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WHAT IS ARDUINO?
> ARDUINO

©® > WEBEDITOR

-
o
)
FE:E FE TWHATISARDUINOJ > @4 T :
VFJ an 3Q J k=21 *
ARDUINO
WHAT IS ARDUINO? ARDUINO BOARD ARDUINO SOFTWARE
Arduino is an open-source electronics platform Arduine senses the environment by receiving inputs You can tell your Arduino what to do by writing
based on easy-to-use hardware and software. It's from many sensors, and affects its surroundings by code in the Arduino programming language and
intended for anyone making interactive projects controlling lights, motors, and other actuators. using the Arduino development environment
Learn more about Arduino Discover the official Arduino boards Download the Arduino Software

BEZE oA =B K8G%EE - 5 5 &£ TWHAT IS ARDUINOJ ~F ARDUION
BOARD $2 TARDUION SOFTWARE ] * % /& B % —{8:£38 TWHATIS
ARDUION] » #— T [Learn more about Arduino)] * & ®@4= T

ARDUINO BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP
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What is Arduino?

Arduino is an open-source electronics platform based on easy-to-use hardware and software. Arduino boards are able

toread inputs - light on a sensor, a finger on a button, or a Twitter message - and turn it into an output - activating a

motor, turning on an LED, publishing something online. You can tell your board what to do by sending a set of
instructions to the microcontroller on the board. To do so you use the Arduino programming language (based on

Wiring), and the Arduino Software (IDE), based on Processing.

Over the years Arduino has been the brain of thousands of projects, from everyday objects to complex scientific
instruments. A worldwide community of makers - students, hobbyists, artists, programmers, and professionals - has
athered around this open-source platform, their contributions have added up to an incredible amount of accessible

knowledge that can be of great help to novices and experts alike

Arduino was born at the Ivrea Interaction Design Institute as an easy tool for fast prototyping, aimed at students
without a background in electronics and programming. As soon as it reached a wider community, the Arduino board

started changing to adapt to new needs and challenges, differentiating its offer from simple 8-bit boards to products

for IoT applications, wearable, 3 printing and embedded environments. All Arduino boards are completely open-source,
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There are many other microcontrollers and microcontroller platforms available for physical computing. Parallax Basic
Stamp, Netmedia's BX-24, Phidgets, MIT's Handyboard, and many others offer similar functionality. All of these tools
take the messy details of microcontroller programming and wrap it up in an easy-to-use package. Arduino also
simplifies the process of working with microcontrollers, but it offers some advantage for teachers, students, and

interested amateurs over other systems:

Inexpensive - Arduino boards are relatively inexpensive compared to other microcontroller platforms. The least
expensive version of the Arduino module can be assembled by hand, and even the pre-assembled Arduino modules
cost less than $50

Cross-platform - The Arduino Software (IDE) runs on Windows, Macintosh OSX, and Linux operating systems. Most
microcontroller systems are limited to Windows.

Simple, clear programming environment - The Arduino Software (IDE) is easy-to-use for beginners, yet flexible
enough for advanced users to take advantage of as well. For teachers, it's conveniently based on the Processing
programming environment, so students learning to program in that environment will be familiar with how the
Arduino IDE works

Open source and m software - The Arduino software is published as open source tools, available for
extension by experienced programmers. The language can be expanded through C++ libraries, and people wanting to
understand the technical details can make the leap from Arduino to the AVR C programming language on which it's
based. Similarly, you can add AVR-C code directly into your Arduino programs if you want to.

Open source and extensible hardware - The plans of the Arduino boards are published under a Creative Commons
license, so experienced circuit designers can make their own version of the module, extending it and improving it.
Even relatively inexperienced users can build the breadboard version of the module in order to understand how it

works and save money.
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Arduino Products

Entry Level

Enhanced Features Browse the full range of official Arduino products, including Boards, Modules (a smaller form-factor of

o7 classic boards), Shields (elements that can be plugged onto a board to give it extra features), and Kits.
Education If you need more info you can compare the specs of each board here
Wearable If you are wondering if your Arduino board is authentic you can learn how to spot a counterfeit board
Retired here.
ENTRY LEVEL
o | isowsoo | | csmiom | o | o | s | smsanonrc |
ENHANCED

FEATURES MECA | ZERO MEGA ADK m MO PRO MKR ZERO MOTOR SHIELD
USB HOSTSHIELD | PROTOSHIELD | MKRPROTOSHIEID | 4RELAYSSHIELD
MEGAPROTOSHIELD | MKR RELAY PROTO SHIELD

INTERNET OF

THINGS ETHERNET TIAN INDUSTRIAL 101 LEONARDO ETH MKR FOX 1200

W LB T R IRTHIET S - AATIR S mis X~ BB HEK
BEROENBZ - FRABER RERARF BRSHZEALARL
B G RIRFLER AL 3 R b B LB A& VO M Bsn B skt - Lok
B Ay @ EE i KAl UNO A ¥ % > 2 4AEFEMA MEGA 2560 > &)
&3 dZ > MEGA 2560 # 1/0 Mriz$ B & UNO 8 =42 % (MEGA
& 54 £/UNO £ 14 %) » 12484847 7 2] UNO #{Z o /O WAz $c B
%o MIFMEHERGTHE > o AZHOEELEBATE ~8X8 %
M LED » 3t b5 2 69 $ a8 34 4R 3% 1 K o o LA — 1B T BRAR A 3 R WAL >
TEX TR > cft B A > " AR 42 B B 12 3 % 42 1/0 B3
KIS bR A Pl BE B AE o T B & MEGA 2560 42 4 69 4854 » 1

-
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OVERVIEW TECH SPECS DOCUMENTATION

The Arduine Mega 2560 is a microcontroller board based on the ATmegaZ2560. It has 54

digital input/output pins (of which 15 can be used as PWM outputs), 16 analog inputs, 4
UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack,
an ICSP header, and a reset button. It contains everything needed to support the
microcontroller; simply connect it to a computer with a USB cable or power it with a AC-
to-DC adapter or battery to get started. The Mega 2560 board is compatible with most

shields designed for the Uno and the former boards Duemilanove or Diecimila.
The Mega 2560 is an update to the Arduino Mega, which it replaces.

You can find here your board warranty informations.

Getting Started

You can find in the Getting Started section all the information you need to configure your

board, use the Arduino Software (IDE), and start tinker with coding and electronics.

’Flmﬁ(—ﬁﬂ‘f%ﬁﬁk’ EEBE#®T  REARCEIEETRESV A
54 % 1/O 45My » ROE 2158 ol 2 % 34

OVERVIEW | TECH SPECS . DOCUMENTATION
Microcontroller ATmega2560

Operating Voltage S5V

Input Voltage (recommended) 7-12V

Input Voltage (limit) 6-20V

Digital I/0 Pins 54 (of which 15 provide PWM output)
Analog Input Pins 16

DC Current per 1/0 Pin 20 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

LED_BUILTIN 13

Length 101.52 mm

T B & MEGA 2560 4=k 69 T4 B K » ATMAGA 2560 IC 7 7= F H »
FRICHAER MR » FH 7 RRAAEIEZHEIC 89 /0 Krfe > i3
%H@Pﬁﬁﬂ vX%’%ﬁUﬂ HOMFMASR WM A REMSE A KA F
B~ 48 ki e Az g E R o
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7 6 5 4 3 2 1 0

PORTA 29 28 27 26 25 24 23 22
PORTB 13 12 11 10 50 51 52 53
PORTC 30 31 32 33 34 35 36 37
PORTD 38 18 19 20 21
PORTE 3 2 5 1 0

PORTF A7 A6 AS A4 A3 A2 Al A0
PORTG 4 39 40 41
PORTH 9 8 7 6 16 17
PORTI

PORTJ g | KE | RNE | RE | KR 14 15
PORTK | Al5 | Al4 | AI3 | Al2 | All A10 A9 A8
PORTL 42 43 44 45 46 47 48 49
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Download the Arduino IDE

ARDUINO 1.8.9

This software can be used with any Arduino board
Refer to the Getting Started page for Installation
instructions.

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

write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

2 IDEE@F
T B & B % Arduino IDE £ @ o

Windows Installer, for Windows XP and up
Windows 2P file for non admin install

Windows app Requires Win 81 or 10
Get 58

Mac OS X10.8 Mountain Lion or newer

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

Release Notes
Source Code
Checksums (shaS12)

@ sketch_mar22a | Arduino 1.8.9

setup () {

id loop() {

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

// put your main code here, to run repeatedly:
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Getting Started with Arduino on Windows

This document explains how to connect your Arduino board to the computer and upload your first
sketch.

- 1| Get an Arduino board and USB cable
- 2 | Download the Arduino Software (IDE)
- 3| Connect the board

- 4| Install the drivers

- 5| Launch the Arduino application

- 6 | Open the blink example

- 7| Select your board

- 8| Select your serial port

- 9| Upload the program

£ AAF L B Arduino 89 F g s AxAE F B4 T
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PID: 0042
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#% 4% & C:/ProgramFiles(x86)/Arduino/examples/01.Basics/Blink ) » 3 2 &%
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Blink | Arduino 1.8.5 - O ®
BE S =58 T8 859

/1 the setup function runs once when you press reset or power the board
void setup() {

ff initialize digital pin LED BUILTIN as an output.

pinMode (LED_BUILTIN, QUTPUT);
1

/1 the loop function runs over and over again forever

void loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); /f wait for a second
digitalWrite(LED _BUILTIN, LCW); /! turn the LED off by making the voltage LOW
delay(1000); // wait for a sccond

) v

560 (Mega 2560} COM4

° BEERET
B—TLRAAY Twa ki [§) wTazesx -

° LEEIN
%?*“FLEU' B T iR desn . Pp T 4R f2 X B sdEAR (B4R
""" Bisk) o A RFE T AGIATEN » FREMIER LATTAMA
LED ;2 &8 )& (%8 LED s Mpfz 13 5 ) o

O fHFEREA

1. setup() ik R AE A2 42 X, — Bl 48 B AT — % o BTV & 2 B $ATR X 8
M T~ R X IPUTHR RFUT—RE9154 -

2. loop() sk & B & & 4 1B 69 AT FTAARE — & F B R B HATH
EER

3. delay) XN AKX EEFRX » B4 E ms > ATAEE 1000ms » F743E
# 1A HAJEK LED %> 82128 —SefM » A A ARG H
B o

12



Unit

EEEESANEE TE 22 1

4. AR T/ AR HEAK > BT THF  AAALEN
1% o

) 1a
%a# R ENZLEDW & 158 » iR 05 # o

O BIEDER

1 HAFHHEE - HFHRE s FRAERXERET (% R Tigx
#FIG) XL ELF| 6y THIE) BA -
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Foid setup() {
/f put your sctup code here, to run once:

}

void loop() {
/f put your main code here, to run repeatedly:

mega2s60 (Mega 2560) bt COMA

2 FHUATREIGEN setup(){} KAERED - FEZRIEE—F 41
%, pinMode > pinMode € B 3 & 4 &, 548 ; 471 ©. OUTPUT » OUTPUT
TARGHETH  FERAHEE s MATERTHR - BAH >
() RFEHE L RRERIT o

pinMode (13, OUTPUT) ;

3 FHUATARRIMA loop() ()} KAEIEAZ @ o

13
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digitalWrite (13, HIGH) ;

delay (1500) ; //B{i[/& ms, FT/RIEE 1.5s
digitalWrite (13, LOW) ;

delay (500) ;

4 ZRE > o THE o

sketch_apr29b | Arduino 1.8.5
BR BE ERE IR =28

sketch_apr29b §

void setup() {
!/ put your setup code here, to run once:
pinMode(13, OUTPUT);
}
void loop() |
// put your main code here, to run repeatedly:
digitalWrite(13, HIGH);
delay(1500);
digitalWrite(13, LOW);
delay(500);

5 B
(1) BEAA TR/ B AL B ATRABE  AEFHABE
& dad > BAREE LAY » Hlde > chOl, ch02 %
() H 4R A AL > B LTARE Tinod» T EHA -
Q) MNLE AL TAUBLELE & o Pl HLEE
blink » A% 4 % & $3 2 blink %4 4 » A% blink.ino &% » 44
# 72 blink A& A o

(D) » ad » ch01 > blink

”.“
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° BRFE
1. FHEAR TR BREIATE R (F A2 X4 setup()$2 loop()
CESD
void setup () {
pinMode (13, OUTPUT) ;
digitalWrite (13, HIGH) ;
delay (1500) ;
digitalWrite (13, LOW) ;
delay (500) ;

}
void loop () {}//fB&TEEENE

2. BHEA—BEEHRZSA » HEZVLO0OS BRI X BRI 4
A EEE s FERX AR (FHAEMEBIT 136 LED BP ) o

° #RLEERFMH

Arduino 894 A& B F A RAE 7 XG4 0 50 2 2R B 31
F EEpaE ey TP/ 5% ] 2% #8469 TRESOURCE/REFERENCE ] »
ME N A KREARR {2 HEIE & 3 LRAR B F 4w o VAT AR
BEAE A F ey BE : 8 :E Arduino IDE it &89 T3/ 22 L) &
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Language Reference
Arduine programs can be divided in three main parts: structure, values (variables and constants), and
Simnctions.
Structure Variables Functions
- setupl) Constants Digital 'O
- loap() - HIGH | LOW - pinModea()
Control Structures - INPUT | QUTPUT | - digitawrite()
i INPUT_PULLUP - digitalRead()
o - LED_BUILTIN
- if.else - true | false Analog 1D

i
2

7> EE E:E setup() T @4 T B 0 B3 setup() 89 A

l @ file///C:/Program%20Files%20(x86)/Arduino/reference/

ww.arduino.cc/en/Reference/Setup.html

w Buy Download Products v Learning v Forum  Support v Blog LOGIN SIGN UP

setup()

The setup() function is called when a sketch starts. Use it to initialize variables, pin modes, start

using libraries, etc. The setup function will only run once, after each powerup or reset of the Arduino
board.

Example

int buttonPin = 3;

void setup()
{
Serial.begin(9600);
pinMode(buttonPin, INPUT);
¥

void loop()
{

,

T B &% :iE Arduino F 484 TRESOURCE/REFERENCE ] # % 2% U4 »
XA R FER A AT E -
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The Arduino Reference text is
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Doubts on how to use Github? Learn
everything you need to know in this
tutorial
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Language Reference

Arduino programming language can be divided in three main parts: structure, values (variables and constants), and

functions

FUNCTIONS

For controlling the Arduino board and performing computations.

Digital I/0 Math Random Numbers
digitalRead() abs() randem()
digitalWrite() constrain() randomSeed()
pinMode() map()

max() Bits and Bytes
Analog I/0 min() bit()
analogRead() pow() bitClear()
analogReference() sqQ) bitRead()
analogWrite() sqrt() bitSet()

hitWriter)

> BHESE

ALrBE—TIRXEIE AR TOEAWTE > TATEAAL
2 EHHHRE -

Bl4e » TR EKTLLEH A Tloopl :

Q loop i

42— [Enter) > ARFLT ALK E [loop #93LPA » & F B AT :

<« c

Google

8 https://www.google.com/search?ie=UTF-880e=UTF-88ig=loop&domains=https%3A%2F%

loop site:https:/iwww.arduino.cc \!; Q
23 & H #H e i FE BE  IH

#9F 1.560 194 (FRR0ERE ¢ 024 %))

Arduino - Loop
https:/iwww.arduino.cc/it/Reference/Loop + iE
loop(). After creating a setup() function, which initializes and sets the initial values, the loop() function
does precisely what its name suggests, and loops ...

=

Arduino - Loop
hittps:/Awww.arduino.cc/en/Tutorial/Loop
Examples = Control Structures. For Loop. (aka Knight Rider). Often you want to iterate over a series of
pins and do something to each one. For example, this ...

17
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# % 3 — T LB 4 [ Arduino loopJ > BP T 45 2| FloopJ #9380 » &= T B :

HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

Reference Language | Libraries | Comparison | Changes

loop()

After creating a setup() function, which initializes and sets the initial values, the loop() function does precisely what its
name suggests, and loops consecutively, allowing your program to change and respond. Use it to actively control the

Arduino board

Example

const int buttonPin = 3;

/f setup initializes serial and the button pin
void setup()
{

Serial.begin(9600);

pinMode(buttonPin, INPUT);

}

/4 loop checks the button pin each time
// and will send serial if it is pressed
void loop()

{

18



R BT B B e

AT B L > REF ~ FFHFAET T AAS G HE AR
B THRXETHAYPARETEEY T L > T RELAMEAE
o S B AL EPT AR KB F —F - AEALAN L Arduino 8 5 7
BELERE o FAREERT L TET

COMS (Arduino/Genuino Mega or Mega 2560) — O =

[ [z ]
”~
W

SEhEE (ATEE | [9600bed o] [ Cleoroupu |

CTVAERMA TR 4250 % R oz E @i o b—h e &L
ﬂﬁw%éﬁ%&ﬁ%%%’né@ Bk F )38 B AR 0 R AL T A2
2 Arduino 3 F ° 2 F Arduino FJ Rt 7 AR 89 BT A A2 X 3& et TAE o 4] 4w >
ATAEXT A2 E Arduino #9:E L FE 2 % KX o
Serial.println (4+2);

Serial.println (4>=2);
Serial.println (pow(2,3)):;

H R > 7 Arduino #2 P » M RABI R ATR B 0948 ~ B LR B4

A AT AT A& R AT TR E RN R TS

DNFE o BB AR X B 45 R AR B AR 8 o B do s ATAX > TR

19



VRS MENERET - £/ Arduino
A6 38 B B 6 S AR SeATEY AN B R ALE 0 AR T ABE SR LR A2
-‘f\ KA AT > E B o

a=digitalRead (37 ;//ERIAL 37 HIEBR(E
Serial.println(a);//RFEYEGEEHERE

VAL AN-B4TF :

&nbﬂ@#

B R AES RG i# A > ARk 1538 Serial 494 0 35 B 2 Arduino
P S izn'Fﬁ)'TTT? °

|\ https://www.arduino.cc/reference/en/ |

HOME BUY SOFTWARE PRODUCTS EDU RESOURCES COMMUNITY HELP {

shiftin() isAscii() interrupts()

LANGUAGE shiftOut() isControl() nolnterrupts()
tone() isDigit()
VARIABLES isGraph() Communication
Time isHexadecimalDigit()
STRUCTURE i
delay() isLowerCase(} stream
b— LIBRARIES delayMicroseconds() isPrintable()
+— GLOSSARY micros() isPunct() UsB
millis() isSpace() Keyboard
Tr'e Arduino Reference text is isUpperCase
licensed uncer a Creative Commons . p;? 0 Mouse
ttrb ticn-Share Alike 3.0 License. isWhitespace(}

Find anything that can be improved?
suggest corm ections and new
ntatio a GitHub.

Doubts on how to use Github? Learn
everything you need to know in this VARIABLES

tutorial

Arduino data types and constants.

String

Constants . Variable Scope & Qualifiers
String()

Floating Point Constants const
array

Integer Constants scope

hnnl

7~ LB 2% [Serial) > #tA Serial W9 PT A ik » e TH - 2 &5
ETOARRMERFI]5% > REEATMBELRT - MAFT AL AT $
B SRNFHAT o (MAHA  UTEEZIX > £EXZIANEH
RARHEE TR 124£ B ardp S a2 0088 aag
AR By Tﬁé’:ﬂ)

20



Unit

BEINEE A B FIIRER R E 2

Functions

If (Serial)
available()
availableForWrite()
begin()

end()

find()
findUntil()
flush(}
parseFloat()
parseint()
peek()

print()

printin()

read()
readBytes()
readBytesUntil()
setTimeout()
write()
serialEvent(}

S BHERIE
B 4% RARE 0 FRBAEN begin()F E LA B 5% 0 R EF
1R#ik B > ABIR T 9600 > F2 X e T

Serial.begin (9600) ;

S
L7 e B LB F o &M print() X, println() F ik 0 wA £
B A& printin()# & & B 4T 8545 > print) B A A o Blde » ATA X Ty ik
' GwoshengGwosheng J ©

Serial.print ("Gwosheng") ;
Serial.print ("Gwosheng") ;

VAR A2 7T #7344 B ™R 2] Gwosheng ©

Serial.println ("Gwosheng"); Gwosheng
Serial.println ("Gwosheng") ; Gwosheng
% A print &, println 7 X AEE > A HP B EHOAR o Bl o

AT THEHEIMTREGNZHEZERHE R (ab B ERIFEHE

21



/BB EIE EFE T 58 51 — £ Arduino

22

R¥ o FALTEL)

int a=3;//HEERRIFEFER > FESETET

String b="Gwosheng";//HlEELIHIFEFZEM » FBEFTHEIT
Serial.println(a);//3

Serial.println (b);//Gwosheng

ATARATHE Ta=3]c HAmE3]13% Ty 6925 % » Bims| 58092
¥ FTERAERY > FEAAATERILGEEAEAEGME > B d o

Serial.print ("a=");//FEEERmT a=
Serial.print (a);/ /%8 » g HEEEI(E 3

> B

THA LA KX o

O BRIEDER
Ko A F46 N\ Arduino MAER AT 0 A BB AT T o
° HITHRR
PN Mgy~ T hidy % > FHER TR BEEAT] (DAY
T B/ 77 3EEEAT]) -

COMS (Arduino/Genuino Mega or Mega 2560) - O s
[ [ ]

GwoshengGwosheng
Gwosheng

Gwosheng

3
Gwosheng
a=3




Unit

BEINEE A B FIIRER R E 2

2 EINSIEN
Batag T/ BB BEAF » EMITHZE > WEHTUR
AT °

void setup () {
// put your setup code here, to run once:
Serial.begin (9600) ;
Serial.print ("Gwosheng") ;
Serial.print ("Gwosheng") ;
Serial.println();//only linefeed
Serial.println ("Gwosheng") ;
Serial.println ("Gwosheng") ;
Serial.println();//only linefeed
int a=3;//HEBEHEFZER  FEFE BT
String b="Gwosheng";//MEEKHIEFEFZEM > FEFTEIT
Serial.println(a);
Serial.println(b) ;
Serial.print ("a=");

Serial.print (a);

bvoid loop () {}//MHE=EEIRIREHELC - (EHAEEMIER

> BHRE

L E2 P 38 BRI B TR R IR F > Ao bR R AT
SRAL > AL o

2. Rl LA > SRl —Fld i A T RILAEEL F o

S @A
Arduino T VA 4-%3|4# A read() ~ readString() & parselnt()%F 7 % 3% B
EREMAT A FERET > 73 H AT
O FITHIA
ZRFINERMANFL (E—BARXRLFHEIKFTAREFL)
Fl L#uts] » ik A begin() X 5 7] 3% » F4E A read() 7 HFFANF L B

23
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ANt T

char c=Serial.read();//B% c A char RIRESHEL > ZEE S +HE T

2 available() 7374

KIS HRAGEZT BN e RBROFHAEAHHA 1258
Arduino A 452k JR B € 0L A AR S MmN FTA T F LR A F 45>
EHHNERC—RBRAFHAERAEIA » LB available() 7
i% » BB available()7 /% T | Bi i i & £ & &5 X\ » available() #9375
7 Gl N

Reference » Language > Functions > Communication > Serial > Available

Serial.available()

Description

Cet the number of bytes (characters) available for reading from the serial port. This is data that's already arrived and
stored in the serial receive buffer (which halds 64 bytes). available() inherits from the Stream utility class.
Syntax

Serial .available()

Arduino Mega only:

Seriall.available()
Serial?. available()
Serial3.available()

Parameters

None

Returns

The number of bytes available to read .

Wk available)VfF & KA FA T11 > A A TE AL AN Bl > A
TRA CHEMRBFFAER A LREEGERAF TR v T4
B it A RMEENF o while A EBRIES - FAF 15 EAL

24



void setup () {
Serial.begin (9600) ;

}

void loop () {
while (Serial.available ()
char c=Serial.read();
Serial.println(c);

==0)

Unit

BEINEE A B FIIRER R E 2

Y/ /EREA » Al—BEENFR -

2. FWARTAEKX (RAHEM available)H R, ) » EREHITER

void setup () {
Serial.begin (9600) ;

}

void loop () {
char c;
c=Serial.read();

Serial.println(c);

3. AT EAARXNLRE « FATHEASFIT TRELR - TR A
A EFES > while EH A R E{ > TEAAZHERLG > C
=Serial.read() & & 7> while 32 B » & while XA X455 » R bd
Baasfiir— B4t BHEF 1SEALF N -

void setup () {
Serial.begin (9600) ;

}

void loop () {

char c;

while (Serial.available ()

c =Serial.read();

Serial.println(c);

Serial.println("aa");

==0)

}

{}

void setup() {

void loop () {

Serial.begin (9600) ;

char c;

while (Serial.available ()
c =Serial.read();

Serial.println(c);

Serial.println ("aa");

==0)

25
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S FEHEA
readString)TTH M F & (—RFHFAMETE) > > UTH

AT RSB BT -

void setup () {
Serial.begin (9600) ;

}
void loop () {
while (Serial.available () ==0) {}

String c=Serial.readString() ;

Serial.println(c);

> BHIRE
FWMAAEARZX  RMEHITER -

S EFmA
Mega 2560 & 7T AFEM AT » Hlde s A TR TIA—EEE -

int a=Serial.parselInt();

L5 2h

A AR o

° EdLiER
HRAFIIREERE (ke TTRAFFREERT) -

- O >

COM4 (Arduino/Genuino Mega or Mega 2560)

| T |

k|
”

255
B2

26




Unit

BEINEE A B FIIRER R E 2

< EI\3IE]

void setup () {
Serial.begin (9600) ;

}

void loop () {
int a;
while (Serial.available() ==0) {}
a=Serial.parselInt ()
Serial.println(a);

° BREE

1. A T Serial 424824 B3 A ik » AR THe Arduino £RZE C
BERARFOILEL ZHCEETRMIBRX Hloor FEF K>
TAMARBEES - FHEEA BMEER (BT A —E%E
o E—18 while @B FHF- LR EREFTEARSEZ @A
B> TRARZEY CHEZS) -

27



BT

110 iR %

e 1 U4 Arduino Maga 2560 A& 54 18 1/0 &k »
o T & o

g FEs\ioT 7 6 5 4 3 2 1 0
PORTA 29 28 27 26 25 24 23 22
PORTB 13 12 11 10 50 51 52 53
PORTC 30 31 32 33 34 35 36 37
PORTD 38 18 19 20 21
PORTE 3 2 5 1 0
PORTF A7 A6 A5 A4 A3 A2 Al A0
PORTG 4 39 40 41
PORTH 9 8 7 6 16 17
PORTI
PORTJ Rz Rz Rz Rz Rz 14 15
PORTK Al5 Al4 Al3 Al2 All A10 A9 A8
PORTL 42 43 44 45 46 47 48 49

38 B3N AR T VAR R SR8 B9 3R 0 4 B 48 Ik F A Bl s - By
A~ B A B4 E M INPUT PULL UP 83 A% 3 A5 5048 o 4% A i3 2ol
i 3 1 Bt 3 A 5 B = o 2 ) R A% R A 2 A S48 TR K 3 IR

2Tl o

18IRBIIINEE

Arduino 38 R AL 2 e A MAE 7 0 40 & B G K4z 69 pinMode 48 Ik $2
8 £ jp — A2 35 Ik 49 DDRA 354 (Data Direction of Port A #8945 ) o 4
4o » VATFA2 X T4 A pinMode 35 kM4 13 15 & SAZH i o

28



Unit

/0 BIMIERER 3

pinMode (13, OUTPUT) ;
VAT A2 A, 7T 35 W Mr 4 29,28,27,26,25,24,23,22 V5 & B Az i b o

29, OUTPUT
28, OUTPUT
pinMode (27, OUTPUT) ;

pinMode ( )
( )
( )

pinMode (26, OUTPUT) ;
( )
( )
( )
( )

’

pinMode

.
14

25, OUTPUT
24, OUTPUT
23, OUTPUT
22, OUTPUT) ;

14

pinMode

’

pinMode

.
14

pinMode

’

pinMode
By VA LA 29~22 Al4F & PORTA » BT VAVA 42 X 7R 7T i 1t &
DDRA=B11111111;// 1 Z#fHH » 5K PORTA AligiH!

B35 9% PORTA E#rih o A E—RIBIR S B Legshit » B A =R B #
FRE_EBIZ 1 ATHE 0 EATHA - B> 2 £

DDRA=B00000000; // O ;2#g A » ¥5Jk PORTA Ayligi A

A 45 7k PORTA &7\ o 43652 pinMode & Be & WAL & A% » — X35 Ik —
B R4z &9 2 &8 s DDRA & B &Y 5 5 4 » —RARR 8 B4z 69 2 &% »
F] ¥ PORTB ~ PORTC %t DDRB ~ DDRC %35k R 3h g o

> E{uEt
Arduino Wiz 2 s AEE Az Y - 120 F M T

29
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Properties of Pins Configured as OUTPUT

Pins configured as OUTPUT with pinMode() are said to be in a low-impedance state. This means that they can provide a
substantial amount of current to other circuits. Atmega pins can source (provide positive current) or sink (provide
negative current) up to 40 mA (milliamps) of current to other devices/circuits. This is enough current to brightly light up
an LED (don't forget the series resistor), or run many sensors, for example, but not enough current to run most relays,

solenocids, or motors.

Shaort circuits on Arduino pins, or attempting to run high current devices from them, can damage or destroy the output
transistors in the pin, or damage the entire Atmega chip. Often this will result in a "dead” pin in the microcontroller but

the remaining chip will still function adequately. For this reason it is a good idea to connect QUTPUT pins to other

devices with 47082 or Tk resistors, unless maximum current draw from the pins is required for a particular application.

A GHHE > ZREA HIGH » M TRA 5V (8 &A L4t
FEARA 33V) s RS WAL R A& EAA 20mA - k> BA LED
£ 10mA 3tAR 5 » FTVABES) LED T3k A k> 228E%) LED &
ZRKK LED W€l » Tl m ERAETL T :

\w 4
7/

AY
L

5—-1.7
0.01

= 330Q
VAL 17(V)#% B LED #0E & A E R » 10mA=0.01A 243t » &
A —5 o

EIRENIL

BB A 4R B IR T T 35 A48 IRAEAT M B HIGH 3%, LOW © 48k
0 7 XA RAE » 9% & B & Wiz 69 digitalWrite 38 IR EANAL LH Y 5 R
LARHEBAR IR o Blde o AT A, » B TH8R4EM 22 B HIGH -

digitalWrite (22, HIGH);
TR » TR LOW o
digitalWrite (22, LOW) ;

BT A ML AT A — B 5 B4 BT RY G B LM—Atgk 8 &N
8 TAL > e > VAT A2 A T Beik 45 9%k PORTA & 8 fE4% 7.4 & HIGH >
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Unit

lloY: livkz 3
PORTA ¥ 5 % 4 4% » Arduino ¥ 4 % 4455 A AE LA &4 o
PORTA=B11111111;
VATF A2 X, 7T B ik 45 9k PORTA 8 8 {84204 & LOW o
PORTA=0; //0 k 0 » B AT~ FAFHHER (LAATE(T -

> B

PORTA HePa'-Léai’??” o (PORTA #7 8 &Mz » AF LK A PA)

1 FEEAATAX > E -~ Bff o

void setup () {

// put your setup code here, to run once:
DDRA=B11111111;// $&JK PA AigH
PORTA=B11111111;

}void loop () {}

2 FRAZAEER  WEBRMAER G 22, 23, 24, 25, 26,27, 28,29 £ &
B 5 &l 5V o

3 XR=ZAER FRBHE A 1FH—ELED €12 F » K& Akt
A Gnd » iE: %;%Tﬂfg*mm %> LED %R E&H TR S5V o

4 BEANUTHERX THEF -~ B1E - BRRMRIZRE Wiz 22,23,24, 25,
26,27, 28,29 & & EBAKEAL OV o

void setup () {
DDRA=B11111111;// $8JK PA BuiH
PORTA=0;

}void loop () {}
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° BEFHE
HHENVATAN » 535 PA ~PB ~ PC #HEWL 2 L B 5 EAL o

void setup () {
// put your setup code here, to run once:
DDRA=B11111111;//$5)k PA AL
PORTA=B11111111;//3%E PAO~T ¥9 A EEN

DDRB=B11111111; //$5)k PB AlaH
PORTB=B11111111; //%%E PBO~7 ¥ A5 ENL

DDRC=B11111111;
PORTC=B11111111;

2. 34 & PORTF ~ PORTK ~ PORTL W4 /2 3428 ? 3t & #2 XA 5 i3 &
AL & R A T AL IE 2 IR A AL X m B AL o
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BERIEIE

BT

EPHYEIIL

TG 0 &) B E R T B AL L(bit) 0 AL TAEAEEE S O X 1 8 1R
i AR By — B4 L 4 (Byte) » AR B A AT B A TR R ? B R ah 2 2
FHHALAL o

BRNEN D%

AFESTROTHAERE -FAL-FE - FF B -FH XK
BAY>EHEH S RTH ARAE A ¥EHEE AT A LT
W 77 RS AR A B AR L EH R ey X B
AEMG  A LB EAAIL T E 0 2R FH AT

IEEEE]

BT BT B e @ AR R AP R A 842U 0 ek 16
{270 32 AL A LA RIE o LR > BRBAEMGEH > BAF B
G E A S vk UG EREG » AL AL BAET » £T R
70 3] 255 69 E & o

1324 —SENIHRES
0 00000000
1 00000001
2 00000010
3 00000011
4 00000100
5 00000101
6 00000110
7 00000111

Unit

4
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IE¥ TEMIHRES

254 11111110
255 11111111

» &G !

T30 IE B R A BAAL o FHHEANAT RN » BB 8 18 LED 89 55k »
P bR A SE BOR GARAT o

O LR
#FE &SI LED R& 845 B Tamg #h2 10 B3 Miky 3t
&0
O B{ELHE
1 FFEMLED EX W TH AL B AEEKR DI ERERETEAL ¢
(E T 330Q78 & L5447 » LED &M &1 » Wik 57 B8 » B4
LED 72 @B » 4535 69 B E 35 » 8 K695 A 3% > T B LED =MW
BT ERHR)

Arduino

GND 29 28

Libbiids

=

2 B RAARAET TR AR AEN 22, 23,24, 25, 26,27, 28, 29 & MpfiiE
PRI RATIEJIO) » BERAEE S —3J17)iE 3]
LED (JI18)RP < » Gnd M3 & B $hik ¥k » e TEFT® » TEME Rk
FEIEE S B AR A MAERE SV EF| EBRARA Ve 7 215482

MAEM ) Gnd 2] FEARH Gnd > H 3 158 A MAEIR G ML 22 2%
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WFEM o BREMS —sHi 45 LED » Lk 23,24, 25,26, 27, 28,
20 M o FHILIBHAL 22 B o A BRI TEEFHAT » AP T 4T
TR o Lk AEMBRATBERE  LHERTRETERT
TR THELERR AT RO THRAME > BERE DT
o LB F AR R EREFL BREER - (KAZTETBRM LED £
¥ 10 18 LED & 45 ¥E%)| » #% & LED Bar » FF A R 3569 B E3%)

° ZET\FIE]

void setup() {
DDRA=B11111111;
Serial.begin (9600) ;
}
unsigned char i=0;//H%& 1 B 8 \IJTIFEE
void loop() {
PORTA=1;
Serial.println (i) ;
delay (1000) ; //#EEEA{EE] 1000ms, m=0.001 » FRLIE 1 #
i=(i+1)%256;
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36

HATER TERZ TFIBEEAT] 9FITER -

= W = O

O #7esREA
1. i=(i+1)%256; & L#AT i+] > R7 iM%k 1 Blde > i=4; $AT i+] >
ARKERZ S s LR T% 0 ABRER T 2 Blde o i+1 B3R EL 2560 AR
%256 2 4R L 0 Wk A WEETUURE | —F 4 0~255 2 H 45
B l=) ZREREFETF > RBFLERBRE1-FEE =) 28K
BHET AT M=) A% AEH > AMERBRD LF 6O st
H2 THRF)] T—H  c IAFTREARYECMETHTF -
A R
FEXEREAE MRJHEAINAREFERAE  KHEALE O
HATEE AT ERTHHRELT0Z 127 TEEA: RAEAE 1 0
RTAKABRKTAS T ? BRI 2 MK o FT78 2 MBI 1 44
HFm 1 Pl
10000000
REfL B 1 AT AR MERAZ T2 AR 1 MEk (08 1°1 &
0445 1 #H3K)
01111111
Bl FTVAE
10000000
ARk ARE 1327 » BR A
-128
PR
11111111



Unit

BERIEIE 4

Rt AE 1 RERAR A1 Mk
00000000

e 1
00000001

FTAZRE -1 = F & :

_EAIIRTS 2
00000000 0
00000001 1
00000010 2
00000011 3
00000100 4
00000101 5
00000110 6
00000111 7
01111110 126
01111111 127 |FKIEE
10000000 -128 /) B
10000001 -127
11111110 2
11111111

W& T RS AREKE A S > B 84T R T ) B AL E A-
128~127 o (#53% : A LB B B AolTiHAG » Z L MAT BN B £
BB R EARNER - RE » X HEERH MERWT ¢

—SENI RS S
10000000 -0
10000001 -1
10000010 -1
11111110 -126
11111111 -127
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38

BAREA 0 $2-0 69F1RE > EHT » ATAFAEMAT ERBEG %A >
BB =B 4G BSR4 R o FHE A B R A aF iR g R
Blde s FIALAZBEHIRA T A TR RGHERMERF 5 FHLEL
1Tt BB AR > AR BT ARG R L)

b B

T8 Aiﬁ H R AL o FHEEAUT AR > B 8 18 LED #)

Tk HREERGEAHESTHLS? (TRE A 4a)

O WHiLFER
TEA TFR8EEAET] IITEE -

-128
-127
-126
-125

1. FETHFT -128 92T > BROARKAL =845 » K| g =2
10000000 -

2. FEFHETF -1 AT BHREOARKLTL L > K&
11111111 ©

o> EISIE]

void setup () {
DDRA=B11111111;
Serial.begin (9600) ;
}
char 1=-128; //B4% 1 & 8\ TIEE%E, 8% 1 n[FK/x-128~127
void loop () {
PORTA=1;
Serial.println((int)i);//#E &%
delay (1000) ;
i=i+1;




BERIEIE

:>ﬁﬁﬁ%
. A4 Serial.println((int)i);(int) & A F AR R % & # K > FIH KA
Serial.println(i), 3 BLE AT L R -

> BRFE

1. 4% E4£3) Arduino & #% £ unsigned int &4 A % F bit K & 1 12
o BTt RANEFRE A ? LR int 4R % P bit K&
1 B EEH > LA B FRE BT

[—— Jnd

S JC
SEAEEE R 9 F A KA E 8 abe BF 0~9 R A —RIEH F A

Blde > Be2) ~ Bfdx (DB %P m A% )~ LB ~return 5 » B R F LA L
R AR 127 18 0 Ftds A 1 18 byte % G sLig e A k0 AT R F
B9 4 4% 12 1960 3k & 48 4 4% % %, > % B ASCII #5(American Standard
Code for Information Interchange) » 4= F B BT = : sk £ K FAF T A F U
Bk o SLRIEM ARG EIEARE » F ™ F] 65 3% 0 AR K KA AERE AL B
F4 AL £™ 33338 Mk k T BFAT] go

DEC Character DEC Character DEC Character DEC Character
Value Value Value Value

(0} null 32 space 64 @ 96 ’
1 BS ! 65 A 97 a
2 34 " 66 B 98 b
3 35 # 67 C 99 c
4 36 $ 68 D 100 d
5 37 % 69 E 101 e
6 38 & 70 F 102 £
7 39 ! 71 G 103 g
8 40 ( 72 H 104 h
9 tab 41 ) 73 I 105 i
10 line feed 42 3 74 J 106 j
11 43 + 75 K 107 k
12 44 , 76 L 108 1
13 carriage return 45 - 77 M 109 m
14 46 . 78 N 110 n
15 47 / 79 0 111 o
16 48 0 80 P 112 p
17 49 1 81 Q 113} q
18 50 2 82 R 114 T
19 51 3 83 S 115 s
20 52 4 84 T 116 t
21 53 5 85 U 117 u
22 54 6 86 \ 118 v

Unit

4
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B EB T4 A 74500035 127 57 32 (0~31) EiE4F4 0
48~57 £ 0~9 B F 2 65~90 £ KRB ELF A2 97~122 £ F &L
F 70

) 4de
TEEH ASCII ABL R o 3 AATEARTRER > BRRBEFREH

?§%0<@?’1‘f§fg}kk{§ﬂ 4a’aﬁj/£ }?,7"0’\/31 P]}J"’“% m’/xiﬁ“ﬁ’

AEQULEAAEE)
void setup () {

DDRA=B11111111;
Serial.begin (9600) ;
}
char 1=0;//5 i BFITEEL
void loop () {
PORTA=1;
Serial.print ((int)i);Serial.print(":");Serial.println (i)
delay (200) ;
=(i+1)%128;
}//‘%5%3%“ print ((int)1i)EBd println (1) #HAER - A& SO ES - BE

FE R F T

» 51

TRELDEFAHRT o FAATHEAATER » RSB RER
HER o (EHF b 4a)

o ISR

1. FEEF LR T LRI AT 100 BT 6 A kah A L =4
A€ & 01100001 ©
void setup () {

DDRA=B11111111;
Serial.begin (9600) ;

}
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char i;
void loop () {
i='a';//FCHEE|
Serial.print ((int)i);Serial.print (":");Serial.println(i);
PORTA=1i;//97,0x61
delay (1000) ;

i="b";//FITHES[5E

Serial.print ((int)i);Serial.print(":");Serial.println (i)
PORTA=i;//98,0x62

delay (1000) ;

i="A";//FL A1
Serial.print ((int)i);Serial.print (":");Serial.println(i);
PORTA=1i;//65,0x41
delay (2000) ;
}

° BEFE

1. 3 B 47# Arduino 4 L FM4% 5 TFASCILJ -

2. FHHENATA X 8 18l LED 89 BARIE N T &0 35 B3kt d 85 ASCII
& 0x64 &, 1301100100 AL o Ox MBAARTIE 16845 > B B3
7B 2L FAT—EA

void setup () {
DDRA=B11111111;
Serial.begin (9600) ;
char i='d"';
Serial.print ((int)i);Serial.print (":");Serial.println(i);
PORTA=1i;//
}void loop () {}

B FANECHBETE > bldo
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"ABC "

FEEMBOFE LN ES G A B B H 5] 3% o C/C++/Arduino #f &

1R FARINETTS o flhe > AT aBPTEAEALTS o

char a[]="ABC";//=Z& ks |5E

L5 de

THFEHNEAT - FATEAATREN » TEREF R BER -
(EHF 4] 4a)

O Wih#ER

1. F¥8 & a[0]£FT'A' > ®BIZL 65 AIFLIEH L 01000001 » 1B

&2 01000001 ©
2. a[1JZFA B » %32 66 a2l 2F 4 'C o BIEL 67 o

65 A
66:B
67:C
<> EIVIIE]
void setup() {

DDRA=B11111111;
Serial.begin (9600) ;
}
void loop () {
char al[]="ABC";//FEHE#5|5E
Serial.print ((int)al[0]);Serial.print(":");
Serial.println(a[0]);
PORTA=a[0];//65,0x41
delay (1000) ;
Serial.print ((int)al[l]);Serial.print(":");
Serial.println(a[l]);
PORTA=a[l];//66,0x42
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delay (1000) ;

Serial.print ((int)al[2]);Serial.print(":");
Serial.println(a([2]);

PORTA=a[2];//67,0x43

delay (12000) ;

=y =

KES

BT EHRE - HHEEDFRARGRET ABILERLOHE
TA AR E R R ER e TEAT T BREH T —EHE
o ARERE—EAEEA -

BE O BATAR A EHA L RET AL A R G T A2 T4
A AL EFAME R BB EE R W Eyg 5 Rkl o\ G5 o AR
TR G TR B ERBT LA R n sk TR sh B Bk iz
216 o 2 HFHALT ¢

= m%

KR IR R F T AANETHEE BRGNS E e AT
J 1'§'H<n » MAF 1R HE R TFHIAK %J%Mﬁﬁ‘ C BE|FRGA
?ta/‘t,k FRRTF R EBE Y B HRE - TUAERBRRT I
BERFKEZ > fldo s CD ¥ MP3 8 BUE 38 &2 44100Hz (1 B
44100 % » % }]f»ﬂ {2REFRE F > BAET 44100 R RAFHE T 44100 1B
Az > B3 B K ’xrﬁzp&zaéﬁzTﬁe) » DVD FH 9B AR &

96000Hz °

\\\
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° Eflt

H—ARARZAL N % F bit 5Ték 0 A E o Hlde s AT FHK
%530 3] 200cm > & R4 A 1bit> AR AF LR G 95 2 B4
% R 2bits » AR AM ARG G 5954 4 BF & AL Foodat
FABAAE X hlde > BB FEERGERBERY) S FH 7 F 2Ry
B 15 85 B A A 2695 4% 0 CD 89 Z 1Lk A 16bits » A% B & 6998
B 2B F sk T A& » DVD BIR 24bits » sk 25 & & 5 5 2%
185 4% > ARG RBIELRF > T RAER LR A& o) BF 0 BRARHEE
FALF I I o

BERE HUR4EE (Hz) E1ER (bit) BN
EHEA 11,025 8 1
WESHERE 22,050 8 1
CD 8% 44,100 16 2
DVD &% 96,000 24 2

48 % (Hz)* &1L 5 4% (bit)* P8 F Ay &
Blhe s —fA2 A2 MG CDAEZR » EHZ K Z

44100x16x2x2 = 2,822,400 bit
2,822,400 bit / 8 bit = 352,800 byte
352,800 byte / 1024byte = 344k byte

> BRTER
B SRR BB AR AR BIRARH) Kb o AR B KOs R E

(pixel)o Bl4e TR Z AR R ABNE 2428 K (—RRH RE4MEE ),
TEEEAAINEIRIBRE B EMRS > g AMTROREAKS > ITE



BERIEIE

RIEER L TEHRARBE TH L TRERL S Sab FoF
P Ak SR BB R 69 ik » IR—18 T8 o Lok » R 2RI EF G E
WA B2 % Y bit A 0 242 A 1bit > ARFIE R 6 &% R E| 2 1A
FHT o B 2bit> Aa &K RA 4 BF KA T
F A% 1 =kie F 24bits » ARZEA 2%4= 16,777,216 18 &% &1t o

|

|
4

Xl s TRIRM 1 REIA RN A RETLE 8% 69% % » H—A% &
RA 1bit s AR R AARE 0 1> BRI ARINE T @ » A8 0x91,
0x4A, 0x80, 0x52, 0x3F, 0x32, 0x5F, 0x92 st A X & —18 P # £ K
QN EE L 64bits o THE Ox A TILE 16 #12» FET—FB4 o ko
BB A RITR G K AR A 7 BRI T 3T AR TR e AT B
o T T E A -

1 0 0 0 1 0 1 0
0 1 0 1 1 1 1 1
0 0 0 0 1 0 1 0
0 1 0 0 1 0 1 0
1 0 0 1 1 1 1 1
0 0 0 0 1 1 0 0
0 1 0 1 0 0 1 0
1 0 1 0 0 0 0 1
0x91 | Ox4A | 0x80 | 0x52 | Ox3F | 0x32 | Ox5F | 0x92

$./5) A4f 7% BMP 48 B 8945 € K s o

4
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T B &R BN E RER R4 E B X gwosheng bmp 894 R - A iz ik
BREEANTE > BEL22 4% AAURE 24 32488 B
BMP # £ MR H EARE > FIABERIE

177v221%24 = 938808 bits

938808/8 = 117351 bytes

117351/1024 = 114.6k bytes

R~ 177 x 221
BEE 177 @&=R
()4 221 B&R
UTEE 24

B
£ gwosheng.bmp

EESE BMPRBRE

FRIHEE D\cs2017\cstea\CsBook
BiHE  2018/11/1 T4 09:34
EX 88  1996/1/5 T4 09:.07
A\ 114 KB

o> BIHRE
I FATABRETREZMEZ*bmp R > BEFXFFELHEKRD -

=2
REABRFEARTYEERE » FIAERRERAR R LRk E g
HBAE R RBR o BT ARG o FEGBALILRE LR F
T BARKRBGRAE BRIk SERE| 1 RBH - M AARRE
b e faibzi Rl Edmeg TR A X B H J HALAL 5 B500F » B & iFE
EA AR E R ARG BAEEE R KRR BRATARETNE
HRILT o 518 & F AT A M5 AR MBS B D 8 tik % — 1%
WO 1 RAELARE R > BRGEXE K 0 R EFTE 2 8

HH o
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