Robert Wołgajew – Radio - listingi
	//Software SPI port definitions
#define SPI_PORT PORTC
#define SPI_DDR DDRC
#define MOSI_PIN PC0
#define SCK_PIN PC1
#define CS_PIN PC3
#define RESET_SCK SPI_PORT &= ~(1<<SCK_PIN)
#define SET_SCK SPI_PORT |= (1<<SCK_PIN)
#define RESET_MOSI SPI_PORT &= ~(1<<MOSI_PIN)
#define SET_MOSI SPI_PORT |= (1<<MOSI_PIN)
#define SCK_TICK SET_SCK; RESET_SCK
#define RESET_CS SPI_PORT &= ~(1<<CS_PIN)
#define SET_CS SPI_PORT |= (1<<CS_PIN)
inline void SPIinit(void)

{


//MOSI, SCK & CS as outputs with “0”

SPI_DDR |= (1<<MOSI_PIN)|(1<<SCK_PIN)|(1<<CS_PIN);

}
inline void SPIsendByte(uint8_t Byte)

{


//MSB first

if(Byte&0x80) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x40) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x20) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x10) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x08) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x04) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x02) SET_MOSI; else RESET_MOSI; SCK_TICK;


if(Byte&0x01) SET_MOSI; else RESET_MOSI; SCK_TICK;
}


List.1 Ciała funkcji odpowiedzialnych za realizację programowej obsługi magistrali SPI.

	void ST7565writeData(uint8_t Data)

{


SET_RS;


SPIsendByte(Data);

}

void ST7565writeCommand(uint8_t Command)

{


RESET_RS;


SPIsendByte(Command);

}


List.2 Ciała funkcji odpowiedzialnych za realizację podstawowej komunikacji ze sterownikiem ST7565R.

	#define COG_RS_PORT PORTC  //COG display port definitions
#define COG_RS_DDR DDRC
#define COG_RST_PORT PORTD
#define COG_RST_DDR DDRD
#define COG_RS_NR PC2  //RS pin (1=Data, 0=Command)
#define COG_RST_NR PD1  //RESET pin
#define RESET_RS COG_RS_PORT &= ~(1<<COG_RS_NR)
#define SET_RS COG_RS_PORT |= (1<<COG_RS_NR)
#define RESET_RST COG_RST_PORT &= ~(1<<COG_RST_NR)
#define SET_RST COG_RST_PORT |= (1<<COG_RST_NR)
//Supported commands (CMD stands for “command”) and their possible settings (without “CMD”)
#define CMD_DISPLAY_OFF 0xAE
#define CMD_DISPLAY_ON 0xAF
#define CMD_SET_DISP_START_LINE 0x40
#define CMD_SET_PAGE 0xB0
#define CMD_SET_COLUMN_MSB 0x10
#define CMD_SET_COLUMN_LSB 0x00
#define CMD_SET_ADC_NORMAL 0xA0
#define CMD_SET_ADC_REVERSE 0xA1
#define CMD_SET_DISP_NORMAL 0xA6
#define CMD_SET_DISP_REVERSE 0xA7
#define CMD_SET_ALL_PIXELS_NORMAL 0xA4
#define CMD_SET_ALL_PIXELS_ON  0xA5
#define CMD_SET_BIAS_1_9 0xA2
#define CMD_SET_BIAS_1_7 0xA3
#define CMD_READ_MODIFY_WRITE_START 0xE0
#define CMD_READ_MODIFY_WRITE_END 0xEE
#define CMD_INTERNAL_RESET 0xE2
#define CMD_SET_COM_NORMAL 0xC0
#define CMD_SET_COM_REVERSE 0xC8
#define CMD_SET_POWER_CONTROL 0x28


#define BOOSTER_OFF (0<<2)


#define BOOSTER_ON (1<<2)


#define VOLTAGE_REGULATOR_OFF (0<<1)


#define VOLTAGE_REGULATOR_ON (1<<1)


#define VOLTAGE_FOLLOWER_OFF (0<<0)


#define VOLTAGE_FOLLOWER_ON (1<<0)
#define CMD_SET_V0_RESISTOR_RATIO 0x20  //0...7
#define CMD_SET_ELECTR_VOLUME_MODE 0x81  //0...3F
#define CMD_SET_STATIC_INDICATOR_OFF 0xAC
#define  CMD_SET_STATIC_INDICATOR_ON 0xAD
#define CMD_SET_BOOSTER_RATIO 0xF8


#define BOOSTER_234 0x00


#define BOOSTER_5 0x01


#define BOOSTER_6 0x03
#define CMD_NOP 0xE3
#define CMD_TEST 0xF0


List.3 Listing pliku nagłówkowego sterownika ST7565R.

	void ST7565init(void)

{


SPIinit();  //MOSI, SCK & CS as outputs with '0'

COG_RS_DDR |= (1<<COG_RS_NR);  //RESET, RS as outputs with '0'

COG_RST_DDR |= (1<<COG_RST_NR);


RESET_RST; _delay_ms(5); SET_RST; _delay_ms(5);  //Hardware RESET

//Hardware configuration

ST7565writeCommand(CMD_SET_ADC_REVERSE);  //ADC Select = Reverse

ST7565writeCommand(CMD_SET_COM_NORMAL);  //COM scan direction = Normal

ST7565writeCommand(CMD_SET_DISP_NORMAL);  //LCD mode = Normal

ST7565writeCommand(CMD_SET_ALL_PIXELS_NORMAL);  //Pixels mode = Normal

//Turn on voltage converter (VC=1, VR=0, VF=0)

ST7565writeCommand(CMD_SET_POWER_CONTROL|BOOSTER_ON);


_delay_ms(50);


//Turn on voltage regulator (VC=1, VR=1, VF=0)

ST7565writeCommand(CMD_SET_POWER_CONTROL|BOOSTER_ON|VOLTAGE_REGULATOR_ON);


_delay_ms(50);


//Turn on voltage follower (VC=1, VR=1, VF=1)

ST7565writeCommand(CMD_SET_POWER_CONTROL|BOOSTER_ON|VOLTAGE_REGULATOR_ON|VOLTAGE_FOLLOWER_ON);


_delay_ms(10);


ST7565writeCommand(CMD_SET_BIAS_1_9);  //LCD drive voltage bias = 1/9

ST7565writeCommand(CMD_SET_V0_RESISTOR_RATIO|6);  //Voltage Regulator Internal Resistor Ratio Set (0x00~0x07)

ST7565writeCommand(CMD_SET_ELECTR_VOLUME_MODE);  //Electronic volume mode set

ST7565writeCommand(0x14);  //0x01~0x3F

ST7565writeCommand(CMD_SET_BOOSTER_RATIO);  //Boster ratio select

ST7565writeCommand(BOOSTER_234);  //Booster ratio = 2x,3x,4x

ST7565writeCommand(CMD_SET_DISP_START_LINE|0);  //Display start address = 0

ST7565writeCommand(CMD_SET_PAGE|0);  //Page = 0

ST7565writeCommand(CMD_SET_COLUMN_MSB|0);  //Column MSB = 0

ST7565writeCommand(CMD_SET_COLUMN_LSB|0);  //Column LSB = 0

ST7565writeCommand(CMD_DISPLAY_ON);  //Display ON
}


List.4 Ciało funkcji odpowiedzialnej za inicjalizację sterownika ST7565R.

	void glcdGotoXY(uint8_t Column, uint8_t Page)

{


glcdColumn = Column; glcdPage = Page;  //Variables glcdColumn/glcdPage are global variables of the module

ST7565writeCommand(CMD_SET_PAGE|(Page & 0x07));  //Page = 0~7

ST7565writeCommand(CMD_SET_COLUMN_MSB|(Column>>4));  //Column A7~A4

ST7565writeCommand(CMD_SET_COLUMN_LSB|(Column & 0x0F));  //Column A3~A0
}
void glcdSetContrast(uint8_t Contrast)

{


ST7565writeCommand(CMD_SET_ELECTR_VOLUME_MODE);


ST7565writeCommand(Contrast & 0x3F);

}
void glcdCls(void)

{


for(uint8_t Page = 0; Page < 8; Page++)


{



glcdGotoXY(0, Page);



for(uint8_t Column = 0; Column<SCREEN_WIDTH; Column++) ST7565writeData(0x00);


}

}


List.5 Ciała funkcji narzędziowych sterownika ST7565R.

	void glcdDrawBitmap(uint8_t X, uint8_t Y, const uint8_t *Bitmap)

{


register uint8_t Width, Height;

Width = pgm_read_byte(Bitmap++);  //The first byte is picture width (in pixels)

Height = pgm_read_byte(Bitmap++)>>3;  //The second byte is picture height (in pixels). Must be 8, 16, 24 etc.

for(uint8_t Page = 0; Page < Height; Page++)


{



glcdGotoXY(X, Y+Page);



for(uint8_t Column = 0; Column < Width; Column++) ST7565writeData(pgm_read_byte(Bitmap++));


}

}


List.6 Ciało funkcji odpowiedzialnej za wyświetlenie obrazka na ekranie wyświetlacza LCD.

	typedef struct
{


uint8_t Width;  //Font width (pixels)

uint8_t Height;  //Font height (bytes!)

uint8_t Interspace;  //Interspace width (pixels)

uint8_t BytesPerChar;  //Bytes per character definition

uint8_t FirstCharCode;  //The ASCII code of the first character in the font data array

const uint8_t *Bitmap;  //Pointer to the array describing subsequent characters
} fontDescription;

static fontDescription CurrentFont


List.7 Struktura danych (i deklaracja stosownej zmiennej) przechowująca parametry aktualnie używanej czcionki.

	void glcdSetFont(const fontDescription *Font)

{


CurrentFont.Width = pgm_read_byte(&Font->Width);  


CurrentFont.Height = pgm_read_byte(&Font->Height);  


CurrentFont.Interspace = pgm_read_byte(&Font->Interspace);  


CurrentFont.BytesPerChar = pgm_read_byte(&Font->BytesPerChar);  


CurrentFont.FirstCharCode = pgm_read_byte(&Font->FirstCharCode);  


CurrentFont.Bitmap = (uint8_t*)pgm_read_word(&Font->Bitmap);  
}


List.8 Ciało funkcji narzędziowej odpowiedzialnej za ustawienie parametrów aktualnej czcionki ekranowej.

	void glcdDrawChar(char Character, uint8_t Inversion)

{


register uint8_t readByte, positionX = glcdColumn, positionY = glcdPage;


const uint8_t *dataPointer;

//Now we calculate pointer to the character’s data

dataPointer = &CurrentFont.Bitmap[(CurrentFont.BytesPerChar*(Character-CurrentFont.FirstCharCode))];

for(uint8_t Page = 0; Page < CurrentFont.Height; Page++)


{



glcdGotoXY(positionX, positionY++);


for(uint8_t Column = 0; Column < CurrentFont.Width; Column++)



{




if(Character == ' ') readByte = 0x00; else readByte = pgm_read_byte(dataPointer++);




ST7565writeData(readByte);



}


}

}


List.9 Ciało funkcji odpowiedzialnej za wyświetlenie pojedynczego znaku aktualnie używaną czcionką.
	void glcdDrawString(uint8_t Column, uint8_t Page, char *String)

{


glcdGotoXY(Column, Page);

while(*String)


{



glcdDrawChar(*String++, Inversion);
                //Now we have to calculate the new column address where the next character will be displayed

        glcdColumn += CurrentFont.Width + CurrentFont.Interspace;  


}

}


List.10 Ciało funkcji odpowiedzialnej za wyświetlenie ciągu znaków z pamięci RAM mikrokontrolera.

