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Chwong 5: DPIEU KHIEN HIEN THI s

5.1 Hién thi trén LED don 1 mau
S 5.2 IC 74HC595
5.3 Piéu khién day LED don 1 mau

5.4 Hien thi trén LED RGB

5.5 Hién thi trén LED 7 doan

5.6 Hién thj trén LED ma tran
5.7 Hién thj trén man hinh LCD

Bai tap




54 Hién thi trén LED RGB

ND: Chan 0VDC

« DO: Data Out, ndi tiép tin hiéu dén céac led khac

Thw vién Arduino:

https: ithub.com /adafruit /Adafruit NeoPixel



I

O

AN
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@
&31.3 LED vong Neo-pixel RGB

#include <Adafruit_NeoPixel.h>

#define PIN 6
Adafruit_NeoPixel strip = Adafruit_NeoPixel(16, PIN, NEO GRB + NEO_KHZ800);

//théng sé 1 = sé lwong LED cé trong chubi LED

// théng sb 2 = chan nbi véi arduino

// théng sb 3 = ¢6 céc gia tri sau (thém dau cdng néu dung nhiéu loai)

/ NEO_KHZ800 800 KHz bitstream (most NeoPixel products w/WS2812 LEDs)
// NEO_KHZ400 400 KHz (classic 'v1' (not v2) FLORA pixels, WS2811 drivers)
// NEO_GRB Pixels are wired for GRB bitstream (most NeoPixel products)

// NEO_RGB Pixels are wired for RGB bitstream (v1 FLORA pixels, not v2)
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@
1&31.3 LED vong Neo-pixel RGB

AN

O void setup() {
strip.begin();
strip.setBrightness(30); //chinh dé sang
strip.show(); // ban dau tat cad LED déu tat
}
void loop() {

// Céc vi du vé céach hién thj céc LED
colorWipe(strip.Color(255, 0, 0), 50); // Red
colorWipe(strip.Color(0, 255, 0), 50); // Green
colorWipe(strip.Color(0, 0, 255), 50); // Blue
rainbow(16);
rainbowCycle(16);
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AN

.3 LED vong Neo-pixel RGB

O //Séng lan luot
void colorWipe(uint32_t c, uint8_t wait) {
for(uint16_t i=0; i<strip.numPixels(); i++) {
strip.setPixelColor(i, c);
strip.show();
delay(wait);

}
}
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AN

.3 LED vong Neo-pixel RGB

O // Céau véng
void rainbow(uint8_t wait) {
uint16_ti, j;

for(j=0; j<256; j++) {

for(i=0; i<strip.numPixels(); i++) {
strip.setPixelColor(i, Wheel((i+)) & 255));

}
strip.show();
delay(wait);

}

}
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@
1&31.3 LED vong Neo-pixel RGB

O // Cau vong trong subt
void rainbowCycle(uint8_t wait) {
uint16_ti, j;

AN

for(j=0; j<256*5; j++) { // 5 cycles of all colors on wheel

for(i=0; i< strip.numPixels(); i++) {
strip.setPixelColor(i, Wheel(((i * 256 / strip.numPixels()) + j) & 255));

}
strip.show();
delay(wait);

}

}
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@
1&31.3 LED vong Neo-pixel RGB

O // Input a value 0 to 255 to get a color value.
/l The colours are a transitionr-g-b - back tor.
uint32_t Wheel(byte WheelPos) {
if(WheelPos < 895) {
return strip.Color(\WheelPos * 3, 255 - WheelPos * 3, 0);
} else if(WheelPos < 170) {

AN

WheelPos -= 85;
return strip.Color(255 - WheelPos * 3, 0, WheelPos * 3);
} else {

WheelPos -= 170;
return strip.Color(0, WheelPos * 3, 255 - WheelPos * 3);

}
}




AN

O
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1&5.1 LED 7 doan

N
L

Loai CC (common cathode) Loai CA (common anode)
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1&5.1 LED 7 doan
O

AN

LED, 7 doan Anode chung



. 5.5 Hién thi trén LED 7 doan
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AN

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:

/l Bat tén cho cac chan

int pinUP = 3; // Upper segment

int pinUPR = 2; // Up-right segment

int pinDWR = 8; // Down-right segment
int pinDW = 7; // Down segment

int pinDWL = 6; // Down-left segment
int pinUPL = 4; /I Up-left segment

int pinCT = 5; // Center segment
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:

AN

void setup() {

pinMode(pinUP, OUTPUT);
pinMode(pinUPR, OUTPUT);
pinMode(pinDWR, OUTPUT);
pinMode(pinDW, OUTPUT);
pinMode(pinDWL, OUTPUT);
pinMode(pinUPL, OUTPUT);
pinMode(pinCT, OUTPUT);
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AN

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:

void writeNumber(int value) {

/| X6a cac gia tri ban dau
digitalWrite(pinUP, HIGH);
digitalWrite(pinUPR, HIGH);
digitalWrite(pinDWR, HIGH);
digitalWrite(pinDW, HIGH);
digitalWrite(pinDWL, HIGH);
digitalWrite(pinUPL, HIGH);
digitalWrite(pinCT, HIGH);




Chwong 5: PIEU KHIEN HIEN THI s

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:

// hién thj s6 0

if (value == 0) {
digitalWrite(pinUP, LOW);
digitalWrite(pinUPR, LOW);
digitalWrite(pinDWR, LOW);
digitalWrite(pinDW, LOW);
digitalWrite(pinDWL, LOW);
digitalWrite(pinUPL, LOW);

AN
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AN

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:
// hién thi s 1
if (value ==1) {
digitalWrite(pinUPR, LOW);
digitalWrite(pinDWR, LOW);

}
// hién thi sd 2
if (value == 2) {

digitalWrite(pinUP, LOW);
digitalWrite(pinUPR, LOW);
digitalWrite(pinCT, LOW);
digitalWrite(pinDWL, LOW);
digitalWrite(pinDW, LOW);
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:
// hién thi s6 3
if (value == 3) {

digitalWrite(pinUP, LOW),

digitalWrite(pinUPR, LOW);
digitalWrite(pinCT, LOW);
(
(

AN

digitalWrite(pinDWR, LOW);
digital\Write(pinDW, LOW);
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AN

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 1:

void loop() {

// Dém xubng 3-2-1-0
writeNumber(3);
delay(1000);
writeNumber(2);
delay(1000);
writeNumber(1);
delay(1000);
writeNumber(0);
delay(1000);

7
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 2:

AN

void setup() {

for(int pin = 2 ; pin <=9 ; pin++){
pinMode(pin, OUTPUT);
digitalWrite(pin, HIGH);

}

}




AN
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

O Chwong trinh 2:

void loop() { // hién thj s6 0
int n0[8]={0,0,0,1,0,0,0,1};
for(int pin = 2; pin <= 9 ; pin++){
digitalWrite(pin,n0[pin-2]);
}
delay(500);
// hién thj s6 1

int n1[8]={0,1,1,1,1,1,0,1};

for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin,n1[pin-2]);

}

delay(500);

7
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

O Chwong trinh 2:

// hién thj s6 2
int n2[8]={0,0,1,0,0,0,1,1};
for(int pin = 2; pin <= 9 ; pin++){
digitalWrite(pin,n2[pin-2]);

}
delay(500);

// hién thj sé 3

int n3[8]={0,0,1,0,1,0,0,1};

for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin,n3[pin-2]);

}

delay(500);

7
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

O Chwong trinh 2:

// hién thj s6 4
int n4[8]={0,1,0,0,1,1,0,1};
for(int pin = 2; pin <= 9 ; pin++){
digitalWrite(pin,n4[pin-2]);
}
delay(500);
// hién thj s6 5

int n5[8]={1,0,0,0,1,0,0,1};

for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin,n5[pin-2]);

Y

delay(500);

7
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

O Chwong trinh 2:

// hién thj s6 6
int n6[8]={1,0,0,0,0,0,0,1};
for(int pin = 2; pin <= 9 ; pin++){
digitalWrite(pin,n6[pin-2]);
}
delay(500);
// hién thj s6 7

int n7[8]={0,0,1,1,1,1,0,1};

for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin,n7[pin-2]);

}

delay(500);

7



AN

Chwong 5: PIEU KHIEN HIEN THI

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

O Chwong trinh 2:

// hién thj s6 8
int n8[8]={0,0,0,0,0,0,0,1};
for(int pin = 2; pin <= 9 ; pin++){
digitalWrite(pin,n8[pin-2]);
}
delay(500);
// hién thj s6 9

int n9[8]={0,0,0,0,1,1,0,1};

for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin,n9[pin-2]);

Y

delay(500);

7
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O Chwong trinh 3:
int number[10][8] =

{

{0,0,0,1,0,0,0,1},//0
{0,1,1,1,1,1,0,1},//1
{0,0,1,0,0,0,1,1},//2
{0,0,1,0,1,0,0,1},//3
{0,1,0,0,1,1,0,1},//4
{1,0,0,0,1,0,0,1},//5
{1,0,0,0,0,0,0,1},//6
{0,0,1,1, 1, TR
{0,0,0,0,0,0,0,1},//8
{0,0,0,0,1,1,0,1} //9

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan

//méa LED 0~9

7
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1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 3:

AN

void numberShow(int i) {
for(int pin = 2; pin <=9 ; pin++){
digitalWrite(pin, numberfi][pin - 2]);
}
}

void setup(){
for(int pin = 2 ; pin <= 9 ; pin++){
pinMode(pin, OUTPUT);
digitalWrite(pin, HIGH);
}
}
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AN

1&5.2 Hién thi trén LED 7 doan dung ma 7 doan
O Chwong trinh 3:

void loop() {
int i;
for(int i=0;i<=9;i++){  // hién thj Ian luot céc sé tir 0 dén 9
numberShow(i);
delay(500);

}
}
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O

int latchPin = 8;
int clockPin = 12;
int dataPin = 11;

const int Seg[10] = {

0b11000000,
0b11111001,

0b10100100,
0b10110000,
0b10011001,
O0b10010010,
Ob10000011,
0b11111000,

O0b10000000,
O0b10010000,

Chwong 5: DPIEU KHIEN HIEN THI

/2

1&5.3 Hién thi trén LED 7 doan dung IC 74HC595

/lchan ST_CP cua 74HC595
/[chan SH_CP
//IChan DS
// Strdung LED 7 CA --> 0: LED séng; 1: LED tat
//méng ¢6 10 sé (tr 0-9)
//0 - cac thanh tir a-f sang
/1 - chi c6 2 thanh b,c sang

13
/14
15
/16
I
/18
19
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AN

1&5.3 Hién thi trén LED 7 doan dung IC 74HC595

O void setup() {
pinMode(latchPin, OUTPUT);
pinMode(clockPin, OUTPUT);
pinMode(dataPin, OUTPUT);

}

void loop() {
static int point = 0;
digitalWrite(latchPin, LOW)); //shiffout - start
shiftOut(dataPin, clockPin, MSBFIRST, Seg[point]); /Xuat bang ky tw ra cho Module LED
digitalWrite(latchPin, HIGH); //shiftout - end
point = (point + 1) % 10; // Vong tuan hoan tir 0-9
delay(500); //Doi 0.5 s cho méi lan tang so6
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1&5.4 Hién thi trén nhieu LED 7 doan dung IC 74HC595
O
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int latchPin = 8;

int clockPin = 12;

int dataPin = 11;

0b11000000,
0b11111001,

0b10100100,
0b10110000,
O0b10011001,
O0b10010010,
Ob10000011,
0b11111000,

0b10000000,
0b10010000,

/I St dung LED 7 CA -->0: LED sang; 1: LED tat
const int Seg[10] = {

13
/14
15
/16
I
/18
19

1&5.4 Hién thi trén nhidu LED 7 doan duing IC 74HC595

/lchan ST_CP cua 74HC595
//chan SH_CP
//Chan DS

//mang c6 10 sb (ttr 0-9)
//0 - cac thanh tw a-f sang
/11 - chi c6 2 thanh b,c sang
/12
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1&5.4 Hién thi trén nhidu LED 7 doan duing IC 74HC595

O void setup() {
pinMode(latchPin, OUTPUT);
pinMode(clockPin, OUTPUT);
pinMode(dataPin, OUTPUT);
}
void HienThiLED7doan(unsigned long Giatri, byte SolLed = 2){
byte *array= new byte[SolLed];
for (byte i=0; i< SolLed; i++)}{
array[i] = (byte)(Giatri % 10UL);
Giatri = (unsigned long)(Giatri /10UL);
}
digitalWrite(latchPin, LOW));
for (inti = SolLed - 1;i>=0; i--)
shiftOut(dataPin, clockPin, MSBFIRST, Seglarrayf]i]]);
digitalWrite(latchPin, HIGH);
free(array);

AN
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1&5.4 Hién thi trén nhidu LED 7 doan duing IC 74HC595

AN

O void loop() {
static unsigned long point = 0;
HienThiLED7doan(point, 2);
point = (point + 1) % 100UL; // Bém vong ter 00--99
delay(500);
}




AN
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1&5.5 IC MAX7219 MAX7219 /| MAX7221 |la 1 con chip tich hgp: nhan

dir liéu vao noi tiép, xuat dir liéu ra song song.

MAX7219 la IC chuyén dung dé diéu khién cac ma
tran LED t&i 64 LED hoac day LED 7 doan 1-8 so.

MAX7219 co6 san bo giai ma BCD, mach ghép kénh
multiplexing, RAM tinh 8x8 dé lwu gia tri.

Tuy nhién, MAX7219 duoc thiét ké dé |am viéc voi
cac module LED chung cwc am (Common-Cathode)

LOAD (CS)




AN

1&;5.5 IC MAX7219

LOAD (CS)

Chwong 5: DIEU KHIEN HIEN THI 7

(1) DIN: Data in

(12) LOAD (CS): Khi chan LOAD (CS) tr mc HIGH
tré vé LOW (xuat hién canh xudng) thi di liéu bat
dau dwoe dwa vao chan DIN theo canh |1&én cla xung
clock tai chan CLK.

Khi chan LOAD (CS) tré vé mire HIGH (xuat hién
canh lén) thi di¥ lieu ngirng dwgc nhan vao.

(13) CLK: Xung clock dong bd dir liéu vao ndi tiép
gua chan DIN va ra song song qua cac chan SEG
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/1 §5-5 IC MAX7219 Cac chan xuat di liéu (dang ma 7seg)
= (14) SEG A
(16) SEG B
(20) SEG C Cac chan chon con LED tich cuc
(23) SEG D oG o
(21) SEG E B Dic -
(15) SEG F G 2
(17) SEG G B bic 5
(22) SEG DP P Dic 1
(10) DIG 5
( 5)DIG 6
LOAD (CS) ( 8) DIG 7
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1&5.6 Hién thi trén nhidu LED 7 doan duing IC MAX7219

O St dung thuw vién LedControl hitps:/github.com/wayoda/l edControl/archive/master.zip
Vé&i ham setDigit() trong thw vién hé tro hién thi LED 7 doan:

AN

setDigit(int addr, int digit, byte value, boolean dp)

addr la dia chi cua chip MAX7219.

Néu chi str dung 1 chip MAX7219 thi mac dinh la 0.
Néu co nhieu chip MAX7219 thi chip thir nhat dia chi la 0, chip thir haila 1, ...

digit |13 vi tri ciia chi¥ s6 can hién thi (bat dau ttr 0)

value la chir s6 can hién thi

dp dé hién thi ddu cham,

bang 1 néu hién thj dau cham
bang 0 néu khong hién thi
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1&5.6 Hién thi trén nhidu LED 7 doan duing IC MAX7219

#include "LedControl.h"

LedControl segment = LedControl(2, 4, 3, 1); /DIN 2; CLK 4; LOAD 3; 11C MAX7219

int s=0;

void setup() {
segment.shutdown(0, false); // Bét hién thi
segment.setintensity(0, 15); // Bat db sang Ién nhét
segment.clearDisplay(0); // Téat tat ca led

}
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1&5.6 Hién thi trén nhidu LED 7 doan duing IC MAX7219

O void loop() {
int phut, giay;
giay=s%60;phut=s/60;
segment.setDigit(0,0,phut/10,0); //Chir s6 hang chuc cda phut
segment.setDigit(0,1,phut%10,1); //Chir s6 hang don vi cda phit, c6 dau ngén céach
segment.setDigit(0,2,giay/10,0); //Chir s6 hang chuc cia gidy
segment.setDigit(0,3,giay%10,0); //Chir s6 hang don vi cda gidy
delay(1000);
s+=1;
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/1 éﬁ.? Hién thi trén 4 LED 7 doan st dung IC TM1637
O

fritzing




SEG1/MKSL | |2
SEG2/K52 | |3
SEG3/KS3 []4 TM1E37
SEGA/KSA [ | o _
_ (Top wiew)

SEGS/KSS [ |6 15[ |GRID1
SEGE/KSE [ | T 14 [GRID2
SEG7/KST [ |8 13 |GRID3
SEGE/KSE |_|g

GRID&E |10 11 |GRIDS
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1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

IC TM1637 la IC chuyén dung dé diéu khién
hién thi LED 7 doan va quét ban phim.

TM1637 st dung 2-wire dé truyén di liéu
(17) DIO: d@ liéu vao ni tiép

(18) CLK: ngd vao xung Clock
dong bo dir liéu vao ra




O
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SEGL/ES] [ |2
SEG2/KS52 [ |3
SEG3/KS3 []4
SEG4/KS4 [ [ o _
_ (Top wiew)

SEGS/KSS | |6 15[ |GRID1
SEGE/KSGE [ | T 14| |GRID2
SEG7/KS7 |_|8 13 |GRID3
SEGB/KSE |9

GRID&E |10 11 |GRIDS

TM1E37

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

Céc chan xuat dir liéu (dang ma 7seg)

(2) SEG 1
(3) SEG 2
(4) SEG 3
(5) SEG 4
(6) SEG 5
(7) SEG 6
(8) SEG 7
(9) SEG 8

7

Cac chan chon con LED tich cuc

(15) GRID 1
(14) GRID 2
(13) GRID 3
(12) GRID 4
(11) GRID 5
(10) GRID 6

(19 — 20) K1 — K2: d¥ liéu vao quét ban phim
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1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637
O St dung thw vién TM1637Display hitps:/github.com/avishorp/TM1637

AN

Cac ham chinh:

setSegments() — Pat gia tri ban dau cho cac segment trong LED hién thi

showNumberDec() — Hién tri gia tri thap phan
showNumberDecEx() — Hién thj gia tri thap phan cé dau phay

setBrightness() — Dat dd sang hién thi

clear() — Xda hién thi
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AN

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637
O #include <TM1637Display.h>

#define CLK 2
#define DIO 3

TM1637Display display = TM1637Display(CLK, DIO);

const uint8_t data[] = {Oxff, Oxff, Oxff, Oxff}; //sang LED

const uint8_t blank[] = {0x00, 0x00, 0x00, 0x00}; /ftat LED

const uint8 t doneJ] = { //ma tao chir cai hoac ky hiéu
SEG B|SEG C|SEG D|SEG E|SEG_G, /d
SEG A|SEG B|SEG C|SEG D|SEG E|SEG F, //O
SEG C|SEG E | SEG_G, /l'n

SEG A|SEG D|SEG E |SEG F|SEG G /I E
};




AN

O const uint8 _t celsius][] = {

SEG_A|SEG B | SEG _F | SEG_G,
SEG A|SEG D|SEG E|SEG_F
i

void setup() {
display.clear();
delay(1000);

}

Chwong 5: DPIEU KHIEN HIEN THI

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

/Ky hiéu dé C
// Circle
/I C

//x6a man hinh



Chwong 5: PIEU KHIEN HIEN THI s

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

O void loop() {
display.setBrightness(7); //dat d6 sang
display.setSegments(data); //sang LED
delay(1000);
display.clear();
delay(1000);

AN

int i; //dém

for(i=0;i<101; i++){
display.showNumberDec(i);
delay(50);

}

delay(1000);

display.clear();

delay(1000);




Chwong 5: PIEU KHIEN HIEN THI

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

O int j; // hién thj vi tri, I8p lai 2 1an
for j=0;j<2;j++){
for (i=0;i<4;i++){
display.showNumberDec(i, false, 1, i);
delay(500);
display.clear();
}
}

AN

delay(1000);
display.clear();
delay(1000);

7



Chwong 5: PIEU KHIEN HIEN THI

AN

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

O int k; /fthay déi dé sang
for (k =0; k < 8; k++) {
display.setBrightness(k);
display.setSegments(data);
delay(500);

}

delay(1000);
display.clear();
delay(1000);




O

Chwong 5: PIEU KHIEN HIEN THI S

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

display.showNumberDecEx(1234, 0b11100000, false, 4, 0); //hién thi 1234 c6 dau phay

delay(1000);
display.clear();
delay(1000);




Chwong 5: DIEU KHIEN HIEN THI /

1&5.7 Hién thi trén 4 LED 7 doan st dung IC TM1637

O int temperature = 24; //hién thi nhiét d6
display.showNumberDec(temperature, false, 2, 0);
display.setSegments(celsius, 2, 2);

AN

delay(1000);
display.clear();
delay(1000);

display.setSegments(done);
while(1);




