD
Dowm

VoL-

i3

0

EQ

ST/REFT

LT o O = ¥ 1 I L o R

Autoscroll [He-_l;i.ne - | {BEUCI band - ],
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Lesson 15 MAX7219 LED Ry MMTFIEY 22—

e

COFa—bMUTILTIE. MAX7219 #865iL. TF R MNERVO-LLZET,

CNBDEY 2 —IILIE MAX7219 LED R4 NFy TFE&FRAL T S=H. UNOD3IEVDOHE
FALT. BELa2—IILOMRADOLED 42 /4743 ENTEET,

WE L BRkERR:
(1) x Elegoo Uno R3

(1) x Max7219 module

(5) x F-M wires (Female to Male DuPontwires)

EPan DIETT

MAX7219 LED Dot Matrix Module

FAEEOTAY x4 ME, EERICXEFES MAXT7219 #52 1= Arduino TF, 8X8LED < k4
EEMESEBEY. MAX7219 IC (&, ¥ U ZIUANS/EAOHERIET « RTLA RSANT, 4507
Oty Y —2RK8MIDT7 I AV MUYELED T4 RT LA, FI5T7FxK. F=( 64 ED{ERI LED
BrHYES, FEE TUVIAY—RED 2L L TRETRES MAX7219IC Y N7y T EHE
TN 8x8LED ¥ MU AMMEREhTIVET,

COLED R MY REY 2 —LOEBEARELUTICSRLET:

BMESE: DC 4.7V -53V ; RFRIGEESV;

E{EE: 320mA ; SAEIESR: 2A
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Connection

Schematic
RESET DO/RX
RESET2 D1/TX
AREF D2
ioref D3 PWM
D4
A0 D5 PWM
Al D6 PWM
Arduino
A2 Uno D7
A3 (Rev3) D8
Ad/SDA D9 PWM
A5/SCL D10 PWM/SS
D11 PWM/MOSI
D12/MIS0O
D13/5CK
el [\ /C
=
0

8x8 LED Modul mit MAX1

VCC
GND
DIN
cs

CLK

VCC
GND

pouTt

CLK




Wiring diagram

POWER

90000000

e

DIM

ML XXX XXYX)
.« 00000000
@ °°°°°0°00

AMNALOG IN .
|

2 = R
2 oL L oS L
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VCC &£ 455> RiZ Arduino 28 E=h TIVE T,
EY 12 & DIN [TEgGish, EV1TILCSITESRsh,. EY 10 & CLK TG <hE T,

Code

HBHDORT Y FIEMAXT219 EY 2 —LEBET $7=0(C [Maxmatrix] 5475 EFBLEY,

Flsig. 7’07550 —RT7ALE -L vy RV 15MAXT219LED Ry k< MY HZ REL 2 —JLT
FE. UPLOAD#/ Uy LTo7ATZLET7yT7A—RLTLEESL, I7—NHBEE. 70

TSLDTyTO—ROFMIZDONTIE, Ly RV 2ESRBLTLES,

ChEZEFTTBHIC. <LedControl>Z A T UMA VA M—ILENTINDZ L EHERT M. VE
ISHLTEBA VA M—LLTLESL, F50LA0WE, - RMHGRELEEA,

SATINVT7AINDFRIMAHDFMZDONTIE, Ly A2 1ESBLTLES,

Example picture
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Lesson 16 GY-521 E¥ a1 —)L

B

DLy AU TlE, Arduino L BERMEAH ZHESD IMU (IBEEHEIZ=v M) 29 —D 1 DTH
% GY-521 EY 2 —ILOFERSEEFELEYT., GY-521 0&L54A IMU BV HIEE, EILTINRSVY

voaRy b, UAV, RY— kT xR EICERSNET,

W B R ERan:
(1) x Elegoo Uno R3

(1) x GY-521 module
(4) x F-M wires

aRamDARTT

GY-521 SENSOR

InvenSense GY-521 >4k, MEMS IiEERtE MEMS O v (4 0% 1 DOF v FITHEL TLE
T. ThiE, FFvyoRILO 16 Ev NF7FAT/TORIVBIRN—RI 2 THREFR TS5,
EHICEETT., LEAST. Xy, Z2FvURILERBICFYy T FrLET., V- 12CN

A%&FEALTArduino bt/ 42 —7 —ALEY,

GY-521 GEMTEH Y EEA, BT, INEFFE D v OO@MBFEEAEDLETNSEHTY,
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IMU £>H (& &5 0BEOEFRETREFASA TN IROREFRL2A TOEYYD 1 DT
¥, ARX—NTFY DT ITIN =LY bA-FHECELEAFS, IMU 28— 3
REEETE Y —CRYMS T o EEROEREELIDICRIEET., ChobDEFEERET
REN, TORBERETINIRUEFT. LEAST, AXN— b7+ 0OEEERET 50
[CRAR—bT7# Y THERASNTOET, Fi. Nike OBBINAY RPT 1y hEY bOES BT T
FTLHAY zv TR, IMU > H—%F>THEZBIFLET,

How does it work?

IMU >4 —(&, BE, 2 LALOBRTER A TOWET, INEEST. ¥ v/ DRI —7 B
BESEELNICURMNLET., GY-521 (& 6 BHE (Degrees of Freedom) F7z(d 6 & IMU
VYT, HALLT6DOENEOIET. NMEEFALD3IDOOELY YA ARA—-THB0 3
DMfE, GY-521 &, MEMS (Micro Electro Mechanical Systems) ##ilcE3< >4 —TY,
MEEFFE S v ORA—TEEHLED 1 2OF v TCHBSATOES., ZOFv &, 12C (
Inter Integrated Circuit) 7’0 L EBESISERALET,

How does an accelerometer work?

ACCELERATION
T3
STLL

WEKTLESS
STATE

IRERTIAL
FOC TITRORES:
FORCE 19
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MEEFEETVBEINROBREICESVTENET S, STl EOBEO LS 2, £0H(T/)
ERAR—ADRBHIIITERDRY I REBIZEL TLEES., COBEOERFIETVEIGEETIELSNT
WEY, FEEBETIEVE. R-LEEAOEDIEEORAICE, A ShEY. R-LLERT S
B, NEBREIVEREEYHLET., BEANRCRIERNOENSE 3 BHYFET., BXTE
3D =EOEICXIIG LFT: X, YE) ZHH

EIVEBIENSRET IBRICKFL T, EROBRALEEZORESERET I ENTED, F
MEEELECECESL,
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How does a gyroscope work?

Sy A ORa—FFaAVAFVIECRBICESOWTENELES, T74—7DL5RBEAHY. *
NE—EDORIEREE TH D LBBL TLESL., ChiF, FEERZRVTHEMNECRIEFSN S,
COBRBZEET LS LT SE. BREIMEZOFAICHEZHFEY., ChiE BET+—0 OEMHD
BRELTEL S, - THERRE. EIVEBIMIREDIVEVYRATEREEML. COBERN

EiEEh?, F0OE KA/ 03> bO—S(T&> TEMNEGRENET,
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Connection

Schematic

IMU

_ Digital
INTO Combo SDA
71 Board .
6DOF

GND

G

AD

I

R
——

RESET
RESET2
AREF

ioref

VTN Ee—

D3 PWM
D4
D5 PWM

D& PWM

Arduino .
Uno o
(Rev3) D8

L“;":I Pl'iﬁ'.l" f'«.-“l
D10 PWM/SS
011 PWM/MOSI

D12/MISO

D13/SCK

GMD
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dW/911 0509-NdIN
@

a

Wiring diagram
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RIZ, 12C B ERETBIVLENRHYET., COEHIZ, GY-521 @ SDA LEZEAhhEEVE
Arduino @704 E> 4 (SDA) (&L EI., FLT. GY-521 @ SCL £ RILEREEV(E
Arduino @7+ 04> 5 (SCL) I2E#i=h T EY, Arduino GY-521 OEENA=T LEL =,

Libraries needed
MPU-6050

The Code

BWVHAEORYT v FFIEBICBORT Y FT, IXTOEDE (INEEt. P v4( 0O, BE) 2%~
LZ%9d. Arduino Uno, Nano. Leonardo, Due [Z®: XI5 L TLVvET,

fligE. 707 5LE0—RT74ILA - Ly A2 16 GY-521 EL 12— L TR=. UPLOAD 24 U w4
LTTay S L7y TO—RLTLKESH), T7—2H3BEOTOT I L7y 70— KROFHAIZD
WTIE, LyRV2E8BBLTLES,

CHhEEFTTIEIC. <GY-521>FATITUNA VA MN—ILENTNBZ L EHERT M. BECIHL
THEAVAM=LLTLLESL, F50LA0E, O—RAMRELEE A,

SATSUTF7AILOO— ROEFMIZONTIEZ, Ly RV 1E#8BLTES,
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Example picture

_d\wemelLeGOO
:RXE. \E lm R3 ‘r.‘-.
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EDAERCE. TEANERTLR2O0NDAY ET:
[VUTFILEZRIREVES YU LTV Y TILEZAEAVICLET., YUTILEZZOERITONN
Tlk, Ly R> 1 TEELLCEHBAL TWWET,

@ COMZ21 (Arduino/Genuino Unao) | E@Iﬂ
|

Eck = 15976 | Acf = —4280 | Ao = 596 | Imp = 24.62 | Gyl = 230 | Gyl = —26 | Gyl = —1231 p
Ack = 15940 | AcY = -4408 | AcZ = 648 | Tmp = 24.53 | GyI = =357 | GyT = -390 | Gy = -519
BeX = 15852 | AeT = —4325 | AeZ = 865 | Tmp = 24.82 | &vY = -189 | 65T = -79 | Gy7 = -198
BcE = 15844 | AT = -3972 | AcZ = 708 | Tmp = 24.82 | GyE = -254 | GpT = -218 | Gyl = —44
AcE = 15740 | Ac¥ = 4232 | AcZ = -988 | Tmp = 24.53 | Gy¥ = =319 | GyT = -141 | Gy = -227

28682 | ovE = 126 | GvT = 111 | G¥Z = 3870 —

BeE = 15356 | he¥ = -5080 | &eT = -1192 | Tmp = 24.58 | GyE = -1670 | GyT = -1741 | GyZ = -2571
BcE = 14592 | kel = 8504 | &cZ = -5700 | Imp = 24.53 | GvE = 6862 | G¢T = 264 | GyI = 3219
Ak = 13740 | AcY = -T020 | AcZ = -2744 | Imp = 24.58 | GyE = 8265 | Gy = 4962 | GyZ = B183

I

|
| |
| |
| |

Ack = 15900 | AcT = -4936 | AcZ = -1008 | Imp

| |
| |
| |

|

Ack = 3600 | AcT = -18556 | AcZ = 4244 | Tmp = 24.58 | GyE = -17048 | GyT = -12197 | Gy = 3845
Bck = 12248 | AcT = 12292 | AcZ = 7258 | Tmp = 2482 | GyE = 12046 | Gp¥ = 24428 | GyZ = 5483
AcE = 588 | AcT = -3832 | AcZ = 19208 | Tmp = 2453 | Gy¥ = 9258 | Gyl = -4420 | Gy = —4557

Ack = 1898 | AcT = -3784 | AcZ = 8320 | Imp = 24.82 | GyX = -T488 | Gyl = -32788 | GyI = 2877

BeX = 32787 | AeT = —19068 | AcZ = -1920 | Tmp = 24.58 | 6T = 9262 | GyY = -19403 | GyZ = 25320
BcE = -19180 | AcT = 12004 | AcZ = -2452 | Tmp = 24.55 | GyE = -32788 | GyT = 32788 | Gyl = —4809
AcE = -25124 | Ac¥ = 1818 | AcT = 32787 | Tmp = 24.82 | Gyl = 7828 | Gy¥ = 7084 | GyZ = 6299

Ack = 11978 | AcT = -8432 | AcZ = -32800 | Tmp = 24.53 | Gyl = 29381 | GpY = 32787 | GyZ = -19341
BeX = 972 | AeT = -22992 | Ae = -12450 | Tmp = 24.82 | G¢E = 31051 | GyY = -32765 | GyZ = 32787
Bck = -27280 | AcT = 18868 | AcZ = 10704 | Tmp = 24.82 | GyE = 32767 | GyY = 28803 | GyI = —20838
AcE = 32288 | AcY = -32488 | AcZ = -21952 | Tmp = 24.58 | Gy¥ = -27884 | GyT = -32788 | Gy¥ = 32787
Ack = -22478 | Ac¥ = -8436 | AcZ = -3978 | Tmp = 24.55 | Gy = 32156 | GyY = 32787 | Gyl = 25696
BeX = -3336 | AeT = 13428 | Al = -9828 | Tmp = 24.58 | GyE = -30925 | G¢T = 32788 | v = 32787
BcE = 3184 | Ac¥ = -5392 | AcZ = 19464 | Tmp = 24. 48 | Gy = 30789 | GyY = -17986 | GyZ = 17238
AcE = 3408 | Ae¥ = -3584 | AcZ = 13752 | Tmp = 24.58 | Gyl = 1820 | Gy¥ = -2880 | GyT = -188

m

A = 4404 | AeY = -5552 | AeZ = -15216 | Imp = 24.58 | GyE = =578 | Gy = -234 | GyZ = -425

BeE = 4180 | AeT = -5456 | AcZ = -15304 | Tmp = 24.53 | GyE = -445 | GyT = -154 | GyT = -277

AcE = 4157 | AeT = -5192 | AcZ = -15300 | Tmp = 24.53 | Gyl = -404 | GyT = -114 | GyT = -282 i
Autoseroll _Hewline = _’EEIEIEI baud
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Lesson 17 HC-SR501 PIR &%=

B

COL v AV TE, UNO T PIRBENIRHEEFERT 55E5FELET. UNOFCOT7OY Y
oL TY, FRIEPREVYE [UyRY] L, BiEpsteHESh 2 E LED O TE = (&ET
=IERLET,

WE L BRkERR:
(1) x Elegoo Uno R3

(1) x HC-SR501 PIR motion sensor

(3) x F-M wires (Female to Male DuPontwires)

aRamDARTT

PIR SENSOR:

PR 29— Y4 —0OANNEHNIHEESZEHOBEAH S D, COFa—HrITL
THIEEATW2MBNS < DEYY— (74 b, FSR. BIHMERNRA vFAHE) &Y HEMT
7.

PREVHBEMKIZIEZ2 OO0y bABYET, BAOv M IR ICHRGERARMTIESA TN
FY., CCTHEASATHBLYARSHFYDIRALVDOT, 2 DOR0OY MH HEEH (B4R
CEEVY—DRE) & [R25] CENTEBRIENDAYVET., U741 RILIKEBDO L &=,
BEOROY MIEILE®D IR, ERFLEEFZEEM GBS EZAROEFRHLET., A
BCEID & S REMMVANBEYIBED L. RHIC PR VY O¥EDEEZ L. 2 DOXESOMICE
DEFENXES|IZTERIT, BHOYERNBRIERERNS L. B0 LMEBIY, ThiTko Tt
VY EEOMOBHEERT D, ChADOBU/ LA FREENE/LZATH D,
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Time Delay Adjust Sensitivity Adjust

Trigger Selection

Jumper

| L]

] |

L2 .

- -

|| L]

L] [ |

L L]

|| [ |

Output

Pin or Control Function
BA X —HEE EMEEIRH L 2B, HAONENK B OREKHERELET., ECHBTHEMMAB5HTT.
EEE tRHEEE%E 3 A—MLAD 7 A—MLISSRELET
bUANEIRY ¥ /X B—F - ERETERE M) A-ISFRELET.
Ground pin Ground input
73 Pin EEARHSh B VNEERME. EBEARHEShIBEEETY. NM(F33VTY
Power Pin 5 to 20 VDC Supply input
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HC SR501 PIR Functional Description
SR501 (FFRIMENTALERHL . B1EL L THBIRSh B LHDERERELFT., BELBERSID
AESIHF, I—F—DREEFRBICKEMKEFELETT.

Device Initialization
TNA ZERRT 2DICIEXR 1 oY ET, OIS, RRHESEHEHHLFT. EERE

LiFarvho—s0o0 vy, COVETEEEEET IVERHY FT.

Device Area of Detection
COTNA R(E, 3«7 A—NILOEETI1I0EOHEORNAIOEEE@ELET,

ik
View area is 110
degree cone
g 3to 7
meter
range
ki

T EE
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HC SR501 View Area
PRL>Y (BE) % gnidlriz&k Sz, FHEIREASERIEA 3~7 A—FLTHD., TORE. =

DFBERLTLET,

g

Clockwise or Right

Decreases Sensitivity. Fully right and
the range will be approximately 3
meters

Counter-Clockwiser or Left

Increases Sensitivity, Fully left and
the range will be approximately 7
meaters

HC SR501 B E RIS EIEIETEE

ISRDEBIEREE (L. BMEEEEIC PR £V HED a—LOHEANRERETEL G I ERET D, HHH
X 3F~59TT,

Y<Clockwise or Right i55HE Y E/=(EH[E Y

Decreases Sensitivity.Fully right and the range will be appraximately 3 meters.
REMERLET, BEICELWEEHEFLO3 A—MLIZRYET,

Cunter-Clockwiser or Left RiEsHE Y E£7= (&AL

Increases Sensitivity. Fully left and the range will be approximately 7 meters.

REEZETS. TRICAFL. S8EEA7 A—-MLICRYET,
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Clockwise or Right

Increase Delay. Fully right and the
delay will be approximately 3 minutes

Counter-Clockwiser or Left

Decreases Delay. Fully left and the
delay will be approximately 3 seconds

HC SR501 Time Delay Adjustment
REEIEENSE T L TH b 3FMERICIHENT - BE

COTNA ZADHAE, BEAT T LB, L9378 Low (FEOff) 2RYEIT, 2FY. 03
MEICcIRTogEgEHRENATOY I EhET,

For Example:

HEIMY VTV M) A—F— RT, HA-ORFEELEN 5 FIRESNTIVSELET., PIRIEFE—
varvERHEL, S5BENTISERELET.

5#&. PRI 3IMEZOHAEEREL TS, 3@, PIRIFEZZHRELELA.

3. PREFZZHUHRHL., REshE=BZEBUHIZ2E(RELET.
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Trigger Mode Selection Jumper

MIA—FE—REBIRS v =T, B—hMUH-LUE—IEIREN)A—%BIRTEET, COY
v U NREDFHER, BEHEEORRIFRAEZHMI =L TY.

SINGLE TRIGGER —SHiEE (X, BEARIICRHshizL FICHEICHAShET,

REPEATABLE TRIGGER -#&HEsh~-FE—Y a V(EEFEEEE )y PLET, o T
ISR X, RECRHShEFRENGIRED.

Single Trigger Mode — Time
Delay is started immediately
upon detecting motion.
Continued detectionis blocked

Repeatable Trigger Mode —
Time Delay is re-started every
time motion is detected.

HC-SR501 Dance Floor Application Examples

B —NEVRFTBBRICEDWVTE Y R7O7ORIAEHIHLZVELET, 21 LTLAL
NIHE-RNED&SITERT S0 E2ERET S L E. HRENELHETRBEHET 20128
g?d_o
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Example One

COBRIOHITE, EEHELEN 3B ESA., PIHA—F— KA1 ICBESATOES, TOX
DL, E=YarvEFEIBHENZDLITTESHY TEA, ER BEHhAEHSAGZOE 60
HEAHYET, BEEEY v I TE2EGBRICIATEET,

Detected! Mot Detected! Mot Detected! Detected!
a9 a2 182 a8
ai, a2, et LB 28 “aW “ap. gl
“apy AP (=1 (= AP v L= “a P
i L= ! L L - L a
Tirme O
T e el e e L e reEn
\_" 1 Second | 2 Seconds | 3 Seconds | 4 Seconds | 5 Seconds | 6 Seconds | 7 Seconds | & Seconds
HIGH LOW HIGH
Time Delay Setting Detection Blocked for 3 Second HNa Maotion For 3 Seconds
Example Two

ROBITIE, BEEEEEL3WT. N H—HEVIRLARCHRESATOET., UTONHT
(&, IFREEESE NERES LMY ET, LAaL, 3 #EICE 3 BERENTOY Y
shEd,

BiAD & S12, 3 BOTOY/EEN OADYI UIA T4+ Ta2—RTLEEETZLETE
FIN, ThEEFETIVENAHYET., HAENMERTIILS bO=ZJROFICE, TV L
T OEANFETEGROAD LhERA. 3 BB Ny o7y T EmRYT 21D LIREE

5 ENTEET,
Detected! Detected! Mot Detected! Detected!
#2 5 r e | ‘) b | > . ]
a0 40 =y M ="y /9 4D AP =y a®
f'i_ e :"‘;u . y (= figu (9 5 J: :";!u
= , - , .
Tirme 0
\\-_.' T T T g T =T = r=r
 1Second | 2Seconds | 3Seconds | dSeconds | SSeconds | 6Seconds | 7 Seconds 8 Seconds
HIGH Low HIGH
Time Delay Setting Detection Blocked for 3 Second For 3 Seconds
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Connection

Schematic

m = =
= [Ty —
G =

_ Arduino
AL Unﬂ
(Rev3)

M/C

GMND

a1

)6 P\
D7
D8

™ l'_:lll\.l\l..l

DI PWN

311 PWM/MOSI

D12/MIS0O

D13/5CK

VCC

I/

HC SR501

V5SS

NC
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Wiring diagram

sssnEnEm

:.

-
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PREVY—%(34/4 /000 NO—F—(TEGTD2OR>AHECEHRTY, PRETVAILEANELT
HEET 50T, EVARL (RHshi) MEL (REHShGW) AZECETFTY,
TREHGENB N AT EIVENHIITRENATNOT, Vv /% H ONEBICENTES
(W 5V TPRIZAEL. YU RETSUNITEGRLEFT., RIS, HAOETORLEVICEEGL
£9. CofITE. EV T EFERALET.

Code

B4fE. J— R74LADL v A 17 HC-SR501 PR >4 T 04 5 L&M=, UPLOAD &% 1)
v LTTATILET7yTA—RLTLKESY, I7-2HBIBEO0TATILT7yTO—RD
FAICOWTIE, Ly RV 2EBBLTESL,

A7y FREEMREEN B TICEY 13 [ SNz Arduino LED 2R =8 %7217 T,
SRENFERTIEDT TV I —2arTH, 1 DEOYHRECERL. AEMUEL TCESL,

Example picture

iyt
Mg EIN A




Lesson 18 KA tREIRENEZS

B

COLYRYTIE, KigHt oY —EY 2 —LOFERASEEFELET. COEY 2 —ILEFKD
REEMES IO ENTE, ATERERE T Y RE LWL DA DK PCB ERh S 7 2 1EIE
EETHD. KOBPICEANDE., ChdOEKEKDRE DN EHICBNT BITAERTT 5.
KDOFEDEEEBRESCEIREN, UNOR3 ) ADC #EEIC & > TKROBHEMBD LN TE
7,

WE L BRkERR:
(1) x Elegoo Uno R3

(3) x F-M wires (Female to Male DuPontwires)

(1) x Water lever detection sensor module

aRamDARTT

Water sensor:
IKIRHBRZKDIRED =D SRS TH Y . BKE., KA, BN OREICASFERATEET.
LYAREIS 3 DOFBHTEBR N TLET, BFL Y A0IRT 2. IMQOIEHEE. HAOKRD
BHRTY,

COEVY—F—EOEHLZ N —REMMEICELSTT 2 & THEELE T, EibshizbL—X
OEIZA B —L—AENBDIE, EVADMNL—XTT,

TUH ML —RIZE IMQOFBNT LT v THRAH Y ET, HHESE. K@t Y L —R%EE
ML —RIFEETSHET, tHF L —REEELEFT. BLonGubhbLhFEAL &
DEEE UNOR3AR—ROTU I/ 0 EVTEIET 2. 7HOJEY &E—EICFERL T b
L—REtEUH ML —2OEOKFEZEMELRHTEET,

COTAT A&, KE/IKOYA ZERET 2LHDIC—EOBHLLFTTA Y—RT v FTKIE
Flfrg 2 SN TEEFY., THEBHRICTFAVESCKOYA IEZESTHenTE, HAO7
TRJEF. 7075 LEETEEERT 5 C LN TEEIKAZROMBEEIZER L FT.
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EEEENTERETY.
LSiE:
1. Working voltage: 5V

2, Working Current: <20ma 3.,
Interface: Analog

4, Width of detection: 40mmx16mm
5. Working Temperature: 10°C~30°C 6

» Output voltage signal: 0~4.2V

— AS/SCL

N/C

Connection
Schematic
2 @
(4]
RESET
RESET2
AREF
ioref
O
Water [_'evel ouT AO
Detection
A1
Sensor Module AidiitiiG
e —qA2 Uno
O A3 (Rev3)
A4/SDA

GND

VIN

DO/RX

D1/TX

D2

D3 PWM

D4

D5 PWM

De PWM

D7

D8

D9 PWM

D10 PWM/SS

D11 PWM/MOSI

D12/MISO

D13/5CK
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Wiring diagram

|

-
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BEDE> b BIE (+) [EUNO RIAKR—RD 5V [CiEGEh, 5> NBIB (- ) (& GND (T4
ShTWEY., E5HA (S) (FUNO R3 R—ROT7 AV ESEANNT SHEeEFOR— N (A0
<AS5) [TEGEATOETN, IVFLREEDE OK TIA, L—FUEFLTEI-REEST
PUENRBHYET,

Code
s SOV SAEI—RITAILE - Ly A2 18 K@Y —EFY 2 — L THEZ. UPLOAD
=0 )w o LTTOYTLE7yTO—-—RLTLESN, I7-"H3560705 3 L7y 70O

— ROFAIZDWTIE, Ly RV 2ESBLTLES,

Example picture

W n T N

Y
!

"/ oImAL (pub) &




EZ4ECE. LTS BT —4nNTRENET:
[VDTFLEZRIRE2VEI VI LTV U TILEZAZFVICLET,
Tk, Ly R 1 TEELCEBAL TWVET,

SYTILEZZOEKRIZDN

/@ COM215

ADCO lewvel 1s
ADCO level is
ADCO lewel is
ADCO level 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewel is
ADCO level 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO level is
ADCO lewel is
ADCO level 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewel is
ADCO level 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewvel 1s
ADCO lewel is
ADCO lewel is
ADCO level is
ADCO lewvel 1s
ADCO lewvel 1s

L T T P Y

11
22
33
44
35
&6

it

99

110
127
133
149
160
171
152
193
204
215
226
237
248
259
270
259
248
237
226

215

m

-

Autoscroll

:He-line

» 9600 baud v I
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Lesson 19 ERFHEEY 12—

B

COLyRVTE, £ B, H. KB 9. B $LUBEERRT S/ 0y EYa—)L DS3231 @
FABZEEZFZFLES. YR—MEINVIT TNy FY NI ILFr—Y ¥ ENLTITDA, 3
ROT—27—TILDHTUNO [TEGEN TORWRYERTEET,

MBS iERkERaR:

(1) x Elegoo Uno R3

(1) x DS3231 RTC module

(4) x F-M wires (Female to Male DuPontwires)
EBROEN (=
DS3231
DS3231 FY Y I GHREEEF v I TY. WENYTUEBATWSH. BREY> THERE
FREEERTEEY,

— )

e

_I__l U1 vCCe
— pa
1

DS1307 R1 47K T
X q saw o
X1 S R2 47K
32.768KH2|:| 6 SCL
T 2 scL p——— A" r——¢
= R3 47K
=
_EI Ii3 VBAT (0 SDA 5&/\/\/‘—
_— BT1
= 3V BATTERY o

IR FYMNZEY 2 —LOERIDON—Y 3 RSB
3158 TH,. DELANTLLES, FOMEEL Y
VEFHFLOWN—Y 3V ERLTY, EENICiE-
T, FOFa—-—MNIT7ILORYyFEETLTLE
=0y,
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Connection

Schematic

VCC
SDA
SCL
SUW

DS1307
DTC Module

GND

A4/SDA

AS/SCL

MJC

) > e
= N =
o] =

DO/RX

D1/TX

D4
b5 PWM

D& PWM

Arduino »
Uno D7
(Rev3) -
D9 PWM

D10 PWM/SS

D11 PWM/MOSI

D12/MISO

D13/5CK
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Wiring diagram

) 40

RESET ,

RX(

DIGITAL (PWM=

ELEGQOO
UNO R3

N ON .

T
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ROEHRIHE> THRELET,
32KEVESQW EVIRERL T ESL, HREFFADEMEEL LEHA, SCLE Y% UNOR3

AR—R® SCLAR— pEHEL. SDA E> % SDAR— MBS LES., VCC EVI(F 5V R— MR
=t GND (& GND R— hMMEicshEx T,

Code
4GB, I—RTAILEOLYRY 19 UFPLEA LAY I ED 12— TTAT I LEHE.
UPLOAD 24 w4 LTTO4Y 5.7y TO—RLTLEEL, T5—NHIEEOTOTITLT

W IO— ROFAIZDONTIER, LyRV2ESHBLTES,

ChEETTABEIC, <DS3231>TA4 TSNS VA MN—ILENTNB I LEEERT DA, BEITIY
CTBAYAM=ILLTLEESN, F50La0E, a— RAMEEL FHEA.

FATZVT7AIILOO— ROFMIZDNTIEZ, LyRA V1 ESBLTES,

Example picture

2eecm

BoREE
R Uy o
1) = - I

v208 BT
. DS1307-Module-V03

L Sy
N0 3™ oD TN O
o NN A

. : DIGITAL (Puti-) 7 #
ELEGOD

E UNO R3

i
=
1]



FZAERCE, BV A-ANRDOELS IR EGAND CENTEET:
[UTILEZAIREVEI ) LTI TILEZAZAVIZLET, YUTLEZZOERICDTIE,
LyRA>1TsELCERBBLTLVE T,
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Lesson 20 Sound Sensor Module

e

COLYRVTER, YUY RV HED 2 —LOFERAZEFELET. COEZ2—LIZE 2D
oHINBYET,

AO: 7FHRaJHA. 1/ DT ILE1 LEHEBEES

DO: ENREAHIEHMECET DL, HAFBELARLFLFBELARLOESICAYEY. HERE
F. RTFVY 3 AR ERBT D LICE>TERT D ENTES,
RAVRGEEOBREEEICHRHETEDLSICTBICE. EV2a—LEOTEOERAERT VY 3
A= EELTRHELEZBELTHTLES, FOEESEEZDLE, DRCEL 10D =T LN
WETY,

1.DO:digital output
2.VCC: 3.3V-5VDC
3.GND:ground
4.AO:analog output

[ SRR TR

W B ERa:
(1) x Elegoo Uno R3

(1) x Sound sensor module

(4) x F-M wires (Female to Male DuPontwires)

EmOEN

Microphone

FIURATa—HE. IRLF—EHITALMOWIEIRT ZEETT. YA V& FIRLF
—42BLESICTRT I NI VAT —HTY, ThEEEORWICEC., <AV FSEIELE
EHA XTHETEEY., 7TUr—vavicko TR, M/ B 7+ VBB IEMEFRLT
BEEQESICTRTIBENHYET. CCTIE BFESEFE. /- MV aVEETALfEDN
TWBILY by baAVYTFUH—A VIO THERLET,

FOEBEMATRET D LS5, ILY by barTFroH—<4 4 Ak IFFITER
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AEF v RV AV AQFRICEDOWTEELEY. ThiE 2 2OTL— Mol Sh. —HEEE
EBEhTHEY (NI TL—hEFEATOET) ( BHFOTL— MEXA YT T LEFETH, &
BEENHYETS. BLURETL—FERET S, SFNTA VI ITLICEDOND L. IREINIAT Y.
7L — MEAOHBEBRENTNL . AIERERNTN D,

ChbDOIA I OKRVIE, 4T —BEPTTIREZRHE T 5 -HICEFRIEICACFERShTE Y.,
ChbDIREIEZF DEDFEROEZHICESESICERENS, LREORITRENTINS 2 AOMIE,
[i% & DESESUI-FERsNET.

EWEOEBEOEEARN, XA/ 0T+ D4 BB EATEILT S, LEE. EEFOBT
ZEY TSHIBMEITBLITIVS, XA MNIFOT4IILA—E L THBEL T3, SEES/DSIR
ik, SAEREBBL. LORICTRENEZNREBEB>TEXA T I T LLEICES S,
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Connection

Schematic

MIC

L

Arduino
Uno
(Rev3)
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Wiring diagram

E-

o |

= |
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The code

B, 7RI LE0—RT74LE - LyAY 200 DY REVH—FEY 2 —)LTHIE,. UPLOAD
)y LTTATILETYyTO—RLTLKES, I7-AHIFEOTOT S LT v T 0
— ROFAIZOWTIE, Ly RV 2ESBL TS,

COEDa1—-ILE, 2 DOESHNE—RERMELET.2 D03— R digital signal output &
analog signal output A% Y £, digital signal output D3 — R(&, BSEN—EDEICET S &
EEL., TORIESE MY H—-L, Arduino @ dig#11 EVBNALRILEHAL, 1207 —
A2 L AERFICRITLEYT. CobUAER. BRLRERERSACK--TEET I ENTESD,
analog signal output @3 — Rk, EYa—LO7FOJ@ERARY. YU T7ILEZRICEHESR

RLET, @RI, COEE. LRROBERES A K> TEET I LHTEET,

Example picture

Ty gummy g sy | | -

! (-




EZ4ECE. LTS BT —4nNTRENET:
[CDTFILEZRIREVEI Y LTV Y TILEZREAVIZLET., YU TILEZZOERICTDNN
TlE, Ly RY 1 THLLCEHBLTWET,

( @ COM21 (Arduino/Genuino Uno) . n;@l@u.ﬁ
| I Send

a2
a1
a2
a2
a2
al
52 i
a2

-

o
=
m

124
50
54
52
i 46
[49
51
52
52
53
52
52
52
54 -

D :ﬁutnscrnl]é [He-line v] iBElUU band I
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Lesson 21 RC522 RFID Module

B=

COLyRA>TlE, UNO R3IZRC522 RFID Y —4#—EY a2 - ZEBATIHEEFEHLEST.,
DEY a—J)LI&, Arduino, Raspberry Pi, E—=4LAR—RAGEDIY FO—F—LBIETEHLHIC,
SPI (Serial Peripheral Interface) "X &{FHAL Y,

WL BRkERR:
(1) x Elegoo Uno R3

(1) x RC522 RFID module

(7) x F-M wires (Female to Male DuPontwires)

aRamDARTT

RC522
MFRC522 (%, FHEfLBERAMCEER) —4/71442TY,

13.56MHz, MFRC522 |) — & —(& ISO 14443A /MIFARE®@E— REHR— ML TLET,

MFRC522 ORIERIA(SEBIE. I1SO / IEC 14443A /MIFARE®H—RE RSV ARV B EBET D LS
CRETEhI) =BS54 270 TF%, BIIOTY T4 TEIEAL THRETHZENTEET, =
{EHERD (&, 1SO / IEC14443A /MIFAREREIR A — RE LT MV ARV Ah b OIEEROERS
FMESHIENERE THRNLGRELRMLET., TULEBPETE% 1SO / IEC 14443A T L —
IUTEIT—®E (/XU F 4 &CRC) HME L F 9 .MFRC522 (& MIFARE®Classic (£ :
MIFARE®Standard) #REHR— L TOET, MFRC522 (&, WHHETHRE 848kbit / s @
MIFARE® SiREAXIRE % 5 L =IFEMBELE Y R— L TULET,

SELFBRAMN VE—T A ARNEESATNET., 1 V2 —7 o4 AL FEGORIERZENDC &
e SPl interface

e Serial UART (/¢ REEMEAICIG L =BEL NILO RS232 (ST VET)

e |2C interface.

TR, MFRC522 & OEMRIG 7 > T HiEGiE AL -—RISEENMERL TOET,
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Connection

Schematic
en = =
= [Fs] :_-
RESET DO/RX
RESET2 D1/TX
AREF D2
[OREF D3 PWM
D4
AO D5 PWM
o
— Al D6 PWM |— RC522 <
A2 Avdndus 7 b—o s INT/SOW
A3 Uno n8 f—oo SCLK MISO
(Rev3)
A4/SDA 1CSP D9 PWM MOSI
A5/SCL D10 PWM/SS )
=
g 2 (L]
D11 PWM/MOST
D12/MISO
]
D13/SCK
N/C [CSP2 MISO
1CSP2 SCK
ICSP2 MOSI
=
z
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Wiring diagram

;

6 @ O

o
o~
N
|9
Y
=
L
[= =

8

(a]1]
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Code

FdgiE. O— R7AILKDL v R 21 RC522 RFID Module ©7 04 5 A%F%. UPLOAD 2L T O4Y S L.ET
vTO—RLTLEES, ITT7—AHIBEEOTOTTLTyTO—ROFEHICONTIE, LyRY 2 #&88BL TKL
ZE0,

ChEZEFTTBEIC, <rfid>ZATITIVRA VA M—LENTNRZ EEERT 2H. BDEICIHGLTEBA VA M=ILL
TLEEL, F5LB0NE, O—RR2EEELFE A,

SATSNT7AILOO— ROFFAIZDOWTIE, LyR V1 H#SHBLTLESL,

#define RST_PIN 9 // Configurable, see typical pin layout above
#define SS_PIN 10 // Configurable, see typical pin layout above

SPIEYDRIBIFFY FITE->TERYFETOT, Hitx/ L LTETIVNERHY FT,

Example picture

& (o]
8 (e
5, [}
N [ne]
' [van]
=

P
0
N
e

®
A
il
—
T
AJ
(e
&)}
N
N
®




EoAERCE. TARERATOH2008bMY £
[VUTFILEZRIREVESI YUy LTV Y TILEZREAVICLET, YUTILEZZOERIZOU
TlE, Ly RY 1 TEHLLCEHBLTWET,

(@ comais =] B
|

arning! this example overwrites the UID of youwr UID changesble card, use with care! =
Card UID: &8 E3 F& 74 II
Card did not respond to Oxd0 after HALT command. Are wou sure 1t 15 & UID changeabls

[Error name: Timeout in communication
Activating the UID backdoor failed
ew UID and contents:

Card UID: &6 E3 F& 74

m

Card SAK: (3
l ICC type: MIFARE 1EE
ector Block 0O 1 2 3 4 5 B 7 5 91011 12 13 14 15 AccessEits

15 B3 00000000 O0OOFFO7 B0OBIFFFF FFFFFFFF [001 1] B

G2 00 00 000D 00000000 00000000 O0O00O00O0D [O0O0O0]
61 0000 000D 00000000 00000000 00O00O00O0D [00O0]
B0 00 0000 OO0 OO0 0D OO0 OO0 OO0 000000 00000000 [OO0O]
14 53 00 00 0000 0000 FF O7 80 89 FF FF FF FF FFFF [0 01 ]
58 00000000 00000000 00000000 O0Q00O00O0D [O0O0O0]
57 00000000 00000000 00000000 O0O00O00DOD [OO0O0]
56 00 00 Q00D 00 OQD OO0 OO0 0000 O0DO0 O0O00O0DOD [OOO]
13 55 00 00 0000 0000 FF O7 80 89 FF FF FF FF FFFF [0 01 ]
54 00000000 00000000 00000000 00000000 [O0O0O0]
53 00000000 00000000 00000000 00000000 [O0O0O0]
52 0000 000D 00000000 00000000 00Q00O00O00 [00O0]
12 51 00000000 000D FFOT B0 89 FF FF FF FF FFFF [0 01 ]
50 00000000 00000000 00000000 00000000 [O00O0]
49 00 00D OO 00 00 00 00 OO0 00000000 00000000 [OD0D0]
43 00 0D OO OO 00 0D OO OO0 00 O00O0DO0 O0O00O0DOD [OODO0]
11 47 00D 0D OO QD OO0 QD FFO7 BOBY FFFF FFFFFFFF [001]
46 00 00D OO0 00 00000000 00000000 00000000 [000] =
1 | ] [ r
hut-:-scr-:-ll :He'lline v: :QEIUU baud v: I

k. 3
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Lesson 22 LCD Display

B

SOLYRVTE, BEFOLCD T4 AT A 2B L THEATSHEEFELETS. T4 ATLA
SIXLED Ny I 54 bABH Y, BITICRKR 16 XFD 217ERRCEET, TA4RATLA LOENF
DRAFLEENFEBRTIEICILERDENTEET., T4 AT LA EEBTHWEGTT, 7
FRANERTRTELHDHDTY,

COLYRYTIE, LCD SA T J YA Arduino 3> A7 05 S LEETLETMN, ROL v XY
TREVY—2FERALTREEERRTHLSICLET, |

A e e

5‘ 1
':4" vssvol

WS Bk ERaR:

(1) x Elegoo Uno R3

(1) x LCD1602 module

(1) x Potentiometer (10k)

(1) x 830 tie-points Breadboard

(16) x M-M wires (Male to Male jumperwires)

aRamDARTT

LCD1602

LCD1602 O E > OB

VSS: /5 RIcEsRT dEY

VDD: + 5V BRICEHT S E >

VO:LCD1602 Y SR NEFBSTZEY,

RS: LCDDAEVHDE ST A EETALHEFIHT L VR ABRE Y, BEICERSATH
PHNBERETET AL YRE, TEEGSOLYZ4E (LCD Oy hO—=FNRICAET 25D
ERESRT D) TBERTEET,

R/W: 5 H L E— RELFESARAE— REBIRT DRAHL/BESARE Y
E:O—LARLOIRLF-—AHEEEN DL, IDCEY 2 —LICEBET 2HSERTEE M r—T L
Ev.

DO0-D7: T—42&H#rEETH-HDEY

Aand K: LED Ny & 54 MEFHIET B E Y
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Connection
Schematic

Arduino
Ino
(Rev3d)
ICSP

Cs5P2 5CK

"L
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Wiring diagram

154 / 223



LCD T4 AT L A (21& 6 DD Arduino EVAMRETY, IRTARTURIILHAICEEEENATLET,
Ff. 5V & GND OEGLVWETY,

WK ODDEHZEITOSVENHYET. TLy RR—ROLEEPIZTA RTLA%U~RDE, HEYHD
YMEFICEVEBRTADOCKIEET. IS, TLy RER—R0fT0 117B08R— Ro—FLDT
CHR>TNBIBREEEBITESITT, Ry NORFAE—2TAATLADEY 3I2DBCRNERD
= RBEESNGOTLESL, [Ry b & TARATLA0aY SR MRS S =HICFERS
hEY,

TARTLAIEAYZEVARYMF O TORWRRETT 1 AT LA MEsh TS ENHY F

T. TO\BER. ROEI Y 3 Y DIERICRES> TS,

Code

FigiE. O— RIT7ALEDL YRV 22LCD TA AT LA TTATSL%ERHE. UPLOAD £ Uy L
TTOTSLET7yTO—RLTLES, I7—NHIEEOTOT T LTy T O— ROFEMAIZDN
TlE. Ly RV 2EZBHBLTLEEL,

CNEFTTBHEIIC, <LliquidCrystal>Z A4 T UMNA VA M—ILEh TSR LEHERT DH. BE
SIELTHBA VA M=ILLTLESL, F5LAMNE, O—-RIERELEEA,
SATSVT74ILOO— ROEFAIZDOWTIE, Ly RV 1ESBLTLES,

Arduino A—RIza—R#7vy7O0—R3 3L, 'hello, world'E VS AvE—UMNEREIA, FOE
SO HTY N7y T T RHENRRENTT,

AT YFORIO LIF. ROITTY:

#include <LiquidCrystal.h>

Chix Arduino ISRBRZA 7oV EERALEWC L EZZAET,

RIZ, MABIET 2EAH BITAH Y ET. i, Arduino DEDEVETARATLADENDEVIC
BT AN EERLET.

LiquidCrystal Icd(7, 8, 9, 10, 11,12);
COOD—RE7y7O—RLEE. Ny I T4 MEIJLTWBRC EEERL, XFEAYE—IUNER

ENBETRT UV a A2 EFHELET,

'setup HEREIC (X, XD 2 DDa<Y KRB YET:

Icd.begin(16, 2);

lcd.print("Hello, World!");

BIE. RBT 1A ATLAIZRRENBIINETOHERRTA T IV ITEAET. 2/7BICE. BEHO
BHIOITICRREND Ay E—UNRRSNET,

'loop'BEIZ(X, RD2DomaxY REHYET:

Icd.setCursor(0, 1);

lcd.print(millis()/1000);
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BIOTE, h—VILORE (ROTFRA MERRENBZMNE) 250 171 IRELET, FIBESE
FESEEAEESH 0 TEHAEC T ADBFYET.

247HIZEE. Arduino Uty h=hTHhb DI UBEATRRENET,

Example picture
-

lﬂ"""’?r‘. ' v
l’\.._'" |
\

TR A A I AL
" VSSVEDVO RERWNC DODI-E-LIs-P4-D6-56 17— K
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Lesson 23 Thermometer

S

COLYRYTIE, LCD T4 AT A AL CGREZERRLET,

MBS IBRERR:

(1) x Elegoo Uno R3

(1) x LCD1602 Module

(1) x 10k ohm resistor

(1) x Thermistor

(1) x Potentiometer

(1) x 830 tie-points Breadboard

(18) x M-M wires (Male to Male jumperwires)

aRamDARTT

Thermistor

—SRRFY—TIUER T, BEC &> THRANTN T DI T, TS, TXTOMHEE

FH—3I247TY, MAFBELCL>THOINCERULETA, ZORUFBEIFR N, BIE
TOIDAEETY. T—IRXRTEECL> TRIUEAKRECENLT S LS ITfFohTEY. 1 EH
=Y 100 A — LA EZSE B ENTEET!
H—IZ4(2F NTC (BOEBRERE) & PTC (E0REFRE) o 2 #ErHdYFT., —MKkic. BE
BIEICIE NTC £ —AEREATOEY., PTC Uty 4 T E2—XELTLLFERAELET,
BEALRTSEMAMEMLES, 2FY, BRARNDIEFERL, BRE [Fa—I vy ] L
THEERELET.
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Connection
Schematic

NTC

Arduine
Uno
(Rev3)
1CSP

tes

| ]
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Wiring diagram

L L R
* % & 8 @

LA B B B B B L B BEL B L e R S R R U N
¥ &% & % & & & S F F 8 B F B W P F B T P WS W E B BN

LN B B B S e H T B S L B e N B R O U B O B O B e N L N U B R B I B L B L N R B S N L U B e B S
" " @ 9 @ 0 9 % & % 0 0 9 0 W R E 8 E R ERE TR E RN " 8 0 & 0 & 9§ 8 ¥ 89 S0 R P O SRR RN

USSR v OO | |11 SR | SO IO

e T wwew e e 9 L] e B H ® o » o o il "s l ® » & » ® ® ® % % 0 0 0 ® ® F O W O W B W
L . 0w . L I B B B L B L L R L L B B R
L ] o8 o o s o ol e =e » 0o o e sfiphiofietieofle o ole o/l » » W W » » o » o @l #» Wl » ¢ » @2 # # % @ ® ® @ ® % & & & @ @ & @0 @
L L LN - & @
L L L " 8 8 0 8
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TLy RR=—ROLAFTIMELYRY 22 OLA T MBSO TWSE®H, Ty RR—RIZTh
EELELTECLE. BRIIAYET,
COLATIRTOLEMESNEZRY FOIECISWLKDOHADD ¥ U R=D4 v —RHYFET,
10kQOIHLE Y — S AR EFTRTAR— RITEINShTOET,

Code

B8, 700 5L%50—R74LUE - Ly Ry 23 BESTHEE. Z7y7Oo—R&4 JvsLTTO
TIL&T7yTA—RLTLLESY, I7—2HBBEOTAY I LTy TA— ROFAICDNTIE,
LyZY2&8RBLTLES,

ChERITTBEIIC, <LiquidCrystal>5 A4 T 7 UMNA VA M—ILEN TS L EZHERT 2. BE
SIHECTHBA YA M=LLTLESL, £50LA&0ME, O— RNEBEL EE A,
SATIVT7ALOO—ROFMDNTE, LyRY1E2BBLTLES,
CHIZDWTORTYFRELYRY 22 DR 7y FIREDWTWEY, ThEHA70 Arduino [2A—
RLT., BREDIEEBCCLICE>TREE VY —2BH L. BEOLENADMAYET,
led'axy RoElzaty MTEEL LEFTY,

//BS E D4D5 D6 D7

LiquidCrystal lcd(7, 8, 9, 10, 11,12);

ChizkY, FETIEVEEFTIHESCFLYBRICAYET,

IL—THEETIE. 2 00EBANS AR S TWEY., TP BBV Y —ALOTFT O EEED
BECERLAThEARYELA, RIS, ThoERRTIHEEIXRLATAERY FEA,
Y. BEOFAEERTHEL &5,
int tempReading =analogRead(tempPin);
double tempK = log(10000.0 * ((1024.0 / tempReading -1)));
tempK=1/(0.001129148 + (0.000234125 + (0.0000000876741 * tempK * tempK ))
* tempK );
float tempC = tempK -273.15;

float tempF = (tempC * 9.0)/ 5.0 +32.0;
BWRTARATLA TS 2R ERTRTPOFELOCEAHYET, THMEE. HANEICEL
MU= R B EIERY FEBA, LEN-T, IBEAMN101.50 A5 99.00 ITEESNEIBE. B \GAERY
BN D DRDEHENT 1 AT LA CKRIBRIASY ET.
ChEETRIZIE. L—T0RYIZLCD niTekEEsE T,
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lcd.setCursor(0, 0);
lcd.print("Temp c ")
lcd.setCursor(6, 0);
lcd.print(tempF);

MNRYFTFWHRIAAY ML TARATLLAD 16 DFEBOHERBZDIZENLEETS, FTOREONF
& EBROHRARY NITHON B AR—ATHRIT R EMNTEET,
TIU0EFLANTBIZE GiARYNEOH—Y IILNEEREL. ThEERILEYT,

Example picture

W TN - O
e ' T~ 4
EE

UDIGITAL (PLiM-) &

8 ) .H‘.’"'Y‘lfi’ﬂ sli'lﬁ

DVO RS RW™H' DO.DL D2 LG k4 D5 D6 D7 A- K
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Lesson 24 Eight LED with 74HC595

B

COLYRAVTE, 8D2NHANEVEHEDHD LR, UNO T8 DDAELRARLED 2FHT 35 55FEH LY.
UNO ExIC 8 {E( LED ##ZE4tL TR ZELT 2L TEEIMN, TCICUNO OEVAMFENRS EhET., UNO I
X EADBEORER > TURIMES, £5F82LIE OKTEIN, REaVPtEyH— H—AREEAVBRIEFAHY ET
M, EVAER->TOANI LEEHBRICECEATHNTLEEL, LENST, ThEIFTSIRbYIZ, 74HC595 ¥ U7
WXL - aYN—=BELEFENDTF Yy TEFRTSICLICAYET. COFYTICE8DOEN (BE) £L3D20DANN
rHY., —EITPLS>T—2EANILET,

COF v Tl&. LED ZERET 2OMNDLELC AYET (1 #MEI< 8,000,000 ETEAL 1 FEICL

500,000 Bl LED £ A5 EANTEEY) A, ABAREHTES LY IS, HIVTY,

WE ISR ERR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard
(8) x leds

(8) x 220 ohm resistors|

(1) x 74hc595 IC

(14) x M-M wires (Male to Male jumperwires)

P DB

74HC595 Shift Register:

YIRLIURBF 8 DOAEVMEBLE L TEALNDLOERIGFT 2—TEOFYTTHY., ThT
AT FEE O OWTANIRYET., ChboDBEEENENG D EEEFTISRET BICE. F

vwIO [T—42] EVvE [yOvy ]| EVTT,
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Data Clock Latch
pin 14 . pin 11 pin 12
l v l Outputs
1 —» 1 P pin15
0 = 0 P pin1
1 —» 1 P pin2
1 —»| 1 +—» pin3
0 —» 0 —» pin4
0 —» 0 —» pin5
1 > 1 [—» pin6
1 > 1 » pin7

Data

Clock
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Sy EVESEDNILAEZETIVENHYET. B/ULART, T—E2EYRNSDIFE. 1
BRYTRLIREICTyYashES., 8 HAD/UANTRTREFEShD L, 'latch'EY EBRIC
TRHLBEDENTYF - LYRZICOAE—ShES, ThEFBETY., E5LG80E TN
YT MLYVRAIZA—RENTS[E, &> LED AL FT.

T FyTIZBEHACAF—T L (OF) EVAHY., ChEFBAL THAEIANT—EITA =T
LEEFT4E—TALET, ShE PWMIEEO UNO EV(z#E4iL. 'analogWrite' 2L T
LED OIEE 4T 2 &N TEEY, COEVETI T4 T70-THdH. GND [TEHELET.

Connection

Schematic

" Arduino i
AZ Uno 8]
{Rev3)

I
I

=,

GND

Q4 TAHC595 OE @

i srn
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Wiring diagram

L L

- . @ - * @
® % @ & & ¥ B B B B W W . @
* " T e 8 0P " R O O R PW L
* 9 & ® 0 0 " ° 0 O R0 L
® & % 8 8 F 0 8 O W W B L
" 9 9 W T P R PR RPN LS

. ® 9 e 8 " " R S O ORECDRE L
& & % & & & & & % 8 @ B & @
* % % & 8 0 8 & ¥ ° 0 @ L
* " " e " W 9 e F O TN & %
" % 2 ® " " R S O B LN
Ll L L
L LA L

A )

X3

€3d4333
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8 DM LED & 8 DA RS 5D T, KERITEM A Y OHOEGENVETT,
BOFTRTDLONENITIELT BDT, HEH L 74HCS95 Fv TR BL ONRBGHETT, NQUFR/ v FATL Y
RAR—=ROLEZICHEL LSICLTLESL, FyToE 1RO/ vyFOERIZHY FT,

UNO DL DTIRL 12NV T ML IREAD 14BEVICTEEFT UNOALDOTO AL TT AV T ML YRAD 12 BEVIZTEE
FTTFOALUNOMBLTURLIBMNY T RLYRLDEY #11 I2{7EF T

ICOEAD 1 DERNT, IRTHF v TOERICHYET. LEN>T, BRESHITT 271-H(C. LED 3@EKKTY.
FyTOE. BNSEERENNEICRELET. HSBOU-—ROLABBEWCEML TOWENWI LISERTIVENHY T,
BR%Z UNO (L8559 $RIIC. ChEBERRTHIVENHYEFT. Y— RAEHL TOAROKREBTIRNESEZREY 5 C L 1\FEA
BEE. V—RRER/CLTI LYy RR—ROFAICAIF S LSICLTLEES,

RIZ, Ty RR—RICLED 2EBEELFY. LYRWIE®D LED BR(E, Fy T EILHETL vy RR—RDEELORAICH AR TFHRIE
BrYFHA,

FROKSIZO v == RERYMFHET, ICOEY 8ABTL Y RR—RDGND AFAIITC HDERNABNTL LS,
DLETIVRMNENIEZRSyFEO—RL, ThERL THTLESL, TTO LED R"R1T9 5 E T LED MNEFECFTL. ¥
RTHTLTHA VADNEYIRENET,

Code
BB, O— R7AIWAIZHBTOTSLEZHEET - Ly R 24 8 DD LED & 74HC595 #38=. 7y 7 O—K&#4 Uws LT

IO S LETyIAO—RLES, IT7—ABHIEEOTOYITLT YT O—ROFEICDONTIE, Ly RV 2EZEBLTLES,
BTS00k, FET33 20V EEETBETT. Chdlk UNO

T4HCS95 DSy F, VAvY . BLUOT—48 - EVICERSN STV RIILHNEBATLET,
int latchPin = 11; int clockPin = 9; int dataPin
=12;
RIZ, Cleds'EFFN BEENERSNET., ChE LEDAREA VFEEFTICRo>TNS R -V & FFT 5 HICFRASIE
T 24T [NA M OT—51& 8EY MEFEATIHFERT. BEY MIFVFEEFATOEELTENTNETEANDT, Ch
FFA=ED 8 DD LED OS5 EDENNFT VEFA T ITH>TOUETH?
byte leds = 0;
[ty b7y 7] #eEE. FRALTHSE3DOEYETYRILHAICERET 3L TTY.
void setup()

{
pinMode(latchPin, OUTPUT); pinMode(dataPin,

OUTPUT); pinMode(clockPin, OUTPUT);

}
loop FEEUL K], ZE 'leds' (B0 &L T, $RTHOLED #A47ISLFET., RIS, 'leds'/f2—2 &Y T ML YR RISEY, §

AT O LED A4 7 (2% % 'updateShiftRegister #FFUH L 3. 1&'updateShiftRegister & O & 5 (CEHET 20 E/RNNET,
L—TEEIE 05 AELEL . for'k—TLBH " EFRALTOND 7ETHD Y MLIRHET . EE. Arduino BEEL 'bitSet' % {#
FAL T, Z# 'leds'd LED #1425y FERELET., XRIZ, 'updateShiftRegister ZIFUNH L T, leds AZ54f ' leds (<& %
LOERMT DL CEHLET. RIS, [i]l A Yo U AV MSh, RO LED BT 2 E TICHEOELENH Y T,

void loop()



leds = 0; updateShiftRegister(); delay(500);
for (inti=0;i<8;i++)

{

bitSet(leds, i); updateShiftRegister(); delay(500);

B2 'updateShiftRegister (. BAI= latchPin £ 0 —IS&%E L. RIS latchPin 2 U/ (=3 38TI= UNO BISL 'shiftOut' 2 IF
H:ll Lij_o

ChiFADDNRTA—BELY, BIO2D2FT—4L 70V Y IZFREFRERTZEVTY,

BBEHONRZA=R(E, T—2OEDOEDEHBT I EIEELET., AL RPEERE Y MASBHSDOHYTYT, Chik
[ETFMEw b] ©TF, Bit' (LSB).

REONRTA—RIEZ, YT MY RRIZYT NENDIEEOT—2TT (ZOBER leds'TY) .
void updateShiftRegister()

{

digitalWrite(latchPin, LOW); shiftOut(dataPin, clockPin, LSBFIRST, leds); digitalWrite(latchPin, HIGH);
}

A AE

LED ® 1 D& A VITT 2D TEAL A TITLIZWESE. O Arduino B8% (bitClear) # 'leds'Z#Tca—ILLET,
leds'®E v hA 0 IZERTE

ZhickY,
Eh, =B LED £ 89 % =8I 'updateShiftRegister ZIFVH T [ TEIIZG L BERH Y E T,
Example picture

‘-’}?l 8

E 3 @
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LY 40" / AVt | . I A EEEEEEE B 3
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Sliiiiiiiiiiiiiis AL~ - - \iuidmie - -
T delse SYNIN @/ / 1
_________________ -} - - - s = s == - = - = = = - = = = = -9
_________________ e EEF A - gJS- - N>
FYE R R R R R E " 22 B O ) = = = | = SN E = = 8. - WE=ssaea - o
Y T T R R L R L A L ssssesEWl s i EEEERE Y
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Lesson25 ¥ Y7 ILE=4

B

CHOLYRVTE, LyRAY 24 #R—XIZ, Arduino Y U 7LEZL—%FALTaIVE2—4h
> LED #4104 dee%BML T, Y UFILEZRIE avEa—4& UNO EDRED [DAE]
TY. FhE. FAYTIERNT, F—R—EAD UNO 41T 501, TFRAIMAvE—Y
EEZETICENTEFTT! HEZE OVE2—405a Y REXELTLED 2507 <#%
CENTEEY., COLYRYTIE, LyRY 24 LFE-><KRALBREFFEDOTL v RAR— KL A
TOMEFERALES, TELYRY 24> TORIMBRF. Ly AV 24 1TfE> TLEEL,

Steps taken
CHORTYFEHEEOUNO 7y T7O—KLES, Arduino IDE DY —ILNX—O—BHGOKRE >
)y LTLEEN, REVETFICHTEHEATHET,

- The_Serial_Monitor | Arduine 1.6.13 E@g

Edit Sketch Tools Help

The_Serial_Monitor §
1
2
3
42 int latehPin = 11;

5 int clockPin = 9;
5 int dataPin = 12;

Sfwww. elegoo. com
Ji201e. 12.9

m

woid updateShiftRegister ()
11
11 digitalWrite (latchPin, LOW);
12 chiftlut (dataPin, clockPin, LSEFIRSI, leds);
13 digitalWrite (latehPin, HIGH);
141
15 woid setup ()
18 |{
17 pirMode (latchPin, OUTFUT); o
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Z byte leds = 0
a




RO 4 > ROREEET.
[VUTZILEZRIREVES Yy LTV Y TILEZAEAVICLEDT., YUTILEZLAOERIZD
WTlE, LyZA> 1 TELCEHRBLTWES,

P

@l COM21 (Arduince/Genuine Uno) E@ﬂ
|
Enter LED Number O to 7 or “x’ to clear it
Autoscroll :Hewline 'r: :'EEIUEI baud v: 'J
- - o - I 1 [ )

SOOIV RYEY ) TILEZL EFEN, Arduino IDE V7 Rz 7O—ETY., F0OMLSRE.
IVEa—4m5 UNO R— R (USB &ZH) ~DAvtE—YDEEFEL., UNO LD A Y E—Y OF
EOmMAETRICT DL T,

Arduino IT&>T [LEDES 0-7 ZANHT B0 x ‘&7 VT3 B] LS AvE—IUNKEFEshF
L7, Arduino (SEZCENTERaRY RIE x| (FRTO LED 24 7(2F %) izt
(29 % LED OEE (0 F RO LED, 1(FXRMDLED1 D, EDOLED T7ET) .

SUTLEZZOLEIZ EE] R2VEBLT, ROARY REANALTHTCESL, Thb
DNFEETRERANDLEE, [EE] &#HLET, x035

LED A TITIRTHEITL TLBIBERE. x EADL THHREH Y FTHAN, FEESEANNT L
W59 % LED ATL. UNO R— RALHEREA Yy E—INFTREhET., YUTLEZFHRLUT
D &S ITRRENFT,
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COM21 (Arduino/Genuine Uno) E‘E'g

| Send

F
I'rI
T

Enter LED NMumber 0 to 7 or "x’ to clear
Turned on LED 1

Twrned on LED
Turned on LED
Twrned on LED
Turned on LED
Twrned on LED
Tuwrned on LED
Cleared

m

=1 @ O = L) k2

Autoscroll Newline w* | 9800 baud

HI—ExENADLTEEEEHT L, TXTOLED NBITLET,

Code
g, O— R+ NRITHDT 07T L5@BEET - LYRV 25V UTILEZA2BE. 7y 7
O—RZ9Uws LTTAYILET7yTO—RLTLKESH, I7—MNHIIEEOTOTTLT

v 7O— ROFFHIZDONTIER, Ly RV 2ESBLTLES,

CHREBEDESY. AT YFRLYRAY 24 THEASATNR AT vy FITED
WCTWFET, FCTITTEFHFLOE Y MMZDUVTERBEL E . Arduino
IDE DFTLAER YT v FESIRT 2 LEFTT,

'setup HEREIZ (X, RABIZ 3 DDOFHLIVTAHY FT:

void setup()

{
pinMode(latchPin, OUTPUT);
pinMode(dataPin, OUTPUT);
pinMode(clockPin, OUTPUT);
updateShiftRegister();
Serial.begin(9600);
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while (! Serial); // Wait until Serial is ready - Leonardo

Serial.printIn("Enter LED Number 0 to 7 or 'x' toclear");

}
9. 'Serial.begin (9600) 'L W\5aTY KRB YET, ChickY > ) 7ILBEEH,IFEIBEESH. UNO

(X USBEGZENL TavY REXEFETEET. E9600 (FEEGHO [R—L— ] LFEFRFET, ChiE

T—EDEEERETY. ChELYSIMEICEETEEIMN, Arduino Y U7 LEZL—bFE CIEICE

B3 ENHYETS, CAICDODOWTEHETHALES., S0ECA. 9600 DEFITLTHNTLE

=L,

‘while' T¥RE $17(&. Arduino X4 v £ —Y DIXEZERMIAT SIS, USB 5D 1 5 —73 Diml<@h

RHBILEEFIILET. £S5 LANE, AvE—VREEEFESATIRRShANWIENHYES, =

D Z4 &, Arduino UNO A Arduino RA— RZBFMICY v b3 B DT, Arduino Leonardo %f{#

HALTOWRBECOHIMETT, ChiF. YUTLEZS4—2BOVEEICEEBNCY 2y bshES

M. ThiE Leonardo TEEZ Y FHA.

'setup' DIREDFTL W\TE, YU TFLEZROLEPICRRENTNSEI A E—CFXEFELET,
[L—7] #EEE. $RTOTH Y a3 VANRES BIBFTY:

void loop()

{

if (Serial.available())
{
char ch =Serial.read();
if (ch >="0"' && ch <="7')
{
intled=ch-'0";
bitSet(leds, led);
updateShiftRegister();
Serial.print("Turned on LED ");
Serial.printin(led);
}
if (ch =="x')
{
leds =0;
updateShiftRegister();
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Serial.printIn("Cleared");

}
L—TRTRETBTATOHOEF, i XRTF— AV MRISBRERES., EAd. BHAHZOD

Arduino 8%y 'Serial.available () 'OFFUH LA 'BE'THITHIE, FRALWMOZ LEERI Y FEA.
Serial.available () (&, T—4AUNO [SiEfEEh, YUHREENE > TUVKIL true' 2 RLET, =5
AyvtE—VEFENY T 7 EFENRDEDIFEFEN, TONY T 7 RBTRHRMESI(E Serial.available ()
A true ZIRLET,

Ayt —INZEShEBEE ROD— RFICERRELET:

char ch =Serial.read();

ChIZEY, Ny T7hBIRONFAFGHAEN, Ny T 7hbHEBREShES., Fi. T ch'izEY
HTET, TE 'ch'iE ‘char'sXd ‘charBTHY, BRINREBT 5L SIS, B—ONFEHRRFLET,
VITLEZROLERI<HZT OV T MOIERICHE> TLBIBE., COXFE0MND 7 DRED 1 HTDE
Fh [x] OXFONThAICRY FT,

ROTD AT — AV ME 'chDBXF OLALT, XF ' 7TLATTHELEERL T, 1H1THD
MAESIHEFzVvILEY., COLETNFEURT 2OA/DLFWICRAETIN, TRICZETANLD
nEd,

BEXFE. ZOASCIHELFENZETOHESTRENET, ShiE <=¢> =%FAL TXFEK
RY DL, RIS T ASCIETH D EEBKRLET,
TAMAIET B L. ROTICERTT

intled=ch-"0"

SENFOEMEEEZToTOET! ANAShEHFOOThANGHEHT [0] ZFEL THET,
LEA>T, 0EANTSE 0 -0EF012RYET, TEANTSE 7T - 0EERICFERSHIT
WS ASCIMERDTHF 7 LEFLKRYET BET

LED 4 VTl z0EWS T EEH>TWADT, ZOEY & 'leds'lcty bL, ¥ T bLY
AREEMTBETTY,

bitSet(leds, led);

updateShiftRegister();
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RO 21T, HRAYE—VEVYUTILEZRICEERLET.

Serial.print("Turned on LED");

Serial.printin(led);

BAIDIT(E Serial.println T(&74: < Serial.print ZAL TW\EY, 2 DDIELE, Serial.print (&,
EDONTA=FITABEIR L ZRICHTLIMTERRLEWE WS 2 ETY., BHIOITTINERER
LET. ChEE, AvtE—U% 2 DOBHICHNTHEHTT, RIS, —REAEEY b
‘Turned on LED'& LED &S,

LED %, T+ X XFFITE AL, [int] ZEICRF<hFd . Serialprint (X, ZESIBFHFT
BENETHFR LTI, FEE InthEhEdHGY OFFEOTEE LD EMNTEET,
T—AENIRY B AT —MAY MDREIZ, 1 DOHENMUBEIZIBS. 'ch'HhXE X THBHIH
ESHEERT D 2EBHD IfRT—MAY MBYET,
if (ch =="x')
{
leds =0;
updateShiftRegister();

Serial.printIn("Cleared");

}
F5CThNE. IRTCHOLEDEVUT L, BERAVvE—VEEELET,
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Lesson 26 y¢&EG;

B=

COLYRVTIEK, 7HRTANNEFERL THRAEZRAIET 25 E2FELET. Ly Ry 24 THBEL, 74
FNDOLARILEFERAL TRITEE % LED O EHHELET,
MEEE, AN LEIZH =T Ly RR—FDEIZHY FT,

WE 5 SR AR

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard :
e —%
(8) x leds ’E—?

(8) x 220 ohm resistors [l
(1) x 1k ohm resistor ‘
(1) x 74hc595 IC

(1) x Photoresistor (Photocell)

(16) x M-M wires (Male to Male jumperwires)

aRamDARTT

PHOTOCELL:

FERENZNEDE. KFEEREEFEN D214 TOENOT, LDR EHEhZCELHYES., BEIATR
TE5C. ChALOAVAR—FY IO LS ITHEEL £IA. ERETOHANERL ICH=EMITIEL T
AL ET,

Chix, BBREITEL 50kQ. BBS VTR 500Q0MERF>TOWET., COIMEOCZENE UNOR3 R— KD
THAZANDTHETE 2 DICEIRT 22k, BECTRT IUVEAHY TT.
ChEITSRLERLFEG. BEENLBHAEDEDLTT,
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% X

Photocaell

Fixed
Resistor
1 kQ)

O GND

WILE ABHE—HECRY POLS TIRDFENET. KHMIFREICHHDI WEE. KEROEAXEE
fEDIRME LA L TIEEITEL . Ry MARKICG D LS TY,

T4 bELAASRFEOEDORICHD LT MAREESNEZ TKQOIER LY BRELHEY, Ry A
GND (@M > TEEEL TWBHhD LS TR Y FT,

ROEI D aVIZHBIRTyFEO—RLT, ABEFIETEL. WROELITREL THTLESE
Ly,
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Connection
Schematic

1kQ

RESET
RESETZ

AREF

s

Y
]

101¢

All

Al
—
——
——— A0S DA,
— /501

M/C

WiIM

Arduino )
Uno D
{Rev3) 08
D9 PWN
D70 PWK S
011 PWRMSMOSI
D1 2/MESD

D13/5CK

T

|

llig%éé

T4HC595 Ok

T_CF
SH_CP
MR
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Wiring diagram

L
‘
L
178 / 223

o/h y
= '/,r'l 7/
« o ow /) i
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e RIEX w
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Code
fiigig. 7005 LFE—RT7#4LA - LyAV 2674 MEILTHEE, 7yv7O—RE2Uvs L
TITOTSLET7yvTO—-—RLTLESL, IZ5—ABBENOTOTILT YT O— RO

DUTIE, LyRV2EEHBLTLES,

BUICBEINELE. 7OV EYOFRIE potPin TIE#%A& < [lightPin] CEEL/ZLTY.
Ry MRS TORWMZHTT,

27 v FIST 2 E—OMORENLEEX. RIS S LED O EHET SHTY:

int numLEDSLIt = reading / 57; // all LEDs lit at 1k

SEFEDHHE 114 TE AR L 57 TE->TWET, SIS E. ThERY hTHEHIZHFTLED
E9DDV—VIZHEILFEY. CORDLGEHEREE 1kQOENEERTH-E T, hidk, ¥
Bt ORI 1kQ (AERMEBL) THAIHE, E0ZAMYIER 1023/2 = 511 (LB Y FT,
CHIFRITLTHSTRTOLED LELITA Y, Ev b (numLEDSLit) A% 8,

Example picture

L
5 s o
" Es
L B

AE g

15% ® & & =
L B B

o o
-1
S

DICITAL pfv_ p
ELEGO

ST
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Lesson 27 74HC5K95 & 75 A MNESR

e

LyR2 2425 Ly Ry 26 5B L1188, 74HC595 Y7 ML R4 %EBL TES A Y hNERE
HELET, EFAY MNERICEI-0 DHENERENET,

WS iERkERaR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard
(1) x 74HC595 IC

(1) x 1 Digit 7-Segment Display

(8) x 220 ohm resistors

(26) x M-M wires (Male to Male jumperwires)

abmDLETT

Seven segment display

L‘,L"F(at7t7‘%>|~0)|:">@®@
1000]
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0-9 9 HTOBEST AV MIXWIHEL TWWET (ROEE. HBEOBBEZFERAL TW3IBESE. LEOR
W7 ETAY NRRTNAAZAEBRALES, BEITRT1002IRT1ICBZRZZIVELAHY E
9)

Displaydigital dp a b c d e f g
0 0 1 1 1 1 1 1 0
1 0 0 1 1 0 0 0 0
2 0 1 1 0 1 1 0 1
3 0 1 1 1 1 0 0 1
4 0 0 1 1 0 0 1 1
5 0 1 0 1 1 0 1 1
6 0 1 0 1 1 1 1 1
7 0 1 1 1 0 0 0 0
8 0 1 1 1 1 1 1 1
9 0 1 1 1 1 0 1 1
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Connection
Schematic

Q1 o I

Q2 Q0 fsm

Q3 DS o

Q4 74HC595 OE

Q5 ST_CP p—22

Q6 SH_CP

Q7 MR =

GND Q7" fe—
?

SEGMENT

DISPLAY

A3
A4/SDA

AS5/SCL

N/C

3V3

5V

Arduino
Uno
(Rev3)

GND

VIN

DO/RX
D1/TX

D2

D3 PWM

D4

D5 PWM

D6 PWM

D7

D&

D9 PWM
D10 PWM/SS
D11 PWM/MOSI
D12/MISO

D13/5CK
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Wiring diagram

DIGITAL (PWM~)

ELEGCO
UNO R3

“ANALOGIN

— N m
TR

e @ o & o
e & & 8 @
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RDFEF, 7TETAY T4 AT LA 74HC595 P o XtibEERL TLVET:

Seven shows remarkable

74HC595 pin control pin (stroke)
Qo 7 (A)

Q1 6 (B)

” 4(C)

Q3 2 (D)

Q4 1 (E)

Qs 9 (F)

Q6 10 (G)

Q7 5 (DP)

25y 7 1: TAHC595 % E4d 3

B, BEREEE ST RCEEshET:

VCC (E> 16) & MR (£ 10) (& 5V (C#25

GND (B> 8) & OF (EY 13) &5 Kk

##45 DS, ST CP. SH CPEY:

DS (> 14) (Z UNOR3 R— KDEY 2 (BBOENOTOR) (<Hs

STCP (B> 12, SyFEY) EUNOR3K—ROEY 3 (ROBOS1 V) (CHkS

SHCP (E¥ 11, #O0v4EY) FUNORIAR—RDOEY 4 (ALENTOR) (54T

ATYT 2. TET AV NTF A AT LA & 45iT 3

THT AV MF4RTLA 38EVADUNOR3AR—KGND (ZOfITRILENT / — REMFERAL
TOWETH, HBOT / — N&ERAT3EAE 38 B2 & UNOR3 KR— R+ 5V (CE#EL T EEW)
FROFRICHRE>T, 74HC595 D Q0-Q7 £ 7 T AV RTARATLA DWIETHEY (A-GH&
U'DP) (gL, RITEREZE 220 # — LOHERSBICENICESG L ET.
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Code
FRagE. a—RT74+ILEOLYRY 27 ® 7T4HC595 L4 AV NERTTOY S LAERE.
UPLOAD 24 ) w o LTTOTSLE7yTO—-—RLTLEESL, ITT7—M2NHHBEE5OTOTT A

Ty T O—ROFFEHICONTIE, LyRAYV2ESRBLTLEE,

Example picture
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Lesson284 DDT VAN T T AV MR

BE

COLYARAYTIEH, AHID T T AY NEREERATZ2HEEFELET,

1O T ETAY T4 2T A 2T 3155, HBO7 /- RTHIAEE, HBO7/—REVA
BRICEGENTOEY., TANHERBTH DIHE. HHERIEE > (& GND 28479 5.

AR T T AV T4 AT LA 2ERAT 255, HBO7 /- RELEHBOAY — REV 24
LT, FRT2H£4LET, Persistence of Vision OREIE, 1 HTOBEMNETUL\BIZHA
b5, FEERENFECRVEHICRRENDIINTOEFERDICENTETHA,

B IBRERR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard
(1) x 74HC595 IC

(1) x 4 Digit 7-Segment Display
(4) x 220 ohm resistors

(23) x M-M wires (Male to Male jumper wires)
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2R DR

Four Digital Seven segment display

Package Dimensions

CPS05643AB

15.4

|

f

14.2(0.567)
.
19.0(0.76™)

PIN |

N e

UNIT: MM({INCH) TOLERANCE:£0.25(0.01")

Internal Circuit Diagram

R BRI

9643A

12 a K
PG, | DBIG. 2 DIG. 3 MG

yIyYYYYY .i*.:.-f.*.i#}%ia!&%.i*;!.*i*ﬁz}*#.ﬂmfﬁ

5643B

Four Digits Displays Series



Connection
2200

Schematic

7 SEGMENT
COMMON CATHODE
4DIGIT

(o OB (2 o000 =006

RESET

AREF

7

D1/TE b—me
PWM

1] R

PUNIV e

. P R
Arduino =

Uno " —
{Rev3) DB

D17 PWM/MOS] Jr—
D12/MIS0 Jrn
DA 3/SCK Jr—
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Wiring diagram

M~ O s
A

m o~
t

-~
o
DIGITAL (PWM-~) £

ELEGOO .,

UNO R3

ANALOG IN

<

o~ M <
< <<

n
<
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Code
LARB. O— RT7AILEDLYRY 28 D 4 DOTORLNETVETAVRNTARTLATTOY S LERE.

UPLOAD #4 JwH  LTTOY S LET7yvT7O—RLTLESL, I7—"HIEEOTOTI LTy TO— RO

MIZDONTIEH, LYyRY2EESBLTLESY,

Example picture

® o0 CTmnN

- I'I I_I
LLQ . l_l

+ 3
& = = = = - - = = = = = = = - & & = = 5 = - = = = = = = o= = = = = - B B e = = = B & == =2 &=
i - &5 @ = = = = == = = = = = = = = = 2 = A= LI = = - = - = =5 = om - - === - o e = o=
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Lesson 29 i E—4

BE

ZOLYAVTIE, UNOR3 E NS VYD RAEERAL TMNEUDCE—42 —24IfHT 2528 FHLET,

WE S IBRERR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard

(1) x L293DIC

(1) x Fan blade and 3-6v motor

(5) x M-M wires (Male to Male jumper wires)
(1) x Power Supply Module

(1) x 9V1A adapter

B & D A

Breadboard Power Supply

INED DCE—2—I(&, UNOR3AR—ROTVAILBANLY HZLOBENEEEFERTEES. E—42—% UNOR3
R—ROEVICE>TCEHLELSET DL, UNORIKR—RICEBEEZ5Z T80 H Y ET. FAEEEREY
1—LEFERALTEREHALETS.

£V PR PR
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itk
e Locking On/Off Switch
e LED Power Indicator
e Inputvoltage: 6.5-9v (DC) via 5.5mm x 2.1mm plug
e Output voltage: 3.3V/5v
e Maximum output current: 700mA
o Y7L =% — LA Ov, 3.3v, 5vto breadboard
o SIMEBERI<(ERIG S
e Size:2.1inx1.4in
o HNEBTNA RICBREMEET 5-ODFVR—RUSBTNNA RO%T &

Setting up outputvoltage:

1!1}[

lill

Eimd Hmd fend

EAOSEXENEMU L THRET I EATEEY, EABELFRIRT B2, WHTIEV T v R EEGLET.
E: mAOY v /—) "OFF" ORBIZH DIES. B —42—LED &7 L v RAR— REBEL —ILOEREEIND

AR
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LR L
TR

Important note:

ELa—-LOAOEY (-) & TLy R

WATWET,

LTLEEL,

7

2
S

L EHE

R—ROBWE (- ) LTWATHY, EOEY (+) BFRIVE (+) TLI

IELLEY a—IAEI> TS

-

TLw RAR— R

-T7A

0
ax

ZFS5L@0E,

-

TRERMNHYET

BREEIHIC

AN

vz

L293D

COLYARYTERFY

EMTEFT,

—

L THlET %

& 2 DOE—4 EMT

-

S
FEFERLTOET. FyToRBAIOEY OXEBDIE. F2DE—2—%HHIT 5zH0DLDTT,

ERGFv T TY,

ChIFIEREIS
T OEYD

=
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Stk
o TFTIRYRAVAYILATY®D Unitrode L293 & 1293D RFERFRETD
o [AWEEEEEE: 45V to 36V
o ANAOYPyYEREDEET D
o EBESD {R:E
o IBEERT
. B/A XN
o SGSL293 #5 & TF SGS L293D & HERERYIZEEIL
e  HHER 1 A Per Channel (600 mA for L293D)
o E—UHEPNER: 2A/F ¥ FIL(1.2 Afor L293D)
o FEMEBENHAHANY Y T H1F— K(L293D)

L293D

FEEEEET

sBR/FiEEHR

1293 & 1293D F 4 EDBERD/N—T H RSANTY, L1293 (&, 45V-36V DEETHEK 1A DN FEFENERE
8T 2 £ 5 ISRRETENTIVET.L293D (&, 4.5V36V OEBETERA 600mA O HEREIEREIRMT 5 & 5 (585
EhTWFES, Jb— YL /AR DC BLUNAR—FRTYEVTE—2—HEDFEER. BIVIEEBR7 T
Vir—vavicsytoasEn/aEEamElET 5 L5 CREFShTOET,

FTRTONAG TTL BRTY., BHHE, ek h—T AR—ILEEREETHY, ¥—UY NV RSUTVREY VI L
FUA—U Y by —REBATHET., RIANERTTERMZAY, 1,2EN TRI4/N1 & 2 #B%IcL. 3,4EN
TRIANILEAEZBRLET. 1 X—TILANIBINADEE, BBERFANEAR—TILsh, ZOHAETI T
A TTABEBETT, A X—TAANAROA—DEE, CALDRIANET A E—TILEh, HAOFFZZHY /
A - AVE=EZRBIZHYET, BYGT—AANDICE>T, FERTANATE. VL /A REEFE-2FIEICE
LTI H (FLETVyD) A RS4 TEEKT 5.

Block diagram
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B u,
o 4 I
I - |
é'I:FI7 10 U—é
il A 1O
l—l ______ —_——— 0

Veea

FAlX., T—2>Y— MAOEFAIREAE VEERICHBETLE 0T, - LEHEEOSIVERNEL N 2 LTABEN
EtLELE,

Arduino [ZEHIENTNS 3RDTA V¥ —, E—F—[THEHEA TS 2EDTA Y—, Ny TU—ITEHRSATID
1TRKOTAVY—nNHYET,

L293D
M1 PWM- 1 16 Battery +ve
M1 direction 0/1 2 15 - M2 direction 0/1
M1 +ve 3 14 M2 +ve
GND 4 13 GND
GND 5 12 GND
M1 -ve 6 11 M2 -ve
M1 direction 1/0- 7 10 M2 direction 1/0
Battery +ve 8 9 M2PWM

COEVEEMERSGE:
ERIEE 1 0E—42 208 L, BRIGE2 0E—2Z0ET S, FW\, HBEFTEDE—F2—EFEEHRLT
ELHEBIENTEEY,

Arduino &5
M1 PWM - Zh# Arduino ® PWM EVIZEGLET. FhAdEUno TIRIUFHFEATOWET, EV 56T,
0MD 255 FTHOEENOEHE=HENLETO0EA T, 128 [FFHEE. 255 vy I R - RE—K,
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M1 AE0/1 B8LUMIAE1/0- ChdbD2 2% 2 20T 4L Arduino EVISESELES. 1 EV % HIGH, B0
Ev&LOW ELTHAOTRE, E—2—(F—AMEICEELET.
HH% LOW & HIGH IZREEd 5. E—4—(EREAMEICEEELET,
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Connection

Schematic

DC Motor

f\
IO}

Ad4/SDA

AS/SCL

5V

VIN [r—

Arduino
Uno
(Rev3)

GND

DO/RX
D1/TX
D2

D3 PWM
D4

DS PWM

e aA
D& PWM

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MISO

D13/5CK

Enable 1
[I': 1

QOut 1 ( Controlled by Enable 1)

Out 2 ( Controlled by Enable 1)
In 2

+\Vmotor

+y

In 4

Out 4 { Controlled by Enable 2 )

W

L293D DY
ov

Out 3 { Controlled by Enable 2 )

In 3

Enable 2

5V
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Wiring diagram
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UT0a—RTE. BIOER (NvTY) FEALTOEEAA, Kb YIS Arduino ® 5V BiR%E
FRALTOEY., A LRIBDAEREFIILGRTAERBRTH S LISERL TS,
E—4—% Arduino (CEREEGT AVEBERIHYFEA, BEEL. E—2—%floTEGHNT 1 —
RNy o %#B2NBTY., MNERE—F—TEF., ChiEdHi0 Arduino B2+, KEARE—4
— T, ERROREXKEOMRERD CLENTEET,

#

f?'_gl COM36 (Arduine/Genuing Uno) E@g
|

One way, then rewverse -

fast Slow example
PHM full then slow

m

Autoseroll Hewline w* | | 9600 baud

Code

B8, 705 LE0—RT74LE - LyRX>Y 29 DCE—4TRHE, 7yv7Oo—R&EsUvsL
TTOV L7y 7T7O-—RLTLESL, I7-2HBBFEOT OV ITLTy T 00— ROFMAIC
DNTIE, LyRAY2ESBLTLLEE,

TRTILOO—RE, IRNTOEBRRAMN v FEAVICLFET, T2 —FREFEY & REEEEY
CS5EMLEEELET. Z0%E. BtEY CBNCEERLGHFES. BUMALEE. BIRIC RIS
YIZEERLEY., a¥bA—FKR—- K& PWM ESEXELTE-2 28EL. -2 EEOKRK
RPM ZR/MBEE T > Y ETFIF. BURKELEFTLERLET, BIEC ROV ILLBEEDE
TI0OMEELELET,
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Example picture

0t

w
=

=
=

- & = e === o=

O L I

S S e % s & @ s e e e e s = = oaoa

0+ o
)

—Q
¥
B8

~ ©
1

t
DIGITAL (PUM™

POWFR
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Lesson30 !) L —

BE

COLYRAVTIX, YL—0OFERASEESELET,

WS IBRERm:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard
(1) x Fan blade and 3-6v dc motor
(1) xL293DIC

(1) x 5v Relay

(1) x Power Supply Module

(1) x 9V1A Adapter

(8) x M-M wires (Male to Male jumperwires)

201 /223



aRamDARTT

Relay:

VL —EBIHCERIFEN DA v FTHS., ZL D)L —(FBHAZFERAL TR v FEH#MAY
[CEMESEE T, BOBERELY Vy RAT—MIL—O &S IFEBEhET. YL —iE &
BNES (FlELFHShzEROBOTLABSAVEEEFER) (&> TREETIEHT 2LEND
3156, TLAEHOEEE 1 DOESTHEYT 20BN S PIBEICERESNET. F10UL—
(FIFIERE & L CRIEREEGHREECAV DM, BWoEk. HAEEADA> TELESERYIRL.
BIOEETEAEBELELE, UL —@ RENDIRIEETS OCBERIRECHNI ~ E
1— R TIALERAShTOELE,

BRE— 42T MtoEFEEENHT S0CvELBHAOICHBRTES 21 T0UL—Far4ay
BEFENET., Yy RRT-MIL—G FEERTNA REFRLTRI vy FUITEETTS
KoYz, AEBLOAVERRBEHBLES. REShENEEEEEAL) L —BLVBE
(2K > T OEED A LA, BEFELFBEN-EQREERET S-OICFERIET.
BHOBAY AT LTI, ShoOMEER [REUL —] LIFFENDTOXAMERIC L > TETSh
E IR

LARI& Arduino TY L —%ER&EIT 5 5 EDIEXR T .

TLy RR=RIZUL—%BANTDHECONTEEL T 28D YET, TORITRT LS
2. JDL—mE>D12%DLHETT, RXUR=-RIZEBATIVELRH Y FT,

* - [ =" sEEEs EmEs ==mw mEmE smEEwm asmmEm samEE® = E == g
I LR a s esm =2EEmEN HEE W &EEEe &EEEE &N EE EEEE i Eeem EEEBE

3 & By & & & = b = e = G =
Vs wnmEma % @ W 8 W EEEEENNEEEEEEEEEEWYENEOES u AR NN RN RN L
Ta s N EEEEAE MW s %W EEEEEEENEESENEEEEEEERYEEE . - OO T T -
o " 8 8 @ % 5§ N EEE W NN EEEEES QS EEHFEEEEEUEEEE u 3 LEN I S R &)
] W W W omm s W s W s N s NS W MEEUUGENR i L I
®§ m @ E W EEE NN EEEEESE e M E R NN NN N YEEEE . BEN NN R T
-5 8@ EEEEEEER " a8 s EasEEEEUREDE R DR CU T T
Qs @ @ EE N EE NN EEEEEEEEEw EEUVYEUEEYEE NS A nE i CH
T a m mE R AN S E NN EEEEE S EEEEEEEEYEEEEYEWNEE W LU N s N R RN T
b+ L] LI ] 4 " ® 8 8 & B 8 B B & B N B NS W WS U EENUE B W L8 L BN RN RN RN NN RN NN NN NN
—m ® ® EE N EEEE S EEEEENEEEEEEEEVEUEEUEE NN N NN K NN EE NN RN NN NN E YT

g & = & = & = X = & = o -
+ LA - " mEw - . Emn " B B B E & E NN " & =SSN =8 =NEN - " mEw " E B EE == =NS e




Ad4/S5DA

o e
= L
rn

Arduino
Uno
(Rev3)

J

GND

DO/RX

5V

= ()

D5 PWM

De PWM

D9 PWM |
D10 PWM/SS|
D11 PWM/MOSI
D12/MISO

D1 %f-.-'%(_'{ |

Enable
In 1

Out 1 { fontrolled by Enable 1)

ety () 1 (70| |2l By Enable 1)

L293D

."I‘."

In 4

Out 4 ( Controlled by Enable 2 )
oV

oV

Out 3 ( Controlled by Enable 2 )




Wiring diagram

AS ALT'E

g

5V OFF 3.3

||||||||||
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Code

EfRE. I—R7+LEOL YRV 30 )L —TraS S L%ME. UPLOAD 24 )vs LTTOY
TLETYTA-RLTLLESN, I57-2HIHBE0TOTITLTY TA— ROFMIZDONTIE,
LyRV2ESRLTLESL,

TR 7L00—RE TRTOBRRI v FEFVITLET, VL—EFBS3ETEY YTy TL
F9., TOE. T—2—NHEEELFT. —EREE. VL —NBlch, E—4a4MELELET,

Example picture

=—ELEGOD ...
L= UNoR3 i @

{ |
G2
|
=P
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Lesson 31 AT v/ N\—F—4 —

B

COLYRVTEE, ATYNR—F—F—%MET2-O0R L {BRAFTEEFELET,

FALEAMERL TUBSRT v /R—(2F, BBEO RS NR—RFATEL TH Y. UNO (CREE(ICHEL:
TEFEY.

MBS IBRERR:

(1) x Elegoo UnoR3

(1) x 830 tie-points breadboard

(1) x ULN2003 stepper motor driver module
(1) x Stepper motor

(1) x 9V1A Adapter

(1) x Power supply module

(6) x F-M wires (Female to Male DuPontwires)

(1) x M-M wire (Male to Male jumper wire)

EBen DB
Stepper Motor
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ATy RE—RE BRI/ ZER OMMAIEMEC IR T SBIHMARETHS. AT v/ E—
BOY % T bPEEREFAEY FILE, BRUES/VLANBIRZIEFTEIIIEh & &£ BEERIR T v 718
HTEERT 5. E—20REEE. ChdOEINShAN/LRISL TWUL O OEREBRERES
9. BMMESh2/LRAOY =7 VR (F E—2Y v 7 FNOREGLRICEEBHRELET., T—4v v
7 bOEEREE (&, ANA/NILAORREICERERL. EERoRS(E. EIINEh NS/ OFIS
BEEBELTOET., ATYEYITE-2ORBVEELFRD 1 D&, B —T Y AT LA TIERICH
HTEBZLTY. BL—THEE. (NECETET 1 — NNy VBRI UETHRNC L EEKT 5.
DA TR, RIYa—FREDEMBEY YV THEIVT 1 — RNy & FNA ZOBEN
EHRLET. BEONBE. ANHDRAT Y TONLREEHT 2T THMOATHET,
Stepper motor 28BYJ-48 Parameters

e Model: 28BYJ-48

e Rated voltage: 5VDC

e Number of Phase: 4

e Speed Variation Ratio: 1/64

o Stride Angle: 5.625° /64

e Frequency: 100Hz

e DCresistance: 50Q+7%(25°C)

e Idle In-traction Frequency: > 600Hz

e Idle Out-traction Frequency: > 1000Hz
e In-traction Torque >34.3mN.m(120Hz)
e Self-positioning Torque >34.3mN.m

e Friction torque: 600-1200 gf.cm

e Pullintorque: 300 gf.cm

e Insulated resistance >10MQ(500V)
e Insulated electricity power: 600VAC/1mA/1s
e Insulation grade: A

e Rise in Temperature <40K(120Hz)
e Noise <35dB(120Hz,No load,10cm)
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Interfacing circuits

WIRING DIAGRAM
ORG4

FK2

YEL 3 BLU

NAR=FRATYEVTE—S—FBE. TIhb 4 AOBENHTOWET, 1=R-FXFTy
—ELFERY, NMR=FRATyN—GFHBOEV 2 —EENHYFELA. KDYIZ 2 DOMIIL
Eaqglty bBYET., VA VY —EORREAET S LT, AZR-F ATy N—LKFIT
BCLMNTEEY, RALCEAERF O 2EOTAVY—NREOINZETTY, BEHshTOARW (DF
Y, ALaALITEGRSATOEN) 2 KOTAVICA—42—0!) — REEERL TL 258, &
BRO®EFL (FEEEGR) ARmENFT,
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ULN2003 Driver Board

ZC-AD591

Fmanip
Size: 42mmx30mm

Use ULN2003 driver chip, 500mA
0 A B.C.DLEDA4HBRT v N\E—R OEHEREEZRLE T,
0 KRIA MDYy I BABRATYEVTE—2—EED v v I TY,
0 BREYEDEEShTNET,
70N A TEERT B=oI=. ULN2003 Fv 7 DERY DEV #FELELE.

A=ZR—=FRTv/3—% Arduino (T¥59 2EbEEATTEE. ULN2003A NSV RETFLAF
vITDTL—9 7 NEFERTSHIETT., ULN2003A (&7 DDA —UV NV RNSUYTRA RS
ANDEERTHEY. 720 TIP120 hSUPRE%E 1 D2ONRY T —JICFLHTNDDELTIE
3. ULN2003A (&, F¥RIL&HFYERAK S500mA #BBSBDENTE, A VRKICHITBERET
PE IV ISBRYVES., T, FEGEERET IRICEER/MJ EBIRSEIHORBI S
T A - FAABLTOEYT. RTyAZHET 32 FEDIEFTEIA LICEEZENMN
LEFY.

209/ 223



V=V RFRDESCHY FT:

Lead Wire ~--> CW Direction (1-2 Phase)
Color I 2 3 4 5 6 7 8
4 ORG - = =
3 YEL - - -
2 PIX - - -
1 BLU - - -

ULN2003A #(EHL TA=ZR—F - ATy NX— - EF—42—%4D50ar hO0—F— - EVITAVE2—Txz—X
T3551ELE4D0 COM %#FRHAL TS V2 —7 21— T 3FEETHIIRX

ARDUING PINS

P8 > Lini auT1lLé BLU COIL 4
[Po > 2live  OuT2[LS coIL 3
[E10 > 3 na O ourapld coIL 2
P11 4 N4 :,; auT4lL3 colL 1
3 4 0 12
—2 NS ursia _
7] IN7? ouT7| L8
48
;+51|r
IE

210/ 223



Connection
Schematic

Arduino
Uno
{(Rev3)

X113647

YELLOW

ORANGE
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Wiring diagram

Vg mieo
Lo 575 Ao

kg

[ =ELEG(D us
v+ bem UNO R3} @

093137

EFOEPS
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FATBIERTYN—%4HT 202420V EFERALTHEDT, EY 811 FRATYN—FE—4—%4fHIL TLVET,
55 REUNOMNDRTYNR—F—R—(TFEGLET,

Code

BB, I—RT7ALEDOLYRAY 31 AFyNR—FE—2—TTAYT 5 L%5E. UPLOAD %4 Y
v LTTAYZLET7yTO—RLTLLESH, I7—2HIIEE0TOTI LTy TO—RO
MRS OWTIE. Ly RV 2ESIBLTLES,

CNEZEITT BHIIC, <Stepper>Z1A TTUMNA VA N=ILENTI\DZ L EHERT Dh. BEIC
JIGLTHA YA R=LLTLESN, Z50LANE, 20— RHMEEELEBA,

SATSYVTFAILOO—ROEFAIZONTIE, Ly R 1E28BL TS,

Example picture

e

w (=1 wy
= ~ &~
1 n i n (]
- W s @mmnmes 888 @mm LI Ea
Ly = BN WM N MR AR A MR MNEN LI B B
b = " "R R W AAENEEAEARNKAADN LI B B
- B B " PR R AN E A AR ARADRNRER = 0 a0
= E M Aam N AANEAN mANAANAERED U
}
— y
RN mO W W R ENDN NN ER ' [ O ¢
m RN RN RN MM A NNERN ( mmeT
XN NS TRAE AR NN ENENN \ o C
® L ® AR AN AR AR ENN NN RN L noE oo
B E N ERARANE AN NANENRERN n ] nywEnn nEow e ®©
w < uw w = '
= - = ~ 213 /223
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Lesson32 UE—PMNTRTYEVITE—2ZHIHT S

BE

COLYRYTE. RYEAVEFHALTRATYEY S E—4 —4&EIRET 5. 2L (EELEEE
FELET,

FALEBEMNMERALTORRTy/A—I2F, MBORZANR—RKRATELTEY. UNO (ZEEE(IZIELT
EX

UNO AOEIETE— 2 #BEILAECRIDT, TLy RR—RIZTSHTEZLIAATE A TL v RAR
— REFRZFEAL. IV 1Amp BETEREMGEL T T,
IREVHIE, FLEAESHEBELARV=H UNO ICHEEGShTIVET,

W iERkERaR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard

(1) x IR receiver module

(1) x IR remote

(1) x ULN2003 stepper motor driver module
(1) x Stepper motor

(1) x Power supply module

(1) x 9V1A Adapter

(9) x F-M wires (Female to Male DuPontwires)

(1) x M-M wire (Male to Male jumper wire)
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Connection
Schematic

L ]

Arduino
Uno
(Rev3)

IR vous

X113647

YELLOW

ORANGE
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Wiring diagram

-
o i

:w

1ELFG{D
| |_ UNO R3}

- - -
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ATy REHIETZEHICAROEVEFHRBL, REVYRICTIAOEYEFRALTVET, EY
8-11 [ FRTyNRE—4ZHMHL. BV 12X IRBEFEZEL TL S,

UNO mBEUH—IS5V &7 50 REEGLES., FHIBBLLT. Ty RR— REREFHL
TRATFYN—FE—2—ICBHEMBLET. ChiE. LYSLOBHEFEATES=H. UNO OF
REBEL BN DBTY,

Code

BE. O— RO+ MEOTOT S LE8MEET -LYRY R ATYEYSE—42% ) E— M THl
L, AT ILET7yTO—RTBICETyvITO—REI U I LTLEEN, T7—H1HDF
BOTATSAT7yTO—ROFAICOOTIE, LyRAY2EESBLTLEE,

ChEETT SIS, <IRremote>

<Stepper>SA4 TSV EA VA M—LT BN BECHLTHSA VAP -LLTLESL, £5L
BUOWE, O—RAMBELEBA. 4T3V 770000 —ROFMDON\TIEK, LyRAV 125
LTS,

ZOI—RE IRYEIYD2DODE (VOL +& VOL-) A %FH LET, YE—NTVOL+%

YL, E—4—(FEEtEY (cZLec@EERL 3., VOL-(EREETEY cZL2cEEEL £,

Example picture
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Lesson33 A—4 - -4 ATYEVY S E—4
D Hl1E

e

COLYRYTEE, A—4V—Irva—%&EFERALTRATYEYTE—2 —%2HlT 25 E52FEL
FY, HMAOIY bO—LR-FTHIRMTRNGRAT Y EVTE—42—: ULN2003 R— R
& 28BYJ-48 AT v /N—FE—R —%FALET.

28BYJ-48 E—2 —FHFT YR BUAFRECEBODIFTEH Y FTEAN, ILEICLEL>TH
Arduino TRTYEV Y E—2—%FilT2LEHL THBDEHREBLLIVZ L TY,
A—2)—Irva—R%zEEEcEdARAICE—2—2BHcEda1—FEEAL. oA Ty 7D
HETIRL T T2 —2MRNEBCRI CLATEET O—42 I Va—4R( VT,

WS Bk ERaR:

(1) x Elegoo Uno R3

(1) x 830 tie-points breadboard

(1) x Rotary Encoder Module

(1) x ULN2003 stepper motor driver module
(1) x Stepper motor

(1) x Power supply module

(1) x 9V1A Adapter

(9) x F-M wires (Female to Male DuPontwires)

(1) x M-M wire (Male to Male jumper wire)
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ahmD4ETT

Rotary encoder

I a—4LbFENDO0—42 ) Ira—% 3 HMFFHMOBENEF-EEEE27 ST FE
ETPAILO— RCERT IESHMIEETH D, Tha4 Tk, BUNELOLEDNED
O (BEXARL0) rHYET. FITYYa—bIrva—420oHAEY +7 FORENEERL.
BETHRBICAYET. (VI UAVALIVI—ZOHAER. ¥ vT MOBEIE (BT 21EHRER
L. sBRcE, HE, FH. RLTNELLOBRICESICMURESL D,
A—4Y)—Irva—#& IEMAa>bOo—L ARy b FHRENOBERL VX 77 MAA=
ALRIZR NSy I R=ULBEDAVE 2 —FNATNA R, SN EISAL T A4 BEzd
BL—HT Ty NTr—LGE BEGYv7 MOERBEREVELTIEL DT T Y- a3V
FRSIhTIVET.
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Connection
Schematic

Arduino
Uno
(Rev3)

[

CLK My

or i

W

GRD

Rotary
Encoder
KY-040

X113647
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Wiring diagram
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ATyNR—%HETB=HIC4ROEVEFAL, O—42Y—Irva—4EVa—-LBIC3EDEV%E
FRLTOEY, EV8-11RBERATyNR—FE—424—%FlL. EY24EFEA—42Y—Iva—4—Hmb
BEREZTRY T,

5V £ 392 R%E UNO AbBO—42YU—Ira—4%ICEGEL, FHEELL T, RTYEVTE—4
IBHEMET A EHITTL Y FAR—FEREFEAL T, UNO NMEHTZ=SBNE L YSFEHTE
3L£51ZLET,

UNO 75y RETL Y RAR—RICEGL TSEICLET,

Code

B, 7OV SAEI—RIALE -Ly R 330—4KY—IVa—HFGERTYEVTE—ED
HIETHGT, Zy7O—R&ES v/ LTTOTILET7ZyTO—RLTLESL, I7—"2HD
BEOT7O7S ATy 70— ROE@IZONTIH, LyRAY 2F%#8BLTLES(Y,
ChEFEITTDEIC. <Stepper>5A4 T T UARA VA M—ILENTNSRZ & EHERT 0. BEIZHL

THAVAMN=ILLTLESN, F50L80\s, O— RAKEEL =B A,
FATZVT7AIILOO— ROFAIZDONTIZ, LyR V1 ESBLTES,

ATYEYTE-2DNEZEBHL THIAUEICRT SENTED LS 2T 50, REDUEZEN
TRIEHEWCOMERALTOET,
A—A2)—IYa—FICATYTARRNLEERT A LONIT—Fzvia—RH 0 {I2hBFN
TWET., ChIFE—2 ONENRERECHRZ-HTT,
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Example picture

| A
L \GITAL (Pun-) = =
IGCO

/] Ra Ak
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