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Packing list

L2 www.elegoo.com

Stepper Motor Servo Motor IR Receiver
1PC (SG90) Module
. 1PC 1PC
5V Relay
1PC
Uno R3
Controller
LCD 1602 Module
Boa rd (with pin header)
1PC 1PC
ULN2003 Stepper
Motor Driver

Module POWGI’ Supply Prototype Expansion
Modul
1PC = 1”,32

Contact us : service@elegoo.com
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4 digit 7 - segment ' 1 gigit 7 -segment Tilt Ball Switch
Display Display 1PC
1PC 1PC

My .
Fan Blade and SR
3-6VDC ‘
. Motor
(with wire)
each
1PC
DHT11 Temperature Ultrasonic Sensor
and Humidity 1
Module " e
1PC

Contact us : service@elegoo.com
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Potentiometer)
1PC

Button (Small)
bPCS

9V Battery with
Snap-on Connector

Clip 1PC

=)

Y.
A
_FE

USB Cablé\\\'\ " Female-to-male |
1PC \ Dupont wire
10PCS
X ,// % B
" 74HC595 IC |
1PC

Passive Buzzer)
1PC
/

g Y
Active Buzzer)

1PC
L

( Remote |

1PE
//’J
e ‘ I
<& Breadboard Jumper

‘ Wire 65PCS
9 }

830 Tie-Points
_Breadboard

- 1PC

Contact us : service@elegoo.com
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Thermistofﬁ '-
h 1PC

RGB
2PCS

Diode Rectifier
| 2PCS
A3

h

N

Photoresisto”r u
(Photocell)

LED N 2PCS

' Hospes N\

Resistor
120PCS

\\

H
o

NPN Transistor \
y PN2222
* 2PCS

\\.

Contact us : service@elegoo.com
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Lesson O IDE DAL 2 A =)L

BEE

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

ZOLy RV TIE, Arduino 2B 2 &3OV Ea—2%#RETDHEL. ThITHE(L Yy RY
EONWTRET AHEEFELEY.

Arduino 2704 32053 %=HIZfERET % Arduino ¥ 7 k% = 7(&. Windows, Mac, Linux T
HERATEET., 1VAM—LTOERAF3D2DT Ty NI+ —LFTRTTERYES, HBEAND,
VINI T EA VA M-LT BICE—EDEENBETY,

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

page.

Windows installer
Windows zIP file for non admin install

ARDUINO 1.8.0 Windows app Get &

The open-source Arduino Software (IDE) makes iteasy to
wirite code and upload it To the board. It runs on
Windows, Mac 05 X, and Linus. The environment is
written in Java and based on Processing and other open- :
source software. Linux 32 bits

Mac OS X 10.7 Lion or newer

0.0,

This software can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for Instaliation Linux ARMm
instructions.

Release Notes
Source Code
Checksums (shaS12)

CO9xTHA FPTHRYGREN—Y 3 VEEERHN—2a>THY ., ERON—Y a VEERON—Y a > &Y BiEiL WMES
KHYET.
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STEP2: OV Ea1—420ARL—F4 VI LATLLEREODHZIEFEY 7 bz T7EXI>O0—RL
F£9. T Windows ZflII=BL3.

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.

16 / 223



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 24 YA M=LLET., 1 YAM=ANRvH—.

3

=2 arduino-1.8.0-windows.exe

&9 Arduino Setup: License Agreement (=] -t

B Please review the license agreement before installing Arduing. If you
2.2 accept all terms of the agreement, dick I Agree.

MU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <htip:/ffsf.org/>

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

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

-

[AET3] £ UvI 9L RDAVE—T z—ANFKRSIETT,
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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,

Setup will install Arduino in the following folder. To install in a different
2.0 folder, didk Browse and select another folder, Click Install to start the

installation.
Destination Folder
[
’7 C:\Program Files (x86)WArduino Browse. .. |

Space required: 397.3MB
Space available: 5.3GE

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

[BEIZHL TSI VA M—LARRZRIRTEH0. BROTAL Y NIICEEBANDTRCLRTEET.

Browse For Folder u‘
B
Select the folder to install Arduino in:

Bl Desktop e
[l I» | Libraries L4
| I A Administrator

48 Com puter

o @, EHEE (C)
. 300rescue
I+ 1) 3605ysRt

| [= 1 Autodesk S
| R m | P
|

[ Make Mew Folder ] [ Ok ] [ Cancel ]
| i | 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
SV TFTBIIENTEET., LHL A VALY T =SSO N DO DTTEEZ V=G
BlE. BIEHRECDOEI Y a v ERTHLEE,

ForvO—RLEzip 77A4LEREL, FTL0 Vv LTTRY I LEHE. FLET 2HERE
[TA%.

=8 arduino-1.8.0-windows.zip

17 /223



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

18 /223



EEL. COMYRMN-ABETERFANERNES VA M-LTILELRH YT,

Arduino 7 # L& (2%, Arduino 704 5 ABKRE . Arduino a2 EFa—4R (2 USB Ay —TFIL TG 516

DRZANRBEFENTNET, Arduino V7 Yz 7EEEHT BREIIC. USB R4 NEA VA M—ILLFT,

USB 7 —T7 L O— Dim% Arduino [ZELIAA, £ 5—HF&22Ea—420O USB Y7y MIELIA#RET,

LED OERZ > IAIT L. Windows i 5 [FiL WA= Rz 7ORR] AvE—INERRShBIIFENDH Y
Fd., COAYvE—UEEFEL, Windows B RZ4A NEEENICA VA ML L LS LT 2RAITETTH
vUEILLET, USB RIANEA VA M—LTIRIEEEOBVGERF. TNAAIR—U v E2FEHT 2
CETY., ThiE, Windows DN—=2 3V ([TK>TEAEDFETTY IV EAEhFES., Windows 7 TlE. &
Ay FA—LARRXILERE, FAAVERTT DA T a VvEBIRTIVERHYET., JRANTTNAR

REx—U ¥ ERDITTLES,

[FOMBOTNAR] OFIZ, [KEOTNAZX] OF A AVhARREN, TORICD LEROEE
=ArRERENET., ChixHA=0 Arduino TT,

= Device Manager |_?”_—E]-J

File

e T HB & &b

Action  Wiew Help

-

Launches the Update Driver Software Wizard for the selected device,

“ b
s i Batteries

& Computer
=g Disk drives
B Display adapters

> '1‘!:-0 Human Interface Devices
g IDE ATA/ATAPL controllers

== Keyboards
b E‘, Mice and other pointing devices
. A Monitors
BF Nebwork adapters
- |5 Other dewvices

@ Process Update Driver Software...
.4 Sound, 1 Disable
t System Uninstall

§ Univers:

Linda-Laptop

£} Bluetooth Radios

ey DVDSCD-ROM drives

=i Imaging devices

Lot iy Unky

Scan for hardware changes

Properties

19/ 223



™ -

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.

TNRAREGI Yy L, by T AZa—*F> 3> (Update Driver Software ...) ZiEIRLET.
[EFHENEZRIANY T I TEEENCHRERT ] £E [2VE2—2TRIA NV T RY
t7%8BT3] oL0Thhroror TP IAFRERES, X\ arduino1.8.0 \ drivers #7757 X
LTHES - 24Ty avEBIRLET.

- -
@ [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

20/ 223



PRNZED Vv o FdE, X1 )T EBERRRENWET, A VA M=—LEhTWBIERE, VI b
YITFDAVAM—LADHETEREST, VI RIZTRA VA M= ENDBE ERBAYE—UNE
mEhET,

T

) 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 A—#—(%, Mac 8LV Linux Y RATFLDA VA M—LFIEZAFYyFLT. LyARV1IC
SevTTRCERHYET. Mac LV Linux DA—Y—([FB|EEE DRI Y avERLENT
=FE7,

Installing Arduino (Mac OS X)

Zip 774 LEA > O—RLTHEEL. Arduino.app 4 7)L% Y v % LT Arduino IDE ITAY F
¥, IVEa—ARI[CJava TV RALTATITIUNRA VA M—ILENRTUWRIMESIE, Java 7424
LZATIVEAVAM-LTBEIITKROONET, 1 VXA M—LANZET L5, Arduino IDE %
ETTEEYT,

=8 arduino-1.8.0-macosx.zip

21/223



Installing Arduino (Linux)
make install <> REFEHETIVENSH YET, Ubuntu ¥R FLEFAL T 3ES(E. Ubuntu ©v 7

oz 7E>2—hi5 Arduino IDE 24 VA M—ILF B LEHEDLET,

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

EVb: RIA4NRDL4 YR M=IVIZRIRENH B1EE L. UNO R3, MEGA, NANO DRIVER ® FAQ &

BLTCES,

"% UNO R3, MEGA, NANO DRIVER FAQ

22 /223



Lesson1l 5473 V%EBMLTYUTZLE=2ZRL

B Arduino 4 73 VDA A =)L

Arduino vV 7 b 2 7T BTN T, HAHAHFEEFRT S L. Arduino OEEEEBIND Z14 T 5
TR 2 EMNTEET,

What are Libraries?

SATIVE, oY, FARATLA, EVa—ABLICEECEGETE21— ROEFYTY, &~
& ZE WE LiquidCrystal 54 75 U EBT 2L ¥ 7720 LD T4 AT LA LBHEITS
EFBOLNTEET, #9200 ROE®HITA V2 —%y M ETRETEAKBEOEINS A T3 Y
MRHYET, BHFAHFATITVECNSOBMTA TS O—EPiE. BEZHIZY R M ERTUE
3. BNMOSATIVEFERTRICE. ThoEA VA MN-LTIBERHYET.

How to Install a Library

5475 UTFR— v DA

Arduino IDE [ZFTILWWSA TSV EA VA M—=LTBICEFE. F4TF7Vr—Y v (IDEN=U 3>
1.8.0 M ANFAJRE) &fATEEY., IDEZHE. [RT7yFIAZa—&Y Vv oL [T4T3Y
ERC (A4 TV EEREI Vv LET,

& sketch_jan05b | Arduino 1.8.0 =re
File Edit [Sketeh) Tools Help ™

Verify/Compile Crl+R
Upload Ctrl+U =
sketch) Upload Using Programmer Ctrl+Shift+U =
! vaid
/

=

Export compiled Binary Cerl+ak+5 ‘

Show Sketch Folder Ctrl+K
} Include Library ' I
Add File... |Manage Libraries...

e Laeptl | ) Add ZIP Library...
ff put your main code here, to run repeatedly
Arduino libraries
i ArduinoCloud
ArduinoHttpClient
Audio
AudioFrequencyMeter
AudioZero
Bridge
EEPROM
Esplora
Ethernet
Firmata
HID
Keyboard
MIDIUSE
Madgwick 23 / 223
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RIZC FATIVIR=D v HHE, BRICA VA R=ILERTNSED, A VA N—ILOEFENEST
WBITAT VDI R IMFERENET., ZOFITIE, Bridge 47501 VA M—ILLET,
DARERYA—LLTHREL. A VAN—LTBEIATITVON=Va v EBRLET, 7477
Do 1 2ON= a3V LARBETEROWIEAHYET, N—YaVvBRAZ 1 —MNFRRShEN
1BEEF. ChIXEHETY.

BPWMLAEThELSERUOEASY. BISFEhdL51c. ThEYILYYaLTELTH>TKE
1AW

fe:g’ Library Manager ﬂ

Type :All v: Tapic :All v: Filter your sesrch ..

ArduinoHttpClient by Arduine Version 0.1.0 INSTALLED o
[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 McEwen's HitpClient library.

Mare info

ArduinoSound by Arduino

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

Maore info

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

The audio files must be in the raw .wav format.
Mare infao

Version 1.0.5 - Install

. |
Select version

ber by Arduino Fersion 1.0.2 INSTALLED

v Topic A1l

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

ArduinoHttpClient by 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, Based on
Adrian McEwen's HitpCliant library.

Mare info W

Arduino Sound by Arduino
[EXPERIMENTAL] A simple way to play and analyze audio data using Arduine. Currently only supperts SAMDZ1 boards and 125
audio devices,

Mare info
L
Audio by Arduino Version 1.0.5 INSTALLED
Allows playing audio files from an $D card. For Arduino DUE only. With this library you can use the Arduine Due DAC outputs to
play audio files. ik
|_ Dowrloading libravies index. .. Downloaded T8kb of 245kb. |
—=—)
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REIC, install 0 Vv L, IDERFFLOWSA TIVEA VA M—LTE0EFEES. o0
— RIZIHIELEURE TS L TRENMMN D ENRHBYET. A1 VA M—IMNZETLEDL, Installed %
M Bridge 54 73 DIEICRRENEST, FAT VIRV v EBLBIENTEET,

(@ 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

-

HLOSATSVRIZATIVERTIAZ2—THEATED LS ICAYFELE, BEBOSA1T3Y
ZEIL = 5&(E, Github THL OVEEERZE Y.

Zip S4T5 YDA v K-+

TAT V& BLOBE. ZIP T FALELE T+ LT ELTEBSNET. T+ILETOEFIKS
ATIVDOEBITY., THILTWITE cpp 77AL hT7AIL KLU keywords.txt 7 71 JL,
examples 7 # L&, BLBTA T VITBRBREFMMEOT 74 LA ENET, N—Ta> 1.05
o Y—RR=F4DFA4TFVEIDEICA VA M—LTEZIENTEET, ¥U0—RLES
ATIVEBRRLBNTEOFHICLTLES,

Arduino IDE T, [R7 v F]> [Z4 T3V &EHRBELFI. ROvITAIV )X bO—&EL
(Z&HB[ZIP ZA4 T ZVEEMA T 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




@ sketch_jan05b | Arduino 1.8.0 o] D

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> [TFATIVOHmPARAZ2a—ICRYZFET, RO THEIIAZ2—O—FRFIZSA
TI)RERRENES, HELORYT vy FTERT 2EENENELE, zip 7 741 L& Arduino
Ay FT4 L4 MN)®D libraries 7 A LA IZEBESHET,

ChB02 OARL—BNAETIO—F T, MACH&LU Linux Y AT LAHEKICAUETEET,
TRTENT B a7 A VA M—LREEAEFBRASAGUON D LATEAL, BEOGRNI—
P—FEhERAFvTTE0HLhELA.

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> = ArduinoParty & L\ SERID T + )L
ABYET., (cpp Z77ANEN T7AART #LEARIZEVMERE. 771 IILVEIERT IHE
NHYFEIF. COFE. "ArduinoParty" & WS T A LB EIER L. ZIPRIZHZD I RTOT 74 LI

#E L £9 ArduinoParty.cpp ¥ ArduinoParty.h & 5%7 74 JILTY, )

ArduinoParty 7+ LEECDT LT (FATIVTHLE) (TRTv S LET., Windows Tl&
. %5 < "My Documents \ Arduino \ libraries" T3,
Mac A—H—(2& o Tk, $%F 5 < "Documents/Arduino/ libraries" 3, Linux Tl&. A7 v

FT v ® "libraries" 7 ALK Y ET,

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

CPp7TF7ANENTFALETTHL, 32LBLOT7ALURSHEE LWERFA, TRTHRES
CHDEEHERLTLES,

(cpp Z7ANENTFANETAT IV T LR ICEEE N, RDBT £ ILEICANEIBE.
FATI)IFEEEL T A, HIZAIE: Documents¥Arduino¥libraries¥ArduinoParty.cpp and
Documents¥Arduino¥libraries¥ArduinoParty¥ArduinoParty¥ArduinoParty.cpp won't work.)

Arduino 77—y avEBEHLES., FHLVTA T T U Sketch-

S[TZATITVDAVR—NAZ2—IBEZRBIRLET, TATHLEN! SATSVUESA VR N=IL
LELE!

Arduino Serial Monitor (Windows, Mac, Linux)
Arduino ZZE&FFIEE (IDE) (&, Arduino 7’25y NI +#—LDY T bz 7RITY, FL T, k%

{EAT B LIk, Arduinos EftD<A 27 A hO—5, BHEV T Iz T7EV U TILEFESD
32&zLELE, ArduinoBETIEH, ChIFV U TZILEZ2 EBERET,
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i

Y TIEZZIZF, Arduino IDEQITRTON—Y 3 URMELTHEY, FhiEREISK. Y
FILVEZRF7AVE9 )y $BEGTY,

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
ZEEEILCTY, [Y—=I] -> [YUTZILR—N] IZBHL. IELWVR—MEBIRLET,
Evh: TNARAIR—=V vy —EEL COMAR— MEBIRL TLEE0,
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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 -

30/223



ARE

FLE=S CEREARS M TOETA, EEALOY Y FIBED=—XISIHTEES, TH

BERBUIORERK—L— hTF, K—L—k KOy 789 A=a—%5 Uy s LTELLK—L
hE

Newline » 9800 baud ';J

3600 band -

19200 baud
38400 baud
57600 baud
74880 baud
115200 band
230400 baud |
250000 baud -

BIRLEY., (9600 KR—)

m

BEIC. ETBROF v IRV IREAVIZTEZIET, BAREEFHRIO—ILTINEINEHRTE
TEZEYT,

v | Autoserell

&RER

Y UTZILEZRIE Arduino £ DV ) TILEGEEN T 2 DICER(EEBEALASETY, BEIC Arduino
IDE TIEEL TL\2IEE(E. BIOWKRERNTT—2 2R -T2 EFHY FEA,

2Ff

VYTLEZA TEERENKINLEE L, BELAVITLBEOESE. COMN) v IEXTEETE

R
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Lesson 2 B

B

ZOL v RV TlE, Arduino O LED 2iils8 502 UNOR3I OV hO—JLgikE, 7’AT T A

EXO0—-RIB3FIEEFELET, .

WEL ISR m:

(1) xElegoo UnoR3

[RiE

UNO R3 R— RIZ(, BHOEBFT/NA REZTOMBELIRT 2T 751 VDY — L RIZEGT %1
HIcERsnS. BAISE- oy 25I0H Y FT,
T ATy FHALHIEITESRE—DOLED 3% YEF., 0 LED (& UNO R3 R— RITHEEAT
BY, R=REECIRIULFFEhTNWEDOT, LIELE L] LED EFEENET,

ANTAT O TN




UNOR3 R—R® [L] LED (&, USB 7"5 7 (CH#id 4 LBRICRML TLEY., Chik, R— RIS
—fZIZ [Blink] Ry FRT VA VA M=ILEhTHEFENZ=HTT,

ZOL vy AV TE, UNO R3IR—REMBE® Blink 24 vy FTHIOYSLL, METIL—MED
BLEY.

Ly 2> 0 Tlk, ArduinolDEZ+y 7y 7L, UNOR3 R— RICE#T 5HDIEL NV UTIL
R—PNERDITBCENTERZCLE®BLELE. S, HB7=OUNO R3SAR—REFRIMLTT
Ny TEEY,

Arduino IDE [2(&, O— RL CTHEATE R YV TR vy FOKREHEAL I Y a VAEFEATOET,
ChiZk, 'U'LED =R tE3=HDRX T vy FHRNEEFATWET,

IDEQA=a2—YATAT[Z7AINL]> [Y>TIL]> [01.Basics]D[Blink] 27 v FE#RO—RLET,

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 [ZTEEN TSR R 7 v FOflik [RARYER] T3, 2FY. #Fhiz%E UNOR3 K
—RIZ7y7A—RTEFIN, TELEBEFXBELCLI7AILE L TRET S LEEETEEREA,
CORTYFEBRETBIFEROT. HANIITSVEAH DX BN IE—%2FREFETSHZELTY,
Arduino IDE D7 7 L A=a—h5 [FEIET T TRE] £&8RL. X247 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 Date modified Type

b b T MyBlink 20177176 16:30 File folder
Recent Places

Libraries

Ly

Computer

@

Metwaork

1 | mm 3

File name: Ity Blink; -

Save as type: All Files =) '] [ Cancel ]

ART9FTIIHBEOAE—&RFLELE, D2FY, ChEBERRLEWVEERE. [774
W > [RT7vFTvI] AZa—FTYavEFRLTHLCENTEFT,
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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—#%IZ Arduino R— R% USB 7 — 7L Tt L.  'Board Type'& 'Serial Port' MIEL < 5&5E

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—RELAFTELYTLAR=ME CTITRLEBOEHTLHRALTEHY FHA. 2560 %
{EAL T\ 318&(&. Board Type & L T Mega 2560 %iBiRT ZUEAH Y T T, thDBIREESE
LHETITSCENRTEET,. TLT, IRTOARERTENBI L VTAR—ME CCTERSH
7= COM 26 <4 bbb, HHBEDIAVE 21—4 LD COM3 F(k COM4 TH B HIRENEMSH Y

F9., IELLVCOMAR— (&, ZIEREETHS COMX (arduino XXX) THB(X9 T,

Arduino IDE (X, W4 > RYDTHRIZH I R— ROBEDHREEERLET,

Arduine/Genuing Uno on COM2E

[7yTO—=RIREVEI UV ILET, Y—IN—DEMNL 2EBDORE Y,

IDEQAT—AZREHERD L. ETRRAN—E—EBOA v E—IUNEKRENTET, BN [RYT
v FOMRE...] ERRENFET., ThiF. RV FER—RIZT7yTO—-RITBDISELET+—<
v MIZBRLET .

Arduine/Genuino Uno on COM2E

RIS, RF—ARZRMN [Py TFO—Rea] (2ZHYFEF., ZOBESRT. Arduino @ LED (&, R v F
NEREEN B EZTITESLDERHBETTY,
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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 CERERERT 2UEASYET. 1— K%
BE<

CORTYFORBDEAAY FNTHEBREEATOWD I LISERLTLCESN, ChbEEEOTOS
JLBLTRHYERA., ©LE, TOTSLOHEHEHRBTIETTYT, o EHAREOFER
DE=HIZEIZWET,

ATy FORLEEICH D/ *L* /OBEDTARTATOY I AAYNTE, FLERTYFOLHDE
NEHALET,
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—ATOAAVDPNE //THRFY . ZDOFTOEDLYMNRAAY MEHFB TN DIETTANTE
byxEd,

I-FORYOITREROEEY TY:

intled =13;

EFOIAY MAEHAT LS, Shik LED AMFLTNWHEY DORRIESATIEY, UNO
Leonardo &%, (Z& A E D Arduinos Tl 13 TY,

RIZ, [RE] e YES, BE. AV IMIURT LS. Uty hREUMBShizL E(IE
fTenEd, BRRABCR7yFATy TO— RShi-ERE @AM OEBATR- AUy b
L FICBETSNET,

void setup() {

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

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

HYFET,

CO/BE. TS2av Y RN 1 DLhdHYFELEA, 3 A2 MRREA Arduino R— RIZ LED EV % H
HELTHERT LS ICIBRLTVET,

Ry FM N—THEEFOCEBVATY. —HELABELAZW [ty b7y 7| HEEL ZER
Y, Uty ME [L—7] #EEEa <Y RORITHIET LEET CICBUBRShET.

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—THEEDF T, OV RZEFLED EV%E (HIGH) (SLTAB, 1000 S UF (18)) 7 HiERE
SEHTAL, LEDEYEATICLTHS 1ER—-XLET,

b3S HG~0 LED ZECARMSE S22 YTY., HALMERLAELS T, CThoEE,
'delay' <Y RDEHD () DNRTA—2EZET DI 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 DEERERIE S VBN TH B7=%. LED % 2 (ZEL A =B =\ E&IE. {E% 1000 A5 500 (=

TELET, F0OB. 1WBETEAL, 05T EIc—MHELELET,
ATy FEHLS—ET7vT7O—R$3dL. LED AT CIZRRLIBHET.
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Lesson 3 LED

=

COLYRUTlIE. BLHZEONEFEHALCLED OEE2TET 5583 E LT,

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)

2R DR
BREADBOARD MB-102:

TLy RR—REFERATIE, BRe VARG T22 A8, ERECREERETEES, UT
[Eflce,

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

LR

- L B BN B B I e B
L] L O O D O O O
- W e W W W W
Ll L W W W A w
L)

& @
EEOR RO EOEOWFW

- & & & &
§ & & & @
[
L I
L
o & & & &
o & & & &
L B B
W ow o om
- ® 8 & 8
N

-

L

-

-

L]

-

------------ L] "R TR e W R F O ER PR L R BB B
- W w L N L B R L N B I B O B O B B B LI B B
LI B A LI B @@ R R e e W R LI B B I B B R @ W E e
L B B e L R R L S R R R L R B I D L L R L R L B
L] LI W FFEEEFE TR R R
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NUTLy MoBERL B A XEBRNHYVET. RLBMLEERE, T5XFv/ 7097 DORD
7))y RTY., REBICEREOTIDOROEEBSMNICESRT 2 -ODEBA M) vy ThHYET, 2D
DEGEHAVAR—22 FORIEERLCHIHHLAL L, ThoZ2BSNICESLET. PROFRNF
Y URLE FTICEGNEIINTWS I LEERLET. DFY, FyoRILOBRICHIHEF v
TEEIEGETICELRAL S ENTEFTY, —FOT Ly FAR—-RIZE, A—RFORZBISEST
ATy ROLENEZ2 DORA M)y TOINBYET., ChoDOX MYy FEREOR— K%
BY HBEOBEEEGTSFRERMULET. CALRBE+S RLMET SV RORTIIZHR> TN
FT. ChHLOR M)y TREL—LEFRFA, R—RHOSL OOV R—FK2 MRSV MEBR%E
Bid 5 LM TEET.

TLy RR—RETA M A EVTICERETEA. WONDOEBRAHYET, BHEETv a7
1y NT—HNBRD T, FAEMST ShEZERELEEENS Y A, BEHAREECRENH B
BaEF. TLy RR— ROBEGAROTREMASH Y £,

LED:

LED BBtz w7 —2 54 NEEVET, EHOEBREELALHEDLT. REDTT,

COL YRV T, HH—RIIARTATO LED (5mm 75 LED) #FERALEY. 5mm (& LED OHE
REZBRLET., fbO—KRIGHY A XE 3mm & 10mm T3, LED #N\vF ) EEERICE
BEGTILETEE A, TOEHAG, 1) LED RIELADY — REEREL, Ro=ABICEM N
EBEERTLERB A, 2) LED (3 A > TEREHRT S0 [Fa—V | 7B ENHYET,
SEBRFNE ThEMARESTL D!
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LED 2(JBOIRMEEFEAL B\ & HF Y ICHL B OEFRA TN, IIFASh, KORES S [ES
] EHWIRT 7=, FEALCELICRIESNSARMNHYET.

EELALLED DIERDYY —RTHY, BDOU—RTHIMNEMBIZE 2 DOHENRHYET,
T BE) - REIEHBYET,

F2i1c, B0 — RN LED OFRKIZANBIZES. LED O — X=X L THFELAELH B,
RO — ROEICHELZAIEZED LED i dh 2158(1F. RV — RABHETH 5 LB T 2VEND
L) ij_o

En=s:
ERIATT &5 0. MARRESORNCERLE T, EAOEASOES . EANAE CAY . 7

hBEREPVHELBYET, LEDZERETOERNARNALTOEI L ZHET 5/2HC, ChEFERL
T, FAAENETEZ CIBOTW S EHIHL TT,

— —

LHL, £9. SHICHERICONT..

WROBEMNEA — AL IR, BEEF—LEBOX) VY XFQICERFENES., 4 —AITIERFEIE
Wzs (NEOEIRTY) . kQ (1,000Q) & MQ (1,000,000Q) HiEFEEZRLET. ChdEFoO
F—LEAHF—LEFENET,
COLyRAYTIE, 220Q, 1kQ, 10kQD 3 FEEADCHKMBEFLALFT., o DMHB/EIART, H
CLBEZLTOLETN, BLR2BOBEFENAOYET. ChbLORX NI TEEROEEZRLET,
LYRADOHAT—aA—RIZE3D2DBORNSA THHY., —ADKIEBDRA NS THRBYET,
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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 FEAR Y HEMICEELAD) —REBYFEFEA, ThOROThAIDGETERT S A
TEEY,
SOT7TO—FHENEMTED L b o0, FAESDIROA S - V7757 EEHRATE
OIEFUEERET 5 EMNTEEY., FEE ADYICTORLTLFA-—LEFERETSICLHTE
3
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Connection

Schematic
2200 1kQ
5 @& B : A=
RESET DO/RX 10kQ
RESET2 D1/TX
AREF D2 _IVVV\r_
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

€
>

1K

10K

L L L - L I L L B L B L L B LB

L L ] L * " e - L ” e w L . L L L L L L ] L L
? ® 9 % % & " F S P OF S SRR RE RS Y T Y YT Y SO H e ® ¥ @ 9 & ¥ 9 P 0 9 T S OP P P OF PR ROE RN
 ® & F 9§ & % % 0 9 P OF W ORFEF TR PR RN YN ‘ N * ¥ 8 & ¥ F F PP PPN Y YDN
o & % & % & F S F F SRR E SRR RSO YR YN i ® & & & & & & F F S F B P S F N BB
8 & % & & 9 8 & % 9 9 F 8 P B S R R PR N R R R RRETRRE TR YOCEY RCRYT YR RN 2200 T " e e ¥ SR SRR YYD
L L B S L B B B B B L B S B S S S S B S B B S . B LR S B S R R B R R S ] Y " e W W "R WY PR T FTYVRDY
S 0 8 9 9§ 0 ® 8 8 B e S 8 PP B S B R RERRE R RPN R SRR R YT YRS
LB R B N R T B R I R R D B R R B O B D B R R R B RN R B B R DR DR B REN R RN D R B B R R R R R R B D R R R B R B
® & & % & & F S 8 P R F P 8RR R RE R R R RS EE R YR OO
" ® ® & 8 0 9 F 8 F S S 9 0 ® F 9 " ® P R F B S SRR SRR R R R R R RS ES R TEEETE TS
e 8 ® @ 9 @ F OO 8 8P R S 0 R B RE R R SRR R RS R YR

* @ @9 L S B * " e 0w . e s 00 " 8 0 " @ . e " 0 . e 8 0@ e ¢ @ @ L N B ] * 0 0@

*® e @ @ @ L L B * e 0w s @ o 0 . 9 s 99 L L B L L L R . e e 0w L L R * e @ @ @°




UNO (&, LED &RFUICEBNZMHES S (<EAY S 5 RV hOERIZERTY. UNO % USB 7
—TNZELVIACLOMNEAS T OB EE>EH Y EEA.

220Q0EHER Y (715 2184, LED FRIEFCBED W& TT . kOO 2200 &3 T 5 L.
LED D LUREL Y. REIC, 10kQOIEMERES L. LED NBICRAEF Y., KLY v /-
D—RETL Yy RR—RAB5|IEHL, ROFIHN TERYRE., R4y FOLS ICEHESEFT.
HEEFENERMACZENTEET,

REIFR T, TR O—TT ORI 5V Attt IRFBRD S 5 —F D& LED 07 5 XAlI=, LED Db
>—70Of/IIE GND [Ebh > THRIFET, =L, LED 2082 &5 IHinaBassL. LIT
D &SI LED ARITLET,

BEH K 22000 ETOHBATICRLEZVWERSTL £ 5,
EINHBRY. LED DEELAICHENEBENTHRED Y T A,

Example picture
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Lesson 4 RGB LED

B=

RGB LED (&, 7’BY z ¥ MBZEMT XL (BRELFETY., ThidE1DE 320 LED T,

Tho&FRAL TEGT DHEFTAELEENEHY FEA.
FASEFEIC2DO/N—2 3 VTR EhFEF: Common Anode F7=(& Common Cathode,
HE7 /) — REIHLBE VTS5V 2FEL, LB HY —REIT IV RITEGELET,

fb> LED LEIHEIS. WL OODIEIEA V514 Y BDONEET) ICEGTIVNEAHYET,
FA=EDRYT Yy FTIE, FBORRED LED THRFEY ., RIZEEBIZTc—R7I ML, RIZBER®IZT =

—R7T ML BEICHRBIZRYEY. ChETI LT IERTRGBDELALEZRBIRSEET,

WEL ISR m:

(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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EBEADIEN
RGB:

—H43&. RGB (Fr. & 5) OLED (ZBEDLED D&LSIZRAZET. LHL. BE®DLED /Sy
=Y ORI, ERICEFRE, &, X, FEO3IODOLEDAHYET. {E4 d LED DS
CEHEHTIET, BEENABLLEABRBTHIARYBESEDIZENTEET,

3DODLED DENETIDEPESEFFETHL T, ALy MIRA UV M EREDDLBELHATESE
SyIRALET, CHETSHLOFER. Ly RV 2 TTo& 5 CRADEORR (F/XAZE
) EEATELETIN. TIESCOMEETT! UNO R3 R— RI(Z(E analogWrite #EEH &
Y, ~TY—V shiEVTHERL T, @A LED [CEFESFABNEHNTEET,

RGBLED I2iZ 4 KD ) — RERHYET., Ny T—SHOE—O LED OFA T DIEDELGIZHE M

5120 —F& LEDD 3 DROEDOAEOERTITESRENEZE—D ) —REHYFT,
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CCTBHICE4DOB/BLED ARAE Y. &B. T8, KBOREVRT /- REFELFT.
SEEFEICTAIC "+ EEELES, BEBE - (@A) <7EFT. ThlUonmiiTiEsT
5&. LED T LEEA.

LED /Xy 7 —S OHBOE OELIE. EoAEANS 2EBHOEYTY, FhEEL, 450U —RE
DOILERRTHY. EishF T,

NRyr—UHOFZLED (F, HFYICHBLOERMNBNGNES (S, MED 2200FE0EL LF
¥. LED®3D0IED) — MR (58, &E. B8) X, Chib0flfZEFERAL TUNOHAE>V IS
BEGEATOET,
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COLOR:

T % BOXOEBEZAD L THEABERESCLENTEINE, BIZE3BEOKL T4
— (75 & B) BHINDTY, HEEOBLME, 7K & BSOBEWEL, ThEIARY ML
DBIZELET,

HBEKTEH. 300 LED 2FBT 2L T, AALSFEEFBEELEY. CORLEZAFE, LCD (S
7R & BOBORY MUV, BFEVELEERL TS TLETHEREATOET.

309 ~TO LED OEEERL CRET 5 L. KOLAWHBRERICAYET, HEFD LD £
HARLBBS S5 &5 ICH0 LED £l L. 51 NIBBLRAET,

LED 7%, &% SNZPoDOED <EERIFEHTEZ 20T, FELHBERBESEIENTEET,
HIFNFEEHOBRWVEBTEHYELA., LEAST, 4D LED TERELIELDIF3BTRTEHY
+°&TY,
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R (PWM)

NIV ANEZESY (PWM) FEBHEFIHT 25M5TY. £z, B LED OEELFIHT 5/-HI12Z Z TFEH
LEY.

ToEiEZ. UNODPWMEY® 1 oAL0OEEERLTOET,

1/500 second

-
5V
1/20 (5%)

ov
5vV

10/20 (50%)
ov
5V

18/20 (90%)
ov

BEE 1/500FT & (2, PWM HAF/SILZEERBLET.

CONILADREE, ‘analogWrite' B &> THIEhET., LA >T,. ‘analogWrite (0)
F/LREES = ERET. 'analogWrite (255) '[RIRD/SLAANRTIET 5 E TT T ORI
BT BNLREERLFET, TOER. ERCEBICHAOSIET,

analogWrite (Z 0 A 255 NRIDIEZIEET 5 &, /SLAREREhES, B/ ILAARRE® 5%
EIBEWEE. BELTU 23 0R>2HID 5% LAZHTERY FEA,

LAL, HANEED 90% 0 5V THhE, BFEENICHEENIBENN 0%EEFT, €0

AE—RTLED ORARAGUDT, HEZERTHoTWBESIZRAET,
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Connection

Schematic

4 Al D6 PWM

— A4/5DA ICSP D9 PWM

s = =
- RESET DO/RX }
{ RESETZ2 D1/TX
AREF D2

[OREF D3 PWM

D4

A0 D5 PWM

Arduino D7

A3 Uno D8
(Rev3)

Ao/ SCL D10 PWM/SS
D11 PWM/MOS]
D12/MISD

D13/SCK

[CSP2 MISO
[CSP2 SCK

IC5PZ MOSI

GND
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Wiring diagram
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Code
After wiring, please open the Sketch in folder path: Tutorial > English > code >

Lesson 4 RGB LED > RGB_LED, and click UPLOAD to upload the program.

ATy Tk, BBICEDEVEFRATINEIBET A EADREYET:
// Define Pins

#define BLUE 3

#define GREEN 5

#define RED 6

RORAT Y T(& 'setupBBHEEC L TY., LEIOL vy AV TRALELSIZ, £y M7y THBER
Arduino )ty hEhAEIC T EEFRTESNETY. OB HAOELTHERALTNWS 320
EYEERTAHETTY,

void setup()

{

pinMode(RED, OUTPUT);

pinMode(GREEN, OUTPUT);

pinMode(BLUE, OUTPUT);

digitalWrite(RED, HIGH);

digitalWrite(GREEN, LOW);

digitalWrite(BLUE, LOW);

}

loop EEERZRIIC. AT v TFOREOEHERTAHAEL &5,
redValue = 255; // choose a value between 1 and 255 to change thecolor.

greenValue =0; 57 /223



blueValue =0;

COBEIF 3 DDSEERY .1 DEFR & BOLED 0BESETY. WThOBESH. HiE
0255 DEHERIZH Y. 0 FF 7. 255 FRABEEZRKRLET. RIC. ORI 'analogWrite'
EFUHL THLED OEEERELET.

W—THEEERD L. KB BB FROXBERRL THd 1 E—HEIEL THDRDOEBIZEE
THENDAYET,

#define delayTime 10 // fading time betweencolors

Delay(delayTime);

ATy FIZHEEEEOWN L OADOBEBINL., #7470 LED OFIRERTHATLEE,

Example picture

T N
DIGITAL (PHMY) & &




Lesson5 T2 IWAD

B

COLYRYTEE, LED A4V /A 7B EHITTVAINIMMGEDT v a R4 Y =FRAT 3 5%
=FELET,
REVERSTELEDARITLES, £5—A0R2 V&I L LEDASEITLET,

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)
SBam DR

PUSH SWITCHES:

AAYFEARYEIZO U TNBRIVR—F2 Y NTE, REAVEBIALNA—Z2RIT L. 2 DODFEANS
SHICESGShE T,
COLYRYTHEREATWDY T MR YFRAYFIZE4DDENBY . LLHSHLLLEDT
j_o

A
-

ERIZ(E, ERICEEBESEGN 2 OLAhAHYFERA, AAMYFRYHT—URHTE, ALDDOKSIC
EY B & CA—EICEGShTWET,
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Connection

Schematic
2 - Z
m -
RESET DO/RX
9900 RESET2 D1/TX
— AREF D2
ioref D3 PWM
D4
A0 D5 PWM
- —a _ D6 PWM
e z Arduino
I'4 —] A2 Uno D7
) A3 (Rev3) D8
A4/SDA D9 PWM
A5/SCL D10 PWM/SS
D11 PWM/MOSI
D12/MISO
D13/SCK
N/C

(=]

=

(L]

K

i
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Wiring diagram
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AA Y FORMKIEAFTHIMN, EVIERA vy FOmAINSREL TS, hlk, EVATLY R
AR—REICIFLLEBEN TR LEXCEUNHA TR L EEKLET,
LED (&, EIZFEWED) — REEFE > TORITAEESHZO I EISERL TLES,

Code
FldiiE. O— R7+ILADL YRV STUARIIANATTOST T LERE. UPLOAD 2L T 045

LE7yv7TA—RLTLESH, IT7—MNERRSADBHE. 70577 L07y 70— RICETEF

a—NMNUTILOFERHIZONTIER, Ly RV 2E8BL TS0,

B0 UNO R—RICR7yF&EO—RLFEY, ARZ2VET L LED AFITL. BRE V&
TEBEITLEY.
ATy FORIIOREAFERAENE 3 D20EY D3 20FHEEHRL T, ledPin'&HAEY T,
‘buttonApin'l& T L v RAR— RO EEBITIENR A v FEIEL. 'buttonBpin' BN A v FEIFL F
7.
'setup'BdEN(& ledPin % OUTPUT & L TIEBED LS ISERLEFITA, CCTE2ODOANEMEL F
¥. COEA. pinMode XM &S (= 'INPUT PULLUP' (S38EL £ 7
pinMode(buttonApin, INPUT_PULLUP);
pinMode(buttonBpin, INPUT_PULLUP);
INPUT PULLUP ®E > - E— R, EVENNIE LTHERT R LEBHRLETH. 8O OANND
CEHEATORMESE. [FTL7v 7] LTHIGH T 2%BAHYET. SWRZNE AD
OF 7 AL MEE, RE Y EBTEWEICE > TLOW IZ3|ANREWRY, HIGH TY,
SOfH, A4 v FEGND [EHREATNEY., XM v FERT L ADEVANGND [TEHish
1. NITRYFELA.
AIHREE HIGH T, RV &L EZITASINLOW 24 ZDOT, AV vy DL EFETY,
—h#E 'loop' B TIRUET,
void loop()

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

}
loop'BIEUICE 2 DD fRAT—PMAVIRBHYET., BFRE2VICTD, ETAETIANEIGASDT

[digitalRead] Z#{TL\ET.
RavpREhd L XWETBIANAELOW 24 Y, KRE 2 ApMEHFHIE, ledPin @ 'digitalWrite'

MAVICHRBCLEEEHZATHNTLES,

E#k(c. K2 > BZHF L. LOW A ledPin (CEZIATIET,

Example picture
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Lesson6 7O T4 T TH—

B

COLYRYTIER, POHTATHITY—TH Iy REERT 2HEEFELET,

W Rk an:
(1) x Elegoo Uno R3

(1) x Active buzzer

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

aRamDARTT

BUZZER:

BF Y —(EDCERTHY . ERBAWEHATNET., FhbE, avEa—4, TUVEa EE
W TI—LA BFME. EHETHES. BEH. 21 7. BLUERTNM ZAHOBOBFERAIC
A FRENTIND, TH—ETIT14TRLDERY Y TRLDICHETEES., 2 DOTH—
NEVELEICETEY. SEOREERZEZRZ O OEIZHNATY —TIH. BEBOT—TTHEL
EHDETIT14TRTY—-TT,
CO2ODEWNE, 7U T4 TRITF—ICHEIREINSH DL T

BEAHI DT, BUTHEENBY T, ZENLGTH-FEEDOL S BRBRER > TLARLDT,
DCESMEDLNTLWNIEDRNEBA, Kb YIS, ThEEET 5 7= ICEREN 2K—-5K D5
REFERTIVERHBYET, 77U T4 TRTH (L EHORERIREOLOICNRy O TTH—&
Y LIELIEEMTT.
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Connection

CrlhAamansia

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
F4RE. O—R7ALETDL RV 6 DYV REMEFHL, UPLOADZ25 Uy LTT AT I LET
v7O—RLTLESH, I7—MNHIEEOTOTITLTy 70— ROFMIZDNTEH, Ly Ry

2ESHBLTLEEY,

Example picture

Moo T N O
bl Al
BB

12
~11
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Lesson 7 ZE) T H—

W=
COLyRY TR, BRIV EEAT SEESELET,

EBROBMIE. 7N - R (523Hz) . Re (587Hz) . Mi (659Hz) . Fa (698Hz) . So (784Hz)
. La (880Hz) . Si (988Hz) M5 Treble Do (1047Hz) .

W B Rk an:
(1) x Elegoo Uno R3

(1) x Passive buzzer

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

aRamDARTT

Passive Buzzer:

SETY - OFEREE. SRERBSE IO PWMERA —T 1+ F % FRTILTHD. Ik
EEREN HERYBNCEESN, BRITFERESEICENTEEY, LEAE 523Hz @
RILZEEEFET B L. AltoDo, 587Hz MD/XILR, Sy RL YT M Re, 659Hz D/YLREERT 5T
ENTEZFY,

Sy RLyYsI—, TH-THERETEET.

FF 04 Write () O/NLAHANERESN T S8, UNO R3AK—RDF7F 05 Write () #ae
EFALTTY—C/NLRERESEROELS ISTERL T EEN

(500Hz) .




Connection

Schematic

RESET
RESET2
AREF

ioref

A0
A1

A2

A3
A4/SDA
A5/SCL

Arduino
Uno D7

(Rev3) D8

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MIS0
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
Fiagig. 00— RI7 AU - LyRY TRy T TH -0 I LE@E, 7yv7O0—R&Es Uy
HLTTOYSLET7yTFO—RLTLESL, I5—AHIEEOTOFILT Yy O0— ROEE

MIZDONWTIEH, LyRAY 2ESBLTLEEY,

ChEETTBEIC. BEICHL T<pitchches>Z 14 T UMNA VA R—=ILENTIVSC & #HER
TN, BAVAM—LLTLESH, ZF5LA0WE, - RAHEEL EEA.

FATZVT7AIILOO— ROFMIZDNTIZ, LyRAV1ESBLTES,

Example picture
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Lesson 8 lBEIAR—ILRA v F

B=

COLY RV TR NESHIEEERRET B EHICFLIR-LRA v FEERT2HEEFELEFT.

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

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

aRamDARTT

Tilt sensor:

fERt ot (ERR—LRA vF) 2FERATIL. MEPETERETEET, ThbFhs< &
ic. MEADTENLTNLDOTY, ELLKFEATSE. BEELTEA, BHOV VT &3
S, AVzy b REERTASAHYFT., HOHMGEEMIDS. [KEXAvF] . [ERIXA
yF]| FEE OV TR=-ILtEoH—]| EFERDZELEEHYET.

ThLREBE. AsrOEROTHE (HEFEA—RITESHY FTIA, BT L—NTEHYEFE
A) OFRIZ, KIBPENYVERO & S GESMHOBEREEZRBL TOET, FrET 1 O—HKlE 2D
OEBMER (B) 2595, tVUNZOmRPATHICED LS ICEAchd &, BEFBITEIRMN
Y, ThLERESE., RM vy FRA—L L TERT 3.

TEWINEEFT LR LK S VWIERTREMEEH Y EBAL, BRIRA v FEEEPAAERHTEE
T. 5 1 20FRF, KEARLONBLONEPYBADENTEDLENSETY, —73. 1N
EEEHE, TUOALELRT IOV BEERAL. ROLGEREFERAL THRTT A0EAHY ET,
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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
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Lesson 9 H—7K

B

H—AR(E 180 BEEZT 2 EMNTEDFVY—RE—2DO—FETT. UNO R3AR—RHBEBELK/LR
EXET A LISk > THIIESNE T, ChADD/NLRIE, —ARNE DNEICBETNELAEY —
RIZIERT S, Servo [TIE3AXDTA VY—mHY, HEOITAVY—FIZY RT4¥—T, UNOD
GND R— bzt g 2 EAH Y., FEOITA VY—EFERTA v—7T. Sv R—h~ZiEHmL, LY
CEBOIAV—IXEFETA Vv— Dig#9dR— NIEGTIVNELADHY T,

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

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

abmDLETT

SG90

= Universal for JR and FP connector

*= Cablelength : 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:1.26inx1.18in x0.47 in (3.2cm x3 cm x 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
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Wiring diagram

Y™
VA

EG

.: EEL

UNO R3

-

13534
43401
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Code

F4RiE. O—R7#+)LAF D Lesson9Servo T7O5 T L%EFHE. UPLOAD 20 ) v/ LTFOY T L7y rIO—RLTL
EEW, I5—MHIBEEOTATSLTYyTO— ROFMZDONTIK, LyRY 2ESBLTLES,

ChERTTBHIC. <Servo> T4 TIUMNA VA M—LENTIVSZ L EMRT HM. BEICIELTHS VA M—=LLT
CEEW. Z5LA0NE, 3—MAEEELEEA,
AT FUT 74 hOO— KOFMDN T, LyRY 1 EBRLTIEE,

Example picture

BETE, Y—ROFBOKRE. BEO M-M EE=NL TEGSh, HFOEGRE. 7O M-MEENLT
BHiesh, ALY VBOKE. EM-MEE,

~ 0w+ N
oy 1

2 ELEGOY
_ o E UNO ®3 {: .'




Lesson 10 BEREVYYEY A —)

BERt Y —&. ESIENAVERSH D PIEEO 7O 27 MIBELTHY., flE L TEEY
EEITRIEMTES,

HC-SRO4 (FZAATHENPT <. ShdDEYHBICERICRET =54 T I UEFAL TNE
7. ' '

WL BRkERR:
(1) x Elegoo Uno R3‘

(1) x Ultrasonic sensor module

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

aRamDARTT

Ultrasonic sensor

BZEt VY EY 2 —J)L HC-SR04 (& 2cm—400cm OIEEfibEIEMEE £ 124t L . BIEERSEE (L 3mm T
T EVa—LIciE BEREXEH ZEES JCHHRELNSEND., ASEOENF:

(1)10 b YU A% 10us LIEDNA L NIUEEIERT S L.

(2) Y 2—I)L£ 40 kHz ZBEEMIIC B EREEL. /L AEEAR>TEEAESAERELET,
(3)EEMR-TCBE. NMILALEBL T, BHHI0 B45IHEE. BEREXELTHLRD
ETORFHETH B,

EREERE= (Bl NILEEEXE® (340m/s) /2

UTFIZZA 2V IRERLES, LY DU T ERIRT 27202 8 HNSIZEE N 10us /X)L X Z 44
TREFT, EVa—)IZ40kHz T8 H A VL OB HEN—X M&IEY, Ta—%LEFES,
Ta—(&, NI RAIGE EREEEEOIESA TS 4 bTY, M H—EEZEELTADII—(EE%
=T D ECOREER CaEREtETEET.

= us /58 =tV FA—RNILE(Lus/ 148 =1 U F; Fi=lx: SFE=BL NLEBSEE (340M
/S) /2; TO—(EE~AD N HEEEHLET B0, 60ms LA EDRIEY A 4L EFRBTEL%E
HEELET,
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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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Wiring diagram

EELtGW

| = UNO R3::
E él =

®
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Code

oDt Y—MAICEGFTShE=T71 TV EFERT S L. O— RNECERICAYES, a—RK
DIHIZTA TS ) EEHMAH, BELO<Y REFRALTEVYOEWEEFIHT 2 ENTEE
ER

JIL&E7yTA—RLTLESH, I7-NHIHBEOTAT I LTy TO— ROFAIT DT,
LyZRY2ESRLTIESL.

CNhEEITT DRI, <HC-SR04>SA TITUAA VA M—ILERTIRZ & EHRT 2H. BEIZIH
LCTHBAVAM=LLTLESY, F50LANE, O— RIEELEHA,

A TSV T F7ANDFRFAFDFFMIZDNTIE, 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. TEANERTLR2ONDAY ET:
[YDTILE=ZR] REVESI Y LTV UTILEZREAVICLEST, YUTILEZZ2OER
[ZDW\TIE, Ly RV 1TELLERBLTWVET,

| [ Sena |

Zcm |
124cem
125¢em i
126em
125¢em
125em
126¢em
12%7em
125em
125em
125em
126em
125¢em
126em
12em
125em
125¢em

-

Gem
126em
Sem
10em
1lcm
Ocm
Sem
Oem
Sem
178em
126 -

!Lutuscru:lll NMewline - {%UU baud =
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Lesson 11 DHT11 BEREt VY —

COFa—bYTILTE, DHTIT BEEEL VY —OFERAEEFEELETT. BELEEOHRARNY
BEIBRETAVNEAHBFLALEOTOD 24 FTEHDIERGEFAINTEE T,

BYIRLETN, oDtV —FRICEEFT NI4TV 2FERAL T, 23— N8 CERICVER
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 FU A LNREEtY T —&, BELEEORESNET VR IMESHAOEZZCEEE T —
TY., BADOT Y ZLEY 1 —VERK L BRERNZAZEAL. BV EEE L Bh-RIBLE
MERIEL £
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COtEIHISE, BHERDE NTCIRERET /N1 X DIFUBRIEENETh, S8 Ev b A

S0y MO—FEEHREATHET,

77V r—> av: HVAC, BRiEss. TR MBS LURERE. HERM. B8E. BaHE. 7404
— [RAT—Varv, FE. BELFaL—8— EREELVZOMOEEIES & OHIEH

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: <t 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
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Connection

Schematic

RESETZ

AREF
ref

Al

A

AZ

Ad/SDA

I/C

Arduino
Uno
(Rev3)

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

FlifiE. 13— RT74+)LADOL vy R 12 DHTI BREREt VY —TTO045 5 L%FE. UPLOAD 24 Jv4 LT O
TS5 LETyTO—RLTLKESH, I7—-NHIBENTOFITLATyTO— ROFMZDONTE, LyRAVY 2 &
SHBLTESN,

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

MBICIGLTBA VYA M =ILLTLESL, F50L80E, O—RAKEELETEA.

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

Example picture

o ~lbun N -0
i i

* ¥
D}/ITAL PUMT) * &




TRTILETYTLTEZ2 M E. UTO LSBT —EABNRFENFTT(REOBENTENT, 2EFETHDIZ LMY ET)
ULEZA=]REVEI VI LTV ULEZR—%FVICLET, YVUILEZZA—OERKIZONTIE, LyRA2 1 TEHLGRAL T
WEY,

(@ coma1s (=] B |t
|

[SEMpLe I, ..

Sample RAW Bits: 0011 0011 0000 0000 0001 0110 0000 0000 0100 1001
Sample OK: 22 #C, 51 %

Sample DHI11. ..
Sample RAW Bits: 0011 0011 Q000 Q000 0001 0110 0000 0000 0100 1001
Sample OK: 22 %C, 51 %

Sample DHI11. ..
Sample RAW Bits: 0011 0011 0QCO00 Q000 0001 0110 Q000 Q000 0100 1001
Sample OK: 22 %C, 51 %

Sample DHI11...
Sample BAW Eits: 0011 0010 Q000 Q000 0001 0111 0000 OOOO0 0100 1001
Sample OK: 23 #C, 50 %

Sample DHT11...
Sample RAW Bits: 0011 0011 0000 Q000 Q001 0110 0000 Q000 0100 1001
Sample OK: 22 %C, 51 %

Sample DHI11...
Sample RAW BEits: 0011 0011 Q000 Q000 0001 0110 Q000 0000 0100 1001
Sample OK: 22 %C, 51 %

m

Sample DHT11. ..
Sample RAW Bits: 0011 0011 Q000 Q000 0001 0110 0000 0000 0100 1001
Sample OK: 22 %C, 51 %

1

Autoscrell :Hewline - :EEIUU baud -




lesson12 ZFAY O a4A RAT4 v I ED -

B

THOTYaARTav Y&k AV MWW OAhOOY MO—LEEBINT 20ICHEEEHATY., COFa—cUTL

Tk, 7HO5 S aA RF4 v I ED 2 —ILOERAFEEFELET.

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

(1) x Joystick module

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

aRamDARTT

Joystick

EV2-LIEVCC TV ROX Y. F—D520EYAHYET., EVa2—LEAFLEBRICE>T, SBEOIRNINETER ZIE
BRHYES., BEOEET O THY., BiA [BRANE] O a4 AT 14 v 9 &Y IERAGHEY #REST IUERHYET., I,
CSAMARTAVIERLTFCT v aREAVETI T4 TICT B ENTEET,

X/ YEYALT—2%5mAHETITET7 OS5 D Arduino EVZEFRAL. REVESROICETOEALEV EFRTIVERHY ET, Key £
VIE VaMRATAvIPREhDET TV RICEGish, E5TRFNETZO—T4 Y JIZRYZFET,

F—/ELIh - EVHBRELESRALEBDCE. LTy TiEAENL TVCC (CEGT IMNERH Y ET.

Arduino TR ILE VICHEB SN ZFERT LN TEET.

Arduino EYOT LTy TIIAE T Y T4 T 123 355 2%E




Connection

Schematic
2 i =
™M > N
RESET DO/RX
J
RESET2 D1/TX g
AREF D2 . : M. Thumb 5k,
_ Joystick
ioref D3 PWM f—onr— VERT
D4 —— )
G
AO D5 PWM I
A1 D6 PWM 0o -
Arduing
A2 Uno D7
A3 (Rev3) D8
A4/SDA D9 PWM
——] A5/SCL D10 PWM/SS e
D11 PWM/MOSI
D12/MISO
D13/SCK ———
N/C
(]
=
2
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Wiring diagram

Analoy
Joystick

.

),
)




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

"VEXETFHAY, "F"ETUALTYE., RA VFLRALRELIBESE. 4PV LAMERTEE A,

Code

BisE. 70U 5L80—RI74LUE - LyRAV 13OF7 ATV aAAT4 v EY 12— L THE.
UPLOAD 24 v o LTTRAYTILETYyTO—RLTLESL, I7—0NHBBS. 7ATITLD
Ty 7T O—ROFMICDONTIE, Ly AV 2EZSBLTLES,

TR a AR T4 v I BERNART Y 3 A-2GOT, 7HAJEERLET.

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

Example picture




EoAERCE. TEARERTOW20O08bMY T
[VUTILEZRIREZVES S LTY Y TILEZAEZFVIZLET, YUTILEZZOEKRIZDONT
(F. LyZA2 1 THLCEHBELTOET,

@ 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 13 FRIMEZ(SEY D 21—/

B

RUE—MEFEHTZE. 7Oz MEeTA VYL ATHIETZENTEET,

FROMEY BV EY Y TILTENSTINET, COFa— MY 7T, IR SEHE UNO (21845
L. CORBENDEVY—RICKEShET71 T3 U EFERALET,

FAEEDAT Yy F TR, COYEIVTRATESTARTO IR 16 ET— REEEL. 31— RAE
HEhf=mnESHEREL, F—2RLTLRESHBRELETT,

ATE 1o &p 0 P
WE ISR m: 4 | =
(1) x Elegoo Uno R3 ‘

(1) x IR receiver module

(1) x IR remote

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

aRmmDARTT

IR RECEIVER SENSOR:

IR &HES &, FIMREZET D LS ICHRB T+ ML EEA YA/ OF YT TY,

FLALOBE. YEIVORHICERShET, TLE® DVD FL—Y—ORIEICE ¥y h—

ALD IRESEZETHEHOBONHYET. JVEIVOREBICE—EHT S IRLED H Y. 7RI+

BIWZAERLTTLEDEREA Y. £7. FLEEET LS CTLECIBRLES. HIME

ANBEOBICERAEFEA. 2FY., £y b7y TE2TAMTBICEL SO LIEENBETT,

S OBIZEN DADENAHY ., CdS Photocells ES2FT:

IRTRHEEE IRKED ORI T 1 L2 UV FSh A ERET 20ICEFRETH D, —H.

HEBE, EREBOURNERETI2OCENATS Y. IREFRIFTEAR,

IR #&HEFDREBIZ (X, 38KHz TER =N =7RIMREEIRTERENH Y FT. IRLED ZBLTEFT

(&, 38KHz TPWM i § 2L EAH Y F Y. KBIERRE IR, ABHOIERE (K
102 / 223



1KHz) AOERDERKE (DC23L) ZREHT S EMNTE,
IRQEHEFT Y2 IILHEATY, CThdl&38KHz IR{EEERELTO— (0V) 2HAT A, 1\ T
hBBRHET. N1 (5V) ZHALET, HBRLRABO LS (TRZE, EhEHFOXALES
MK > TN L E T

What You Can Measure

B.P.F frequency characteristics
(PNA4602M)°

100 100

Spectral sensitivity characteristics

=
.--"""‘"r
S [I:!"'I.:l:l
]
—1"

NEERVAREA \

40 / ‘\ 40 I \

RN \ \
X ) \

Relative sensitivity S (%)

""-___‘-‘
L~
Relative sensitivity

0 0
33 35 37 39 41 43 600 70O BOO 900 1000 1100 1200
Carrier frequency (kHz) Wavelength A (om)
* The peaks for PNA4601M, PNA460SM,
and PNAA610M are all f;.

ChBDT—R—b DT ZT70bbhd&5(12, E—YFEREO%H & 38 KHz T, E—% LED ok
940 nm TY, #35KHz A5 41KHz ETHEATEETHA, BEKJETL. E<AdREIhERA.
E#K(=. 8501100 nm ? LED AT S &£ TEETA. 9001000 nm & FHkICEMEL EHAD
T, BF—HIT B LED 2EYEL T =\ IRLED DF—4 Y — M TREEHERL TCES,

940nm ZEEL £S5 & 9% - 940nm FABETE AN LERATHNVTLES,
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Connection

CrhArnAa+tin

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

104/ 223



Wiring diagram

3
2
I"

UNO R3

L—




IRLY—NIZE3D0EERHY T,
BEEXES. BFE. Y7V RTY,
"SISOV R, 'S ES. FEEVIEEESY 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,

ChEETTBHIC, <IRremote>T A TIT VNS VR M—=ILENTNBZ L EHERT HH . BEICIGL THA ~
AM—LLTLESL, F5LR0ME, O—-RARELZEA,
SATIVT7ALOO—ROFEAICONTIE, LyRAV 1EBBLTESN,

RIZ. <RobotIRremote>% Library 7 # L ZhbBEILET., ChiE. AT UNMERTEI4T
FVEREBTELHTY., X4/ 0aAY NO—SOTATIIVINRTLEL, 4T3V 7+

SOHRICRZIvILTRICENTEET,

Example picture




EoAERCE. TEARERTOW20O08bMY T
[VDTILEZRIRAVEI )y LTY)TILEZEAEAVIZLEST., YUTILEZLAOEKRICDL
Tk, LyR¥ 1 THEHLLGRBLTHWET,

@I COM21 (Arduino/Genuino Unc}

| | sema |

IR PFeceiver Button Decods
POWER

VOoL+
FIMCASTOFR
FAST BACK
PAUSE

FAST FOEWARD
Dowm

VoL~

ur

0

EqQ

SI/REFT

B3 00 -1 O O e LI BRI

Autoscroll [He-_l;i.ne - | {BEUCI baud ],




Lesson 14 LCD Display

=

COLYRVTR, ZHFOLCD T4 AT LA 2E4R L THERATIHEEEELES., T4 AT
AIZIFLED Ny I 54 bABH Y, BITITERKR 16 FD 217eFRRCEFET, TAATL A LDORX
FORPFELBENFEEBRT DEI CILERDCENTEET., TARTLAFEBTHWETT,
THEAPERRTHEHDHEDOTY,

COLYARYTE, LCD 54 T3 YHA®D Arduino Y2 FLTAT S LEFRITLETA IROL YRV
TREVY—Z2FERAL TEEEERTRT &L SICLET, |

e e

@ '

WE L BRkERm: e
(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 > ORERN:

VSS: /5 RIcERTHEY

VDD: + 5V BRI<EGT 5 E Y

VO:LCD1602 da > SR MEFEETHEY,

RS:LCD DAEVADEZIST—AEZEZTAOCHZHIHT HL VX ABREY, EAEICFRRSN TN
DRBEREFTEIT—ELYRE, FLEHESOL Y X E (LCD O Y hE—3RIAE S 2H 0I5
TESRYT D) TBERTEET,

R/W: 5iaH L E— RELFEBEAHFE— REBIRT 5AHL/BEAHEY

E: O—LARLOIRLF-MEEENDE, IDCEY 1 —ILICEBET 2HOEETE 21 1 —T
LEY,

DO0-D7: 7—4&HAEETSHNEY

Aand K: LED Ny & 54 MNEFHIETHEY



Connection

Schematic

Arduino
Ino
(Rev3d)
ICSP

i
&
| P
I PWM/S
[
SCH

[CSF2 MIS0

Cs5P2 5CK

Y




Wiring diagram

" e w
" e
- s e
L O B
L O R B O O RO U R
L S R B R L B D B B S R S R
LR B B R A
e
& & 8 888w
LA B B
LR I A
L BB
L L
. w -

. - LA L LN B - e 0w
. - LN - - o 8 @ @ - . e 9
L LN S B B B B R B R B N B B
L L L B B B R B I B L R B B B B
L] & @ 8 8 & 8 @ & & ¥ B F 8 0 B B RSN
LB L B B B A R R R e L B AR B B
L] LN D B B D B R R D B R B B B B B
L @ @ 8 8 % 8 F 8 B F B E O FF R EE R
L Lo i S L B S A B SR R A SRR S B S B
L L O I B B R B R R L B B R B
L] " 8 8 8 8 8 8 & 8 8 S R EE e
L L L L L L L L R L R L B L B
L - LR B L L L A
L L " @ @ @ L L L B




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

WK ODDEHFREITOSVENHYET., TLy RR—ROLEII=T+ ATLA5U~RZEL, HEYH
DY MFICEVEHTADCRIEET. FHIS. TLy RR—ROITO 17BN R—RO—F LD
FITh->-TWRBEIFESTT., Ry MDRFAE—2TARATLADEY 322 CRVER
D) —RMEEERAWTLESL, [Ry b F TARTLA O3V MR NEFIHT 2-01fF
BsEnxd,
TARATLAIIAYTEVARYMFONTOGIRRETT 1 ATLA MG hTWS S ENHY F

T. TOBEE. ROEI Y a3 v ORI TCES,

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,

ChEFETTBEIIC, <LiquidCrystal>Z4 T7ZUNA VAN =L ENTNSCZ L EERT DH . BE(C
JGLTBA YA R=ILLTLESL, F50LAaNE, O—RABELETEA.
SATSVT74ILOO— ROFFHIZDOWTIE, Ly RV 1ESBLTLES,

Arduino A—RIza—R#7vy7O0—R3 3L, 'hello, world'E VS AvE—UMNEREIA, FOE
[CEOADHATY N7y TTRHENERRENET,

AT YFORIO LIF. ROITTY:

#include <LiquidCrystal.h>

Chix Arduino ISRBRZA 7oV EERALEWC L EZZAET,

RIZ, BETAUERSHBTAHYET. hik. Arduino DEDEVETF A ATLADEDEVIZ
BT A EESELET.

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!");
BHIE. RBT A ATVAIZRRENBIINETOREREZA T ) ITzAET, 217K EE
DORVOITISRREND Ay E—IUNRRENET,
'loop'BEIZ(X, RD2DomaxY REHYET:
Icd.setCursor(0, 1);
lcd.print(millis()/1000);



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’\.._'" |
\

I FERTRTERETREY L WY 0B
¥ DO-P—0-Li-Ea—Pe 08 [ - K




Lesson 15 Thermometer

B2

COLYARYTlK, LCD T4 R 7L A 2FEAL TREEFRRLET.

WS Bk ERaR:

(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 jumper wires)

aRamDARTT

Thermistor

P—I X2 FY TR T, BEL K> THRANZHT 2N TY . FHFRIICE. IXTOMEGE
FH—I24TT, MARRECI > ThIAICEULETA. ZOBUGEEIES /ML BIET
SONEHTY. T—IXRFBEEICEL> THRIUEAKRE CELT S LS EoNTRY. 1 EH
Y100 A — LA TS ENTEET!

H—IRA(IENTC (BDRERFRE) & PTC (EDOREFRE) o2f@@nsdYEs. —RIc. iRER
FITENTC LV H—AFEREATOEY, PTCRYtYETILE2—RELTLLFERENRET. B
EALRT S EMPAEMLES, 2F Y. ERNANDSERAL. ERE [Fa—IN\vy ] LTH
BEFELETS.



Connection
Schematic

NTC

Arduine
Uno
(Rev3)
1CSP

tes

| ]
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Wiring diagram
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TLy RR=ROLATIRILYRY 2 DLA T MIBESWTNSESH, TLy RAR—RIZTh%E
FEELTHECLE, BRICRYET,

COLATIRTOLEMESNEZRY FOIECISWLKDOHADD ¥ U R=D4 v —RHYFET,
10kQOIHLE Y — S R R EFTRTAR— RITEINShTOET,

Code
B8, 700 5L%50—R74LUE - Ly Ry 23 BESTHEE. Z7y7Oo—R&4 JvsLTTO
TIL&T7yTA—RLTLKESH, I7—0NHAHEEOTOYTITL7yTO— ROFAICDNTIE,
LyR22&8RLTIESL,
CNERITT BAIIC, <LiquidCrystal>Z54 T UMNA VA M—ILEh TS L EZHRT oh. BEIC
JGLTEA VA R=LLTLLESL, Z50LE0E, - MEEELEEA.
SATIUTFAILOO— ROFAICOOTIH, LyRAV 1EE8BLTEES,
CHIZDOWTORTYFELYRY 22 DRy FITEDSWTWET, FhExH%AEO Arduino [CO—
RLT., BREDIEEBCCLICE>TREE VY —2BH L. BEOLENADMAYET,
led'a=y RO bz Ay MTEEL LERITT,
// BS E D4 D5 D6 D7
LiquidCrystal lcd(7, 8, 9, 10, 11,12);
ChickY, FHRTHEVEZRET IHACEIYEHRCRYET,
=T HEETE. 2 DO0EANSEARI S TWEY., T BEEYY—ALOTFOY EEED
BECETRLAThERYEBA, RIS, ThoEFRRTIHEEIXRLBATIAERY FHA.
T, BEOGFEERTHEL £,
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 ERTNTPOFELOCEAHYET, TLMER. SANEICEL
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);

MNRYFTFWHZRIAY ML TARTLAD 16 DFIEZBRWHEEBIDICIRIEET, FTOREDONF
& EEROFHRARY NIThON B AR—ATHRIT R ENTEET,
TS50 0EFLANTBIZE. GiAFERYNEOH—Y IILNEEREL. ThEERILET,

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 16 Eight LED with 74HC595

B

COLYRAVTIE, 82NHAEVEHEDHDI T L%, UNO T8 DDAEAMRI LED 2FMT 355X ELET,
UNO E>IZ 8 &0 LED %14t L THMZEGST 2L £ TEFIN, T CITUNO DEVYAEVWRCEhET. UNO I
CEADHEOLNBR>TUORIMER., £5F 52 LEOKTIMN, REVPEUH— Y—REENVBRIFENS Y T
EVAE->TWVAENS EEMBAICKCBATRNTLES L, LER>T, ThEFSKbYIS, 74HC595 2 U 7L - /X
FLI-AUN—REFRENDF Y TEFERTILICRYES, COFYTITIE8DOOHEN (5BEE) L 3DODANRH Y.
—ElDLFO>T—2ENDLET.

COF v S&, LED #BRET H20ADLIEL &Y EFI (1 #RIIC 8,000,000 ETlEA < 1 FMEICL

500,000 B LED 2 A5 EATEFY) A ABARETEDS LY S, 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)
EBROEN
74HC595 Shift Register:
YIMLYRAIE 8 DDAEYNBLLTEZLONDLDERFTI2—EOFvTTHY., ThT

Rt 1 F10E 0 DOThALAYES, ThdOEEThERA Y EREFTCRET B0, F

wIO [T—4] EvE [4avy] BT,
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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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SOy EVIXSEDNILAEZHETIVENADYETT, TF/ULRT, T—R2EVANLDIEE. 1

BNV T RLYREICT Yy ashET,
T2LBEDEBNTYF - LYREZICOE—ShET.
YT MLYVRAIZA—RENTS[E, &> LED AL FT.
Fh. Fy FISEHEDA =TI (OF) Evad Y,
FrhET1E—TILLET,

8 EAD/NNILAMTRTEHZEEND &,
CHEFMEBTY, F5LB0LE, T—4M

‘Latch'E > £ RN

ChEFRALTHEAZEIRT—EICTI2—=TIL

Ch#E PWM XG0 UNO Ex (&L, 'analogWrite'ZfERL T

LED OIEELSIHT 2 EMTEET., COEVIET I T4 TO—THd7-H.GND [THELLEFT.

Connection

Schematic

L] (]

Arduino
Uno
{Rev3)

GND

I

=,

i srn

TAHC595
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Wiring diagram

* % ° & & ¥ B B B W W . @
* " " e 8 0 " " O O DN L
* 9 8 @0 0 0 R0 e L
® & 0 8 8 8 8 W 8D L
* ¥ 9 9" W T P R SR TN LS
" % 9 " & " P R S SN L
& &% & & & & B B " W L
* % o 8 8 0 8 ® ° ° @ L
® " 9 " " 8 " 8 e L
" 8 9 8 ° " " R O W LN

L L L

L L L
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8 DM LED & 8 DA RS 5D T, KERITEM A Y OHOEGENVETT,
HEOFTRTOLDNZTNITELSET D2DT, T 5 74HCS95 Fv T ERMIEL ONRHHHETY., NNAUFE/ v FRTL Y
FAR—ROLEFBICALC LSITLTLESY, FYTOEY1EID/ vy FOERIZHYEFT,

UNO A BDTUAIL 12MY T RLYRAD 14 BEVITTEET UNOLLDTOLL IRV T RLYRLAD 12 BEVITEE
FTTFOALUNOMDLTURLIBNY T RLYRLADEY #11 12{7EF T

ICOEAD 1 DEBRNT, IRTHBF Y TOERIICHYES. LEA>T, BESBICT 272HIC. LED 3@EKKTY,
FyT0E. ENAEMEONECRELEYS. EISOU —ROEABBEWIEFERL TOWROWI LISERTIHNENHY ET., B
iH% UNO [TE4i9 RIS, ChEeBEERIIVENHY T, — AL TORIVARR TN EZEE T 5 - L EELIS
BlE. V—FMRER/CLTIL Y RR—ROFAICEDF S LS ITLTLESL,

RIZ, Ty RR—RICLED 2EBELFY. LYRWIE®D LED BR(E, Fy T EILHSTL vy RR—RDEELDORAICHBETFHRIE
BrYFEA,

FROLS P R=—RERYFHFET., ICOEY 8HhBTL Y RR—RD GND AT AT CHDETEIRNTLESY,
DLETIVRMNENEZRTSyFEO—RL, ThERL THTLESL, TTO LED R"R)T9 % E T LED NEFECRTL.
RTHTLTHI YV ADEYIRENET,

Code
BB, O— R7AIWKIZHBTOTSLEZHEET - Ly R 248 D0 LED & 74HC595 #38=. 7y 7O—KR&#4 Uwvw4s LT

O S LETYyITA—RLET, IT7—MNBIIEEOTOTITLT7y 70— ROFHIZODOWTE LY AV 2ESHBLTLES,
BTS00k, FET33 20V EEETBIETYT. Chbldk UNO

7TAHC595 DS v F, ¥ 0vY ., BLVT—4 - EVICEG DT 2 LENEHEZITLET,
int latchPin = 11; int clockPin = 9; int dataPin
=12;
RIZ, leds'EFENBIBHANERSNETS., hE LEDAREF YV ELEFTICHE TN -V 2 {FFT HHICFERAShE
T BAT [N b OF -4 8Ey MEFERATIHFERT. BEY MIAVFTLEATDELELTEAFENELEADT, &
NEFAEBED 8 DD LED DS 5D ENNF Y FEF TITAR > TWETA?

byte leds = 0;

[ty N7y 7] #eEE, FRALTWE3DOEYETYRIIHAICERET LT TY.

void setup()

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

OUTPUT); pinMode(clockPin, OUTPUT);

}
loop &N ERM). ZEY 'leds'ITEO #EL T, IRTOLED #47ICLET, RIS, 'leds'/RE8—2EY T RLYRRICEY, §

NT O LED A% 7 (27 % 'updateShiftRegister' ZIF M L &9, {&'updateShiftRegister M E D & 5 ICENHET D ERIVET,
IL—TREEF 05 EHELEL . for'/l—T L& I"EFRALTOAD 7ETHATY MLIGHET. HEEL. Arduino 821 'bitSet'%
{FAL T, 252 'leds'® LED 244 2 Ey ERELET. RIZ, 'updateShiftRegister ZIFUNH L T, leds 1254 leds (<&
BLDERMTDLSICEHRLET. RIS, [l AU I YAV MSh, RO LED NfT 3 2 E TITHEOBENSH Y £

void loop()



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

88 'updateShiftRegister'i&. &#II< latchPin Z 0 —I(Z5&EL . JRIZ 'latchPin'ZB U/ \1 (23 % EIIZ UNO B8%f 'shiftOut' % 1¥
CHLEY., ChE4DO0NRTA—4%LY BHID2D2@T—42EI 0y ICEhENFERTSIEVTY,

SHEEDNATA-REBF, T—A2OEDHDERIBT AN EIEELETT., FALBE. RIFELREY MLBHSDHYTY, ch
&, [&EMuEwY b TY. Bit' (LSB).

REONRTA—=AIEZ, YT MUY RRIZYT FNENBZREOT—2TT (COBER leds'TY) ,
void updateShiftRegister()
{

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

LED D 1 2% A VICTT 2D TEHAELATIZLEZWESIX. EHR® Arduino 81 (bitClear) % 'leds'Z#ca—ILLET., ZhizkY,
leds'®Ew MA 0 IZERES N, EBED LED #F# 9 % =612 'updateShiftRegister I FUCH T 217 TERICHELL BENH Y T,




Lesson 17 L YT ILE=A

B

COLYRVTE, LyRY 16 #R—ZIZ, Arduino ¥ ) 7ILE=Z—%FELTCaYEa—4h
5 LED %44 a5 EML Ed, Y UTFLEZLEF, 3V E21—4& UNO LDRID [DAE]
TY., ZhiE. TNy TIERT, F—AKR—RKhH5 UNO 2FHlfHT 87-HIc. TFAMAVE—D%
ERMETICENTEET! LA aAVEa—4hbaYY REXEFELTLED #1)Js85C
ENTEEY, COLYRVYTIE, LyRV 16 LFEoCKBALBREBFEOTL Yy RR—KL AT
U RNEFALEYS. TELYRY 16> TUANMERR. Ly RV 16 [TE> T EEL,

Steps taken
CHORTYFEHEEOUNO 7y TFO—KRLEB, Arduino IDE DY —ILNX—O—BHGDOKRE >
9 )w s LTLESEL, REVETIZHTEHERTLET,

The_Serial_Monitor | Arduino 1.6.13 E@g

Edit Sketch Tools Help

The_Serial_Maonitor &
i
2
3
42 int latehPin = 11;

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

Sfwww. elegoo. com
Sf2016.12.9

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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RO 4 > ROREEET.
[VUTZILEZRIREVES Yy LTV Y TILEZAEAVICLEDT., YUTILEZLAOERIZD
WTlk, LyZA> 1 TELCEHBLTWET,

@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 [ )

CDYI4Y RYEVYTILEZZ EIFEEN, ArduinoIDEY T 9 2 7O—TY, FOMAEE. O
vEa—4amib UNO R— R (USBEH) ~DAvE—CDiEEL. UNO SO AYE—C DHE
OESETREICT S LT,

Arduino I2&> T [LEDBES 07 ZANANT2H. x '8 VTT 3] LS AvE—UMNEEEIhT
L7=. Arduino (3% eMNTEDRa<Y Rk, [x] (FRTOLED #4729 3) F=lEA VI
43 LED OFE (0IFTFOLED, 11ZXDOLED1 >, EOLED T7£7T) &

SUTZLEZADOLERIC NEE] R2VEBLT, ROV REAALTHTLESL, ChbD
XFEENETRANALELE, [XE] 28LES. x035

LED A TITYTRTHEIT L TLBIBERE. x EADL THHREHY FTHAN, FEESEANNT L
X353 % LED AT L. UNO R— RAO\SHERA v E—UBNERRENET., YU TLEZEALRLUTO
5 EFRENET.
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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
FiGE. O— R+ NRITHdT 07T L5@BEET - LYRV 2V UTILEZAERHE. 7y 7
O—RZ25 Uy s L TTAOTILET7yTO—RLTLEEN, I5—ABIBEEOTOT I LT Y

70— ROEHAIZOWTIE, Ly RV 2ESBLTEE,

CHREDEBY, AT YFIEHL YRV 24 TERSA TSI Ay FICED
WCTWEYT, FCTICTEFHFLOE Y MMZDUVTERBEL . Arduino
IDE DREHR Ty FESRT 5 LEFTY.

'setup HEREIZ (X, REBIC 3 DOFHLLVTABHY ET:

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");

}
T3, 'Serial.begin (9600) 'L S5axY KRB YET, ChizkY L) 7ZILBEH,IRER S, UNO

(X USBEZENL TavY REXEFETEET. E9600 (FEEHO [R—L— ] LFFIFET, ChiE

T—RDEEERETY. ChELYSIMEICEETEIIMN, Arduino Y U7 LEZL—bFE CIEICE

BYA3WENHYETS, CAICDODOTERHETHALES., SDECA. 9600 DEFITLTHNTLE

=L,

‘while' TIRE $17(&. Arduino X4 v £ — Y DIXEZERIAT SIS, USB iZ&5D 1 5 —73 Dl @h

BHBILEEFIILET. £S5 LANE, AvE—VREEEFESATIRRShANWIENHYES,

D Z4 &, Arduino UNO A Arduino RA— RZBFMICY v b3 5B DT, Arduino Leonardo %f{#

HALTWRBECOHIMETT, ChiF. YUTLEZS4—2FOVEEICEEBNCY Y bshES

M. ThiE Leonardo TEFEZ Y FHA.

'setup' DIREDFHIL W\TE, YU TFLEZROLEPICRRENTNSE A E—VFXEFELET,
[L—7] #EEE. $RTOTH Y a3 VANRES BIBFATY:

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—TRTRETBTATOLOEF, IFRTF—MAY MRIERELET, £H5, BHAHO

Arduino B8%{ 'Serial.available () 'OFUCHELA 'BE'TRITAE FhLSMoZ LFRRIYFHA.

Serialavailable () (&, T—4 A UNO [SIXEEh, EBREENE> TUOKIE 'true'slRLET, =

BAYE—VENYT7LFENDLOFFSh. TONY T 7HETHZEE Serial.available
() Mtrue ZIRLET,

Iy tE—IUNZEENEBEE, ROI— MIICRRShTT:

char ch =Serial.read();

ShIZEY, Ny T 7HhBIRONFNGEHFATN, Ny T 7hbHEREhET, Ffz. T ch'I2E]
YHETEF, TE ch'& ‘chargEd ‘charBThH Y. BRINTIKT LS. B—OXFEFEFL
ES N

SUTZNEZSOLEPI=H DT AV T FOIFRITHE> TLBIBEE, COXFE 0D 7 OEO 1HOH

Fh [x] OXFEOWThAICRY T,

ROFTD T RT—MAY ME 'ch'dF OLLET, XF TUTTHHIZ L EHAL T, 1HTH
BNESINEF VI LEY., CONMETNFEURT 2O/ DLEFWICRZAELTA. BRISEGFA

nonEY,

BXFE, £DASCIHEL IFENPEEOFSTRNETT, hid, <=&> =%2FHAL TXFEL

BTDL. ERCFHRENTOEZASCIHETHZ L EEKRLET,

TANZEET DL, ROTITEHRAFT:

intled=ch-"0"

SENFOEMBEREZT-TLET! NAOShEHFOWThLLETF [0] ZRFEL TOET,
LEA>T, '0&ZANTHE 0 -0R0ICARYEY. 7TENATHE 7 - '0FERIZERAsH
TR ASCHBADTHF 7 LELCAYET HET

LED 24> ISLz0ENSTEEM->TNBNDT, ZOEY M 'leds'lczy bL, YT LD
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 (&,
EFONRTA—RIAHLEIRI L =R ISH L LMTERIRL B2V E WS 2 ETY, RADITTIhEFEAL
T, Chid. AvtE—Y% 2 DOFDICHNT B0 TY. BEIC. —BRPGEY b Turned
on LED'& LED mES.,

LED %, TF X hXFFITE G, [int] ZBEISRIEFShFT T, Serialprint (X, ZESIBFHFT
FENETHFRMLFF, & InthEhs Y OBBEOTHEL D LENTEET,
T—AENIRY B I AT —MAY MDEIC, 1 DOHEIVIR SNBSS, 'ch'hANFE X THHH
ESHERRT D 2EBBD ifAT—MAY MBYET,
if (ch =="x')
{
leds =0;
updateShiftRegister();

Serial.printIn("Cleared");

}
F5CThNE. IRTCHOLEDEVUT L, BERAVvE—VEEELET,
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Lesson 18 Y¢&8;

=

COLYRVTE, 7HRIANNZFERAL THREZRIET 25 EF2FE LEYd. Ly RV 16 THEHEL, 74
FPOLRILEFRAL TRITSE 2 LED o241l E£T,

MEEE, AN EIZHhoE=T Ly RiR—ROIEIZHY T,

W iERkERaR:
(1) x Elegoo Uno R3
(1) x 830 tie-points breadboard =
(8) x leds ;g?
(8) x 220 ohm resistors ,
(1) x 1k ohmresistor

(1) x 74hc595 IC

(1) x Photoresistor (Photocell)

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

aRamDARTT

PHOTOCELL:

FERSNDEBIE. HKFIEIRIREE LT ENE 21 TDEDOT, LDR EFEENRDICEEHY TS, BEINRT
L3I, ShoRaVR—FY MIEABOL S ITHBEL TI A, ERETOHNAERDL ICHEZEMTHL TR
AT LET,

ChiE, BEETEL 50kQ, B3 VT 500Q0iMER>TWEY ., CORFENCZEZ{LE UNOR3 KR— KD
THATANTHAETE 33 0ICERT (2(E,. BEICERTIVENHY FT.
ChETOSRLERELTERX. BRI BAELEDLTT,
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% X

Photocaell

Fixed
Resistor
1 kQ)

O GND

L ABHE—EICRY POXS ITHRDFENET. KAERICHHS WMEE. KEHORTIEEE
O E LB L TIEEITEL . Ry MARKICH DL S TH,

T+ MEALFOEOFRICH S L E MTEEE SN TkQOIER KLY $RKE<AHY . Ry A GND
(@AM > TEEL TOAHADES IR Y ET,

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

1kQ

AREF

s

Y
]

M/C

RESET

RESETZ

=
il
=

|

Arduino
Uno
(Rev3)

WiIM

D9 PWN

070 PN S
017 PWM/MOSI
D 2/MISO

D13/5CK

T

|

llig%éé

T4HC595 Ok

T_CF
SH P
MR

o TR T—
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Wiring diagram
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o/h y
= '/,r'l 7/
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e RIEX w
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Code

B4sE. 70T LE0—RTALE - LYyRV 267+ ML THE, Z7y7a8—REUvsL
THOYILET7yTO-RLTLKESH, I5-NHIHFEEOTAT I LTy T O— ROFMIZD
WTEE, LYyRY2ESBLTLES,

BYICBEIREHE, 70T EY OERIE potPin T>AC [lightPin] ISZE&ELEZLTY, K
v MR SN TOARWZHTT,

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. CORDBREREEE KQOENMEERT S LTY., Chlk,
BibOHTA 1kQ (BERREBL) THIHGE, EOZHANYEKX 1023/2 =511 2R YFES, &
NFRITLTWBRIRTOLED EELCITA 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_ S
ELEGO

ST
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Lesson 19 74HC595 & 745 A Y N ER

e

LyZR> 1617 EL v Ry 18 #FB L 118, 74HC595 Y7 ML R4 :EBL TES A Y hNERE
HELET, ETAYMNERICEI-0DHENERENET.

MBS IBRERR:

(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)

2RE DLEN |

Seven segment display

LFRE 7€ AY MOEYETT,

BDO®DE
OO0

)

<m>@<“>
LO® R

:
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0-99 DB LS AV ML TWWVET OrnElE, HBEOBEEERAL T\ 3188, HBEORRIE
TETAY NERTNAZAEEALET, BEITRT1002IRTT1ICBEZRZZIVENHYET) :

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 Ve bl

Q2 QO s

Q3 DS o

Q4 74HC595 OE

Q5 ST_CP p—22

Q6 SH_CP

Q7 MR =

GND Q7" fe—
?

SEGMENT

DISPLAY

AD
Al
A2
A3
A4ISDA

AS5/SCL

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 »

a Ly |
m...§2020C27° ~PPYONT9

qy- X
ELEGCO

o EUNO R3::
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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 (E> 10) &5V (<145

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, 4Oy EY) EUNORIAR—RDEY 4 (HWMEDTOM) (T4

ARTFVT 2! TETAVNTART LA #8509 %
TETAYNT4ATLA38EM5UNOR3IAR—RKGND (ZofITEILENT / — R&EFRAL
TOWETA, HBO7 / — R&FEAT 384X 3,8 E2%E UNOR3KR— R+ 5V (4L T LE
L)

LEEDRICHE- T, 74HC595 D QO-Q7 2 7 €T AV M T A AT LA OB TIEY (A-GH &
U'DP) ITHES5L. RICRE%E 220 A — LDOEMSEICEICEG L.
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Code
BB, O— RT7ALEDL v R 27 O 74HC595 L4 Ay hFERTTOY S5 AERE. UPLOAD
0w H L TTATSLET7yTO—RLTLESL, I7—NH3BE07045 7 LA7 v 70

— ROFMAIZD\TIE, LyRAV2ESBLTLESL,

Example picture
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Lesson 204 DDT RN T T AV MR

BE

COLYARAYTIEH, AHID T T AV NEREERATZ2HEEFELET,

1THIO T ETAY T4 AT LA 2FEAT 56 HBOT7 /- FThHhhE LHEOT /- REUH
BRICEGSNTOEY., ThrHLBRIBTH 156, HBRBE > (& GND (24T 5.
AMID T €T AV MT 4 AT LA 2ERT A5G, LBOY /—REEFHEOHY — REV 2R
LT. ERTHEHELET. Persistence of Vision ®FERIE. 1 HTOEENENTNBIZEH MM
Lo FEERENFREICENVZHICERRSNIIRNTOHFERDSCLNTETEA,

WE S 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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BB DB
Four Digital Seven segment display

Package Dimensions

CPS05643AB

15.24

|

f

%
19.0(0.767)

PIN |

I ‘ ]: _ DIG.1 DIG 2 DIG.Y DIG.4
= A

I B EaE

' o fé?ﬁfﬁhﬁi

ni o2 by ¥ g

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

Internal Circuit Diagram

SRR R
T ’

YIyYYYYY .i*.:—f.*.*ﬁzx#ﬁfﬁf.1*‘*;!.*i*l%#.#{%ﬂfﬂ

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

- 8 & 8 8 - 2 & 8 &
L I B B L] L]
. 8 5 8 8 8 8888 80
® 5 % & &5 8 & B & B 8
. & & & 5 5 & & 2 & &
& & & & 5 8 & b 2 4 B s
s 5 & & & & & & 2 8 & B
& & & & & & & B & & B B
. 8 8 8 88 88 8888
s & & & 58 8 &8 8 8 8 8
* & & & & & & & & 5 & 8 8
4 & 5 8 5 8 88 8 8 0 8
& & & & & & & & &
. 8 8 8 8 . 8 LI
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Code
FlGiE. d— RTANLTDL YRV 28D A4DDTORNLETVET AV MNTART LA TTAY T LERE, UPLOAD

o)y LTTOYSLETYyTA—RLTCES, I5—AHIBESOTOTSLAT YT O— ROEFMIZONT

. LyRV2EZESBLTLES,

Example picture

® o0 CTmnN

- I'I I_I
LLQ . l_l

----------

& = ma == - - = = = = = = = - =
i - &5 @ = = = = == = = = = = = = = = 2 = A= LI = = - = - = =5 = om - - === - o e = o=

190/ 223



Lesson 21 BHiE— 4

BE

ZOLYAVTIE, UNOR3 E NS VYD RAEFERAL TMNEDCE—42 —%4IfT 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 jumperwires)
(1) x Power Supply Module

(1) x 9V1A adapter

i D&

Breadboard Power Supply
INED DCE—4—(F. UNOR3BAR—ROTFTIALHENDLY bEBLOBEHEEEFRATEEY. E—42—% UNOR3

R—ROEVIZF>FCEHRLESETSHE UNORIR—RICIBEESASFEENHY FT. FALLEBREY
1—-LEFERALTEREMGELET.

Ve PR P

B ﬁl!!l ri!'l—'

‘ 828 440 NS

=
=

|
. i

@
=
| &

=
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Hmftix:

Locking On/Off Switch

LED Power Indicator

Input voltage: 6.5-9v (DC) via 5.5mm x 2.1mm plug

Output voltage: 3.3V/5v

Maximum output current: 700 mA

JB37 L =54 L — )L ST Ov, 3.3v, 5vto breadboard

HNERIERR (R & D

Size:2.1inx1.4in

GNERT NA RIZBREWES T 2= DF 2V AR— R USB T /X1 ROy 4

Setting up outputvoltage:

EAOBRELHNEMIL TRET S EMNTEET,
i WAOY Y /= "OFF" OREICH D1HE.

f;('\o

!HH

Illl

EiEd Mg RRCLY

HOBEEZBERT BICE XSTHIEV T v R EEGLET,

BRIV —2—LED £TLy RAR—RERL—LOBREIND
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DLy AVTIEFY TS

ZF5LG0E,

ELa—-LOAOEY (-) E TLy R

o

o 16

LR TR ll(l“—w_"“ ._dl %

"” lu..”.. amamw L] ._.Ha W\

- e @ @@= = - - & 8 & -an Y ln
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- .. L ww

E ]
LI I
-eeEw

- EeEw
LR
- s sas
- www
LR

LERE
y DAREBDE. B2 DE—2—%FHT2-HDHDTY,

—

X2 OoDE—4 %M

) EHATHBY ., IEOEY (+) NFRUVEE (+) TLI

- - .. - - Eow 6

P = owmow my) I\v
ol oo ¢ =
".'._ - " mEow D +9 —‘ E
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Hmftix:

o TFTIRYRAVAYILADY®D Unitrode L293 & 1293D ERFERFRETD
o [AWEEEEEE: 45Vto 36V

s ANAOYPyYEREDEET D

o EBESD {R:E

o (BENERT

. B/A XMWHNS

o SGSL293 #5&TF SGS L293D & HERERYIZEEILL

e  HHER 1 A Per Channel (600 mA for L293D)

o E—JHEPNER: 2A/F ¥ FIL(1.2 Afor L293D)

o FEMEENHAHANY Y T H1F— K(L293D)

L293D

FEEEEET

aBR/FiTRER

1293 & 1293D F 4 EDBERD/N—T H RSANTY, L1293 (&, 45V-36V DEETHEK 1A DN FEFENERE
8T B & 5 ICRRETEN TUET.L293D (&, 4.5V 36V OBETHRA 600mA OIS FEKENE R & IRM4 T 2 & 5 (2585
ShTWEY, Yb— YL /AR DCBIUNAR—FRTYEVTE—2 -G LEDFEET. BLTIESHEY Y
T—YavitsrAftoRER/ABEAERNERE TS LS CREFShTOET,
FTRTONADRFTILERTY, FHOE, T4 b—TLAR—LEBREBEETHY . F—U U M MNFUDREAV VY LE
ME=DY b2y —REBATNET, RIANERTTEMZARY, 1,2EN TRSA4/N1 £ 258l 34EN T
RSANIEAEBMLET. A R—TIANIANADEE BBERSA NEA F—TILEN, 2OHNET I T4 7
TABEEETT. 1 X—TAAINO—DLEE, CALDRIANET 1 —TLhEh, HARATIZHY, NS - A
VE—SAVZRRREIZRYES, BIAT—AANACEL> T FERIANAXGE, v /A RELFE-SBRICHE LTI
H (FLETV D) B RSA TERRT .
Block diagram
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= |4 13! -
(G s wl—y
"l 1
[
|
= 1 I I-l_r 1
0'|_-F 7 10 -0 (
9
[ e i R RN

Veea

hE, T8y — FROEFEEEL E YV EERISEE TLES 0T, b LBEEOBMERI BN LFABSA
MEtLELE,

Arduino [TESHIEh TS 3ARDTA ¥ —, E—4— TGS TN 2EKDTA v —, Ny T ) —[TEHiich T3
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

ZOEVEBEOFERSE:
FRIZE1OE—2%20EL. GRS 2 DE—2 0BT S, FL\. HELF1EOE—2—FTEEGLT
EbEBIENTEET,
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Arduino %5

M1PWM - Th# Arduino ® PWM EV (CEGELET. ThdEUno TINIUFHFShTOWES, EV 5&FITT.
0M D 255 ETOIEENEEEHNLET.0 (AT, 128 (EFEE, 255 vV X - AE—K,

M1AE 0/ BELVMIAE1/0- ChdD22%2D20DT P4 Arduino EVIZE#EILET, 1E>% HIGH, fbo
EY% LOW L LTHNT L. E—42—(F—ARICEERLET.

% LOW & HIGH [cREzd L. E—4 —RFRIABMAEICEERL £,
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Connection

P

DC Motor

=

'4.

|

VIN fr—

m -
== un
m

oref

Arduino
| AZ UnO
| A3 (Rev3)

A4/SDA

AS/SCL

GN

DO/RX
D1/TX
D2

D3 PWM
D4

DS PWM

r e AR
D6 PWM

D9 PWM

D10 PWM/SS
D11 PWM/MOSI
D12/MISO

D13/SCK

f, —

Enable 1

In1

Qut 1 { Controlled by Enable 1)
ov

ov

Out 2 ( Controlled by Enable 1)
In2

+HYmotor

L293D

+4

v

In 44

Cut 4 ({ Cantrolled by Enable 2 }{

s
iy

o

Out 3 { Controlled by Enable 2 )

In 3

Enable 2§

5V
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Wiring diagram
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E—4—% Arduino (CEEERT 2VEBEEH Y THA, BELED, T—42—%1->-TEGHNT7 1 —K
Ny =BEzNDTT, NERE—L4—TIE. ThiEdhi=n Arduino 2ED1F. XKEHLE—4—
Tlk, BIRROKREKBOMRER DI ENTEET,

#

COM36 (Arduine/Genuing Uno) EIM

One way, then rewverse

[ »

fast Slow example
PHM full then slow

m

Autoseroll Hewline w* | | 9600 baud

Code

g, 7R 5L%80—R74L0% - LyA> 21 DCE—4THE, 7yv7Oo—R&s)vsL
TV ILE7y7O-RLTLLESN), IT7-RHBHEOTOT T LTy T O— ROFHEID
WTlE, LyRY2EBBLTLES,

TA75L00—RE TRTOERRAA v FEFVICLES., E—42—(EEEHRY & REEHERIY =
5 EMLEEELEY. 0%, BREYICBNCEERLGTEY. BURIEE. BN REFETE Y
CEEELEY. 3> bA—FKR—REPWMESEXEL TE—2 2BEL . T2 EZDHEARPM
ER/MEE TS Y ETH, BURKEFTTLERLEY. HEIC. ROTAVLARFSET 10
MRHELELET.
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i
J

*®
SP
|

-3

|
[

-0
EN 4
B

n <+ N
i
PHMT

DIGITAL

ELEGOD ...

PAWFR

g
e

©
1

~

UNO R3

e

Y

{

N
& Xl
b

Y

® % % = = = = = = = = = = == ==

% % = = @« = =« = = = @ = = = @ =
% % % = = @ = = = = =@ = = = ®=m ®=

VO3 s

HillEs

Example picture
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Lesson22 Y L —

HEE
COLYARVTR, UL—OFERAFEEFELET.
W IBRERm:
(1) x Elegoo Uno R3
(1) x 830 tie-pointsbreadboard
(1) x Fan blade and 3-6v dc motor
(1) x L293DIC
(1) x 5v Relay
(1) x Power Supply Module
(1) x 9V1A Adapter

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




aRamDARTT

Relay:

L —FBGHNIEBMESN B3R v FTHD, 2L DI —BFEBEHAEERAL TR v F LW
EfESHEIN. BOEREDY Vy RAT—MIL—DO&LS5 IERshFES., UL —&E KESH
55 (FHLHEShzEIEOBMNOTLBBRAMEREER) C& > TREEHEHT 2LEND B15
B, FEEEHORIEE 1 DOESTHHET 2VENH IBSIERsIFET. F10UL—FF
fEes & L TRIBSSERKICAO O, Bk, HIEENDAN-> TEEESEEYIRL, FloME
BTEREBELELE, UL - REBOGEREEIT 2O CEEREOIHEOI Y Ea—42 T
A fEREhTWELE,

BRE— 2 FLRMLOBFTEEENET S0ICLECBHDICHETEI21TOYL—Faray
BEFENETT, YUy RAT—M)L—(& FEERTNA R EFHAL TR v F U I EETT 5K
LYz, TEFDOEWVEREREHEHLEY. REShEEEEEEEZAL) L -—BLTHESICL
> TIHEHOEED 1 LA, BATE(HBES, > BLREKE(FEST 2 -OFERASNET., BHO
BAVATLTRE, Choned [MREUL —] LIFEIDTORIMEEIC K> THRITENET.
LATRIE Arduino TY L —%Ek&EIT 5 5E0IEXR T .

TLy RAR—RIZUL—2BATITECDODWTREELT 2F8EEAH Y TS, TORIZTRT LS
2. Vb—nE>D 12D LHTFT. XUR—RIZEBATIVELRSHY FT,

+ - - - - " mEE - mwan - " waw L BB B ) L BN B B ) L - " E RSN - R ===
I - = mwa e EmEw EEE N & EEES® =EEEE G EEE EEEE EmEem eEE®m
B ] 2 & s e 8 B 3 E 3 - -
DswmmEEa % @ W & W EEEEEEEEEEEEEESEEWYENEOEEEE u AR NN RN RN o
O8 8 E B NS E N NN SR EEEEEEEEEENEENEEEEEYERE L - L T
o " f 8 s s EEEEREE W W MW A E A NS @ NN EFE NS EEDLDEEE u 3 LU T T A
N ] W W W N WS NN NS NN MMEENEGENE = U T T
® 5 m @ wEmE W mW W E WM EE " EwEw B MU R NN NN NYEEEE - TR AR R
™% & 8 8 8 8 § 8 B F R NS SN A SEGEEENS SO B O wEEEF DR nmfi L HANEE NN NN
Qg g nmEE A S E NN EEEEEESEE N HEUYEUEEUE NN DWE NN NN RN N W N NN R E NN
T a o mE R RN EE NN EEE SN EEEEEEEUUEEEEYEENEE W e R T ]
b+ L ] m 8 8 8 8 8 & B & B B & B F A NSRS EEEDEEE " L L A B K A EERE N NE LN NE N NN NY N
—a ® 8 M E NN N N E S E NN NN NN NN U NN U NN UEE U NSNS N W N KE N BN EE KN E RN NN Y
2 &a 3 & = & = b 8 @ =) @ =
+ EEEE=EE EEESSE §EEmEE E&EEES 5E5EESE SEEEE =EEEE “ammEm wmEmE EEmEEE




Connection
Schematic

rn =
= L
™

N Arduino
A2 Unu
A3 (Rev3)

A

GND

WI

=
DO/RX |
D1/TX]

D3 PWM

D9 PWM |

D10 PWM/SS]

D11 PWM/MOST|
D12/MISO

D13/5CK |

5V

= ()

Enable
In 1

Out 1¢

antrolled by Enable 1)

yontrolled by Enable 1)

+\Vmotor

In 4

Out 4 ( Controlled by Enable 2 )

L293D ov —

o

Out 3 ( Controlled by Enable 2 )
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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
FJLETyTO—RLTLESL, I7—0RH2BE50T705 T L7y 70— ROFMIZDNTIE,
LyRY2&8BLTLESL,

IO ZL0O0—RE TRTOEBRRAA v FEFTVICLES., JL—RIBZBETEY I 7y LE
3. TOE. E—42—H2EERLFT. —EREE. VL -ABRch, E-4MELELEY.

Example picture

=—ELEGOD ...
L= UNoR3 i @

( |
G2
[ —
=P
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Lesson 23 AT w/N—F—4 —

e
COLYRVTEE, ATYNR—F—F—%ET2-O0RL {BRAFEEFELET,

FA=EAERAL TOART v /=X, HMBORIA/NR—RMIELTH Y. UNO IZEEE (4T
TEZEY,

MBS IBRERR:

(1) xElegoo 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)

Stepper Motor
EEmOEN




ATy /RE—42(E, BR/ VLR EER OMMIENEICZIRT 2 BSHMNEE TH S, AT v/ E—
BOY YT MELREAEY PLE, BRUIES/VLANBYZIEFTEIMNESh S &, BERIRT v Tig
HTEET S, E—2OEERE. ChdOEINEShEZAN/NILRISIL TOL OhOBEEBFEREFS
FT. EMENB/LAOY =V RiE. E—4 Y+ 7 NOREGSAICEEBERELES. -4V v
7 bOEESRE X, AN/ ZAOEIREICEREBRL,. BiEoRS . BIINESh dAN/ILZ0HIZ
BEBRLTVWEY., ATYEVYJE-—2ORLEELFRD 1 D&, BIL—T Y AT LA TIEREICH
HMTEDCETYT FL—THIEE. MBI 27 14 — RNy I IBIRARETH IS L 28KT 2.
CORATOFIEE, KIVa—FHREOBMEAEELY YV ITEIVT 1 — RNy I TNL ZOEN
EHBRLET. bALOMNBE. NAORTYTONRILRAEEBHT LT THMOATOET,
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
ORG 4

FME2

YEL 3 BLU 1

NAR=FRATFYEVTE—L—(LBE. TIHh D 4AXROEENETOET, 1=ZR-FXF v/~
ERERY NAR=FZATyNR—BFHBEO VL2 —EGEAHY FEA. KDYIC2D0OMZLE=D
Ity bBYET, T4 V—EOMREAET S LT, AZR-—FRATyNR—LKFIFEH&
NTEFYT., RALCENER D 2EDTAVY—MNREONSETTY., FEhiichThal (DFY. F
CaqLICERESATOARN) 2 KOTAVICA—2—0Y) — REEEEL T 2I558(&. EROK
T (FEEER) ARnEhET.
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ULN2003 Driver Board

ZC-AD591

S men g
Size: 42mmx30mm

Use ULN2003 driver chip, 500mA
0 A.B.C.DLEDAHRT vy RE—L OEWERREEZRLET,
0 KRIAIPOYyvIRABRATYEVTE—S—EES Y v I TY,
0 BREVEDHESATOLET,
TONA TEVERRT BT, ULN2003 Fv 7 DRY DEVZRELE L=,

AZAR—=FRTv/{—% Arduino (E#d 2B BEATTIAE. ULN2003A bSO RATLAF
YITDTL—0 T NeFERATSEETT. ULN2003A (SIE 7 DDA -V RV RNSVYURE RS
ANNEFERTHEY, 7O0TIP120 bFUPRA%E 1 DONRY T —JICFLEHTLIDELTNE
3. ULN2003A (&, F+ ®/L&HEYERAKA 500mA £2BBEBDENTE, A VIFICHSBEERET
PEIIVICRYES, T FEAEERET IBCEER/A J 2EiEESE 2 HOREBI 7> T -

A A —RIABMLTOES, AT v\ EHIHT 2 FEDEFTEIAIICEELZEIMLET,
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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
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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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FALBER Ty R—%2§HT 20420V EFRALTHEY, EY8-1TFEATyYN—F—4—%#IHILTOET,
TS5 REUNOMADRTY/NR—F—4 — (284 LET,

Code

BB, I—RT7ALEDOLYRAY 31 AFyNR—FE—2—TTAYT 5 L%5E. UPLOAD %4 Y
vy LTTAYILETYyTA—RLTCES), I7—2H3H5E0T077L7yT0—RD
SEMAICOWTIE. Ly RV 2ESIBLTLES,

CNEZEITT BHIIC, <Stepper>Z1A TTUMNA VA N=ILENTI\DZ L EHERT Dh. BEIC
JIGLTHBA YA M=LLTLESN, Z5LA&0NE, O— 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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Lesson24 YE—=PMTCRATYEVTE—42 %

93

BE

COLYRYTE. RYEAVEFHALTRATYEY S E—4 —45EEIRET 5. 2L (EELNEE
FELET,

FAT=EOMERAL TOUBS AT v /N—I2 B R Z4 /NAKR—RAMFEL TH Y. UNO ICREER(CIEG TE
Y.

UNO AL EEE—AZERHLECRIDT, 7Ly RR—RIZTSTEZELIAATERELG T L v RAKR—
RERZFERAL. IV 1AMp ERCEREZMEL T,
IREVHIE, FLEAESHEEELARV=0 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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ERELELBLLBTY,

Code
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BEOTAYSLATYy 00— ROFAZDONTIEH, LyRY2ESBLTEEL,

ChEETT SIS, <IRremote>

<Stepper>ZA4 TV EA VA b—LT BN, BEICHLTHS VA P—LLTLESL, E5L
BOWE, O—RAHBELEBA. FA4T73VT774)0L00—ROFADON\TIE, LyRAV 1%:5
BLTLES,

ZOI—RE. RYEIVD2DO0f@E (VOL +& VOL-) A &ZHLES, UVE—RTVOL+%

By e, T2 —FBEHEY ICRLCEERLFY. VOL-EREFETEY ICTLCEERL FT.
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