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=1 13R 223 Arduino IDE

1.1 /44

Arduino £ BT &K FF55(IDE) & Arduino “F & B A3

FEARTURA, 5 T i e B AR R THENLE A Arduino,  BAK el 15 B
RIRFE

FTXF Arduino AT 4L Arduino #f41& F T Windows. Mac 1 Linux. 1X
=R S B B RR R A F R, 2R BRI EOE B 3 T AT 2k

F—. BF https://www.arduino.cc/en/software.

DOWNLOAD OPTIONS
Ardl.“no |DE 1-8-13 Windows win 7 and newer

Windows ziP file

Windows app Win8.10r10 | Get °3

The open-source Arduino Software (IDE) makes it easy to write code

and upload it to the board. This software can be used with any Linux 32bits

Arduino board. Linux 64 bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer
Active development of the Arduino software is hosted by GitHub. Release Notes
See the instructions for building the code. Latest release source Checksums (sha512)

code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

2 Wi (4 R AT S BT RS, S B A W] i EU T A R A RAS BE T
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B NS EMENURIE RS HE IR AT AL L Windows Y

il

DOWNLOAD OPTIONS

Windows Win 7 and newer
Windows zIP file

Windows app Win8.10r 10 Get B4

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.10 or newer

Release Notes
Checksums (sha512)

il Window RELHALE.
Contribute to the Arduino Software

Consider supporting the Arduino 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 2015, THE ARDUINC IDE HAS BEEN DOWNLOADED [ERBEElREE]
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 $S10 $25 S50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

A F# (JUST DOWNLOAD) .
AR, 1.8.9 FRA T DLEFRAT TR AL A R R 2, FRATHIA B RCA & AN R FE
i S P 58T Wi AR o
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1.2 &3 Arduino

Bl arduino-1.8.13-windows

f.=:-==1 Arduino Setup: License Agreement =

]

W% Please review the license agreement before installing Arduino, If you
20 accept all terms of the agreement, dick I Agree.,

GMU LESSER. GENERAL PLBLIC 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 changing it is not allowed.

This wersion of the GMLU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

Cancel | Mullsoft Tnstall Systen »3.0 | I Agree II

Ml | Agree 34T N — 2 HAE

BB A rcditng Setin lretallatan Ootone =i \
=I° C J EEUC stdllathc L i) o,

WAL

Check the components you want to install and unchecdk the components
.0 you don't want to install. Click Next to continue.,

Install Arduino software
Install USE driver

Create Start Menu shortout
Create Desktop shortout
Associate .ino files

Select components to install;

Space reguired: 535.4MB

Cancel I Mullsaft Install Syskem v3.0 < Back

Mext = ||
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M F—F (Next) -

I@ Arduino Setup: Installation Folder

installation.

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

Pt

Destination Folder
’7|C:\Program Files {(x86)\Arduina

Browse... |

Space reguired: 535.4MB
Space available: 57.4GE

Cancel I rullsaft Install Svstem 3.0

{Eadr:l

Install |

BRI LAIE “Browse-+” Kk P IR, BH HER A

Bt Install JTFUG 20385 .

SAHEMH 3%

€9 Arduino Setup: Installing

Extract: avrdude. conf

0.0 li
Show details |

Cancel I rullsaft Install Svstem 3.0

= Back

Close
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w5, HIGFAmE, ¥ Install 58S

Eﬁ; Windows Security

Would you like to install this device software?

Mame: Arduino USE Driver
# Publisher: ArcBotics LLC.

Install | | Don'tinstall |

(V] Abways trust software from "ArcBotics LLC.".

'@' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

BROR, N ERS L S

el

4T IF Arduino IDE, i N BT 75 BT R IR EE .
(e WwH Y, FEATUHD

© sketch no

File Edit Sketch Tools Help

sketch_novl 3a

2 |wvoid setup{)
31

4| pinMode {(13,0UTPUT);

IWrite {13, HIGH) ;
(500) ;

Arduine Due (Fragramming Parf) on COM3
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‘245 Arduino (Mac OS X)

TR IHE T B4, Xk Arduino.app i\ Arduino IDE; 0 SRR B EEL i
B Java IBITIN EE, RGRERMRLIE Y. —B2R5%M, K LUE1T Arduino
IDE.

‘%% Arduino (Linux)

B Z5fE ] make install #iy< o UIAMEE K52 Ubuntu 248, @A Ubuntu
YR Aty 22 3¢ Arduino IDE.

LM Arduino R, — HAGZAGE T Arduino BAFIFEH 7 N EDIRE, &
] REAE AL RS 0 Ry R S5 1 Arduino ThRE .

3 ZHPE

FEf— AN, WD e B R G  Bonas . BGE. Flan, NEW
W PEAE E AR T 5 5 P AP S 3 00 14 o 76 FLIBE 388 0 m AN B i B e
AN S CERP S T BRSNS AN, 1
ZHEA].

How to Install a Library?Using the Library Manager.To install a new library into

Y

your Arduino IDE you can use the Library Manager (available from IDE version 1.8.9).
Open the IDE and click to the "Sketch" menu and then Include Library > Manage
Libraries.

U] 226 2R T A TR B o EORHT R 2 3% 3 Arduino IDE Y, R LA
F 22 PR AS (AT AN IDE JlRAS 1.8.9 314F). #TJF IDE, sl “Sketch” KH., JR)E 60
HEFESEHE (Include Library > Manage Libraries) -
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5ketch_may14a_]Ar_l‘:|u.ix_1c;__1.3_. - g7
File Ef_:i_it_fSI-:etch] Tools Help ) -
: Verify/Compile Ctrl+R j
. Upload Ctrl+U T I
sketch | Upload Using Programmer Ctrl+Shift+U Manage Libraries...  Ctrl+Shift+I
?Dj? : Export compiled Binary Ctrl+Alt+S 'Qdd 7P Ubrary., I
| Show Sketch Folder Ctrl +K = :
TR I .'3.rldu|n|:| libraries
} reriTE Hrslge
EEPROM
void loop() | Esplora
/{ put your main code here, to run Ethainet
Firmata
! GSM
HID
Keyboard
LiquidCrystal
Mouse
Robot Control
Robot IR Remote

Robot Motor
sD

SPI

Servo
SoftwareSerial

FLORA
= & HC-SR04

PC-201608131 I; IRremote
PC-20190402} e

PC-20190509¢ =l SimpleDHT
TAYLOR2019

USER-201508

USER-201701

USER-201703

USER-201708

USER-201708

USER—ZU].SDI%-I

USER-201804,

ERERRERRREROD R

I

il 4n:IRromote

FTHF Arduino B AF-T0 H -INER - in—A>.zip .

WSInT ik

¥t library USRS B Arduino %245 H 5% 1 19 Libraries 343k, %5 Arduino,
VST B P AR
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1.4 Arduino

Arduino & —/MET 5 BRI AT TR 7P 6 . &SR AE B3]
WHMN. 1B, Arduino T H H HE B ACHS L A

Arduino B2 —HUER L T R A . H N B E I HLER AR . Arduino BT
DA AR IR IR AN, Ul P 8, #80) LED 4. JRATA T EA 3 g It
9 S ACASRI AT . H AT Arduino JFAMCH JLA Y S, ANFEISERUT Ap 2 18] 1A A
S CHTREEANE, &80 TR AT A 7824 BARIAT B 381
1.5 RGB Nano %

RGB Nano ] 14 ¥ s 1Al IAE M B whm AN sl i, P r
pinMode( )5 X, H digitalWrite 1 digitalRead()Ih gz Hl. EA1#E 5V F T1E.
Bty 11 B LA H LR BEZI 40 mA IR, A — > BAr L RE, BEE N 20-50
k BRAR . FoAth 20 R E Lo

FRAT:0 (R)AT 1 (TX)o TR (RX)FIAIE(TX) TTL R AT HE

G R T e 2 A 30 X RSN AT DURC B R DS = AR R T, AT BAFE 4
AR R AR il R, BOEAE LA R IR R AR R . AREZER, 1§55
I, attachinterrupt( ) BRI %L

PWM: 3. 5. 6. 9. 10, 11, #2fit 8 it PWM Fith, f8H analogwrite()ERi%4 .

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). iXLE5| 57 £ SPI {5 . HEIAREFF L

FEAT, 1B Arduino B4 A B & BT,

Led:2-13, W Led, EFETIM 2-13, 1% 5| % = B ER LED 52, HidH K
L I LED Ko

k2, RNBEIREE, EETIM 2, WEIHAEN BRI, SRR E R,
AR R B E N .

NG 3-8 NN E SN, RS 8. JoURIEN SR HOER R I . XA
1R ARG, NS SR DR AN E I

RGB: 13 2 — W ER T, D51 13, X455 T WS2812RGB
76, AICAR AL B LR R AN A

RGB Nano 5 8 MG, B— A 10 AL HZ(H) 1024 FhANFI AT
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RETE). BRIATEOL R, MER B E R 5ve o8, e i) ERW A Do
analogreference() BRI A& . BHUGI I 6. 7 AReVE AT om A . ok, —
it 1B VF 2R R D BE o
12C: A4 (SDA) and A5 (SCL). T4tk i HAthig 11,
Aref i I NI ZHE L, 5 anlogreference( )it fifi Hi.
Reset (A7) : Fhir#, HAMACEEEE. % N e)E, BNRG T UL

Water lamp module 52812 RGB light

,"Filnmlml -

T |.K(:5—NﬁN()

sitEbhes

Reset button  Touch switch

Passive buzzer
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EITR/NANO]

W52812B RGB

Control Passive Buzzer

[
[pcviz)f TXD || PD1 JEFT——®) BS | o——flVIlJ ) The input voltage to the board when
t t i L
reoss[ R0 |/ P JET—@® B T« Mot e bus power. o
[penimiaRESET]| PC6 |FE——e z“ e = = &——FL]/ PC6 | [RESET) [cnmsa]
ED)—o & THHIT d —— I8
[ecovmas(INTE)[ PD2 JER——®) &3 = = U = Oggm22l "7
(0C28]lpeovris] INTZ]/ PD3 B\ @ B = iRl ©— DA ["46 |
[XCK Jlecvrzel]_T0 | PD4 /EF——® [ ] Y @) —FT)/ PC5 v ADES)| SCL | 195 ::;
(0ceB)frcmzy)[ T1 j/ PD5 B\ @ [E -" ||""- =8 @——FFj/ PC4 ez [ADEA)| SDA | 1844 [~ Jserial Pin
[0CeA]jrenvr22]|AING)/ PDE JETE-N\ @ B . 3 =Y @——F3/ PC3 vy [ADES] 1743 S Avalog Pin
renra3| ATNT PO7 EE—@ L R :%I LY @——F5/ PC2 | frcvrio)[ADED [ control
[IcP1]/reme)[CLKO)/ PBO [FF—@ 1™ =TT S @£/ Pl | rcvrs | (ADET) 15 A1 [
[renr1]OCIA/ PE EEF\ @ RS =i=E I S ©@—FF)/ Pca ) rcvrs | ADEG 1446, B rryvical pin
[ 35 J/ecowrz]j0C1B)/ PB2 T\ @ R i N o—F7/AREF (= Jport pin
[MOST )/ Pemnrz || OC2 || PB3 jm_f\r’ = - - 2 ._m - j'PJﬂ function
~ CO e - O . L /Interrupt Pin
[MISO)/pcovrs | PB4 JTT—@ 5 -8 @ ——£// P85 /s SCKIET P o
=

@@ rort power@

Flowing LED Lights

m The power sum for each pin’s
&' group should not exceed 188mA

AAb.s_Qlui;e MAX per pin 46mA
recommended 20mA

MAX 200mA . s
® or entire package Analog exclusively Pins

www b cor

©.99)

1 AUG 214
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F23 HELED

2.1 #EiR

WX ANTE , AT LT f# a0 /8 FH RGB Nano K x5t — > 10mm LED 5,
NEREFIER LG, RSE D) LED M M mlsh, WREA b, IR 2R
PR R IEAA, JF R & BT R AR AR pin Tt 5 2R .

2.2 THER#E

LED (Light Emitting Diode) & — 4 B e i B REM AL R, B ARE
Fpn) M, RIaEF BELY 5V JLIE R 2R M 20 AR H By, PRV FH
ARG . fE 5V LK, 2 400 RRUBFK) HLRE . LED A AN 51 A
W IEMNK . ERTTA I, 5 & IEHE S BRI A Arduino I . 1/0 1
CIERE, J—imfi. BT Arduino fith i, LED 5%, HHHIRES, LED K.

Y led B ARIZEREE] Arduino [ 1/0 3t T, 575 — vty i i FR 378 + HL BHE 42 3] sV

.

iy A LED 5%, it mif LED K.
|
+ _f
WRARAE A A L2 1 LED, AP A e nl e LRIBEIEIN, RIR 2 HIH
e, INRAE IR A G 1 E
BRI X WS S LED FIIE 512k, WA E f15] 28 .
Ho, IRl g,
FR, (EFARGI 23N LED EARMHTT, H—AFIIA% 3] LED Fk5%.
WRARRETT A —> LED I A1, e gl 2k, IRkt g 42 1k
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2.3 B

AL FBEA ez il 2 1) D13 SRS 2 P12 SkEMERIE D L, mARTT, £
E N, R,

K

10T learning kit

2.4 RIS VHR
7E S LED {5 SAERESI .

#define LED 13 //Define output pin
BRECRIIRAL, € 13 AN

void setup() {
// put your setup code here, to run once:
pinMode (LED, OUTPUT) ;
digitalWrite(LED , LOW); //Initialization,

FEDhRE, 1k 13 5] B E T
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void loop () {
// put your main code here, to run repeatedly:
/*Since the negative pole of our LED pin has been
connected, we only need to use the control pin of
Arduino to output the high level, which is the positive
pole, and the LED will be 1lit */
digitalWrite(LED ,HIGH) ;

2.5 AR
16 NANO JF R o

Burn Bootloader

void loop()
{

R

AiaitalWrite (T.RN HTGH)Y -

//Principal function

/[ /The antrnt

Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduino USB

@ project2 | Arduinc 1.8.13 - ] x
File Edit Sketch| Tools | ielp 1
Auto Format Ctrl+T
Ly ﬁ
project2 Fix Encoding & Reload
#defiDE Manage Libraries... Ctrl+Shift+1 Deflne Output pln it
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
void s¢ WiFi101 / WiFiININA Firmware Updater tialization
{ 2 I Board: "Arduino Nano™ Boards Manager... | 3
Brocessor "ATmegai 260 Arduino AVR Boards | Arduino Yiin
Port: "COM33" ESP3Z Arduing Arduino Uno
pinM Get Board Info he output Sidine D ol
Programmer: "AVRISP mkll® 4 . Arduino Nanc. J
FaunG Mega or Mega

(e g iad

@ project? | Arduino 1.8.13
File Edit Sketch Toals Help

Auto Format

Archive Sketch
project2
Manage Libraries...
Serial Monitor

vold sd

Serial Plotter

Fix Encoding & Reload

Board: "Arduino Nano"

Processor: "ATmega328P"

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L

{ WIF101 / WiFININA Firmware Updater

tialization

oW

ﬁ11'|—r'\11t

pinM

Port: "COM33"

1 [._15{ BO‘EI’d Info

Burn Bootloader

} Programmer: "AVRISP mkll”

Serial ports
COM33 |

2
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s 1

@ project2 | Arduine 1.8.13
i dit Sketch Tools Help

project2

void setup () S/Function initialization

{

pinMOde(LED,OUTPUTI; //Define output

sl A%

@ project2 | Arduino 1.8.13 = [} X
Eil}':: Edit ;ketch Tools ﬂelp

project2

void setup () //Function initialization

{

pinMode (LED, OUTPUT; //Define output

14/153



% 3R ZEIEH LED

3.1 iR

AR IXANTH , AT LA T A3 404 fE B RGB Nano 45 il #2411 ¥ 4 N K 25 5% 10mm
[ LED /T . FEMEFIFEELRRE, T34k WS %4l % T )5, FTLUE | LED
ST R, FRRIE TG, LED ATHEK . Wk RURA8 K, T RR o 5 o i 10 e 2
IER, JERA PERR B AL 5 S R 75 5 X

3.2 B

FIFE A Zes 50 HLI D13 51 5| 2 0P12 Sk fEEE 1 b, 3l N RI AT 42 )
Ty, K E A ALE) D2 g IANERE R JP1 Sk S o 1 b, R e R RN
LR

5
el

3.3 RS PH#
5E X LED 15 5 RET] I,

$define LED 13
$define button 2

15/153



ZHIYISH
BN AR, HIFIZEIA LED MbREAL, Rithlintl, & X 13 E vk,
5E S 2 PR MRS -

#define LED 13
fdefine button 2

int key ok=0 //Define the data wvariables required by the project
int LED en=0
void setup() {

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

pinMode (button,INPUT); //Define pin port work type

pinMode (LED,OUTPUT) ;

r
r

FEIDhRE R FIWHZH R B HAL T, 1% F e R EA I S B YL T, RYE
FrEALFIWT LED 42 75 22 alE Ko

void loop() {
// put your main code here, to run repeatedly:
//Determine whether there is a button pressed, read the button level
if (digitalRead(button))
{
if(key ok) //Determine whether the button is pressed
{
key ok = 0;
if (LED en)LED en=0; //Determine whether the last flag bit is established
else LED en = 1;
}
}
else
{
delay(20); //Delayed debounce
if('digitalRead (button)) key ok = 1;
}

//When a button is pressed, the pin port status is reversed
if (LED en) digitalWrite (LED,HIGH) ;
else digitalWrite (LED,LOW);
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4R FIREN S

4.1 MR

WX AN E, AT LT e fE ) RGB Nano 1 - 5higns 88 &4k, N
R F IR LRI T, ST BN 28 A HRE 7 5 G LGNS RN R, 0 T A A
HLER I IR IEA, R R s w8 0 5| 5 2 5 5 2R

4.2 EEHR

K 5L HLE D3 51 BT AL FR R S5 2 0P7 HEMERY S #2101 1, #l B A) %
BRI SRR

EEEENEEE N EEEEEE

17/153



AN

ZHIYISES

4.3 g
TE A PRI 25 S AERE S| A 5] 3.
fdefine Buzzer 3

Yigatk, SII 3 goE SO -

volid setup() {
// put your setup code here, to run once:
pinMode (Buzzer,OUTPUT) ;

}
T EINREA L R Sk ) 500 Z IR RS, fHa i 500 ZAP AR,
AP R HRE

void loop() {
// put your main code here, to run repeatedly:
digitalWrite (Buzzer,HIGH) ;
delay(200) ;
digitalWrite (Buzzer,LOW) ;
delay(500);
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% 5% JTTIRENYEE

5.1 &

WIHIX AN E, S aT LT AR RGB Nano 1 — /S JC Ui g 2% % H 4R
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#define Buzzer 8

E N —NERbrE, FERPIGmE, FHR 51 D8 & NI .

#define Buzzer 8

int beep bit=0;

void setup() {
// put your setup code here, to run once:
pinMode (Buzzer,OUTPUT) ;

FEINRER M B MU — AN PR, TR 2R i e . 20t — B
IR 5, JoURmEny 28 n] DU R 7S . G SRARAE L TE YR e 28 — B, R DA
ik “beep_bit” A ELRFFN 0,

void loop() {
// put your main code here, to run repeatedly:
if(beep bit == 0)
{
for({int i=0;i<=3000;i++) //Let the pin send high and low levels at a frequency
{
digitalWrite (Buzzer, HIGH) ;
delayMicroseconds (100) ;
digitalWrite (Buzzer,LOW) ;
delayMicroseconds (100) ;
}
}
delay{(500); //Let the sound last for a while, then turn it off
if (beep bit)beep bit=0;
else beep bit=l;
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void setup() {
// put your setup code here, to run once:

pinMode (2 ,0UTPUT) ;// green light
pinMode (3,0UTPUT) ;// Yellow light
pinMode (4 ,0UTPUT) ;//red light

Rey 5 2 B oum, HRw BN, 58 5/, fREFSIT5 7.
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void loop() {
// put your main code here, to run repeatedly:
digitalWrite{2,HIGH);// Open the green light
digitalWrite({3,LOW);// Close the yellow light
digitalWrite(4,LOW);//Close th red light
delay (5000);//Let the green light go on for five seconds

Z)AT &F 500 ZAPIN—IK, IR =K

//The green light flashes every 500 milliseconds
digitalWrite (2,HIGH) ;
delay(500);
digitalWrite (2, LOW) ;
delay(500);
digitalWrite (2, HIGH) ;
delay(500);
digitalWrite (2, LOW) ;
delay(500);
digitalWrite (2,HIGH) s
delay(500);
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//¥ellow light for one second
digitalWrite ({2, LOW) ;
digitalWrite(3,HIGH);
digitalWrite{4,LOW);

delay (1000} ;

//The red light is on for five seconds
digitalWrite (2, LOW);
digitalWrite {3, LOW) ;

digitalWrite (4,HIGH) -

delay (5000} ;

ZLAT4F 500 ZAP I =K.

//The red light blinks every 500 milliseconds
digitalWrite(4,HIGH):
delay(500);
digitalWrite{(4,LOW);
delay (500);
digitalWrite(4,HIGH) s
delay (500);
digitalWrite(4,LOW):
delay(500);
digitalWrite(4,HIGH) s
delay(500);

24/153



WAV
ZHIYISBE

B 7 WIIKAT

7.1 #EiR

FEAURFE T, 0K 5 2 an T 451 LED TR SGSR SEIAL K KT Dy R
7.2 THEJR3E

3447 K H RGB-Nano, FJSZILFFT k4T [NFRINEE, LED [NXRES (8] HAT
WE -

2 5] I ORI, LED AT A e, 5] it s P, LED T4

B2 AN G ], LUK B A AU SR 2 £ 13

TR HIT T SRITE],  RIATIA BRI KAT B RCR -

FAITIIRER s A AT I Ua 3T, AR5 mise— DMK, #dT—4
A, ERAITAR, BEE IR HAeAL, BoREAS, BRI E; KT
RARFAR R, XA RN, SR U RCR, ATBLEAT IO -

Water lamp module  \s2812 RGB light

’Humlml o
S

alili”l

ﬁ
i;;nnn& _L
EMM]&J

'_. RESRT ~ BUTTON

e . Lo

D13 3VIRI| FAO A1 A2 /3 A4 A5 AB A7 5V RSTGVIN

Reset button Touch switch

Passive buzzer

25/153



ZHIY IS8

73 BE&REHE

4 LED*12
g _ Red (633nm) rg

R*12
~)
2200 >t

g v
RGB-nano . m I E’I !

L
:
V4

7.4 RIS UH#E
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int timel=0,time2=0; //Define two time summations

void setup()

{
// Initialize the LED lamp pins, pin 2 to pin 13
for (int 14 = 2; 1. <= 13; 4++)
{
pinMode (i ,OUTPUT) ; // Set to output mode
digitalWrite(i, LOW); // Set the default level to low
}
}

M 2 BT IT— B IE], AR5 5% — BN IA].
e 3 &4, SF—2 )L, KBS 3R, RIEFTIFE 4 847, DA,
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void loop()

{

for fank i = &7 4 €= A37 34+%)

{

}

timel++;//It keeps adding up
digitalWrite (12, HIGH) :;

digitalWrite (i, HIGH) ;

delay(timel) ; //The duration of a high level

digitalWrite (i, LOW) ;
delay(timel) ; //The duration of a low level

if(timel == 100) timel = 0;//Clear when the count reaches 100
Serial.print ("LED") ;
Serial.println(i) ;

W 13 RATTF MG, Sf5— BRI, M 13 BT, ik 12 MITHF, &
Fe BRI, SRS ST, ARSEEEIR N T

for (int 1 = 13; 4 D= 2; id=-=)

{

timeZ++;

digitalWrite(2, HIGH) ;

digitalWrite(i, HIGH) ;

delay(timel); //The duration of a high level

digitalWrite(i, LOW) ;
delay(timel) ; //The duration of a low level

if(time2 == 100) time?Z = 0;

Serial.print ("LED") ;
Serial .println (i) ;
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#include <Adafruit NeoPixel.h>

// Which pin on the Arduino is connected to the NeoPixels?
#define PIN 13 // On Trinket or Gemma, suggest changing this to 1

// How many NeoPixels are attached to the Arduino?
#define NUMPIXELS 12 // Popular NeoPixel ring size

// When setting up the NeoPixel library, we tell it how many pixels,
// and which pin to use to send signals. Note that for older NeoPixel
// strips you might need to change the third parameter —- see the

// strandtest example for more information on possible wvalues.
Adafruit NeoPixel pixels(NUMPIXELS, PIN, NEC GRB + NEO KHZB800) ;

#define DELAYVAL 500 // Time (in milliseconds) to pause between pixels

AL E T BG4, WA AR R I E DN 9600, HJUR1k RGB LIIfE.
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void setup()
| Serial.begin(9600) ;
pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)
Serial.println("Initialization completed!");
}

HSEIRH clear BREL, ARJGHE for TEIAFHTIFER — RAT IR B IR E SRt

RUONEATA 12 M7, BrbABANZ T 12 MGk

void loop()

{
pixels.clear(): // Set all pixel colors to 'off'

// The first NeoPixel in a strand is #0, second is 1, all the way up

// to the count of pixels minus one.

for(int i=0; i<NUMPIXELS; i++) { // For each pixel...
// pixels.Color() takes RGB values, from 0,0,0 up to 255,255,255
// Here we're using a moderately bright green color:
pixels.setPixelColor({i-1, pixels.Color(0, 0, 0}));
pixels.setPixelColor(i, pixels.Color(0, 150, 0));:

pixels.show() ; // Send the updated pixel colors to the hardware.

delay(DELAYVAL) ; // Pause before next pass through loop
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include <Adafruit NeoPixel.h>

ifdef RVR

#include <avr/power.h> // Reguired for 16 MHz Adafruit Trinket
tendif

S e

// Which pin on the Arduino is connected to the NeoPixels?
// On a Trinket or Gemma we suggest changing this to 1:
#define LED PIN 13

// How many NeoPixels are attached to the Arduino?
#define LED COUNT 12

// Declare our NeoPixel strip object:
Adafruit_NeoPixel Strip{LED_COUNT, LED PIN, NEC GRB + NEG_KHZBGU);
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void setup() {
// These lines are specifically to support the Adafruit Trinket 5V 16 MHz.
// Bny other board, you can remove this part (but no harm leaving it):

#if defined( AVR ATtiny85 ) && (F _CPU == 16000000)
clock prescale set(clock div 1);
fendif

// END of Trinket-specific code.

strip.begin() ; // INITIALIZE NeoPixel strip object (REQUIRED)
strip.show() ; // Turn OFF all pixels ASAP
strip.setBrightness(50); // Set BRIGHTNESS to about 1/5 (max = 255)

WHZSECN 2 ZFPH rainbow BREL, KRR BEANEEE FII TR ZEIR, 7R85 25 R
J5i i RGB BRI % .

void loop() {

rainbow(Z) ; // Flowing rainbow cycle along the whole strip
RGB(1,50) ;

RGB(2,100);

RGB(3,100);
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void RGB(int num,int time)
{
// The first NeoPixel in a strand is #0,
// to the count of pixels minus one.
strip.clear(); // Set all pixel colors to 'off'
for(int i=0; i<LED COUNT; i++) { // For each pixel...

second is 1, all the way up

// pixels.Color() takes RGB values, from 0,0,0 up to 255,255,255
// Here we're using a moderately bright green color:
strip.setPixelcColor(i-1, strip.Coleor(0, 0, 0));

for (int j = 0; j < 255; j++)
{
if (num == 1)
{
strip.setPixelColor(i, strip.Color(j, 0, 0));
}
else if (num == 2)
{
strip.setPixelcColor(i, strip.Color(0, j, 0));
}
else if (num == 3)
{
strip.setPixelColor(i, strip.Color(0, 0, J));
}

}
strip.show() ; // Send the updated pixel colors to the hardware.
delay(time); // Pause before next pass through loop

}

// Rainbow cycle along whole strip. Pass delay time (in ms) between frames.
void rainbow(int wait) {

// Hue of first pixel runs 5 complete loops through the color wheel.

// Color wheel has a range of 65536 but it's OK if we roll over, so

// just count from 0 to 5*65536. Adding 256 to firstPixelHue each time

// means we'll make 5%65536/256 = 1280 passes through this outer loop:
firstPixelHue < 5*c553¢

for(long firstPixelHue = 0; ; firstPixelHue +=

for(int i=0; i<strip.numPixels(); i++) { // For each pixel in strip...

// Offset pixel hue by an amount to make one full revolution of the
// color wheel (range of €553€) along the length of the strip

// (strip.numPixels ()
int pixelHue = firstPixelHue
// strip.ColorHSV() can take
optionally add saturation
Here we're using just the

strip.setPixelColor(i,

}

SEEPS) &

+ (i * €5536L / strip.numPixels());

1 or 3 arguments: a hue (0 to 65535) or
and value (brightness) (each 0 tc 255).
single-argument hue variant. The result

is passed through strip.gamma32() to provide 'truer' colors
before assigning to each pixel:
strip.

gamma32 (strip.ColorHSV (pixelHue))) ;

strip.show(); // Update strip with new contents

delay (wait) ;

// Pause for a moment
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#include <LiquidCrystal.h>
#include <Wire.h>

// initialize the library with the numbers of the interface pins

LigquidCrystal lcdi{7, 8, 9; 10, 11; 12);
#define ADDRESS DS1307 0x68

TR TTHRIEAT 2 0, SR B SR, o OHARE, SR
bt G
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vold setup()

{
Wire.begin() ;
Serial.begin(cc00) ;
led.begin(lé,2);
led.clear() ;

}

W H DS1307 IR EL, 75 HEAS N DS1307, 2R )5 152 B o

void DS1307()

{
//read the time
Wire.beginTransmission (ADDRESS DS1307) ;
Wire.write(0x00) ;
Wire.endTransmission() ;
Wire.requestFrom(ADDRESS DS1307, 7);
if (Wire.available() >= 7)
{
for {int 1 = 0; 1 < 7; i++)
{
timeBcd[£-1] = Wire.read();
}
}
FE H AR T B H S AN [R] o
//print
Serial.print{"20"); Serial .print{timeBcd[(0], HEX); Serial.print("/");
Serial.print({timeBcd[1], HEX); Serial.print("/"); Serial.print(timeBcd[Z], HEX);
Serial.print{" "); Serial.print {BcdToDay{timeBcd[3])); Serial.print({"™ ");:

Serial.print{timeBcd[4], HEX); Serial.print(":");
Serial .print{timeBcd[5], HEX); Serial.print(":");
Serial.print(timeBcd[E], HEX); Serial.println{);
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lcd.setCursor{l,
fed.print{™20") ;
led.setCursor {2,
lcd . print {(timeBcd[(0], HEX):
lcd.setCursor (4,
led.print{"™/") ;
lcd.setCursor {5,
lcd.print {(tim=Bcd[1], HEX):
lcd.setCursor {7,
Eedypramsit T )
led.setCursor{&,
lcd.print {(timeBcd[2], HEX):

led.setCursor {10,
lcd.print {"week:
lcd.setCursor{l5,

0) ;

g) ;

0% -

a8 -

D) ;

g) ;

0)

") i

1)

"
r

r

lcd.print {(tim=Bcd[3], HEX):

lcd.setCursor {0,
lcd.print {(tim=Bcd[4], HEX):
lcd. setCursor{z,
lediprintd"="):
lcd.setCursor {3,
lecd.print {(timeBcd[5], HEX):;
led.setCursor{s,
led . print™ ")z
lcd.setCursor (&,
lcd.print {tim=Bcd[&], HEX) :

L)

1y

1) ;

1)

L) ;

// Convert binary coded decimal to day
String BcdToDay({byte wval)

{

String res;
switch (wval)

{

Ccase
case
Ccase
case
case
Case
case

[ Y TR %

res
res
res
res
res
res
res

default: res =

}

return res;

"Sundav"; break;

"Tuesday";

"Wednesdavy"™;

"Thursday"™;
"
"Saturday";
1l-|_|—.\_,_.\_,_o.\__ g oo,

L L I
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londay"; break;

break;
break;
break;

Friday"; break;

break;
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#include <LiquidCrystal.h>
#include <Wire.h>

int NTCPin = A0;

$define SERIESRESISTOR 10000
#define NOMINAL RESISTANCE 10000
#define NOMINAL TEMPERATURE 25
#define BCOEFFICIENT 3950

//Do the initial setup
LigquidCrystal led(7, 8, 9, 10, 11, 12);:;//1€D pin

ORI E N 9600, #IUA4K LCD L .

void setup()

{
Serial .begin{2c00) ;
Wire.begin() ;
lcd.begin(i€,2); // Initialize LCD1€02
led.clear () ;// Clear the ILCD screen
}

73 BB B RO, 15 s AE s TR AT AT LeD bR

43/153



A

ZHIY IS8

void loop()
{
float ADCvalue;
float Resistance;
aDCvalue = analogRead (NTCPin) ;
Resistance = (1023 / ADCvalue) - 1;
Resistance = SERIESRESISTOR / Resistance;

float steinhart;

float templ;

steinhart = Resistance / NOMINAL RESISTANCE; // (R/Ro)

steinhart = log(steinhart); // 1ln(R/Ro)

steinhart /= BCOEFFICIENT; // 1/B * 1n(R/Ro)

steinhart —= 1.0 / (NOMINAL TEMPERATURE + 273.15); // + (1/To)

steinhart } / steinhart; // Invert

steinhart .15; // convert to C

templ = steinhart-(steinhart*Z2);//Turn negative numbers into positive numbers

Serial.print("Temperature: ");// temperature
Serial.print{templ);
Serial.println(” T ");:

//Set LCD start display peointer position, 0 column 0 row

led.setCursox (0, 0);

lcd.print("temp: ™) ;

led.setCursor {5, 0);

lcd.print (templ) ; //Display temperature data
delay(1000) ;
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$#include <DHT.h>
#include <LiquidCrystal.h>
#finclude <Wire.h>

//Define the pins

#define DHTPIN 2

//Define the type, DHT1ll or whatever
#define DHTTYPE DHTI11

//Do the initial setup

DHT ‘dht (DHTPIN, DHTTYFE) :

laguidCrystal led{?: B; 9; 10; 11; 1&):

BRI U B N 9600, WIUG4K DHT11 A4, WId4a4k LCD S .

void setup()

{
Serial.begin(9c00) ;
dht .begin(); //DHT Start to work}
Wire.begin():;
led.begin(l6,2);
led.clear () ;
}
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void loop()

{
// It takes a few seconds between tests,
//and this sensor is a little slow.
delay(-00) ;
// It takes 250 milliseconds to read temperature or humidity
float h = dht.readHumidity() ;//Read the humidity
float t = dht.readTemperature() ;//Read temperature, default is Celsius
Serial.print("Humidity: ");//humidity
Serial.println(h) ;
Serial.print ("Temperature: ");// temperature
Serial.print(t) :
Serialiprintln{™ 'C ");
//Set LCD start display pointer position, 0 column 0 row
lcd.setCursor (0, 0);
led.print ("temp: ") ;
lcd.setCursor(s, 0);
led.print(t) ;//Display temperature data
//Set LCD start display pointer position, 0 column 1 row
led.setCursor (0, 1);
led.print ("humi:") ;
lcd.setCursor(s5, 1);
led.print (h) ;
}
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PR TR BRI — NI 10us kit il RN TFAEIIEE, AR5 B R H—A
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R P AR TR IR HC-SRO4 IS (24 42 RGB-Nano HR AL 5 Wi 7 7E R A 5F
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13.4 RIS HE
P IR BT A B 2, R R A SRR HC-SRO4 #2111,

#include <LigquidCrystal.h>
#include <Wire.h>

f/ehco:D3 trig:D2
#define Trig 2
#define Echo 3

LiquidCeystal: led{ity 8, 8 10; 11, 12} ¢ (/LED pan

PIUaAH VRN, e LR 75 A% Tk e st HC-SR04 4% 11
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volid setup()
{

Serial.begin(9600) ;

Wire.begin() :

led.begin(lée,2); // Initialize LCD1602

led.clear () :; // Clear the ILCD screen

pinMode (Trig,OUTPUT) ; //Set Tring pin to output

pinMode (Echo, INPUT) ; //Set the Echo pin as input
}

T8 3o i R A IR S AR L HC-SRO4 F U &= %k , FHAE S 4T M A LeD J#
SR,

void loop()
{

int dis = GetDistance() ;//Assign ultrasonic data to dis
Serial.print(dis);
Serial.print("cm") ;
Serial.println();
//Set LCD start display pointer position, 0 column 0 row
lcd.setCursor (0, 0):;
lcd.print(dis) ;//Display range data
if(dis<10){
led.setCursor(l, 0);:
led.print{" ");:
}else if( (dis>%) && (dis< 00) ){
lcd.setCursor(2, 0):
led.prink (™ ")
}
lcd.setCursor (5, 0):;
led.print("cm:") ;
delay(200) ;
}

float GetDistance() //Read ultrasconic sensor data
{

float distance;

digitalWrite(Trig, LOW) ;

delayMicroseconds (2) ;

digitalWrite(Trig, HIGH) ;

delayMicroseconds (10) ;

digitalWrite(Trig, LOW):;

distance = pulseln(Echo, HIGH) / 58.00;

return distance;
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Vout = Vin
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int inputValue =

M=
e i,

//Define the pins
#define RES Pin A0 //AQ0 Connect the photoresistor
#define LED Pin 4 //D4 Connect the LED pins

24RO BEL AT T B 6 2R WA IR, EORE LED AT 5%, REESRE LED ST B0 5| ik
FEWSLiTang i v

volid setup()
{

Serial.begin(9c00) ;
pinMode (LED Pin, OUTPUT) ;
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void loop ()

{

//Fead the photosensitive resistance value
inputValue = analogRead(RES Pin);
Serial.print("Value=");
Serial.println(inputValue);

//When the light is low, turn on the light

if (inputValue < 500)

: digitalWrite (LED Pin, HIGH) ;

ilse //When the light is bright, turn off the light
: digitalWrite (LED Pin, LOW) ;

}
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$include <Adafruit NeoPixel.h>

fdefine NUMPIXELS 12 // Wumber of 2812 lamps
fdefine RGB PIN 13 // 2812 pin definition
//Define the pin connection

int CLE = 2;//CLE->D2

int DT = 2;//DT->D3

int SW = 4;//SW->D4

const int interrupt0 = §;//Interrupt 0 on pin 2
int count = 0;//Define the count

int lastCLE = 0;//CLK initial wvalue

Adafruit NeoPixel pixels (NUMPIXELS, RGB PIN, NEC GRB + NEOC KHZ800) ;//Creating light objects

IR AT TR, Wi SII TARSRA, R RE T 1 Thfg.

void setup()

{
pinMode (SW, INPUTAPULLUP};
pinMode (CLK, INPUT_PULLUP);
pinMode (DT, INPUT_PULLUP};

pixels.begin(); // Initialize 2812 library functions

pixels.show() ;

pixels.clear(); // Lighting function

attachInterrupt(interrupt0, ClockChanged, CHRNGE);//Set the interrupt 0 handler,

Serial.begin(%600) ;

TEThRE, Gidas AIXME A BoR ThREME A N 1) RGB YA st . dHIL L
A2 “THE AT BB R R

void loop()

i
if {count<=7) count=_0;
if (count>=12) count=1Z;
if (!digitalRead(SW)) //Read the button press and the count wvalus to 0 when the counter reset
1|
count = 0;
}
//Light up the corresponding RGB light
//Change the "count" wariable to change the corresponding light
pixels.setPixelColor (count, pixels.Color(l, 255, 0));
pixels.show() ;
pixels.clear(); // Lighting function
attachInterrupt (interrupt0, ClockChanged, CHANGE) ;
}

G i e AL R D BERE HRE G B A A2 17 I BE R0 2 17 Ja e %, RIS 2028 “ count”
e

void ClockChanged()
{

if{digitalRead (SW)) //Judgment is not pressed
{
int clkvValue = digitalRead(CLK) ;//Read the CLK pin lewvel
int dtvalue = digitalRead(DT) ;//Read the DT pin level
if (lastCLE I= clkvalue)
{
lastCLK = clkvalue;
count += {(clkvalue I= dtvalue ? 1 : -1);//CLK and inconsistent DT + 1, otherwise - 1
Serial.print("count:");
Serial.println{count); //Serial print rotation value
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$include <SPI.h>
#include "nRF24L01.01H"
$include "RFZ4.h"
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f/Initial RF24 (cePin, csnPi)
RF24 radio(9,10);

//This is the transmission channel code we are about to establish
//11To be consistent with another module

const uinté4 t pipe = OXEBESFOFOELILL;

//Data to be transferred
int data = 0;

BIGE AL R E LA 8 T AR IR 2 “576007 , 7525 8 HRF 3R FF— 3L,
eV PRge R LR

vold setup(void) {
Serial.begin(57600);
//Boot chip
radio.begin() ;
//0Open write channel
radio.openWritingPipe (pipe) ;

5 FELEST BURIE BB “data” R R 8RR P - AL LR85, AT LAITJT IDE
IR D EE . IR AT ERR R BE . BOABRFF N 9600, 7 ZAEHUN
57600.

void loop(void)

{
Serial.print("Sending:");
Serial.print(data);
bool ok = radio.write(&data,sizeof(int));
if (ok)
Serial.println(".....: successed") ;
else
Serial.println{™.. ... failed");
data++; //Add 1 every 200ms
delay (200} ;
}
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Sendingzl.. ... failed :
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Sernding 3. - - « - failed
Sefidingid...as failed
Sending:ib.ecuas failed
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Sending:l.:---- failed
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Sending:9..... failed
Sending:10..... failed
Sending:ll.. ... failed
Setiding 2. .00 failed
Sendingil3. s failed
Sendingild...q: failed
Sending i lo: - c-: failed

<
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#include "IRremote.h"
#define HW 2
#define LED 13
int BIT LED=0;
IRrecv irrecwv (HW) ;
decode results results;
[void setup() {
// put your setup code here; to run once:
irrecv.enableIRIn() ;
Serial.begin(%600) ;
pinMode (LED, OUTPUT) ;

i}

woid loop() {
// put your main code here, to run repeatedly:
if (irrecv.decode (&results)) // have we received an IR signal?
[ {
translateIR() ;
Serial.println( results.value,HEX );
irrecv.resume(); // receive the next wvalue

}
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void translateIR() // takes action based on IR code received
{
if(results.value==0xFFAE57) //Determine the receiwved key wvalue as an
{
if (BIT LED)BIT LED=0;
else BIT LED=1;
if (BIT LED)digitalWrite(LED, HIGH); //Invert the state of the LED
else digitalWrite(LED, LOW);
//delay (50) ;

BRSSO h e R A TR EDIRE
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#include "IRremote.h"

#include <Adafruit NeoPixel.h>

#define NUMPIXELS 12 // Number of 2812 lamps
#define RGB PIN 13 // 2812 pin definition
#define HW 2

IRrecv irrecv (HW) ;

decode results results;

Adafruit NeoPixel pixels (NUMPIXELS, RGB PIN, NEO GRB + NEO KHZ800);
void setup() {

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

irrecv.enableIRIn() ;

Serial.begin(9c00) ;

pixels.begin(); // Initialize 2812 library functions

pixels.show() ;

pixels.clear(); // Lighting function

void loop() {
// put your main code here, to run repeatedly:
if (irrecv.decode(&results)) // have we received an IR signal?

{
translateIR() ;
Serial.println( results.value,HEX );
irrecv.resume(); // receive the next wvalue
}
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vold translateIR()
{
if (results.value== Y L
[
for(int i=0;i<lZ;i++)
{
pixels.setPixelColor(i, pixels.Color(255,0, 0)); //Received digital 1RGB display red
pixzels.show() :
}
}
else if (results.value== /72
{
for(int i=0;i<1Z;i++)
{
pixels.setPixelColor(i, pixels.Color(0,255, 0))://Received digital 2RGB display gr
pixels.show()
}
}
else if (results.wvalue=0XFFTLES) //3
{
for({int i=0;iglZ;i++)
{
pixels.setPixelColor (i, pixels.Color(0,0, 255))://Beceived digital 3RGE display blue
pixels.show():
}
¥
else if (results.value==0XFFI0OEF) //4
{
for(int i=0;i<l3;i++)
{
pixels.setPixelColor (i, pixels.Color(255,255, 0)):; //Receiwved digital 4RGB display yellow
pixels.show()
}
}
else if (results.value==(> o5 N
{
for{int i=0;i<lZ;i++)
{
pixels.setPixelColor (i, pixels.Color(255,255, 255));//Received digital SRGB display white
pixels.show():
}
}
else if (resulta.valus==(] /76
[
for(int i=0;i<lZ;i++)
{
pixels.setPixelColor(i, pixels.Color(0,0, 0))://Receive digital &RGE light off
pixels.show() ;
}
}
}

BRSSO N O i e R A TR E ThRE

|

D@@E@@®®

O/OIOO] : 101

D
()
~
iy
%))
w

QOIOf 1] -



191 BT EH RGB

19.1 HEid

I XAIE, ARKG 5258 T APP A o5 He AR b 1006 7 i ke stz
L RGB HIZAET R . THEAMEFF G, BRI, SIS, Tl APP &%
W, i APP B RIE R Gy By Y. W. O, R4, %, W, . AAM
Pith . o — MR RGB. R, XEMFRHZEREN.

19.2 EEHR

BB LAY D13 AL FRZRIERES) P15 /) “DINT S, B HL R TX iE
3 1p32 L1 RX, KAWL B RX JEFE R P32 L1 TX. P &ERERE, &
PRl . TH Bk A

10T learning kit

19.3 R itfE

BRI 0 A A R ER ) R U SE S AE A BRAR b iR, (HE AT T2
R, FroddEiX AR ES AT, REEIE S WALHThRE. 28 Ul
REFRMSC BRI N (A5 I il 2 P o XA 7455 ) DAL B T B IR, JRAE

67/153



ZHIYI5BES
OIS P EE . JHIWERAE E I FRHER, A% AT B F RGB
Bt . 24 NAIR KBRS, AN G 2K . IX S gt m] DL g ) el A
FH B 8 X sk 4] RGB HIFith s RGB 1% .

#include <Adafruit NeoPixel.h>
#define NUMPIXELS 12 // Number of 2812 lamps
#define RGB PIN 13 // 2812 pin definition
Adafruit NeoPixel pixels(NUMPIXELS, RGB PIN, NEO GRB + NEO KHZB800);//Creating light objects
wvoid setup() {
// put your setup code here, to run once:
Serial.begin(9600) ;
pixels.begin(); // Initialize 2812 library functions
pixels.show() ;
pixels.clear(); // Lighting function

void loop() {
// put your main code here, to run repeatedly:
HC 06(); //Run Bluetooth processing function

void HC_06()
{
int serialData;
if(Serial.available() > 0) //Determine whether the received data is greater than 0
{
//Serial.println(Serial.read()):
serialbata = Serial.read(); //Receive order function
if('R' == serialbData ) //R
{
Serial.println("ok");
for(int i=0;i<1Z;i++)
{
pixels.setPixelColor(i, pixels.Color(255,0, 0)); //The bluetooth receives the "R" character RGB from the mobile phone APP and displays red
pixels.show() ;
}
}
else if('GC' == serialData ) //G
{
for(int 1=0;i<12;i++)
{
pixels.setPixelColor(i, pixels.Color (0,255, 0));//The bluetooth receives the "G" character RGB from the mobile phone APP and displays green
pizxels.show() ;
}
}
else if('B' == serialData ) //B
{
for(int i=0;i<12;i++)
{
pixels.setPixelColor(i, pixels.Color (0,0, 255));//Bluetooth receives the "B"™ character RGB from the mobile phone APP and displays blue
pixels.show() ;
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else if('v' ==
{

for(int i=0

{
pixels
pizels
}
}
else if('w' ==
{

for(int i=0

{
pixels
pizels
}
}
else if('0" ==
{

for(int i=0

{
pixels.
pizels

serialpata ) //¥

i<l i)

.setPixelColor (i, pixels.Color(255,255
.show () ;

serialbata ) //W

i<l i)

.setPixelColor (i, pixels.Color(255
.show () ;

serialbata ) //0

i<l i)

setPixelColor (i, pixels.Color(0,0, 0));//Bluetooth receives the "O" character RGB from the mobile phone APP is turned off
.show () ;

19.4 5 F B

5 O

; //The bluetooth receives the "¥" character RGB from the mobile phone APP and displays yellow

55))://Bluetooth receives the "W" character RGB from the mobile phone APP and displays white

BLA& M5 B BT, mAEEHNRE; BAHITES, HRET A, 3
hC-06 &4z . ALK Z BRI N 1234”7,

Bluetooth
Bluetooth

Device name

AVAILABLE DEVICES

HC-06

@ «x2

XMBJZPG

Mi 10 >

Pair with HC-067

1234

Usually 0000 or 1234

PIN contains letters or symbols
You may also need to type this PIN on
the other device.

Allow access to your contacts and call
history

IR BT, SEBIRINIAC B R R4 FX hC-06. EERINE, =l
A ) 2 S
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bt Controller mode

Ll) Switch mode

Connect to a device

g — .

[e0  MiAir2 SE 4= Dimmer mode
paired, not connected

o HC-06

Terminal mode

paired, not connected

WA, BN AN TR EN T4 A “R” 5, RAR
B “OK” , RoRFATNEEILH, R0 A AL 7R, Bos ARSI

HC-06 HC-06

> W

type in command

0 @ = S
de@mm@p
ASDFEIHJKL

type in command ™ z X C VN M &
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20.5 NODEMCU ESP8266 % F 15| &4 ?

GPIO %55 51 B F AR AILAL . Lhin D1 XA GPIOS, D2 %% GPIOS

A LAZETE I s A A N /it ) 51

Fric oA D1 [ GPIOS i H FIME SCL (12C)

Fricoh D2 f) GPIO4 i & F{E SDA (12C)

GPIOO #7ic N D3 ¥ 5] FLASH %4, 0 SRHiff ) 5h 2%

GPI02 #ricy DA BEFLFINA LED, WURAEFZNNFAR - &, WJE 3R

GPIO14 FRr1c A D5 SPI (SCLK)

GPIO12 #5124 D6 SPI (MISO)

GPI013 #31ic A D7 SPI (MOSI)

ADO #ric Ny AO

DU R n] DUME A B 51 10, RIS RR 2R, RO e AT 5 245 B 3 H I
MT AN

e GPIO16 7F )8 BN FRic A DO HIGH - M i e A H g i
e  GPIO15 FRic A D8 % GND: fISRFAIRIE, WS Bh K
e  GPIO3 /£ boo Fxit A RX HIGH

GPI01 73 i Fric v TX PHA G SRR E 3 W
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FEE:

UK FRC Y RX A ADO KIS I ERIH, AV TX SRR A
WHRJy GPIO6 F| GPIO11 WG| HIEERES] ESP8266 HHIINAF . Pk,
ANEEVCKE X L 5] R VRSN S Th e .

IR EEELR L, GPIO4 FI GPIOS 2 f% 22411 GPIO {5 i
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% 21 iR Arduino IDE F1%3E ESP8266 KR

ESP8266 #:[X A Arduino IDE GIZE T — AN ngif:, SEFEAER Arduino
IDE M HZmAEIE =% ESP8266 HEATZMAL.

AEFEREIR T WA E Arduino IDE FR223%E ESP8266 JTAM, Toit i s H )

& Windows. Mac OS X & Linuxo.

FEIHIG I 2B R 2 T, ISR ORISR TSN 2238 1 BT AR Arduino
IDE. WUREA, R HEBIFER 3. BN, EraELiE TR,

Al DA S T8RS https://www.arduino.cc/en/software 3555 H Arduino IDE
B

21.1 7 Arduino IDE HZ3% ESP8266 1t

ELEE Arduino IDE H223E ESP8266 MR, iR LL N UiEHERE: BN
Arduino IDE 1, FER|ISCAES T IET,

sketch jan21a | Arduino 1.8.15
File Edit Sketch Tools Help

Mew Ctrl+M

Open.. Ctrl+0O

Open Recent b}
Sketchboole 2
Examples »
Close Ctrl+W

Save Ctrl+5

Save As.., Ctrl+Shift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences Ctrl+Comma

Chuit Ctrl+Q
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7E“Additional Boards Manager URLs” 7B i A\
http://arduino.esp8266.com/stable/package_esp8266com_index.json, Ul KR
NG, B e A

Preferences
Settings Network
Sketchbook location:
C:1I||_|SEI’S‘IJ.'L.Ii__S‘I,DDCI..!I'ﬂEI_Wt.S‘IHI'dL.IiITI(_J Browse
Editor language: System Default | (requires restart of Arduino)
Editor font size: 122
Interface scale: Automatic | 100 5 2% ({requires restart of Arduino)
Theme; Default theme - (reguires restart of Arduino)
Show verbose output during: [ compilation  [_] upload
Compiler warnings: ‘Mone  ~- |
Display line numbers
[] Enable Code Folding
Verify code after upload
[] Use external editor
Angressively cache compiled core
Check for updates on startup
Update sketch files to new extension on save {.pde -> .ino)
Save when verifying or uploading
Additional Boards Manager URLs: I_1fdlfpad<age_esp32_in!:l_ex Jjsonf http:j'farduina.espé‘iﬁﬁ.com,f'sblefpadfag_espﬂ 266c0m_index. json ﬁ
More preferences can be edited directly in the file
C:\Usersrui_s\AppData\Local\Arduino 15\preferences. txt
(edit only when Arduino is not running}
Cancel

<

FE: MREBCLHE ESP32 B URL, &AL HIE S48 URL, WK Hiaxs:

https://dl.espressif.com/dl/package_esp32_index.json,

http://arduino.esp8266.com/stable/package _esp8266com_index.json
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TTOTBE PSS . BB T HSB-HE H g8

D Blink | Arduino 1.8.15 -

uto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

1 /* Manage Libraries... Ctrl+Shift+1

2 o Serial Monitor Ctrl+Shift+M

~ S Serial Plotter Ctrl+Shift+L

£o)

a — WiF101 / WiFININA Firmware Updater Ll s o

5 I Board: "Arduino Uno® Boards Manager...

6 Port Arduino AVR Boards

¥ Get Board Info Arduino Mbed 0§ RP2040 Boards

- F Programmer: "Arduino as ISP" Sarhmng megaa i Bonde

a Cne Arduino SAMD (32-bits ARM Cortex-M0+) Beta Boards »
Burn Bootloader

1825 ESP8266 J11%“ ESP8266 by ESP8266 Community ” [ 22 35 1441 «

&9 Boards Manager X

esp8266 by ESP8266 Community *
cards included in this package:
Generic ESPB266 Module, Generic ESPE285 Module, ESPDuino (ESP-13 Module). Adafruit Feather HUZZAH ESP8266, Invent One,
XinaBox CWO01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module}, NodeMCU 1.0
(ESP-12E Module), Olimax MOD-WIFI-ESPE266{-DEV), SparkFun ESP8266 Thing, SparkFun ESPE266 Thing Dev, SweetPea
ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN{(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESPino, Wiflnfo, Arduing, 4D Systems gend IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot,
Seeead Wio Link, ESPectro Core.
Cnline help
More info
252 I Install I
W
Close
s SRV 245
SXEPIR LU o
9 Boards Manager *
Type |Al v | |espB285
esp8266 by ESP8266 Community versiquZ. 5.2 INEI'ALLEd ~
Boards included in this package:
Generic ESP8266 Module, Generic ESP8285 Module, ESPDuino (ESP-132 Module), Adafruit Feather HUZZAH ESPS266, Invent One,
XinaBox CWO1, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
{ESP-12E Module), Olimex MOD-WIFI-ESPE266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SwestPea
ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN{WEMOS) D1 mini Pro, LOLIN{WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESPino, Wiflnfo, Arduino, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot,
Seeed Wio Link, ESPectro Core.
Online help
More info
| Select version ~ | | Instal | Remove
W
Close
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21.2 MiX% %

AT ESP8266 FEft ek, iLIRMNTEBERANTZA T LMEH Arduino JIZIES
J@it ESP8266 f# LED [N%E.

EAEEE

B LAEE] ESP-12E

K BT RBAENETHRNL. Bh ORI 1 IR0 FER AR

@ sketch auglia | Arduino 1.8.15 é Phoenix 2.0
File Edit Sketch Help NodeMCU 0.9 (ESP-12 Module)

Auto Format Cerl+T |ModeMcu 1.0 (ESP-12E Module) |

Archive Sketch

sketch_augt1a

Fix Encoding & Reload

SparkFun ESPB266 Thing

1 void Manage Libraries... Ctrl+Shift+1 SparkFun ESP8266 Thing Dev
2 /7 1 Sarial Monitor Clr|+Shffl+M o Ehee SparkFun Blynk Board
Serial Plotter Ctrl+Shift+L SweetPea ESP-210
3
3 WiF101 / WiFININA Firmware Updater FOHNIVEMES) (B 8 mae
41} LOLIN(WEMOQS) D1 mini Pro
5 Buands Mageoers LOLIN(WEMOS) D1 mini Lite
6 void m Ardu?no AVR Boards WeMos D1 R1
7 / / ) Get Board Info Arduino Mbed OS RP2040 Boards ESPino (ESP-12 Module)
Programmer: "Arduino as ISP” cHlEm e B e ThaiEasyElec's ESPino
P Arduino SAMD (32-bits ARM Cortex-M0+) Beta Boards WifInfo
9 ] Arduino SAMD (32-bits ARM Cortex-M0+) Boards e

ATtiny Microcontrollers

ESP32 Arduino

4D Systems gend loD Range
Digistump Oak

ESP8266 Boards (2.7.3) | Wiiduino
Industruino SAMD (32-bits ARM Cortex-M0+) Boards Amperka WiFi Slot
Logic Green Arduino AVR Compatible Boards Seeed Wio Link
MightyCore ESPectro Core

)
P2

SN S u

@ sketch_sugl1a | Arduino 1.8.15

Auto Format Crl+T
Archive Sketch

sketch_auglia Fix Encoding & Reload
1 wvoid Manage Libraries... Ctrl+5Shift+1
2 e SerTa\ Monitor Ctr|+Sh!ft+M M
3 Serial Plotter Cirl+Shift+L
4 } WiFi101 / WiFININA Firmware Updater
5 Board: "NodeMCU 1.0 (ESP-12E Module)” ¥
6loeia Builtin Led: "2" >
Upload Speed: "115200° 5
T /T cpurequency: B0 Mit" sjeatedly:
8 Flash Size: "4MB (FS:2MB OTA:~1019KB)" ¥
g } Debug port: "Disabled” >
Debug Level: "None” >
IwIP Variant: "v2 Lower Memory" >
VTables: "Flash" >
Exceptions: "Legacy (new can return nullptr)” ]
Erase Flash: "Only Sketch® >
SSL Support: "All SSL ciphers (most compatible)” »
Serial ports
Get Board Info ~ COMb36
Programmer 3
Burn Bootloader
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e, R AR A

int pin = 2;void setup() {

/] W4k GPIO 2 1E A% .

pinMode(pin, OUTPUT);}// ¥ i 2— ki X — il Hhiz 1T
void loop() {

digitalWrite(pin, HIGH);  // FIJF LED

delay(1000); /] FEIF—FD
digitalWrite(pin, LOW);  // it PR H >R 5% A LED
delay(1000); J/AER —F)

}
Fiidr Arduino IDE H R EARIRAIT SR LR BE, BB 2158

A AR . FEA T

i| @ lesson_1_ESPB266 blink | Arduino 1.8.15 = o b
File Edit Sketch Tools Help

lesson_1_ESP8266_blink

int pin = 2; //4EEHIRDAS|IE

6 void setup() {

7 7/ WitheeIo 245 M.

8| pinMode (pin, OUTPUT);}// {fFhefi%—i 3 —iiHhigEqT
9 void loop{) {

]

10| digitalWrite (pin, HIGH): // $IJFLED

11| delay{100);: // AL B

12| digitalWrite(pin, LOW): /7 I G R # S HILED
13 delay{100): // R

14| }

15 |
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% 22 ¥ ESP8266 NodeMCU WiFi I8 41 &% 4T Mtk

EARHFET, %A dH ESP8266 NodeMCU #i 4 2 7 &
Web k%545 LAz Ha . 28 Arduino IDE #4742, &A1

FAdFH ESPAsyncWebServer .

i A

a; 1 1, 1 1 ..': .
SD@ CMD 501 SD2 SD3 RSV RSV'AD6

A

il DL LA LT i

o=
“ |
“f BN

22.1 FIBMLE RS 7

TR Web ARS8, RATEAEH ESPAsyncWebServer JE, EHAET
— MR Web RS SH TEIBATTE

222 ~nEE:
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¥ 3 4~ LED #%EB:F| ESP8266. FAITK LED #E4EZ

(PP

=

GPIO 5. 4 1 2,

L .51 ® °

s T
e o o (e @ o N
> R

l o @ §

L

L

L

L
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|

® o ¢

T " e 9 9

L

[

* @ @ | * ® @ ¢ ° ® 8 " 0 0" " *

3T

22.3 BRHE.
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G -ESP 7P Web 5w

HRE Web k%%,

BB LU
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ESPAsyncWebServer
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. ESPAsyncTCP

XEE e ykiEIE Arduino RS AR e aE, DRI AR R 0K R SO R D B
Arduino 3% SC e, B, ERE Arduino IDE H, R[] DLEE
3] Sketch > Include Library > Add .zip Library 3 £ Rl R~
I .
T H ML

N T EEF RS, AERATEFR Web RS54 2 W TAER,

R SR ]

0 @ 1921682170 B :

ESP Web Server

Output - GPIO §

N

Output - GPIO 4

Qutput - GPIO 2

_H

Web k%2815 — M n i “ESP Web Server” 1 =AM 4l (4T
) REEHN = . BNEHIHLIAE — MR, 88 GPIO HiH
S, 0] LA BRI BE 2 %
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Z H IY IZBES
PR, FHH OATIF (O N HIGH) . Ak b)
B IR CRIRA Y LOW)

MO KA, Kokt e CGRIREN LOWD o W R

Y BRI CRREEBY HIGH)

Output - GPIO 2

HTTP GET

? /update?output=2&state=1

Qutput - GPIO 2

,-] HTTP GET
> R
% Jupdate?output=2&state=0 :

GPIO 2 OFF

ERANTE B VAN 2R A4 ATKE S GPI0 2 KRl HAbdzd
¥ A5 5K AL

LIEF—MEOT, EBUIBAZH LLFT I GPIO 2. RAEXFFHLES, BaTE/
B ? Hitt=2 &IRAES=1 Wik, WHEZ URL, FATE GPIO2 HPIREESCH 1
(HIGH) F4TJF LED.

QAL ANRBIR, S LIS A GPIO 2 B . KA IXFHE LR, 7E/
FHT? =2 &ARA&=0 Mk, RIEIZ URL, AT GPIO2 KPRATEHHN 0
(LOW) FF3CH LED.

22.4ESP 735 Web RS 2HIRHD

/] BN
#include <ESP8266WiFi.h>
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#include <ESPAsyncTCP.h>

#include <ESPAsyncWebServer.h>// F#E RN 2% EHE & #

const char* ssid = "REPLACE_WITH_YOUR_SSID";//f#m NI&H wifi 4 FK
const char* password = "REPLACE_WITH_YOUR_PASSWORD";//%i A\ wifi %64

const char* PARAM_INPUT_1

"output”;
const char* PARAM_INPUT_2 = "state";
//1E¥ 11 80 LAl AsyncWebServer X %
AsyncWebServer server(80);
const char index_html[] PROGMEM = R"rawliteral(
<!DOCTYPE HTML><html><head>
<title>ESP Web Server</title>
<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="icon" href="data:,">
<style>

html {font-family: Arial; display: inline-block; text-align:
center; }

h2 {font-size: 3.0rem;}
p {font-size: 3.0rem;;
body {max-width: 600px; margin:@px auto; padding-bottom: 25px;}

.switch {position: relative; display: inline-block; width: 120px;
height: 68px}

.switch input {display: none}

.slider {position: absolute; top: ©; left: @; right: @; bottom: 0;
background-color: #ccc; border-radius: 6px;
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.slider:before {position: absolute; content: ""; height: 52px; width:
52px; left: 8px; bottom: 8px; background-color: #fff;
-webkit-transition: .4s; transition: .4s; border-radius: 3px}

input:checked+.slider {background-color: #b30000 }

input:checked+.slider:before {-webkit-transform: translateX(52px);
-ms-transform: translateX(52px); transform: translateX(52px)}

</style>

</head>

<body>
<h2>ESP Web Server</h2>
%BUTTONPLACEHOLDER?Y

<script>function toggleCheckbox(element) {
var xhr = new XMLHttpRequest();

if(element.checked){ xhr.open("GET",
"/update?output="+element.id+"&state=1", true); }

else { xhr.open("GET", "/updateroutput="+element.id+"&state=0",
true); }

xhr.send();}
</script>
</body>
</html>
yrawliteral™;// R0 i G ALRT B B2 A AT 73
String processor(const String& var){
//Serial.println(var);

if(var == "BUTTONPLACEHOLDER"){
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String buttons = ;

buttons += "<h4>0Output - GPIO 5</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"5\" " +
outputState(5) + "><span class=\"slider\"></span></label>";

buttons += "<h4>Output - GPIO 4</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"4\" " +
outputState(4) + "><span class=\"slider\"></span></label>";

buttons += "<h4>Output - GPIO 2</h4><label class=\"switch\"><input

type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"2\" " +

outputState(2) + "><span class=\"slider\"></span></label>";

return buttons;

return String();

String outputState(int output){
if(digitalRead(output)){

return "checked";

else {

return 5

void setup(){
// R e

Serial.begin(115200);
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pinMode (5, OUTPUT);
digitalWrite(5, LOW);
pinMode (4, OUTPUT);
digitalWrite(4, LOW);
pinMode(2, OUTPUT);

digitalWrite(2, LOW);

/] EFER|TCL M 2%
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(1000);

Serial.println("Connecting to WiFi..");

// Fit “ESP A IP Huhk”
Serial.println(WiFi.localIP());
// Route for root / web page

server.on("/", HTTP_GET, [](AsyncWebServerRequest *request){

request->send P(200, "text/html", index_html, processor);

1)

// Send a GET request to
<ESP_IP>/update?output=<inputMessagel>&state=<inputMessage2>

server.on("/update"™, HTTP_GET, [ ] (AsyncWebServerRequest *request) {
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String inputMessagel;

String inputMessage2;

// GET inputl value on
<ESP_IP>/update?output=<inputMessagel>&state=<inputMessage2>

if (request->hasParam(PARAM_INPUT_1) &&
request->hasParam(PARAM_INPUT 2)) {

inputMessagel = request->getParam(PARAM_INPUT_1)->value();

inputMessage2 request->getParam(PARAM_INPUT 2)->value();

digitallWrite(inputMessagel.toInt(), inputMessage2.toInt());

}

else {
inputMessagel = "No message sent";
inputMessage2 = "No message sent"; }

Serial.print("GPIO: ");
Serial.print(inputMessagel);
Serial.print(" - Set to: ");
Serial.println(inputMessage2);
request->send(200, "text/plain"”, "OK");
1
VARGl E

server.begin();}void loop() {}

22,5 AR TIERE

FEATT R, FATR AR 1 AR I
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FANE

B, SAERE. REEAIETLL E, ESPA [F]25 W48 iR 55 2% A1 ESPA
G TCP .

#tinclude <ESP8266WiFi.h>

#include <ESPAsyncTCP.h>

#include <ESPAsyncWebServer.h>

Az bR

FELL AR B i NS 28 28, LARE ESP8266 m] LU 42 B8 AU A MM 45

const char* ssid = "REPLACE_WITH_YOUR_SSID";

const char* password = "REPLACE_WITH YOUR_PASSWORD";

MASH

NTREET URL IS H (GPIO %5 KILIRE) , FRATGIE T HA
AR, —MHTHR, AHTIRE.

const char* PARAM_INPUT 1 = "output”;

const char* PARAM_INPUT 2 = "state";

THI0AE, ESP8266 FEWUXEEMIENR: /HH? fHit=2&IR7A=0

AsyncWebServer object
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BlE—A  FP Web k548 nl 80 EIIXTH.

AsyncWebServer server(80

AR

i # A FENA JavaScript 1Y HTML SCAESAEMEZE index_html 275 (F). 1
FEFATIE W HTML SCAR I E B AT IEH .

BT <title>MI</tile>hR2E N o ARt & BT RS R BORE 7SS SCRI bR
W, BN TEE) Web WSS IPREAE . FERXFIESLT, EIEESP Web IR
%%%no

<title>ESP Web Server</title>

x 4

192 168.1.110

ESP

N T <me ta> AR 25 A58 15 A X DR AT AT ) A% (BB AC AR FEU L TR HL I B
FHL) HATHEN Y o

meta name="viewport

content="width=device-width, initial-scale=1

AT BH X s B BRIE 3K o FEIR ARG OL R, FRATBA Pk B AR o Xk ]
PR 7~ fE Web X1 V0 #5306 10T~ Fmdl 55 320 ) el L b o an SRFRATTA TS I EL R AT
ESP MAEFRATEEIR VT IF] Web AR5 ERHFULEIXS favicon HITEK .

link rel="icon" href="data:,
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fE<style></style> FRZ5 2 ], AT T —L8 ¢SS Kk & M I FIFE. FAT

ANV X Fh css FEAUR anf TAEM.

<style> html {font-family: Arial; display: inline-block;
text-align: center;}

h2 {font-size: 3.0rem;}

p {font-size: 3.0rem; }

body {max-width: 600pX ; margin:opx auto;
padding-bottom: 25px; }

.switch {position: relative; display: inline-block;
width: 120px; height: 68px;

.switch input {display: none}

.slider {position: absolute; top: 0; left: @; right: 0;
bottom: @; background-color: #ccc; border-radius: 6px}

.slider:before {position: absolute; content: ""; height:
52px; width: 52px; left: 8px; bottom: 8px; background-color:
#ff; -webkit-transition: .4s; transition: .4s;
border-radius: 3px};

input:checked+.slider {background-color: #b30000
input:checked+.slider:before {-webkit-transform:
translateX(52px); -ms-transform: translateX(52px);
transform: translateX(52px)}

</style>
HTML 1E3C
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B <body> </ body> brZ&ZFRATES NI 5T A 25
1% <h2> </ h2> FREFRBIRINENM T, EXFEL T, “ESP Web Server”
A, AR A] LS T AT Hodth SC A

h2>ESP Web Server</h2

R 5, BATE M. AN B ER TR (Lt mE GPI0 JF
Jas BOKE: W GPIO kM) BUHRT4HT) GPIO JRES.

IEVTI] Web f g% a5 U, 45 BB Bon IEW S HT GPTO AR, B,
AT I —A G OLRF, AR HIML SCASKA A% AL 5%, 4
P TTINET, XA SRR LRI HIML SCAR R i, DA LA IEIR A 1 4%
Hl.

7%BUTTONPLACEHOLDER?

JavaScript

SRIG, IEINEATZ BRI RE, A tdint, A —1% JavaScript fit
% 1 HTTP GET iE3K.

<script>function toggleCheckbox(element
var xhr = new XMLHttpRequest

if(element.checked){ xhr.open("GET"
"/updateroutput="+element.id+"&state=1", true

else xhr.open("GET", "/update?output="+element.id+"&state=0"
true

xhr.send </script>

X e R R IAT

if(element.checked){xhr.open("GET"

94/153


https://randomnerdtutorials.com/esp8266-nodemcu-http-get-open-weather-map-thingspeak-arduino/

"/update?output="+element.id+"&state=1", true

JCR. idIREI—A HTML 31 ide FAMZEN id #=4%HI GPIo, &
TR — B 2

GPIO 5 #%4# » element.id = 5

GPTO 4 #Z%H » element. id

Il
N

GPI0 2 #4H » element.id = 2
A AR

BUE, AT EQIE 4B O R, HINTE XMW ER# HTML SCR
R ALAT

MR M, & HTML 2 S AEM SR . WERE K% & L
5% HAOLRE, EIRE] HTML SCAS DAGI 4440

String processor(const String& var){

//Serial.printin(var);

if(var == "BUTTONPLACEHOLDER")

{ String buttons = "";

buttons+="<h4>0utput-GPI05</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"5\" " +
outputState(5) + "><span class=\"slider\"></span></label>"; buttons +=
"<h4>0utput - GPIO 4</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"4\" " +
outputState(4) + "><span class=\"slider\"></span></label>"; buttons +=
"<h4>0utput - GPIO 2</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"2\" " +

outputState(2) + "><span class=\"slider\"></span></label>"; return
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buttons; } return String(); }

ST DA M 3k B I B 22 AT LA S B 22 42

IERAPRE LR W T QI 1. FATEE 17— D4 NI String R4
WA TN HTML SCAS . AR HTML SO 2 firf HORESE K,
XV L 22 IR, B AL . T4 HOIRAS tfar RS (<GPTO>)
B (CEHER GPI0 d5ENSHD « WF:

buttons += "<h4>Output - GPIO 2</h4><label class=\"switch\"><input
type=\"checkbox\" onchange=\"toggleCheckbox(this)\" id=\"2\" " + outputState(2) +
"><span class=\"slider\"></span></label>";

RN\ DAEBRATR DA 775 5 A3 «7

XOEHRES O REORE Rl W GPIO AT IRIRES T BN
27 R GPIo K.

StringoutputState(intoutput)

{ if(digitalRead(output))

{ return "checked"; }

else { return ""; }

}

ik, GPIO 2 FTJFI i HTML SCAKS

<h4>0utput - GPIO 2</h4> <label class="switch"> <input
type="checkbox" onchange="toggleCheckbox(this)" id="2"
checked><span class="slider"></span> </label>

UEFRATIIE & 20 88 s B /)N R 0 70 SR B e 2 A e AR
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f£ HTML #, DI R2 —Rifm AR prid <M A >Aric$5 € 1
BNEE, R P DI E S . SRENTF R — M T B B ik

HE. A 72 HAb S N\ B .
<input type="checkbox">
AR DIk h e Ak . K, AT HNEA:
<input type="checkbox" checked>
XA RSB IANTESOTER (Riste) FER AR R, &4k

ECEGHIE R DT oG, EE A EENE O ZFFEITER id 1
JavaScript PEEL (this) .

This ID NiZ HIML JLZRIGE —PMME—H id.id RFRAMEH JavaScript
gy, CSS #Eu%E,

<input type="checkbox" onchange="toggleCheckbox(this)" id="2" checked>

setup()

15 HLT] setup()RI%A H6 ME 0028 LLHEAT T K

Serial.begin(115200);

i/ pinMode O IZhfgF7E ESP8266 HXHANM K EATREN
LOW. WUREAHM T EZ GPIO, iHHATH R,

pinMode(2, OUTPUT);
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pinMode(5, OUTPUT

digitalWrite(5, LOW

pinMode(4, OUTPUT

digitalWrite(4, LOW

pinMode(2, OUTPUT

digitalWrite(2, LOW

ERBERIA I 2 IFITE] ESP8266 IP itk

WiFi.begin(ssid, password);

while (WiFi.status() = WL_CONNECTED) {
delay(1000);
Serial.printIn("Connecting to WiFi.."); }
// Print ESP Local IP Address

Serial.printin(WiFi.locallP());
R setup(), BFHEAH ESP8266 W BIiE KIS & AR IEFRA]

ZHIE R, BRI R

F

iy

<ESP_IP>/update?output=<inputMessagel>&state=<inputMessage2>

Rl gt , AT &35 R & /™ 8 & PARAM INPUT1 48 &= {H (%)
PARAM_INPUT2 CIRZS) FEWFHHMN AR AN 1LHE A fiN 294
/}E

o
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if(request->hasParam(PARAM_INPUT_1)&&request->hasParam(PARAM_INPUT _
2)){ inputMessagel =request->getParam(PARAM _INPUT _1)->value();

inputMessage?2 = request->getParam(PARAM _INPUT_2)->value();
SN, FATHEHRIXS N GPIO XM PR CHIANEE 1 ZE R GPIO %
SHEATHE 2 RAFIRE -0 8 1)

digitalWrite(inputMessagel.tolnt inputMessage2.tol

nt

T 2AF HTTP GET /update 753K (1] 52 B2 AR AL .

server.on("/update”, HTTP_GET AsyncWebServerRequest *request
String inputMessagel
String inputMessage2

// GET inputl value on
<ESP_TIP>/update?output=<inputMessagel>&state=<inputMessage2>

if (request->hasParam(PARAM_INPUT_ 1) &&
request->hasParam(PARAM_INPUT_2

inputMessagel = request->getParam(PARAM_INPUT_1)->value
inputMessage2 = request->getParam(PARAM_INPUT_2)->value

digitalWrite(inputMessagel.tolnt inputMessage2.tolnt

else
inputMessagel = "No message sent"
inputMessage2 = "No message sent”

Serial.print("GPIO:

Serial.print(inputMessagel
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Serial.print(" - Set to: "
Serial.println(inputMessage2

request->send(200, "text/plain", "OK"

wa, JABhiRS s
server.begin
BARCHD A ESP8266 J5, L 115200 MU Z4T AT IS, % ik

#, RST/EN %4, FRNAZAFRIE R 1P Hbdk,
TP R BE 4 N ESP TP bk, S5 m] LA 1a] SR AL R T

@ E5P Ve Senver
& C @ 1921681110 o= o

ESP Web Server

Output - GPIO §

_

Output - GPIO 4

x +

Output - GPIO 2

0

N UIHA A LA ] ESP GPIO. [RIIN,  f RIZAE A3 AT W AAs T il 2 BT T
B DSBS .
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& coms - o X

| Send
11595055 | OMOMSOTLIANE | SS0505 { S#SMNE T ot SnoSTIMABOPST4S " OrSpINSOOMDTSS 1ATSOMADLON | °
Connecting to WiFi..

192.168.1.110

GPIO: 5 - Set to: 1

GPIO: 4 - Set to: 1

GPIO: 2 - Set to: 1

GPFIO: 2 - Set to: 0

GPIO: 2 - Set to

GPIO: 2 - Set to

GPIO: 4 - Set to: 0

GPIO: 5 - Set to: 0

GPIO: 5 - Set to: 1 v
.( - > -
Autoscroll [ Show timestamp BothML &R« | [115200baud Clear output

T m] DL BETHL A O 30 U 287 1) I 28 Al 25 8% . £ 41847 T Web flR55 2%
I, EE BN YATH GPIO RS, 4aE R GPIO HFE, KtaF/x GPIO X
Iﬂo

<

Oy @ 192.168.1.110

ESP Web Server

Qutput - GPIO 5

_

Output - GPIO 4

_B

Output - GPIO 2
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3% 23 ¥ ESP8266 Node MCU #4354 LED

TEARNT TR, B2 2 i A Arduino IDE 1) ESP8266 NodeMCU
B B2 T e 2 B v N AT ) LED 2580w .

23.1 ESP8266 NodeMCU % Il %74 i

B, WHREHEEEIR GPI0 WE N i, A pinMode O ThfE
LI

pinMode(GPIO, OUTPUT);

BRI, Blandedl, e RUMER  digitalRead (O PREL, B
SURFTTEI GPIO CBED 1ERSHL.

digitalRead(GPIO);

23.2 B H 7l

N T TR TR AT A B A AN E O it AT PR — i AT 1 LA
LED F7a] 50000 H 7= ] o BATRAE BN FPRSIFAH R 5% LED, 2 R B

k

LED on

Pushbutton not pressed LED off
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23.3 B EE:
TEEE Y B, IREBEHSE— AT LED FIALM B . FAOTE LED &3
WM ANEH T 5 (D) Mg @R AmHT 4 (D2).

IEIEEaa  WEE
3\1: I (71“,, e PP TS
G = ﬂ‘m-.:ﬂ s U o .], LI e e
E:: GO ¢ ¢ o C.L..lé e o o @ e o
7 @ e o 0 0 0 e e o 0 o e e
— oe @ e e 0 0 o e o o 0 0 * e
Jogl SRl [CITRI i
23.4 TAEAUHS:
// set pin numbers
const int buttonPin = 4; // the number of the pushbutton pin
const int ledPin= 5; // the number of the LED pin

// variable for storing the pushbutton status
int buttonState = 0;
void setup() {

// initialize the pushbutton pin as an input

pinMode(buttonPin, INPUT);
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// initialize the LED pin as an output
pinMode(ledPin, OUTPUT);
}
void loop() {
// read the state of the pushbutton value
buttonState = digitalRead(buttonPin);
// check if the pushbutton is pressed.
// if itis, the buttonState is low
if (buttonState == LOW) {
// turn LED on
digitalWrite(ledPin, HIGH);
}
else {
// turn LED off

digitalWrite(ledPin, LOW);

23.5 ARG AR B2
TELLTRIAT R, GG A R DU RS-

const int buttonPin = 4

const int ledPin = 5
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G ERES BRI 4 JFH LED #E#ER @AW AT O
5. f#iF Arduino IDE ¥4MC ESP8266 I, 4 %fM T A H T 4 F1 5
POPIVAS S EDSEE PN T s Y

ROk, Sl ERRAAILAIRS . BB T, ©& 0 (RET)

int buttonState = 0

1 B setup O, BRI VIE40 N N, T LED 1E N #H. N
I, 1848 H pinMode O #2528 Fria i 5| BIANR A pRE: BN 24 %
H.

pinMode(buttonPin, INPUT

pinMode(ledPin, OUTPUT

FERE loop O REEBEZHVRES I NI E LED K7

£ AT, BEPIHPRS IR AR RS Z .. IEmFl 1z
BUFT L, & HH digitalRead () IhfE.

buttonState = digitalRead(buttonPin

N i 3R], A ARS8 HIGH, WS 2, B H digitalWrite ()
PRECITIF LED, ZEEUIEZ ledPin (EASEL, IRBIRAS K E N HIGH.,

if (buttonState == HIGH

digitalWrite(ledPin, HIGH
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WRIZHREA N “HIGH” , MPKE LED ¥ B AR PFRES . Rk LOW &R
digitalWrite ) BREFHHIZE — NS5

else { digitalWrite(ledPin, LOW); }

23.6 &Y

fEHd AR 2 /T, 3] Tools > Board, #AJG PRI IELEAEH
i board. NodeMCU 1.0 (ESP-12 E Module) »

R T H>us i ESP8266 EZFIM COM uiH . #RJE, % bR I+
Sy “SERL AR JHE

23.7 LYHE:
EELE_DDE

§

* — 00000000000

‘ge

ARER [ ]

= 3

.Dﬁ'

K

IOT learning kit
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https://makeradvisor.com/tools/esp8266-esp-12e-nodemcu-wi-fi-development-board/

24 13 ESP8266 1541 LED =JF (PWM)

AREFEE T Wl fd H Arduino IDE it ESP8266 NodeMCU “ER% PWM 1Z
Fo BN, AR BE A AR S RS LED A FE .
24.1 ESP8266 NodeMCU PWM (k&5 i)

ESP8266 GPTIO mJLABEE N oV =k 3.3V, {H'EA1Z A AE AT i
Ho {HZ, AT RIK s (PWD) Fth “f” g, IR O I
H AR 2R 5] LED 2E 7 2K

an A AE i F P A P 2 () PR A2 B LED WM, A ARG SR A B
LED JFRMIEEE: TR A G 50 B — 2L

TR fh

XA ik PW ) AR BB ——iEad 2= A — AN LR S R A HIGH
FLOW 2 [8) ARk g

B2 LED W B N PR R B — 38 4. FEUEEE T PWM 1 LAEJR

IEO a) 80% brightness podind l value that you see
i

rm\x_i-____---___'_ ___+'____;
O b il s L

duty

b) 20% brightness

S SRS [ QT T PRt T PRy S Se—m—

) 50% brightness

§ [FEN o) it oy e gt e
| -

d) 100% brightness
e) 0% brightness
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H2EEN 50% B LED #2EN 50%, a5kl 0 Fis LED B4k, 52tk
100 7~ LED 5844THF. o748 28 bb R 18 AR AN R 3 B 2 i 7 =X

analogWrite ()
BAren e Gl | L= P {55, 15 DR AL
analogWrite(pin, value

Pin: PWM FTH T3 0 | 16
value: BiZ7E 0 | PWM JalH, ERAJNY 1023, HEN 0 I, Z51AEH
PWM #25H . {8 1023 XfNF 100% %stl
femr s i A E e PWM T
analogWriteRange(new_range
RS IL T, ESP8266 PWM SR A 1kHz. #&Ew] LLE LA R 7 E . PwM

analogWriteFreq(new_frequency

24.2 ~EH:

e e o 0 o e o o o o
e e o o o e e e o o

. e ®e e o o o e e o o o . e

o e L] (s & o= r_-,——.—_——-ﬁe:rjﬁ- . . e

LI * e e 0 e #_,,ﬁ:ﬁ': . e LI

=% e e o o o e o

e e e o o e 0 0 0 ° e
e o o 0 0 ¢ e 0 0 0

- . e e e e o0 e e e o o L)

. o e e o o o e e o o o . e

- - . e e e o o o e e o o o . e

| I . e ® e e o e e o o o .o

L-, E ] e e e e o o o e e o o o . e
e o e o e e e o 0

® e o o o e e o o o e e

e e e e e o @ e o e o 0 e

e e ® e o o o ® e 0 o 0 * e

. e e e e o o e e o o o e e

e e 9 e oo e e 9 0o o ° e
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ESP8266 NodeMCU PWM fCHL

const int ledPin = 2; //®X 7T led 518 (D4)

void setup() {

void loop() {
//#%7 LED 52
for(int dutyCycle = 0; dutyCycle < 1023; dutyCycle++){
// Fl PWM % LED %%
analogWirite(ledPin, dutyCycle);

delay(1);

// BEf& LED 5
for(int dutyCycle = 1023; dutyCycle > 0; dutyCycle--){
// H PWM 23 LED 5%
analoglWirite(ledPin, dutyCycle);
delay(1);

}}
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AR AR i 2

e 5 LED HERER]. EXMENL T, LED JERRIE A N 0
2 (D4).

const int ledPin = 2

ERE loop O, WHIULE 0 A 1023 2 a8 22 tb DAl LED =5FF.

for(int dutyCycle = 0; dutyCycle < 1023; dutyCycle++
// F PWM 7% LED 52/
analogWirite(ledPin, dutyCycle

delay(1

Y E LED 2, FEEMH analoghrite ) 352 GPIO 1F NS HH k%L,
EABLEH AR P S50 0 ) 1023 Z I MME AR E S E L.

24.3 AR

TEHE ) Arduino IDE o1, #: % Tools > Board FEEEHME ) ESP8266 &,
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% 25 1R ESP8266 Node MCU Web %5
%l LED R (PWM)

ARHRER R T Wl /) B H AT HE L) ESP8266 NodeMCU Web Il 45 %% ke 25 il
LED 52/ o MK > anfap b s i 21 148 1) D0 268 B 25 2 T30 B SRIHLAE o L AR
f77E ESP8266 FJ LA AR BEHh . JRATHE A B R A= H] PWM {551 5 2 EE
HeE LED MSEE. filn, ftn] L ik LA R & LED.

5 3,

Lok -
a2
W
2 g
g'.:v
2
= @
6 =
o8
o
i @
R

3

~N5 GND 3V3 ~U4 ~D3 ~D2 ~D1 D6

IS EEE T B E
leasassanssi—

=
|

Bk, faad n] DB A 20Re i ARRS, DR RS B s in— e, DA L B R B
1 7 EAEACHS A AR AT AR

HTTP GET REQUESTS

0 ©wzissins [o

ESP Web Server

——> /slider?value=@¢ ——>
1023

|
——> /slider?value=512 —> ﬁ

——> /slider?value=1023 ————> ﬂ
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https://randomnerdtutorials.com/esp8266-pwm-arduino-ide/
https://randomnerdtutorials.com/projects-esp8266/

ESP8266 L —A> Web MR%#, 1ZMR55 48 Bonaly A I M I

MR I, AR BE R ESP8266 K HTTP 153K,

HTTP #&5REH LA F#3: GET/slider?value=SLIDERVALUE, b ¥EE £ — 4
T 0 A1 1023 ZIAIMECT . AT DB SO B LU ELAE AT (] oAt Y B«

ESP8266 M HTTP 12K Hh i U HLit 24 A A s

ESP8266 RIEIFHLEIAE PWM i 7FLL;

T EH] LED W5 CInFRAPKAEAR G B Bee) o Rl BE R
{E B AR S AR 7 AR+ A

Arduino IDE

BATEAEF Arduino IDE %} ESP8266 NodeMCU AR iEAT4mFE, [RIIHLAE 4k 42 A
AL B/, EWREN Arduino IDE HHZZ23E T ESP8266 R .

25.1 TAEQRG:
/1 B0
#include <ESP8266WiFi.h>
#include <ESPAsyncTCP.h>
#include <ESPAsyncWebServer.h>
// RTERP 88 B Cin N WIFT & FRF1 WiFi %569)
const char* ssid = "REPLACE_WITH_YOUR_SSID"
const char* password = "REPLACE_WITH_YOUR_PASSWORD"
const int output = 2
String sliderValue = "0"
const char* PARAM_INPUT = "value"

// {550 80 B AsyncWebServer % %
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AsyncWebServer server (80

const char index_html PROGMEM = R"rawliteral(<!DOCTYPE
HTML><html><head>

<meta name="viewport" content="width=device-width, initial-scale=1">

<title>ESP Web Server</title>

<style>

html {font-family: Arial; display: inline-block; text-align:
center

h2 {font-size: 2.3rem

p {font-size: 1.9rem

body {max-width: 400px; margin:@px auto; padding-bottom: 25px

slider -webkit-appearance: none; margin: 14px; width: 360px
height: 25px; background: #FFD65C

outline: none; -webkit-transition: .2s; transition: opacity .2s
slider::-webkit-slider-thumb {-webkit-appearance: none
appearance: none; width: 35px; height: 35px; background: #003249; cursor:

pointer

slider::-moz-range-thumb { width: 35px; height: 35px; background:
#003249; cursor: pointer

</style></head><body>

<h2>ESP Web Server</h2>

<p><span id="textSliderValue">%SLIDERVALUE%</span></p>

<p><input type="range" onchange="updateSliderPWM(this)"
id="pwmSlider" min="0" max="1023" value="%SLIDERVALUE%" step="1"
class="slider"></p><script>

function updateSliderPWM(element

var sliderValue = document.getElementById("pwmSlider").value
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document.getElementById("textSliderValue").innerHTML = sliderValue;

console.log(sliderValue);

var xhr = new XMLHttpRequest();

xhr.open("GET", "/slider?value="+sliderValue, true);

xhr.send(); }</script></body></html>)rawliteral™;

/7 R WU R o A 3 4y LR O3

String processor(const String& var){

//Serial.println(var);

if (var == "SLIDERVALUE"){

return sliderValue;

return String();}

void setup(){

// TR E O

Serial.begin(115200);

analoghWirite(output, sliderValue.toInt());

// Connect to Wi-Fi

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {

delay(1000);

Serial.println("Connecting to WiFi..");

// Hit “ESP AHh P Hidik”
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Serial.println(WiFi.localIP());

// Route for root / WX

server.on("/", HTTP_GET, [](AsyncWebServerRequest *request){
request->send P(200, "text/html", index_html, processor);

})s

// KiE— GET i& K F|<ESP_IP>/slider?{ii= < inputMessage >
server.on("/slider"™, HTTP_GET, [] (AsyncWebServerRequest *request) {

String inputMessage;
// TE<ESP_IP>/slider E3kKHX input1 {?{f= < inputMessage >
if (request->hasParam(PARAM_INPUT)) {
inputMessage = request->getParam(PARAM_INPUT)->value();
sliderValue = inputMessage;

analogWrite(output, sliderValue.toInt());

else {

inputMessage = "No message sent";

Serial.println(inputMessage);
request->send(200, "text/plain"”, "OK");

})s

// Start server

server.begin();}
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void loop() {

}

25.2 A% TR R

B, SANFTERE. IX ESP8266WiFi, ESPAsyncWebServe 1 ESPAsyncTCP
P fE 48 Web IR %25,

#include <ESP8266WiFi.h>
#include <ESPAsyncTCP.h>

#include <ESPAsyncWebServer.h>

wE MY

FELL R AR Rl NS4 e, DIE BSP8266 nJ LA #Z BIf&
FR A L [ 2%

const char* ssid = "REPLACE_WITH_YOUR_SSID";

const char* password = "REPLACE_WITH_YOUR_PASSWORD";

REE X

A4z ESP8266 A E LED MUsfAE. NE LED XT3 A A fa i 1K
2. WG FRATTEL= HI 1) GPTO fRAFAERT H AR &

const int output = 2;

X IEPHEREHRAAIEYUE . TR, ERRENE.

String sliderValue = "0";

BMNSH:

XSE N LIG AL ST, AR AT 48R 7 BESP8266 W B ik SR I
. (i0fE: ESP8266 2YNFIXFEIE R GET/slider?value=SLIDERVALUE)

const char* PARAM INPUT = "value";

Tt value 7E URL _FIF3REUZMHCES S II1E .

117/153



25.3 HEMI

PAELEFRATHEN Web RS 2SI .

ESP8266 IP HhiE

wig R {Ew
ESP8266 IP Address

Heading (h2)

%SLIDERVALUE% : _
placeholder e)
Paragraph
g (id = "textSlidervalue™)
Paragraph -
34
Range Input Type XABHRE
(id = "pwmSlider")
TEEA LR
B

XA H P IR e . B A MR B AN A SR A
Ao
ERATEE W U2 QT G Y .

A

AR T HIML SCAEAFEAE  index html A8 & . IUAEIRATEE M %
HIML SCARFH BB /N0 FIE A -

N THI R <me ta> s 285 A58 185 FA) ) DA A ) i 4 TS E L B o
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<meta name="viewport" content="width=device-width,

initial-scale=1">

ZIAfR<title> </ TITLE>HRZERENIRATH] Web R55 544 HK . bRl /2 R
£ Web W ST A% 1B TR I SCA

FEa

fE<style></style>r2E 2 [0, AT 7 —LL CSS ki% & M i 1HE .

<style> html {font-family: Arial; display: inline-block;
text-align: center;} h2 {font-size: 2.3rem;} p {font-size:
1.9rem;} body {max-width: 400px; margin:@px auto;
padding-bottom: 25px;} .slider { -webkit-appearance: none;
margin: 14px; width: 360px; height: 25px; background:
#FFD65C; outline: none; -webkit-transition: .2S;
transition: opacity .2s;} .slider::-webkit-slider-thumb
{-webkit-appearance: none; appearance: none; width: 35px;
height: 35px; background: #003249; cursor:
pointer;} .slider::-moz-range-thumb { width: 35px; height:

35px; background: #003249; cursor: pointer; } </style>

B L, JRATR HIML DU s EONFEIR A LR R P BoR A Arial K
RISCAS, FFAEH LR
html {font-family: Arial; display: inline-block;

text-align: center;}

T AT i E AR (h2) B (p) B PR KN
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h2 {font-size: 2.3rem;}

p {font-size: 1.9rem;}

WE HIML E4JE M.

body {max-width: 400px; margin:0@px auto; padding-bottom:
25pX; }

N EAT B S

.slider { -webkit-appearance: none; margin: 14px; width:
360px; height: 25px; background: #FFD65C; outline: none;
-webkit-transition: .25S; transition:
opacity .2s;} .slider::-webkit-slider-thumb
{-webkit-appearance: none; appearance: none; width: 35px;
height: 35px; background: #003249; cursor:
pointer;} .slider::-moz-range-thumb { width: 35px; height:

35px; background: #003249; cursor: pointer; }

HTML 1E3C

HLH R <body> </ body>bR28 f& FATER I I 5T A 25

1%<h2> </ h2>FRZEFR BRI 2 0T . FEIX PRSI T, “ESP Web Server” SUA,
R A& A] LA AT AT HAh SCAR

h2>ESP Web Server</h2
BoREASYWIE A, BANEER HTML 52 id
textSliderValue 73HC%5 e, PAMEIRAILLE R LLGIHE

p><span

id="textSliderValue" >%SLIDERVALUE%</span p
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X %I PAE % 2 T BB S AL 24 ESP8266 1 Ik 2l i 43 bh

W SEBRE B e XN T E SR B — kU7 I ) B 88 B R M B E AR A

BT R

TAE HIML rPEIEM R, 15 <dnput>hris. BTk AmAShRES E — 7
B, b A AT DU

A 2N BE QR 1EER “RA7 B e E. EEk
d, BOEFEMM “ min 7 M C max 7 @MEE LER/MIRKTEE (R
R, 0 11023, 45D .

<p><input
type="range"onchange="updateSliderPWM(this)"
id="pwmSlider" min="0" max="1023" value="%SLIDERVALUE%"

step="1" class="slider"></p>
T 5 € AR B, Bt
FEABRIEVESR B AR Z AR AIRE . FERATHIG T4, BN 1;
FESSH WA T B (CR="TEE");
RN T DR N K VA R DRTSE

E H B8 5 onchange}%ﬁ (updateSliderPWM(this)) 7E# B2 B ]
ESP8266 A i% HTTP if3K. IX this S8 748 12 10 B i) 24 Hi{H .

<script> function updateSliderPWM(element) { var
sliderValue = document.getElementById("“pwmSlider").value;
document.getElementById("textSliderValue").innerHTML =
sliderValue; console.log(sliderValue); var xhr = new

XMLHttpRequest(); xhr.open("GET",
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"/slider?value="+sliderValue, true); xhr.send(); }

</script>
NATEE I id SRECH RIS PUE IR HAARAFAE TR BE JavaSceript A&,
DART, BATCHKHEE id g P TESL  Brbl, BAMEREWF:
Var sliderValue= document. getElementById (“pwmSlider”). value;
e, PATRERBARE (FLidy CREIUE) BIRFAERIERE.
Ja, KH—AHTTP GET %K.

var xhr = new XMLHttpRequest();
xhr.open("GET", "/slider?value="+sliderValue, true);

xhr.send();

B, BHHAT 0 B, XELN URL A& HTTP GET i53K:

http://ESP-IP-ADDRESS/slider?value=0

HVEPUE Y 200 B, BHAESGHE URL EBILEIE K.

http://ESP-IP-ADDRESS/slider?value=200

X, 4 ESP8266 Wi F| GET KRB, ‘B LMEZR URL H) value ZHIf
HRHEEE] P F5, ATHAE F—ThAd:

AT 25

DUE, FATFEQE AP O K8, BEE - AEN AU R e,
EH H AT YA B AT HIML SR ) S AR

// Replaces placeholder with button section in your web
page String processor(const String&
var){ //Serial.println(var); if (var ==
"SLIDERVALUE"){ return sliderValue; } return String(); }

MAERM TR, AT E HTML 2 & AT S/ iR ek
#|%SLIDERVALUE% 0775, AR IR [Bl fRAF LT ERAE A2 &
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setup()
fE setup (), HIERAL AT I ALERZEAT K
Serial.begin(115200);
K PWM (551 5 L BV RAFAE THEBME (25 ESP8266 A BN, B
wEN 0 .
analoghrite(output, sliderValue.toInt());
ERBERIA ML I ATE] ESP8266 TP Hbhik.

// Connect to Wi-Fi WiFi.begin(ssid, password); while
(WiFi.status() = WL_CONNECTED) {  delay(1000);
Serial.println("Connecting to WiFi.."); } // Print ESP
Local IP Address Serial.println(WiFi.locallIP());
SEF K

BE, WINT STV RAL . web k5545

// Route for root / web page

server.on("/", HTTP_GET, | | (AsyncWebServerRequest
*request){ request->send P(200, "text/html", index_html,
processor); });

//Send a GET request to <ESP_IP>/slider?value=<inputMessage>
server.on("/slider", HTTP_GET, || (AsyncWebServerRequest
*request) { String inputMessage; // GET inputl value on
<ESP_IP>/slider?value=<inputMessage> if

(request->hasParam(PARAM_INPUT)) { inputMessage

request->getParam(PARAM _INPUT)->value(); sliderValue
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inputMessage; ledcWrite(ledChannel,
sliderValue.toInt()); } else { inputMessage = "No message

sent”; } Serial.println(inputMessage); request->send (200,

"text/plain”, "OK"); });

AR URL KRN, BATRIEAAHAE index_html AZE A HIML SCA .
PATE 7 Z A8 processor O AL, "R I IERA BUE B # A 5 ALAT

// Route for root / web page server.on("/", HTTP_GET,
| | (AsyncWebServerRequest *request){ request->send P(200,

“text/html", index_html, processor); });
BATTHE D —ANCHREFT, K ORAT AR RIVE, BRI LED 5% .

server.on("/slider", HTTP_GET, []
(AsyncWebServerRequest *request) { String inputMessage; //
GET inputl value on <ESP_IP>/slider?value=<inputMessage>

if (request->hasParam(PARAM INPUT)) { inputMessage

request->getParam(PARAM _INPUT)->value(); sliderValue

inputMessage; ledcWrite(ledChannel,
sliderValue.toInt()); ; else { inputMessage = "No message
sent”; } Serial.println(inputMessage); request->send (200,

"text/plain™, "OK"); });
AR E, ATELLT AT RIFEPUA

if (request->hasParam(PARAM_INPUT)) { inputMessage

request->getParam(PARAM_INPUT)->value(); sliderValue

inputMessage;
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ledcWrite(ledChannel, sliderValue.toInt());

o, ARG
server.begin();
A=A 50 web [IR55 4%, T EAFRATTAS 5 224E loop () SAEA A 1
void loop(){ }
At RS ) AR R

L AEARED:
WAE, BHACHY FAL BRI ESP8266. ARk F: T IEHA A HERAR D COM i

AL JE, DL 115200 B R R AT HF B DAL 28, % T ESP8266 & A7 %4 .
ESP8266 1P Huht WFT ENLE B AT A A28 o

& comz - o x

| Send

load:0x40080400,1en:5816
entry 0x400806ac
Connecting to WiFi..
l192.168.1.114]

[+ Autoscroll [] Shaw timestamp Mewline ~ | (115200 baud Clear ou itput

25.4 P48 AR 55 2R T 7~
FTH I Y Re % N ESP8266 IP Hitik. 1K Web JIR 5558 N B TE He & Y
KR
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% 26 Ui ESP8266 j# T blinker 5l WS2812
X7

AREFEE 7R Nodemcu ESP8266 H1{A[ il i Blinker k4% RGB A Fith . 5
2% 2] U {5 ] Blinker APP 8 ik W Bk X MHH: S 25 g i s il an, IS AT DAdE
1) 47 i EEPTL B EL IR FE LTI AN R /& RGB.

WS2812Bi#R &[4

() =

\‘

Ld

BEEEDEDED

e SO 008 49-nura

-8 3-8 -8 8- 8 §
BEEEDEEE

26.1 Arduino BCE

24 blinker Arduino
1+ FTIFERE 2 SCAE R 3R 3 blinker . Adafruit_NeoPixel /22 fift & 21 31 HL
i > A% > Arduino > libraries X4 JeH;

T » Arduino » libraries

s

# =i i HEr =i Fuh
Attiny84 10 2021-04-14 12:59 i
BalanceCar 2020-08-10 13:44 i
BatReader 2020-12-12 10:19 e
blinker 2021-10-07 11:48 =
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2. 1£ App R INE A%, 3RHL Secret Key

1. HANApp, REALEMN "+ " B, AEIEE RILLH;
2. BE%E Arduino > WiFi #EA;
3. IEEFREERANIRSE,;

4. SHIFIBRIRY secret Key;

(R MRRREER blinker (FEERFHSHEEMBERKSEIATEE. )

WIFi#EN

| N=PUE iR

SHILA T Secret KeyZRI{RAFFEF

1d9

RE AR EF
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26.2 TAERAG:
(ER: S350 auth[ ] BYENTE App FIRENEIRY secret Key , EfthAT
ERIEESRHHRE. )
#define BLINKER_PRINT Serial
#define BLINKER_MIOT _LIGHT
#define BLINKER_WIFI
#include <Blinker.h>
#include <Adafruit_NeoPixel.h>
char auth[] = "*xxxssssxxn, fpxxxxda N AR blinker BT RAEH****/
#define PIN 15 // DINPIN (GPIO15, D8)
#define NUMPIXELS 60 // 7 (i 2 551 RGB £
Adafruit_NeoPixel pixels = Adafruit_NeoPixel(NUMPIXELS, PIN, NEO_GRB
+ NEO_KHZ800);
/] AR
BlinkerRGB RGB1("RGB");
int LED_R=0,LED_G=0,LED B=0,LED Bright=180; // & X RGB Fl=L/
bool WIFI_Status = true;
void smartConfig() //ICE M K%L

{

WiFi.mode(WIFI_STA);
Serial.printIn("\r\nWait for Smartconfig...");

WiFi.beginSmartConfig();//5% i F-HL3m A& H I 7 44 55 36
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}

while (1)

Serial.print(".");

digitalWrite(LED_BUILTIN, HIGH);

delay(1000);

digitalWrite(LED_BUILTIN, LOW);

delay(1000);

if (WiFi.smartConfigDone())//i& H! &5 15

{
Serial.printIn("SmartConfig Success");
Serial.printf("SSID:%s\r\n", WiFi.SSID().c_str());
Serial.printf("PSW:%s\r\n", WiFi.psk().c_str());

break;

void WIFI_Set()//

{

//Serial.printin("\r\n 1E1EZEH");
int count =0;

while(WiFi.status()!=WL_CONNECTED)

{
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if(WIFI_Status)

{
}
else
{
}
}

Serial.print(".");
digitalWrite(LED_BUILTIN, HIGH);
delay(500);
digitalWrite(LED_BUILTIN, LOW);
delay(500);
count++;
if(count>=5)//5s
{

WIFI_Status = false;

Serial.printin("WiFi 82 <M, 15 FHFALEATECMN");

smartConfig(); //TW1E £ RERC

/* Serial.printin(" 4 K IN");

Serial.print("IP:");

Serial.printIn(WiFi.locallP());*/
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}

void SET_RGB(int R,int G,int B,int bright)

{
for (uintl16_ti=0; i < NUMPIXELS; i++) //4E4T 26454
{
pixels.setPixelColor(i,R,G,B);
}
pixels.setBrightness(bright);// =&
pixels.show(); /& H BN
}

//APP RGB il {15 B [ 1)
void rgb1_callback(uint8_t r_value, uint8_t g value,

uint8_t b_value, uint8_t bright_value)

//digitalWrite(LED_BUILTIN, !digitalRead(LED_BUILTIN));
BLINKER_LOG("R value: ", r_value);

BLINKER_LOG("G value: ", g_value);

BLINKER_LOG("B value: ", b_value);
BLINKER_LOG("Rrightness value: ", bright_value);

LED_Bright = bright_value;
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SET_RGB(r_value,g_value,b_value,LED_Bright);

}

void setup() {

/] WIEaAER

Serial.begin(115200);

pixels.begin();//WS2812 #]uf1k,

pixels.show();

pinMode(LED_BUILTIN, OUTPUT);

#if defined(BLINKER_PRINT)
BLINKER_DEBUG.stream(BLINKER _PRINT);

#endif
WIFI_Set();
// #iatk blinker

Blinker.begin(auth, WiFi.SSID().c_str(), WiFi.psk().c_str());

RGB1.attach(rgb1_callback);//73 M 75 B €A (1 =] 34 bR £

void loop() {
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Blinker.run();

Forpiitd A seBl st BoR, T 2B BZ I RCR Sl B e iR se

o

EARARHS :

) Lesson7 | Arduino 1.8.13

Lesson?

//2021.10 |

$define BI

$define BI
$define BI
$include 4

$include 4
char auth]
#define PI

#define NU
Adafruit N

// FREEMH

BlinkerRGE

File Edit Sketch EEEEY Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

ESPB266 LittleFS Data Upload
WiFi101 / WiFININA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)"

Builtin Led: "2"

Upload Speed: "115200"

CPU Frequency: "B0 MHz"

Flash Size: "AMB (FS:2MB OTA:~1019KEB)"

Debug port: "Disabled”

Debug Level: "Mone”

IwlIP Variant: "v2 Lower Memaory"

VTables: "Flash”

C++ Exceptions: "Disabled (new aborts on com)"
Stack Protection: "Disabled”

Erase Flash: "Only Sketch”

S5L Support: "All SSL ciphers (most compatible)”
MMU: "32KB cache + 32KB IRAM (balanced)"
MNon-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM"
Port: "COM25"

Get Board Info

Programmer

Burn Bootloader
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26.3 App FCEER

R

T ST App, A M EZHE >IFRE > IF kL
H -> EspTouch/SmartConfig, %A WiFi #45 J5 .5 A & ;

4 FR I

AITig&F: 110
EREig&E: 0/0
HUEENE: 0/5

heAs: REAR
ZIHART[E]: 1970-01-01

Ll [P

HiREE EmiRE

%\\ EspTouch/SmartConfig y

I wifiR R R B ST R

A

(( ’) ApConfig ;
I BB wifif s R TR
L 5313 Ebeta \
L Rt
BleConfig )
B T F SR TR
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< EspTouchfRiEEEE

LBREFEEHANFTEERS
2MMAWIFIERS, HoEFREE

WiFi &#7  zhiyil
WIiFIZZRE  « o o o o o o o s o & T
@ EEES
FHGEDE
W EAWIF
[LA=Rp'2]
BoERIN

MAC: d8f15b11480f
IP: 192.168.3.107
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AATURFETRA TR DHT 1L 02 A5 245 1% 42 ESP8266 Nodemcu
SEH blinker APP S 7R IR FE .
27.1 DHT11 15348
DHT11 LA R LN B FE A . A LRSI .

VCcC
DATA OUT

vDD VDD

5K 1Pin

MCU |=—222—Z22| DHT11

4Pin

GND
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7E FJLAIRA 1B & %423 Arduino IDE JF % esp8266 FT i E ik &,

27.2 R

WETFTR, FAMEEAE A Arduino IDE %} ESP8266 HHAT#4mFE. nRi& A
W H DS N ESPS266 AR, 1 [HIJHEE 20 iR A 2.

{E Arduino IDE HL¥5 i DHT11 Y& S0

2R LB Arduino TDE FEEHLARERMN 230G, WK 3 B,

& Ubrary Manager

Type All w |Topic |AlL ~ | |DHT11

Edulntro

by Arduino LLC
Library used for super-fast introduction workshops Is intended to be used with Arduine UNO / MICRO / MEGA / NANC classic /
NANC Every / MKR / WiFi REVZ and a set of basic components (led, button, piezo, LM35, thermistor, LOR, PIR, DHT11, and

servo) as a way to introduce people to the basic aspects of Arduino during short workshops.
Mare info

DHT semnsor library

by Adafruit Version 1.4.2 INSTALLED
Arduine library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity
Sensors

ik

DHT sensor library for ESPx

by beegee_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimizad libray to match ESP32 requirements. Last
changes: Fix negative temperature problem {credits @helijunky)

More info

Close

27.3 TAEARASHRR:
(LSRRG /N 22 [R) 2 0 24 U ARHD 7] DASE I /N5 [F) 22 B PR )

#define BLINKER_WIFI
#define BLINKER_MIOT_SENSOR ///]N5% [A] % 58 AR IR AR 15 £
#include <Blinker.h>
#finclude <DHT.h>
char auth[] = "******+; // 5T app FRILH e
char ssid[] = "**Hkkk®xr. [ /\WiFi 44 FK
char pswd[] = "**#ks*xx /W] 35 R

BlinkerNumber HUMI("humi"); // 7€ X% & B3 i 44
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BlinkerNumber TEMP("temp"); // 7€ S i FE B ¥ i 44

#define DHTPIN 2 //7E X DHT11 LU HE [ GPI02 (D4)

#define DHTTYPE DHT11 // {1 DHT 11 i B i L Ak

//#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)

DHT dht(DHTPIN, DHTTYPE); //5E X dht

float humi_read =0, temp_read =0;

void heartbeat()

{

HUML.print(humi_read); //45 blinkerapp [BI4% ¥ 5 £ 4
TEMP.print(temp_read); //#5 blinkerapp [FI4% 5 5 $4

}

void miotQuery(int32_t queryCode) ///N % [F) 2418 5 iy 2 I i

pac

N

{ BLINKER_LOG("MIOT Query codes: ", queryCode);
int humi_read_int=humi_read; // 2= 18 F& 7% 55

BlinkerMIOT.humi(humi_read_int); ///NZ B &
BlinkerMIOT.temp(temp_read); ///NEZ Wi
BlinkerMIOT.print();

}

void setup()

{

Serial.begin(115200);
BLINKER_DEBUG.stream(Serial);
BLINKER_DEBUG.debugAll();
Blinker.begin(auth, ssid, pswd);
Blinker.attachHeartbeat(heartbeat);
dht.begin();

BlinkerMIQOT.attachQuery(miotQuery);
}
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void loop()
{ Blinker.run();
float h = dht.readHumidity();
float t = dht.readTemperature();

if (isnan(h) | | isnan(t))
{
BLINKER_LOG("Failed to read from DHT sensor!");
}
else
{ BLINKER_LOG("Humidity: ", h, " %"); //blinker APP 2 7siid &
BLINKER_LOG("Temperature: ", t, " *C"); //blinker APP T2H} i 7~ F&F
humi_read = h;
temp_read = t;

}
Blinker.delay(2000);
}

FEAAD BVERE N A T AT LUR A 5 i3 2 ] esp8266 2 ¥ i 51 i 2

R —A (HRAEX AR /2 GPI02, JFAZ AT esp8266d nodemcu Y D2 1 D4.

DEVKIT

ADce GPIO16 H USER H WAKE ]

USB power output

o

D GPIO13 H w0z |—{ Hwosr |

HSPI/SPT . 3.3V 3 THD2 HCS
¥ Arduing IR A {10, SRR |

RS

I

GND

RESERVED
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i | Arduine 1.8.13
etch| Tools |Help
Auto Format Ctrl+T
Archive Sketch
¥ Fix Encoding & Reload
gt . Manage Libraries... Ctrl+Shift+1
at Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+5Shift+L
(14 ESP3266 LittleFS Data Upload
WIFI101 / WIFININA Firmware Updater
Bli Board: "NodeMCU 1.0 (ESP-12E Module)® >
Builtin Led: "2" >
= Upload Speed: "115200" b
| CPU Frequency: "80 MHz" ¥
BI: Flash Size: "4MB (F5:2MB OTA:~1019KB)" b
Bﬁ Debug port: "Disabled" »
h]_; Debug Level: "Mone” >
té lwlP Variant: "v2 Lower Memory" ¥
[ VTables: "Flash” >
C++ Exceptions: "Disabled (new aborts on com)" >
Stack Protection: "Disabled” >
Erase Flash: "Only Sketch” »
nke: SSL Support: "All S5L ciphers [most compatible)” >
MMU: "32KB cache + 32KB IRAM (balanced)" >
Mon-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM" »
Port: "COM25" ¥
Get Board Info
Programmer ¥

Burn Bootloader

27.4 B4 A

FAT) DHTLL Big =5 1: V. G BLA S.
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% 28 18 ESP8266 Nodem %54 HC-SR04 #E 75
B

AT URFEIRA TR 8 F ESP8266 Nodem 454 HC-SROA # F I 4% Ji& 28 45 ke 1| {F
MEPE T H,

28.1 B IL RS

R B ) S T R P B R AR R Sk Rt R P R bk, R ()R B
IRSRT, IO Ja I T (2 ) AR BRI H S vk MR S SRR T 7
(RIIRFA], ARFE 0T ) A T, SRS MARSL BRI 2 (AR o ARk 2 A
FTH IR B L P AR SR AR R A v, RS B2 75 (R A% 3R 18D 9 ¢, )
A L=vt/2. HILATI, BEIEEES L SRR R A A KRB R, HE
REIN HE ISR ¢, B ATSK R PR S L 38 A S I B A B 8% B oR L BB

Chirp [§
e
Echo
Start Pulso Vdd .
JL— T
«— L

Echo Time PlllSGJT_ Sonar TX J””H”“ﬂ

Vss —D{ |<—I:uu'
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28.3 LAEAAD .
{FF HC-SRO4 AR AL K2R A ESP8266 FK1G SR FE

B, R XA A Bl 5] R

12

const int trigPin

const int echoPin 14

FEXAME T, FATERH @AM AF O 12 FuEHm A H O 14, /Rt
Al DT R A GPIO 5] .

X EEEARRRA [ 200C BT WFAEE. FAMEHILL cm/us A HALT)
(I

#define SOUND_SPEED 0.034

1X CM_TO_INCH A% & 50 - F-AT PR AR K Sy B (1 R B i 4 oy et
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#define CM_TO_INCH @.393701

PRI AV IS

long duration;
float distanceCnm;

float distancelnch;

X duration 28 & OR A7 8 P IR A% 4 I 1) CAA Bk i ) A8 A O T aR 225 1Y
IfIA]) o X distanceCm Al istancelnch, JBiA4 S0, DU R AN~y B A R AT 2 0f
RIEERE .
setup()
fERH setup O, B 115200 MIBCRFEAIMALERATIEAS, DMEIRATAT AL R AT LA EAT
EINI=4i
Serial.begin(115200); // Starts the serial communication

W fuk A 51 AN E SO S —— R B R R 7 i o IR Bl A 5B E SOSSmN-
5] 35 5| BRSO %, FE IR ESP8266 ik 54T FER [a] i 1F L 15 5

pinMode(trigPin, OUTPUT); // Sets the trigPin as an Output

pinMode(echoPin, INPUT); // Sets the echoPin as an Input

loop()

fE loop OO Hr, PUNATFEM A S 51 4 10uS HIGH ikt —iX =M 51 AR
KPP TR, ERGERKZ AT, BA1ZE— ARk, A DR ECR 15 21
AT KT

// Clears the trigPin

digitalWrite(trigPin, LOW);

delayMicroseconds(2);

// Sets the trigPin on HIGH state for 10 micro seconds
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digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

FATIEH pulseln()pf ZOR SR IR iR (1 4% 7 I 1)
duration = pulselIn(echoPin, HIGH);

BRI 2 B S B B HIGH Bk LOW ik ‘&2 52 51 AN Bk etk 25 (HIGH
5 LOWYEANZ . & LIRS 9 AR Bk B o ik B 55 1 BIIE R e
D BRI T 3% [m] e e (]

SRJE  BAT I T SR AR EE R 2 RS B R

distanceCm = duration * SOUND_SPEED/2;
B MR T

distanceInch = distanceCm * CM_TO_INCH;
o, EERAT AT AT EngS

Serial.print("Distance (cm): ");
Serial.println(distanceCm);
Serial.print("Distance (inch): ");

Serial.println(distanceInch);

AR _EAL BRI _F o AERICEBRIEAMEH R FE T ESRF. A5,
ANEHICAE Tools > port k£ IEHA) COM i [ .

FAEsERE, CABEEER 115200 $TFF Serial Monitor. % K %% RST 241 & 31
IR, EEITIEITEN B R AT WA P8 F R T R EEE S . W R R
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