Wyswietlacz graficzny Nokia 5110

Popularny wyswietlacz graficzny wykorzystywany w telefonach Nokia 5110 o rozmiarze: 48
wierszy 1 84 kolumn. Wykorzystuje sterownik PCD8544 (Nokia 3310), ktory realizuje wszystkie
funkcje niezbedne do poprawnej pracy wyswietlacza. Komunikacja odbywa si¢ poprzez interfejs
szeregowy SPI. Wymiary modutu to 45 x 45 mm.

Dane techniczne wyswietlacza graficznego LCD:

Zasilanie : 2,7-3,3V; 200pA

Sygnaty sterujace :2.7-5V

Rozdzielczos¢: 84 kolumny x 48 wierszy

Przekatna ekranu: 1,5”

Kolor podswietlenia (backlight): biaty lub niebieski — napiecie maks. 3,3 V
zgodny z PCD8544

interfejs SPI

wymiary 45 x 45 mm

- Nokia 3310 LCD con Arduino -
- Elecronicavm.wordpress.com -

—@ 12345678
-@f Pin | Name | Description
— @ 1 [VCC [27t03.3V
—@ 2 | GND | Ground
—@ 3 | SCE | Chipenable (Active Low)
2 4 |RES |Reset (Active Low)
p- 5 |DIC |Data/lCommand selection
- Low— Write command,
High— Write data.
) ) 6 SDIN | Serial input
#define PIN_SCE 7 //Pin 3 on LCD 7 | SCLK | Clock input
#define PIN_RESET 6 //Pin 4 on LCD 8 |LED |Active High2.7t03.2V

12345678

#define PIN_DC 5//Pin50on LCD
#define PIN_SDIN 4 //Pin 6 on LCD
#define PIN_SCLK 3//Pin 7 on LCD
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Przyktady programow z wykorzystaniem biblioteki wyswietlacza
Philips PCD8544 (Nokia 3310) driver

A simple example of interfacing with the 84 x 48 pixel Nokia 3310 LCD.

With just five pins, 3.3V and ground and no other electronics (Some models of LCD may require a
1uf to 10uf capacitor between VOUT and GND pins, as output is distorted), the following sketch
will write "Hello World!"

#define PIN SCE 7
#define PIN RESET 6
#define PIN DC 5
#define PIN SDIN 4
#define PIN SCLK 3
#define LCD C LOW
#define LCD_ D HIGH
#define LCD X 84
#define LCD Y 48

static const byte ASCII[][5] =
{

{0x00, 0x00, 0x00, 0x00, 0Ox00} // 20
, {0x00, 0x00, O0x5f, 0x00, 0x00} // 21 !
, {0x00, 0x07, 0x00, 0x07, 0x00} // 22 "
, {0x14, Ox7f, Oxl14, 0Ox7f, 0xl4} // 23
, {0x24, Ox2a, 0x7f, 0x2a, 0xl12} // 24
,{0x23, 0x13, 0x08, 0x64, 0x62} // 25
, {0x36, 0x49, 0x55, 0x22, 0x50} // 26
, {0x00, 0x05, 0x03, 0x00, 0x00} // 27
, {0x00, Oxlc, 0x22, 0x41, 0x00} // 28
,{0x00, Ox41, 0x22, Oxlc, 0x00} // 29
,{0x14, 0x08, Ox3e, 0x08, 0x14} // 2a
, {0x08, 0x08, 0x3e, 0x08, 0x08} // 2b
, {0x00, 0x50, 0x30, 0x00, 0x00} // 2c
,{0x08, 0x08, 0x08, 0x08, 0x08} // 2d -
,{0x00, 0Ox60, 0x60, 0x00, 0x00} // 2e
,{0x20, 0x10, 0x08, 0x04, 0x02} // 2f
, {0x3e, 0x51, 0x49, 0x45, O0x3e} // 30
, {0x00, O0x42, 0x7f, 0x40, 0x00} // 31
,{0x42, Oxe6l, O0x51, 0x49, Ox46} // 32
, {0x21, Ox41, 0x45, Ox4b, 0x31} // 33
, {0x18, Ox14, 0xl12, 0x7f, 0x10} // 34
, {0x27, 0x45, 0x45, 0x45, 0x39} // 35
, {0x3c, Ox4a, 0x49, 0x49, 0x30} // 36
,{0x01, 0x71, 0x09, 0x05, 0x03} // 37
,{0x36, 0x49, 0x49, 0x49, 0x36} // 38
,{0x06, 0x49, 0x49, 0x29, Oxle} // 39
,{0x00, 0x36, 0x36, 0x00, 0x00} // 3a
,{0x00, 0Ox56, 0x36, 0x00, 0x00} // 3b
,{0x08, 0Ox14, 0x22, 0x41, 0x00} // 3c
,{0x14, 0x14, O0x14, Ox14, 0xl14} // 3d
,{0x00, Ox41, O0x22, 0x14, 0x08} // 3e
,{0x02, 0x01, 0x51, 0x09, 0xO0e6} // 3f
, {0x32, 0x49, 0x79, 0x41, 0x3e} // 40
,{0x7e, 0x11, 0x11, 0x11, Ox7e} // 41
,{0x7f, 0x49, 0x49, 0x49, 0x36} // 42
, {0x3e, 0x41, 0x41, 0x41, 0x22} // 43
,{0x7f, 0x41, 0x41, 0x22, Oxlc} // 44
,{0x7f, 0x49, 0x49, 0x49, 0x41} // 45
,{0x7f, 0x09, 0x09, 0x09, 0x01} // 46
, {0x3e, 0Ox41, 0x49, 0x49, O0x7a} // 47
,{0x7f, 0x08, 0x08, 0x08, O0x7f} // 48
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, {0x00, O0x41, 0x7f, 0x41, 0x00} // 49
,{0x20, 0x40, Ox41, O0x3f, 0x01} // 4a
,{0x7f, 0x08, 0x14, 0x22, 0x41} // 4b
,{0x7f, 0x40, 0x40, 0x40, 0x40} // 4c
,{0x7f, 0x02, O0x0c, 0x02, 0x7f} // 4d
,{0x7f, 0x04, 0x08, 0x10, Ox7f} // 4de
, {0x3e, Ox41, O0x41, 0x41, 0x3e} // 4f
,{0x7f, 0x09, 0x09, 0x09, 0x06} // 50
, {0x3e, 0Ox41, O0x51, 0x21, 0x5e} // 51
,{0x7f, 0x09, 0x19, 0x29, 0x46} // 52
, {0x46, 0x49, 0x49, 0x49, 0x31} // 53
,{0x01, 0x01, Ox7f, 0x01, 0x01} // 54
,{0x3f, 0x40, 0x40, 0x40, 0x3f} // 55
,{0x1f, 0x20, 0x40, 0x20, Ox1f} // 56
, {0x3f, 0x40, 0x38, 0x40, 0x3f} // 57
,{0x63, 0Ox14, 0x08, 0x14, 0x63} // 58
,{0x07, 0x08, 0x70, 0x08, 0x07} // 59
,{0x61, Ox51, O0x49, 0x45, 0x43} // 5a
,{0x00, Ox7f, O0x41, 0x41, 0x00} // 5b
,{0x02, 0x04, 0x08, 0x10, 0x20} // 5c
,{0x00, Ox41, Ox41, O0x7f, 0x00} // 5d
, {0x04, 0x02, 0x01, 0x02, 0x04} // be
, {0x40, 0x40, 0x40, 0x40, 0x40} // 5f
, {0x00, 0x01, 0x02, 0x04, 0x00} // 60
,{0x20, Ox54, O0x54, 0x54, 0x78} // 61
,{0x7f, 0x48, O0x44, 0x44, 0x38} // 62
, {0x38, 0x44, 0x44, 0x44, 0x20} // 63
, {0x38, 0x44, 0x44, 0x48, Ox7f} // 64
, {0x38, 0x54, 0x54, 0x54, 0x18} // 65
,{0x08, Ox7e, 0x09, 0x01, 0x02} // 66
, {0x0c, 0x52, 0x52, 0x52, 0x3e} // 67
, {0x7f, 0x08, 0x04, 0x04, 0x78} // 68
, {0x00, Ox44, 0x7d, 0x40, 0x00} // 69
, {0x20, 0x40, 0x44, 0x3d, 0x00} // 6a
,{0x7f, 0x10, 0x28, 0x44, 0x00} // 6b
,{0x00, Ox41, Ox7f, 0x40, 0x00} // 6c
,{0x7c, 0x04, 0x18, 0x04, 0x78} // 6d
,{0x7c, 0x08, 0x04, 0x04, 0x78} // 6e
, {0x38, 0x44, 0x44, 0x44, 0x38} // 6f
,{0x7c, Ox14, Ox14, 0x14, 0x08} // 70
,{0x08, 0x14, Ox14, 0x18, Ox7c} // 71
,{0x7c, 0x08, 0x04, 0x04, 0x08} // 72
, {0x48, 0x54, 0x54, 0x54, 0x20} // 73
, {0x04, 0x3f, 0x44, 0x40, 0x20} // 74
, {0x3c, 0x40, 0x40, 0x20, Ox7c} // 75
, {0x1lc, 0x20, 0x40, 0x20, Oxlc} // 76
, {0x3c, 0x40, 0x30, 0x40, Ox3c} // 77
, {0x44, 0x28, 0x10, 0x28, 0x44} // 78
, {0x0c, 0x50, 0x50, 0x50, 0x3c} // 79
,{0x44, 0x64, 0x54, O0x4c, 0x44} // Ta
,{0x00, 0x08, 0x36, 0x41, 0x00} // 7b
,{0x00, 0x00, Ox7f, 0x00, 0x00} // 7c
,{0x00, Ox41, 0x36, 0x08, 0x00} // 7d
,{0x10, 0x08, 0x08, 0x10, 0x08} // 7e
,{0x78, O0x46, 0x41, Ox46, 0x78} // 7f
}i
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void LcdCharacter (char character)

{ LcdWrite (LCD D, 0x00);
for (int index = 0; index < 5; index++)
{ LcdWrite (LCD D, ASCII[character - 0x20] [index]);
ichrite(LCD_D, 0x00) ;

}



void LcdClear (void)

{
for (int index = 0; index < LCD X * LCD Y / 8; index++)
{

LcdWrite (LCD D, 0x00);

}

}

void LcdInitialise (void)

{
pinMode (PIN _SCE, OUTPUT) ;
pinMOde(PIN_RESET, OUTPUT) ;
pinMode (PIN DC, OUTPUT) ;
pinMOde(PIN_SDIN, OUTPUT) ;
pinMode(PIN_SCLK, OUTPUT) ;
digitalWrite(PIN_RESET, LOW) ;
digitalWrite(PIN_RESET, HIGH) ;
LedWrite (LCD _C, 0x21 ); // LCD Extended Commands.
LcdWrite (LCD _C, 0xBl ); // Set LCD Vop (Contrast).
LedWrite (LCD _C, 0x04 ); // Set Temp coefficent. //0x04
LedWrite (LCD C, 0x14 ); // LCD bias mode 1:48. //0x13
LcdWrite (LCD_C, 0x20 ); // LCD Basic Commands
LcdWrite (LCD_C, 0x0C ); // LCD in normal mode.

}

void LcdString (char *characters)
{
while (*characters)
{
LcdCharacter (*characters++) ;
}
}

void LcdWrite (byte dc, byte data)

{
digitalWrite (PIN DC, dc);
digitalWrite (PIN SCE, LOW);
ShiftOut(PIN_SDIN, PIN SCLK, MSBFIRST, data) ;
digitalWrite (PIN SCE, HIGH);

}

void setup(void)
{
LcdInitialise();
LcdClear () ;
LcdString ("Hello World!");
}

void loop (void)

{}



A simple modified example of interfacing with the Nokia 3310 LCD that will print characters

at an XY position on LCD and also will draw lines on LCD.

/*

This Code has extra features including a XY positioning function on Display
and a Line Draw function on Nokia 3310 LCD

It is modded from the original http://playground.arduino.cc/Code/PCD8544

*/

#define PIN SCE 7
#define PIN RESET 6
#define PIN DC 5
#define PIN SDIN 4
#define PIN SCLK 3
#define LCD C LOW
#define LCD D HIGH
#define LCD X 84
#define LCD Y 48

#define LCD_CMD 0
int a = 0;

static const byte ASCII[][5] =
{

{0x00, 0x00, 0x00, 0x00, 0x00} // 20
, {0x00, 0x00, 0x5f, 0x00, 0x00} // 21 !
,{0x00, 0x07, 0x00, 0x07, 0x00} // 22 "
, {0x14, 0x7f, 0x14, 0x7f, 0x14} // 23
, {0x24, 0x2a, 0x7f, 0x2a, 0x12} // 24
, {0x23, 0x13, 0x08, 0x64, 0x62} // 25
,{0x36, 0x49, 0x55, 0x22, 0x50} // 26
,{0x00, 0x05, 0x03, 0x00, 0x00} // 27
, {0x00, Oxlc, 0x22, 0x41, 0x00} // 28
, {0x00, 0x41, 0x22, 0Oxlc, 0x00} // 29
,{0x14, 0x08, 0Ox3e, 0x08, 0x14} // 2a
,{0x08, 0x08, 0x3e, 0x08, 0x08} // 2b
, {0x00, 0x50, 0x30, 0x00, 0x00} // 2c
, {0x08, 0x08, 0x08, 0x08, 0x08} // 2d -
, {0x00, 0x60, 0x60, 0x00, 0x00} // 2e
, {0x20, 0x10, 0x08, 0x04, 0x02} // 2f
, {0x3e, 0x51, 0x49, 0x45, 0x3e} // 30
,{0x00, Ox42, Ox7f, 0x40, 0x00} // 31
, {0x42, 0Ox6l, 0x51, 0x49, Ox46} // 32
, {0x21, 0x41, 0x45, 0x4b, 0x31} // 33
,{0x18, 0x14, 0x12, 0x7f, 0x10} // 34
,{0x27, 0x45, 0x45, 0x45, 0x39} // 35
, {0x3c, Ox4a, 0x49, 0x49, 0x30} // 36
,{0x01, Ox71, 0x09, 0x05, 0x03} // 37
,{0x36, 0x49, 0x49, 0x49, 0x36} // 38
,{0x06, 0x49, 0x49, 0x29, O0xle} // 39
, {0x00, 0x36, 0x36, 0x00, 0x00} // 3a
,{0x00, 0x56, 0x36, 0x00, 0x00} // 3b
,{0x08, 0x14, 0x22, 0x41, 0x00} // 3c
,{0x14, O0x14, 0x14, 0x14, 0x14} // 3d
,{0x00, 0x41, 0x22, 0x14, 0x08} // 3e
, {0x02, 0x01, Ox51, 0x09, 0x06} // 3f
, {0x32, 0x49, 0x79, 0x41l, 0x3e} // 40
, {0x7e, 0x11, 0x11l, 0x1l1l, Ox7e} // 41
, {0x7f, 0x49, 0x49, 0x49, 0x36} // 42
, {0x3e, 0Ox41, Ox41, 0x41, 0x22} // 43
,{0x7f, Ox41, O0x41, 0x22, Oxlc} // 44
,{0x7f, 0x49, 0x49, 0x49, 0x41} // 45
,{0x7f, 0x09, 0x09, 0x09, 0x01} // 46
, {0x3e, 0x41, 0x49, 0x49, O0x7a} // 47
,{0x7f, 0x08, 0x08, 0x08, 0x7f} // 48
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, {0x00, O0x41, 0x7f, 0x41, 0x00} // 49
,{0x20, 0x40, Ox41, O0x3f, 0x01} // 4a
,{0x7f, 0x08, 0x14, 0x22, 0x41} // 4b
,{0x7f, 0x40, 0x40, 0x40, 0x40} // 4c
,{0x7f, 0x02, O0x0c, 0x02, 0x7f} // 4d
,{0x7f, 0x04, 0x08, 0x10, Ox7f} // 4de
,{0x3e, O0x41, O0x41, 0x41, 0x3e} // 4f
,{0x7f, 0x09, 0x09, 0x09, 0x06} // 50
, {0x3e, 0Ox41, O0x51, 0x21, 0x5e} // 51
,{0x7f, 0x09, 0x19, 0x29, 0x46} // 52
, {0x46, 0x49, 0x49, 0x49, 0x31} // 53
,{0x01, 0x01, Ox7f, 0x01, 0x01} // 54
,{0x3f, 0x40, 0x40, 0x40, 0x3f} // 55
,{0x1f, 0x20, 0x40, 0x20, Ox1f} // 56
, {0x3f, 0x40, 0x38, 0x40, O0x3f} // 57
,{0x63, 0Ox14, 0x08, 0x14, 0x63} // 58
,{0x07, 0x08, 0x70, 0x08, 0x07} // 59
,{0x61, Ox51, O0x49, 0x45, 0x43} // 5a
,{0x00, Ox7f, O0x41, 0x41, 0x00} // 5b
,{0x02, 0x04, 0x08, 0x10, 0x20} // 5c
,{0x00, Ox41, Ox41, O0x7f, 0x00} // 5d
, {0x04, 0x02, 0x01, 0x02, 0x04} // be
, {0x40, 0x40, 0x40, 0x40, 0x40} // 5f
, {0x00, 0x01, 0x02, 0x04, 0x00} // 60
,{0x20, Ox54, O0x54, 0x54, 0x78} // 61
,{0x7f, 0x48, 0Ox44, 0x44, 0x38} // 62
, {0x38, 0x44, 0x44, 0x44, 0x20} // 63
, {0x38, 0x44, 0x44, 0x48, Ox7f} // 64
, {0x38, 0x54, 0x54, 0x54, 0x18} // 65
,{0x08, Ox7e, 0x09, 0x01, 0x02} // 66
, {0x0c, 0x52, 0x52, 0x52, 0x3e} // 67
, {0x7f, 0x08, 0x04, 0x04, 0x78} // 68
, {0x00, Ox44, 0x7d, 0x40, 0x00} // 69
, {0x20, 0x40, 0x44, 0x3d, 0x00} // 6a
,{0x7f, 0x10, 0x28, 0x44, 0x00} // 6b
,{0x00, Ox41, Ox7f, 0x40, 0x00} // 6c
,{0x7c, 0x04, 0x18, 0x04, 0x78} // 6d
,{0x7c, 0x08, 0x04, 0x04, 0x78} // 6e
, {0x38, 0x44, 0x44, 0x44, 0x38} // 6f
,{0x7c, Ox14, Ox14, 0x14, 0x08} // 70
,{0x08, 0x14, Ox14, 0x18, Ox7c} // 71
,{0x7c, 0x08, 0x04, 0x04, 0x08} // 72
, {0x48, 0x54, 0x54, 0x54, 0x20} // 73
, {0x04, 0x3f, 0x44, 0x40, 0x20} // 74
, {0x3c, 0x40, 0x40, 0x20, Ox7c} // 75
, {0x1lc, 0x20, 0x40, 0x20, Oxlc} // 76
, {0x3c, 0x40, 0x30, 0x40, Ox3c} // 77
, {0x44, 0x28, 0x10, 0x28, 0x44} // 78
, {0x0c, 0x50, 0x50, 0x50, O0x3c} // 79
,{0x44, 0x64, 0x54, O0x4c, 0x44} // Ta
,{0x00, 0x08, 0x36, 0x41, 0x00} // 7b
,{0x00, 0x00, Ox7f, 0x00, 0x00} // 7c
,{0x00, Ox41, 0x36, 0x08, 0x00} // 7d
,{0x10, 0x08, 0x08, 0x10, 0x08} // 7e
,{0x00, Ox06, 0x09, 0x09, 0x06} // 7f
}i
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void LcdCharacter (char character)

{ LcdWrite (LCD D, 0x00);
for (int index = 0; index < 5; index++)
{ LcdWrite (LCD D, ASCII[character - 0x20] [index]);
ichrite(LCD_D, 0x00) ;

}



void LcdClear (void)

{

for

{
LedWrite (LCD D,

}

(int index =

0x00) ;

}

void LcdInitialise (void)

{

pinMode (PIN_ SCE, OUTPUT) ;
pinMode(PIN_RESET, OUTPUT) ;
pinMode (PIN DC, OUTPUT) ;
pinMode(PIN_SDIN, OUTPUT) ;
pinMode(PIN_SCLK, OUTPUT) ;

digitalWrite (PIN RESET,
// delay (1) ;
digitalWrite (PIN RESET, HIGH);

LOW) ;

0; index < LCD X * LCD Y / 8; index++)

LcdWrite ( LCD _CMD, 0x21 ); // LCD Extended Commands.

LcdWrite ( LCD _CMD, O0xBf ); // Set LCD Vop (Contrast). //Bl
LcdWrite ( LCD _CMD, 0x04 ); // Set Temp coefficent. //0x04
LcdWrite( LCD _CMD, 0x14 ); // LCD bias mode 1:48. //0x13

LcdWrite ( LCD _CMD, 0xOC ); // LCD in normal mode. 0x0d for inverse
LecdWrite (LCD_C, 0x20);

LecdWrite (LCD_C, 0x0C);

void LcdString(char *characters)

{

while

{

LcdCharacter (*characters++) ;

}

(*characters)

}

void LcdWrite (byte dc,
{

byte data)

digitalWrite (PIN DC, dc);
digitalWrite (PIN SCE, LOW);
shiftOut(PIN_SDIN, PIN_SCLK, MSBFIRST,
digitalWrite (PIN_SCE, HIGH);

}

// gotoXY routine to position cursor
// x - range: 0 to 84
// y - range: 0 to 5

void gotoXY (int x,
{

int vy)

// Column.
// Row.

X);

LcdWrite( 0, 0x80 |
0 2

LecdWrite( 0, 0x40 |

}

void drawLine (void)
{
unsigned char
for (j=0; j<84;
{

j:
j++) // top
gotoXY (3,0);
LcdWrite (1,0x01);

data) ;



for (j=0; j<84; j++) //Bottom
{
gotoXY (3,5);
LcdWrite (1,0x80);
}

for (j=0; j<6; J++) // Right
{
gotoXY (83,7);
LcdWrite (1,0xff);

for (3J=0; j<6; j++) // Left
{

gotoXY (0,73);

LcdWrite (1,0xff);

}

void setup (void)

{
LcdInitialise ()
LcdClear () ;

}

void loop (void) // Display some simple character animation
{
int a,b;
char Str[15];
// Draw a Box
for (b=1000; b>0; b--){
drawLine () ;
for(a=0; a<=5 ; a++){
gotoXY (4,1);
// Put text in Box
LcdString ("TestDisplay");
gotoXY (24,3) ;
LcdCharacter (
LcdCharacter (
LcdCharacter (
LcdCharacter (!
LcdCharacter (
LcdCharacter (
LcdCharacter (
// Draw + at thlS position
gotoXY (10, 3);
LcdCharacter ('=");
delay (500);
gotoXY (24, 3) ;
LcdCharacter('h') ;
LcdCharacter('e') ;
LcdCharacter('1');
LcdCharacter('1');
('o");
( ) ;
(

’
A\l

~.

’

LcdCharacter ('o!

LcdCharacter
LcdCharacter('-");

// Draw - at this position
gotoXY (10, 3) ;
LcdCharacter('-");

delay (500);

}

}

’

] ]
’
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Another example which takes a bitmap via the serial port.
#define SER BAUD 9600

#define PIN SCE 7
#define PIN RESET 6
#define PIN DC 5
#define PIN SDIN 4
#define PIN SCLK 3
#define LCD C LOW
#define LCD D HIGH

void LcdClear (void)
{
for (int index = 0; index < 84 * 48 / 8; index++)
{
LcdWrite (LCD D, 0x00);
}
}

void LcdInitialise (void)

{
pinMode (PIN_SCE, OUTPUT) ;
pinMode(PIN_RESET, OUTPUT) ;
pinMode(PIN_DC, OUTPUT) ;
pinMode (PIN_SDIN, OUTPUT) ;
pinMode (PIN SCLK, OUTPUT) ;
digitalWrite(PIN_RESET, LOW) ;
digitalWrite(PIN_RESET, HIGH) ;
LcdWrite (LCD _C, 0x22);
LecdWrite (LCD_C, 0x0C);
LcdClear () ;

}

void LcdWrite (byte dc, byte data)

{
digitalWrite (PIN DC, dc);
digitalWrite (PIN SCE, LOW);
ShiftOut(PIN_SDIN, PIN_SCLK, MSBFIRST, data);
digitalWrite (PIN SCE, HIGH);

}

void SeriallInitialise (void) {
Serial.begin (SER BAUD) ;
}

void SerialRead (void) {
if (Serial.available())

{

while (Serial.available())

{
LcdWrite (LCD D, Serial.read()):;

}
}

void setup (void)

{
LcdInitialise () ;
SerialInitialise();

}

void loop (void)

{
SerialRead();

}
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