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int TedPin = 3;
int delayTime = 1000;

void setup()

{
pinMode (ledPin, OUTPUT);
for (int i=0; i<10; i++)
Serial.println(i);
}

void Tloop()

{
digitalwrite(ledPin, HIGH);
delay(delayTime);
digitalwrite(ledPin, LOW);
delay(delayTime);

3

TiEREN #define FOXEHETE const.

byte A = 8; // FW8, i 0-255 M.
char(a);
word(B);

char B

word C

word(H, L); // H A&, L KM,

SCREEIAUR struct FNEEE, TEMEERFS c 20

AR (W 70 ;).

PWM (Pulse Width Modulation): Bk EEEVEH.
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3.2 Atmel AVR EEK 1l
3.2.1 Arduino 5 AVR
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A3-2 AVR ATmega328%) k-3t 4~
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£8 4 = Arduino RfiES
4.1 H{E LCD BEERES

4.2 Bi% Arduino i

4.2.1 (HEE

int x = 0x81; /710000001

int n3_bit = bitRead(x, 7); //MAJFah, M 0 JFGaME 7 i GXHEEZ 1)

int change_bit(x, 1, 0); //% 1 RiZER 0

4.2.2 F15eREY

£t

max(x, y)

min(x, y)

abs(x)

sq(x)

pow(base, exponent)

sqrt(x)

sin(rad)

constrain(x, a, b)

map(x, fromL, fromH, toL, toH)

log(x)

4.2.3 BN EREY

randomSeed(seed) ;
int num = random(10); // 0-9
int num = random(1l, 10); // 1-9

4.2.4 SFAMNEL

tone(3, 400); //31H 3 it 400 Hz 7
tone(3, 400, 32); //HEk 32, WAL
noTone(3); //BI 3 FEEeELE

1588

Sl

RT3

R

1E3% (iFF cos, tan)
Z955BE: x>b MRE] b

BPAXEL
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4.2.5 BIE)EREN

delay(1000); / /%R 500 ms
delayMicroseconds(value);  //#ER} value ffh

IEREFMIETFHRHRITHIRIIE]

unsigned long currentMillis = millisQ; //%E 9 h 22 min.

4.2.6 AR

o HNEReRIT: GnEERCRET, $TENHLARER. FFETUTRAIPETEK.
o TERSHUT Bahit T, TR PETRERPERERK.

4.2.7 FRERAY{ER

KRBTERE S HRRTEREL
program;
Interrupt();
program; / /AT 4 R W R A
noInterrupt();
program;
1 ShERehl
HNEBFRITEREN
attachinterrupt(interrupt, function, mode); // HWE e R L
detachInterrupt(interrupt); // TR e 3

e interrupt: FI#FE, UNO REEfER 08¢ 1, BMAE D2 5 D3 O.

ALMERREL digitalpinToInterrupt(pin) , BPEIA 2 iR[E 0, I 3 iR[E] 3.
e Function: FHTAERTERNEE (ReEBIRENE)
* Mode: FRITfARIETL

LOW: SR N J9fIRRT, A R,
CHANGE: =Rl 425 30T, A Fhif.
RISING: SN\ BRIREZERT, iR R
FALLING: Z¢tiil \ FiS3L(EAT, fRA R,

(o]

[e]

(o]

(o]

2 FERSHRER
EHHE: FlexiTimer2.h, MsTimer2.h

1. IR EERThRTEREL
void set(unsigned long ms, void (*f)();

2. FFIRERT TR EFN R e RS T ER EL
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program;

MsTimer2::set(500, blink); // %&F 500 ms #47—iX blink %k
MsTimer2::start();

program; // TEEAT E R R ACRD B
MsTimer2::stop();

program;

e.g.

#include <MsTimer2.h>  // SENFBEEEISL S0 4F
int ledPin = 13;
volatile int state = LOW;

void setup(){
pinMode(TedPin, OUTPUT);

//attachInterrupt(0, blink, CHANGE);  // WHEMKFAN CAHNGE
MsTimer2::set(500, blink); // ¥ & dibrek, 500ms kA —%
MsTimer2::start(Q); // FFtaiEt

}

void Toop(){
digitalwrite(ledPin, state);
}

void blink(){
state = !state;
Y // FHWRSIET

4.3 S50
KIEHREEES.

1538 [RERTIENS2E, BT IEIS28

4.4 Arduino 5{EREEETE)

1. EERIEMIRERS.
2. ImiEEHIR RS

4.5 B Arduino IREHER#H

4.5.1 EBliEN
CIPES

o EifFBH, 3.
o HitFatl, FEEH, FEHEM.
o IXFNFIEEAL, FHIAREEEIHL.
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4.5.2 Arduino 5ERE
BB ABEEZES Arduino G5 RIS KIMHEERA 40 mA).

FE—BIREYMAERBIVHE, HER=IREEATFREHEB. AT EaREBENTE, TEEH
FTIRE.

4.5.3 Arduino 5}
EEERK R IR.
4.5.4 Arduino 5f¢tl
IRE L (GND), A& ABIRIERE (VCO), BBAESE (PWM).
REtAVELah A E 2B ET PWM (BKHEEEER]) SS9 G RTHRY.
Arduino EHIREHAITEE:
1. 181d Arduino RUEBEFERESEOF4E STHARRG R, &I PWM 5.

2. {#F3 Servo FERIRREGHITIEH.
XHEERBEEH 2 BRAEH, B9 Arduino BRRERBEFIFREL= 9, 10 &#O.

HF Arduino BYBRENEENBIR, =62 M el IS EI/MERR.
4.6 Arduino if5ja)pg43
5 W5100 & ENC28J60 fZ&H FEREC & R el ERZMZE.

EtherCard FEXZ{4

4.6.1 Arduino 214

1 ether.begin()

IhaE: EEML
ether.begin(sizeof Ethernet::buffer, mymac [, 10]);

e buffer AEHRN
e mymac /3 MAC itk
o TS 10 5|

ERERAIINIRE] 1, BUIRE] 0

2 ether.dhcpSetup()

ThgE: SRS RRIREGELE
ether.dhcpsetup();

BRINMIRE] 1, 7 30 s {3R5K1E IP B4k, NIIR[E] O.
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3 ether.staticSetup()

IhgE: ECEARA IP itk
ether.staticSetup(myIP [, gwIP, dnsIP]);

o mylP RREIRER IP ek,
o gwlP {{FERX, dnslP {3 DNS.

4 ether.printip()
Ih&e: TEER O EFTED 1P Hbhk

ether.printIp("My IP is:", ether.myip);
ether.printIp(ip);

5 ether.packetReceive()

ThRE: MRS —NEE NSRS,

IRENE: BEIREERE AN

6 ether.packetLoop()

ThRE: SHEBEIRYEEAEHER, B2 ping iEK.
ether.packetLoop(len);
o len FRREIEIREERERIA, 26879 word .

IRENE: HIEEE T X PHREE.

4.6.2 Arduino 5 Yeelink

Yeelink @ — MRS TFA.

4.6.3 Arduino 1 Web [RSSE2E(S

4.7 Arduino 5L&E(E

5% Arduino InBillgk
5.1 I8 1 E8exE
5.2 IH 2 &=INE
5.3 I 3 FE

5.4 INE 4 &IZLE

BOE HAEHNE

6.1 Processing
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6.2 Flash

B7E MEFK
7.2 HEINETREXE

Arduino Examples

01 Basics
Serial.begin(9600); //FEEO
seriall.begin(9600); J/HEEN
Serial.end(); / /R O, ES
serial.println("Hello"); //BHAT
serial.print("world™); // TCHAT
delay(1000);

pinMode (LED_BUILTIN, OUTPUT);
digitalwrite(LED_BULTIN, HIGH); // LOW N 0 V
analogwrite(pin, value); // value & 0~255
analogReference(type);

int buttonstate = digitalRead(button); //BFES

int sensorvalue = analogRead(A0); //ERMES, EIREE 1 WM
02 Digital

unsigned long currentMillis = millis(Q); // CIEAT P[]

[ /N T G AT — AR SN R R (), AT DA X B 5 W 7 15 5 BB D 1] B

pinMode (2, INPUT_PULLUP); //EENER JE s 2 R A
/ /AR R LOW, XL HH H R 1% HIGH

#include "pitches.h" // B 5 I 5 R 25 e Uk SO
tone(pin, frequency, duration); //Z#W& kit Q&)
noTone(8) ; [/ EFAELIM. Arduino —K R 4E—ANEE .

f = map(x, al, bl, a2, b2);

03 Analog

f = constrain(x, min, max);

analogReference(type); // BESHEHEE, type BUEIT:
// DEFAULT (ERIN 5 V) , B INTERNAL (fRIFEELZL, 1.1) , 8% EXTERNAL (F R, 0~5)
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04 Communication

while(!serial); // GERRE O ER
serial.write(ch); // Hid ASCII {4
Serial.print(ch); VAR s wiidiilk-a

serial.print(ch, HEX); // %+ /Ndk%, &n L2 oCcT, BIN, DEC

if (Serial.available()){
brightness = Serial.read();
analogwrite(ledpPin, brightness);
Y// KWoE AR N E R

BRERSIEN, BOFHIREWER

void serialEvent(){
while (Serial.available()){
Serial.printin(serial.read());

05 Control

06 Sensors

e knoch sensor (piezo)

const int knockSensor = AO;
const int threshold = 100;
int ledState = LOW;
// in the loop()
if (sensorReading >= threshold){
ledstate = !TedState;
digitalwrite(ledpPin, led State); // knock
}
delay(100); // to avoid overloading the serial port buffer

e Qaccelerator

// in the loop()

int pulsex = pulseIn(xPin, HIGH); // read pulse from x-axis
int pulseYy = pulsein(yPin, HIGH);

int accelerationxX = (pulsex/10 - 500) * 8; // the gravity is g
int accelerationy = (pulsey/10 - 500) * 8;

* ping sensor (FBFERIMEE(Y)

void Toop(){
pinMode(pingPin, OUTPUT);
digitalwrite(pingPin, LOW);
delayMicroseconds(2); // W
digitalwrite(pingPin, HIGH);

10
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delayMicroseconds(5);
digitalwrite(pingPin, LOW);

pinMode(pingPin, INPUT);

Tong duration = pulseIn(pingPin, HIGH);

Tong distance = microsecondsToCentimeters(duration);
[/ B EH

delay(100);

Tong microsecondsToCentimeters(long microseconds){
return microseconds / 29 / 2;
}// 340 m/s or 29 cm/s

07 Display

e bar graph

void Toop(){
int sensorReading = analogRead(analogPin);
int TedLevel = map(sensorReading, 0, 1023, 0, ledCount);
for (int thisLed = 0; thisLed < TedCount; thieLed++){
if (thisLed < ledLevel){
digitalwrite(ledPins[thisLed], HIGH);

}
else{

digitalwrite(ledPins[thisLed], LOW);
}

e row-column scanning an 8x8 LED matrix with X-Y input

const int row[8] = {

2, 7, 19, 5, 13, 18, 12, 16
};
const int col[8] = {

6, 11, 10, 3, 17, 4, 8, 9
};
int pixels[8][8];

void setup(){
for (int thisPIn = 0; thisPin < 8; thisPin++){
pinMode(col[thisPin], OUTPUT);
pinMode(row[thisPin], OUTPUT);
digitalwrite(col[thisPin], HIGH); // turn off the LEDS
}
for (int x=0; x<8; x++){
for (int y=0; y<8; y++){
pixels[x][y] = HIGH;

11
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void Toop(){
readsensors(); // read input
refreshScreen(); // draw the screen

void readSensors(){
pixels[x][y] = HIGH; // turn off the Tast position
X = 7 - map(analogRead(A0), 0, 1023, 0, 7);
y = map(analogRead(Al), 0, 1023, 0, 7);
pixels[x][y] = LOw; // screen refresh

void refreshscreen(){
for (int thisRow = 0; thisRow < 8; thisRow++){

digitalwrite(row[thisRow], HIGH);

for (int thiscol = 0; thiscol < 8; thiscol++){
int thisPixel = pixels[thisRow] [thisCol];
digitalwrite(col[thisCol], thisPixel);
if (thispPixel == LOw){

digitalwrite(col[thisCol], HIGH);

3
digitalwrite(row[thisRow], LOW);
}
}
}
08 Strings
/] FHRARE
isAscii(ch); // ASCII F#ff
ifpigit(ch); /] B
isAlpha(ch); // FE
isAlphaNumeric(ch); // TR
isLowercCase(ch); // NEFE
isUppercCase(ch); // KEFH
iswhtespace(ch); // T
isControl(ch); [/ IR
isPrintable(ch); // FTATENAF
isGraph(ch); // AETEHERTHT BN A
isPunct(ch); /] 5
isspace(ch); // TERF, AFE N0, THS
isHexadecimalbigit(ch); // i3

// BIgEFER

String str = "Hello";

String str = String('a');

String str = String("Hello");

String str = String(str2 + " world");

String str = String(32, DEC); // FATLL%AH DEC
String str = String(3.1415, 2); // V&R

[/ ERTR R

String str = String("Num: ") + 123 + "ABC" + 'a' + str2[2];
str.concat(str2);

str.concat(millis());

12
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[/ BERFRTH

str.trimQ; /] ERERT TR
str.toUppercCase();
str.toLowerCase();

str.setCharAt(n, ch);

str.reserve(); // TR WAE
str.remove(index);
str.remove(index, count);
str.replace(substrl, substr2);

[/ HE

if (strl == str2); // B l=, <, > %
if (strl.equals(str2)); [/ ==

if (strl.equalsIgnoreCase(str2)); // BEEKNE ==
if (strl.compareTo(str2)); // B >=<

if (strl.endwith(str2)); // GERTFFE

if (strl.startswith(str2)); // TP
int len = str.lengthQ); // KE

int n = str.toInt(); // ¥~ int

float a = str.toFloat(); // A float

double a = str.tobouble(); // N double

char ch = str.charat(n); // UL char

char *s = str.c_str(Q); // ¥A char*

str.toCharArray(buf);
str.toCharArray(buf, len); // Ei#l|3] buf
String substr = str.substring(from);

String substr = str.substring(from, to); // [from, to)
int index = str.indexof(val); // val & char ¢ String
int index = str.indexof(val, from); // M from NFEFITGH

int index = str.lastIndexof(val); // FEEMRE -1
int index = str.lastIndexof(val, from);

09 USB

A

S

—EPIABERER UNO i+

e keyboard logout

#include "Keyboard.h"
#define 0Sx 0

#define WINDOWS 1
#define UBUNTU 2

int platform = WINDOWS;

void setup(){

pinMode (2, INPUT_PULLUP); // make pin 2 an input and turn on the pull-up

resistor so it goes high unless connected to gound.
Keyboard.begin();

13


af://n276

void Toop(){
while (digitalRead(2) == HIGH){
delay(500); // do nothing until pin 2 goes Tow
}
delay(1000);

switch (platform) {

case 0SX:
Keyboard.press(KEY_LEFT_GUI);
// shift + Q, logs out:
Keyboard.press(KEY_LEFT_SHIFT);
Keyboard.press('Q');
delay(100);
Keyboard.releaseALL();
// enter:
Keyboard.write(KEY_RETURN) ;
break;

case WINDOWS:
// ctrl + ALt + Del:
Keyboard.press(KEY_LEFT_CTRL) ;
Keyboard.press(KEY_LEFT_ALT);
Keyboard.press(KEY_DELETE) ;
delay(100);
Keyboard.releaseAll();
// Alt + 1:
delay(2000);
Keyboard.press(KEY_LEFT_ALT);
Keyboard.press('1');
Keyboard.releaseAll();
break;

case UBUNTU:
// ctrl + Alt + Del:
Keyboard.press(KEY_LEFT_CTRL) ;
Keyboard.press(KEY_LEFT_ALT) ;
Keyboard.press(KEY_DELETE) ;
delay(1000);
Keyboard.releaseAll();
// Enter to confirm logout:
Keyboard.write(KEY_RETURN) ;
break;

while (true); // do nothing

e keyboard message

#include "Keyboard.h"

const int buttonPin = 4;

int previousButtonState = HIGH;
int counter = 0;

void setup(){
pinMode (buttonPin, INPUT);
Keyboard.begin();

14



void Toop(){
int buttonState = digitalRead(buttonPin);

if (buttonState != previousButtonState &&
buttonState == HIGH) {
++counter;

Keyboard.print("You pressed the button ");
Keyboard.print(counter);
Keyboard.printin(" times.");

}

previousbuttonState = buttonState;

e keyboard reprogram

#include "Keyboard.h"
// char ctrlkey = KEY_LEFT_GUI; // for 0SX
char ctrlkey = KEY_LEFT_GUI; // for windows and Linux

void setup(){
pinMode(Z, INPUT_PULLUP);
Keyboard.begin();

void Toop(){
whie (digitalRead(2) == HIGH) {
delay(500); // do nothing until pin 2 goes Tow
}
delay(1000);

// new document:
Keyboard.press(ctrikey);
Keyboard.press('n');
delay(100);
Keyboard.releaseAll();
delay(1000);

// select all
Keyboard.press(ctrikey);
Keyboard.press('a');
delay(500);
Keyboard.releaseAl1();
Keyboard.write(KEY_BACKSPACE) ;
delay(500);

Keyboard.println("Hello world");

while (true);

e keyboard serial

15



#include "Keyboard.h"

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

void Toop(){
if (serial.available() > 0){
char inchar = Serial.read();
Keyboard.write(inChar + 1);

Keyboard and mouse control

Button mouse control

Joy stick mouse control

UNO 1 EEPROM

#include <EEPROM.h>
EEPROM. length(); // AR TEARE EEPROM WN1E, FREE 1024
EEPROM.write(i, 0); // BAZE

UNO 2 Software

#include <SoftwareSerial.h>

SoftwareSerial mySerial(10, 11); // RX, TX
// RX is digital pin 10 (connected to TX of other device)
// TX is digital pin 11 (connected to RX of other device)
mySerial.begin(4800);
mySerial.println("Hello");
if (mySerial.available()){
Serial.write(mySerial.read());
}
if (Serial.available()){
mySerial.write(Seiral.read());

SoftwareSerial portone(8, 9);
portone.listen();

FastLED

#include <FastLED.h>

16
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Arduino References
Serial BYERZL

if (serial); // If the specified Serial port is ready
while (!serial); // wait for Serial port to connect, needed for native USB
int num = Seiral.available(); // Get the number of characteres available for

reading from the Serial port.
int num = Serial.availableForwrite();

Serial.begin(9600);
Serial.end();

Serial.find(ch); // reads data until the target is found
Serial.find(ch, length); // all of them return bool value
Serial.finduntil(target, termial);

int num = Serial.parseInt(); // Looks for the next valid integer

Serial.peek();
Serial.flush(Q);

HIIRIETR

// TR

unsigned long millis(void); // =R, 50 REHESE, MWEIFLE
unsigned long micros(void); // WA, 70 min JEREH

void delay(unsigned long ms);
void delayMicroseconds(unsigned int us);

// ¥ 1/0

void pinMode(uint8_t pin, uint8_t mode);

void digitalwrite(uint8_t pin, uint8_t value);
int digitalRead(uint8_t pin);

// HHL 1/0

void analogReference(uint8_t type);

int analogRead(uint8_t pin);

void analogWrite(uint8_t pin, int value);

// "% 1/0
void tone(uint8_t pin, unsigned int frequency, unsigned Tlong

17
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duration);
void notone(uint8_t pin);

/] B

#define min(a, b) ((a)<()?(a): (b))

#define max(a, b) ((a)>(b)?Ca): (b))

abs(x);

#define constrain(amt, Tow, high) ((amt)<(low)?(low):((amt)>(Chigh)?(high):
(amt)))

Tong map(long value, long fromLow, long fromHigh, long toLow, Tlong toHigh);
double pow(float base, float exponent);

double sqrt(double x);

// =S

float sin(float rad);
float cos(float rad);
float tan(float rad);

// BEHLER L

void randomSeed(unsigned int seed);
Tong random(long sup);

Tong random(long inf, long sup);

[/ BiaRAE R

#define TowByte(w) ((w) & Oxff)

#define highByte(w) ((w) >> 8)

#define bitRead(value, bit) ((value) >> (bit) & -x01)

#define bitwrite(value, bit, bitvalue) (bitvalue ? bitSet(value, bit)
bitClear(value, bit))

#define bitSet(value, bit) ((value) |= (IuL << (bit)))

#define bitClear(value, bit) ((value) & ~(1UL << (bit)))

#define bit(b) (1 << (b))

// HRIBTER AL

void attachInterrupt(uint8_t interruptNum, void(*)(void)userFunc, int mode);
// interruptNum ZFHr2ER (0 & 1)

// mode Efili kL (LOW, CHANGE, RISING, FALLING)

void detachInterrupt(uint8_t interruptNum);

#define interrupts() sei()

// EHBEATE (EH noInterrupts i )akukzim)

#define noInterrupts c1i()

%8
ST BASTHESE

18
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BB F R TR

TH - %I - i - line feed, REFTERKIEHSEHFRITH
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