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Beschreibung Zeichenfunktionen fiir Ubung 1
Beschreibung Zeichenfunktionen fiir Ubung 2
Source Code

( Anwendung )

( High-Level-Treiber (Pixel setzen, Linie zeichnen) )

I
( Zwischen-Layer (Cmd/Data) )

( Low-Level-Ansteuerung (SP1) )
( Display )

Ubung 1 Beschreibung Zeichenfunktionen

Linie, Rechteck,... :

Fiir die Linie wird das Bresenham-Algorithmus benutzt.

Fiir das Rechteck liest man vier Koordinatenwerte ein und schreibt symmetrisch
die Rechtecksachsen (vertikale Linien und horizontale Linien).

Beim Pixelsetzen lesen wir zwei Koordinatenwerte. Die y Koordinate wird durch die
Pageanzahl dividiert. Dadurch wissen wir in welchem page das Pixel liegt. Weiter
berechnen wir einen Modulowert aus y Koordinate und page Anzahl und erhalten
die Restpixel. Die Restpixel werden anschlieend in der richtigen Cachearraypositi-

on mit den Restpixeln verodert und die WriteCache()-Funktion aufgerufen.

Ubung 2 Beschreibung Zeichenfunktionen

Text mit direkter y-Wert als Parameteribergabe, invertierte Textdarstellung:
Zuerst muss die y Koordinate durch die page-Anzahl dividiert werden um uns im
richtigen page zu positionieren. AnschlieBend muss die y Koordinate modulo der
page-Anzahl berechnet werden um die Restpixel bzw. das Offset zu erhalten. Ich
shifte dann meine Daten um den Offset, dabei muss ich auf die beim Shiften verloren
gegangenen Bits auch achten.

Fiir die invertierte Textausgabe mache ich einfach eine xor-Verkniipfung bei meinem
Datenbyte.

z.B:

11111111 xor 00110000 = 11001111

Dabei wird auch das Hintergrund invertiert und es passt somit auch zur Anforde-

rung.
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Source Code

1 #ifndef DOGS102_H

2 #define DOGS102_H

3

4 #include <avr/pgmspace.h>

5 #include "font.h"

6

7 [/ RRRkok ok ok sk okok ok sk ok o skok ok ok sk ok ok ok ok sk ok o ok sk ok sk ok o sk ok o sk ok ok sk ok o sk ok o sk ok ok sk ok ok ok ok sk ok ok sk ok K ok o ok
8 // Definitions

O [/ KKk Kok ok ok ok ok ok ok o Kok ok ok sk ok o K ok ok K ok o K sk ok ok ok o sk ok o K ok ok sk ok o ok ok o Kok ok sk ok ok ok ok Kok ok K sk ok o K ok o ok
10 #define DOGS102_PIXELX 102

11 #define DOGS102_PIXELY 64

12 #define DOGS102_PAGESIZE 8

13 #define DOGS102_PAGECNT (DOGS102_PIXELY / DOGS102_PAGESIZE)

14 #define DOGS102_CACHE_SIZE (DOGS102_PIXELX * DOGS102_PAGECNT)

15

16/ [ FFokkokokokkskok ok okok o skok sk ok sk sk okok ok sk o ok ok ok stk o ok sk ok sk ok ok ok sk sk ok o sk ok ok sk ok sk ok s ok ok o sk ok o sk ok ok ok o ok
17 // Prototypes

18 /[ HFokokkokok kkok ok ok ok o ok ok ok sk ok ok ok sk ok o ok ok ok ok o ok ok ok ok ok sk ok ok ok o sk ok o ok ok ok sk ok o ok ok ok sk ok ok sk ok Kok ok ok
19 void DOGS102_Init(void);

20 void D0GS102_Clear(void);

21 void DOGS102_SetInvert(unsigned char InvertMode);

22 void DOGS102_PutStr(unsigned char PosX, unsigned char Line, char * pdata, tFont font

)5

23 void DOGS102_SetContrast(unsigned char Contrast);

24 void DrawPixel(unsigned char x, unsigned char y, unsigned char on);

25 void DrawRect(unsigned char startX, unsigned char startY, unsigned char endX,
unsigned char endY);

26 void DrawLine_gbham(int xstart,int ystart,int xend,int yend, unsigned char on);

27 void DrawrasterCircle(int x0, int yO, int radius, unsigned char omn);

28 void DrawEllipse(int xm, int ym, int a, int b,unsigned char on);

20 void DrawMyLogo(unsigned char PosX, unsigned char Page);

30 void DOGS102_Fill(void);

31

32

33

34 #endif

#include <avr/io.h>
#include <util/delay.h>
#include "dogs102.h"

[/ ks skok ok ks ok ok ks sk ok ks sk ok ks sk ok ok ks sk ok ok ks sk ok ok ks sk ok ok ks sk ok ok ks sk ok sk sk ok sk sk ok ok o ook sk ok
// TODO: Dogs102 SPI Command Definitions

[ [ FF ARk KoKk Kok kKK ook kKK kR koK sk ok KK sk ok KK sk ok ok sk sk ko sk sk Kok sk sk ko sk ok kK ok ok K
#define SET_SCROLL_LINE 0x40

#define SET_SEG_DIRECTION_NORMAL 0xAO

#define SET_SEG_DIRECTION_MIRROR OxA1

#define SET_COM_DIRECTION_NORMAL 0xCO

#define SET_COM_DIRECTION_MIRROR 0xC1

#define SET_ALL_PIXEL_ON_SRAM OxA4

#define SET_INVERSE_DISPLAY_NORMAL OxA6

#define SET_INVERSE_DISPLAY_SRAM_CONTENT OxA7
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#define SET_LCD_BIAS_RATIO OxA2

#define SET_POWER_CONTROL_ALL_ON Ox2F

#define SET_VLCD_RESISTOR_RATIO_ALL_ON 0x27

#define SET_ELECTRONIC_VOLUME_FIRST 0x81

#define SET_ELECTRONIC_VOLUME_SECOND 0x10

#define SET_ADV_CONTROL_PROGRAM_O_FIRST OxFA

#define SET_ADV_CONTROL_PROGRAM_O_TC_1_WC_WP_ZERO 0x90
#define SET_DISPLAY_ENABLE OxAF

#define ZERO 0x00

#define SET_PAGE_ADDRESS 0xBO

#define SET_COLUMN_ADDRESS_LSB_bm 0x00 //see uc1701.pdf page 12
#define SET_COLUMN_ADDRESS_MSB_bm 0x10

#define TAKE_LSB OxOF

#define TAKE_PAGE 0x07

#define MY_LOGO_LENGTH 15

//SPI BMS AND BPS

#define SPI_CS PIN4_bp

#define SPI_DDR PORTC_DIR

#define SPI_MOSI PIN5_bp

#define SPI_PORT PORTC

#define SPI_SCK PIN7_bp

#define SPI_PORT_OUT PORTC_OUT

#define CS_PULLUP PORTC_PIN4CTRL=PORT_OPC_WIREDANDPULL_gc

[/ %k kok ok sk sk ok sk skok ok sk sk ok sk ok sk ok ok ok sk ok sk sk ok ko ok sk ok ok ok sk ok ok ok sk ok ko ok sk ok ok ok ok
// TODO: IO Definitions

[/ F %k Kok ok ok ok ok ok ok ok ko ok ok ok ok ok ok o sk ok ok ok ok ok ok Kok ok sk ok Kok ok ok ok Kok ok ok ok ok ok ok ok ok Kok ok ok R K ok ok
/* RESET pin*/

#define RESET_INIT {PORTC.DIRSET=PIN1_bm;}

#define RESET_ACTIVE() { PORTC.DIRSET=PIN1_bm; PORTC.OUTSET=PIN1_bm;}

#define RESET_INACTIVE() { PORTC.DIRSET=PIN1_bm; PORTC.OUTCLR=PIN1_bm;}

/* Chip Select pins */
#define CS_HIGH { PORTC.DIRSET=PIN4_bm; PORTC.OUTSET=PIN4_bm;}
#define CS_LOW { PORTC.DIRSET=PIN4_bm; PORTC.OUTCLR=PIN4_bm;}

/* Command and Data pins */

#define CD_INIT() { PORTC_DIRSET=PINO_bm; }

#define CD_ACTIVE() { PORTC_DIRSET=PINO_bm; PORTC_OUTSET=PINO_bm; }
#define CD_INACTIVE() { PORTC_DIRSET=PINO_bm; PORTC_OUTCLR=PINO_bm; }

#define DELAY_STABILIZE 10

#define MAX_CONTRAST 63

#define ASCII_FONTARRAY_SPACE_OFFSET 32
//#define F_CPU 8000000

/] s sk ks sk ks ke ks sk ke sk ok ks sk ks sk ok sk ke ko sk ok sk ok ks sk ok sk ok ks sk ko sk ok sk sk sk sk ok sk ok ks sk ok sk ok ks sk ks sk ok sk sk ok sk
// global variables

/] sk ks s ke ks ke ks sk ke sk ok ks sk sk ok sk ke ko sk ke sk ok ko sk ke sk ok ks sk ko sk ks ok ko sk ok sk ok ko sk ko sk ok ks sk ok s sk ok sk sk ok sk
static unsigned char LCDCache[DOGS102_CACHE_SIZE];

static void WriteData(unsigned char data);

static void WriteCommand(unsigned char cmd);

static void MoveTo_XY(uint8_t PosX, uint8_t Page);

static void WriteCache(unsigned char PosX, unsigned char Page, unsigned int Len);
static int sgn(int x); //fiir das Bresenhamalgorithmus

void SPI_Init(void);

void SPI_SendByte(unsigned char data);

void SPI_CS_Low();

void SPI_CS_High();

[/ Fskskokok ok ks sk ok ok ks ok ok ks ok ok ko sk ok ok ko sk ok o ks sk ok ok sk sk ok ok sk ok o sk skok ok sk sk ok sk sk ok ok o ook sk ok
// Init the display

[ [ HFAAA A KA AAA A KA AR K KA AR KK A KA KA KKK AR KKK K KA K KKK K KA K KK A KKK KKK
void D0GS102_Init(void)

{
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CS_PULLUP;
// init SPI
SPI_Init();

// TODO: Init IOs (Reset, CD) and reset LCD

//RESET_ACTIVE();
RESET_INIT;
//RESET_ACTIVE() ;
SPI_CS_High(Q);
CS_HIGH;
CD_INITQ);
RESET_INACTIVEQ);
CD_INACTIVE();
RESET_ACTIVEQ) ;

_delay_ms (DELAY_STABILIZE);

WriteCommand (SET_SCROLL_LINE) ;
WriteCommand (SET_SEG_DIRECTION_MIRROR);
WriteCommand (SET_COM_DIRECTION_NORMAL) ;
WriteCommand (SET_ALL_PIXEL_ON_SRAM);
WriteCommand (SET_INVERSE_DISPLAY_NORMAL) ;
WriteCommand (SET_LCD_BIAS_RATIO);
WriteCommand (SET_POWER_CONTROL_ALL_ON) ;
WriteCommand (SET_VLCD_RESISTOR_RATIO_ALL_ON);
WriteCommand (SET_ELECTRONIC_VOLUME_FIRST);
WriteCommand (SET_ELECTRONIC_VOLUME_SECOND) ;
WriteCommand (SET_ADV_CONTROL_PROGRAM_O_FIRST);
WriteCommand (SET_ADV_CONTROL_PROGRAM_O_TC_1_WC_WP_ZERD) ;
WriteCommand (SET_DISPLAY_ENABLE) ;
// TODO: init LCD and then clear it
D0GS102_Clear();

}

D R L g R L L
// Clear the whole display cache (504 Byte)

[ [ FF A A AR A R o ok kR kR R kR R kR Rk kR Sk R ok R ok kR ok kK
void D0GS102_Clear(void)

{

//delete by colums moving on x-axis by one to delete all the pixels on the pages
below the x coordinate
for (int i=0; i< DOGS102_PAGECNT; i++)
{
for (int j=0; j<DOGS102_PIXELX;j++)
{
MoveTo_XY(j,1i);
WriteData(ZERD) ;
}
}

memset (LCDCache, 0, sizeof (LCDCache));
WriteCache(0, 0, DOGS102_CACHE_SIZE);
}

void DOGS102_Fill(void)
{

//delete by colums moving on x-axis by one to delete all the pixels on the pages
below the x coordinate
for (int i=0; i< DOGS102_PAGECNT; i++)
{
for (int j=0; j<DOGS102_PIXELX;j++)
{
MoveTo_XY(j,1);
WriteData(ZERO);
}
}

memset (LCDCache, -1, sizeof (LCDCache));
WriteCache (0, O, DOGS102_CACHE_SIZE);

Page 4 of 11



ELECTRONIC
ASSEMBLY
ew disley desiy?

215

hawxgamer

¥

[ /XK A A A KA KA A KA A KA KK A KA K KA KK A KK A KA A K KA KK A K KA K A A K A K KA KK A KA KK A K KA KKK
// Invert display if InvertMode = 1
// else enable normal display mode
[ [ FX KA A KA K KA KA AR A KKK KA K KA KA KKK KA KA KKK KA KK A A KA K KA KK A KA KK A K KA KKK
void DOGS102_SetInvert(unsigned char InvertMode)
{
if (InvertMode==0)
WriteCommand (SET_INVERSE_DISPLAY_NORMAL) ;
else if (InvertMode==1)
WriteCommand (SET_INVERSE_DISPLAY_SRAM_CONTENT); //invert display
}

[/ /%% sk sk sk sk sk ok sk ok sk ok sk sk ok sk ok sk sk sk sk sk ok ok sk sk sk ok s sk sk ok sk sk sk sk sk sk ok sk ok ok sk sk ok sk ok sk sk sk sk sk ok sk sk sk sk sk sk ok sk ok ok sk sk ok skok sk ok ok sk k ok

// Write a text
[/ ks ks sk sk ks ok sk sk sk ok sk sk sk sk ok ok sk sk sk ok sk sk sk sk ko sk sk sk ok sk sk sk sk ko sk sk sk ok sk sk sk sk stk sk sk sk ok sk ok

void DOGS102_PutStr(unsigned char PosX, unsigned char Line, char * pdata, tFont font

)
{
unsigned int Len =
unsigned char Data
unsigned char 1;
unsigned char FontIndex;
unsigned char ZeroLine;
while (*pdata)
unsigned char w;
FontIndex = 0;
for (w = 0; w < font.Width; w++)
{
ZeroLine = 0;
for (1 = 0; 1 < font.Lines; 1++)
{
//Data = // TODO: Zeichen einlesen mit pgm_read_byte
Data = pgm_read_byte(&(font.font[(*pdata -ASCII_FONTARRAY_SPACE_OFFSET)*font
.CharSize+FontIndex])); //das FontIndex benutzen um einfach auf das nichste byte
zu zeigen
FontIndex++;
ZeroLine |= Data;
LCDCache [ (DOGS102_PIXELX * (Line + 1)) + PosX + Len] = Data;
}
Len++;
if (ZeroLine == 0 && w > 1 && font.Prop == 0)
break;
// falls ein Zeichen genau font.Width Bytes benoetigt, dann am Ende noch
// eine Leerspalte einfuegen
if (w == font.Width - 1)
{
Data = 0x00;
for (1 = 0; 1 < font.Lines; 1++)
LCDCache [ (DOGS102_PIXELX * Line) + PosX + Len] = Data;
Len++;
}
}
pdata++;
}
// write all lines needed for the font
for (1 = 0; 1 < font.Lines; 1++)
{
WriteCache(PosX, Line + 1, Len);
}
}

/] 33Kk ok sk ok ok sk ok sk sk ok sk ok sk ok sk sk ok sk ok s ok k sk ok sk ok k sk ok sk ok k sk k sk ok s ok k ok ok sk ok ok K sk ok s ok ok ok s ok sk ok k sk ok s ok ok sk ok sk ok ok K sk ok sk ok ok

// Adjust the contrast
[ /XA FAA KA A KA KA A A KA K KA KA K KA KK A KK AR KA K KA K KA KK A KK A KA A K KA K KA A K KA KK A A K KA KKK
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void DOGS102_SetContrast(unsigned char Contrast)
{

WriteCommand (SET_ELECTRONIC_VOLUME_FIRST);
if (Contrast>MAX_CONTRAST)
Contrast=MAX_CONTRAST;

WriteCommand (Contrast) ;

}

[/ %k ks ks sk stk ok sk stk ok ok stk ok sk sk ok ok ok sk ok ok sk sk ko ok sk stk ok sk sk ok sk stk ok sk sk ok ok
[ ] F %K Kok kKK ok Kok ok ok Kok ok ok Kok Kok ok Kok K ok ok oK ok Kok ok K ok Kok ok oK ok Kok ok oK oK ok ok oK R Kk ok ok K ok oK
// static functions

[/ ks koo ks ok ok sk kst ok ok sk sk sk ko sk sk sk ok ok sk sk sk ok sk sk sk ok ok sk sk sk stk sk sk sk ks ok sk sk stk ok sk sk ok sk ok
[ ] F %k Kok koK ok ok ok ok ko ok ok ok ok Kok ok ok ok ok ok ok ok Kok ok ook ok K ok ok ok ok Kok ok ok ok K ok ok ok ok Kk ok ok K ok ok

[ [ ks ok sk ks ok sk ok ok ok o ok o sk ok ok ok o ok ok o oK ok oK oK o oK o K ok oK oK o oK ok oK oK o oK o oK ok o ok oK o ok ok K ok oK o ok ok o ok oK o ok ok K ok oK ok ok oK
// Write a data byte
[/ ok sk ok sk ks ok sk s ok sk ok sk ok sk s ok sk sk sk ok sk sk ok sk s ok sk sk sk sk ok ok sk sk o sk sk ok sk sk sk ok sk sk sk sk ok sk sk sk ok ok ok sk sk sk ok ok
static void WriteData(unsigned char data)
{

SPI_CS_Low();

CD_ACTIVEQ);

SPI_SendByte(data) ;

SPI_CS_High();
}

[ [ ks ok sk ok ok sk sk ok ok o sk o sk ok ok ok ook sk o ok ok o ok o ok ok K ok R ok oK o oK ok oK oK o oK o oK ok oK oK oK o ok ok K ok oK o ok ok K ok oK o sk ok ok oK ok ok oK
// Write a command byte

[/ ok sk ok sk ks sk s ok sk ok sk ok sk ok sk sk sk ok ok ok sk sk s sk sk sk sk sk ok ok sk sk o sk sk ok sk sk sk ok ok sk sk sk sk ok sk sk sk ok sk sk sk sk ok
static void WriteCommand(unsigned char cmd)

{

SPI_CS_Low();
CD_INACTIVEQ);
SPI_SendByte(cmd) ;
SPI_CS_HighQ);

}

static void MoveTo_XY(uint8_t PosX, uint8_t Page)
{
// Set Page
if (Page>(DOGS102_PAGESIZE-1))
Page=D0GS102_PAGESIZE-1;

WriteCommand (SET_PAGE_ADDRESS | (Page & TAKE_PAGE));
//WriteCommand (SET_PAGE_ADDRESS | (Page));

// Set Column Address
if (PosX>D0GS102_PIXELX-1)
PosX=D0GS102_PIXELX-1;

WriteCommand (SET_COLUMN_ADDRESS_LSB_bm | (PosX & TAKE_LSB));
WriteCommand (SET_COLUMN_ADDRESS_MSB_bm | (PosX >>4));
}

/] /] 33Kk ok sk ok sk sk ok s ok sk sk ok s ok ok sk sk ok s ok 3k ok ok s ok 3 ok 3k sk ok 3 ok 3 3k ok 3 ok 3k ok ok s ok 3 ok 3 3k ok 3 ok 3 ok ok 3 ok 3 ok 3k 3k ok s ok 3 3k ok 3k ok 3 ok K ok ok ok K

// write cache to display
[ [ HFAAAA KA AAA A KA AA KK KA KKK AR A KA KKK AR KK AR K KA AR K KA AR K KA A KKK A KKK KK

static void WriteCache(unsigned char PosX, unsigned char Page, unsigned int Len)

{
int temp;
if (Page>(D0GS102_PAGESIZE-1))
Page=D0GS102_PAGESIZE-1;

if (PosX>D0GS102_PIXELX-1)
PosX=DOGS102_PIXELX-1;

MoveTo_XY(PosX,Page) ;
temp=PosX; //Startposition an temp weitergeben
for(unsigned int i=0;i<Len;i++)

{
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if (temp==(D0GS102_PIXELX-1))
{
Page++; //erhdhe aufs nichste page
if (Page>(D0GS102_PAGECNT-1))
Page = (DOGS102_PAGECNT-1); //eigentlich unschdn

temp=0;

MoveTo_XY(0,Page); //Neupositionierung im neuen page
}
WriteData(LCDCache [(DOGS102_PIXELX * Page) + temp]);
temp++;

/* signum function */
static int sgn(int x){

return (x >0) 71 : (x<0) ?-1:0;
}

void DrawPixel(unsigned char x, unsigned char y, unsigned char on) //on==1 Pixel
schreiben on==0 Pixel l6schen
{
unsigned char page, pageBit, byte;
if (y>(DOGS102_PIXELY-1))
y=(D0GS102_PIXELY-1);

if (x>D0GS102_PIXELX-1)

x=D0GS102_PIXELX-1;

page =y / (DOGS102_PAGECNT); //konvertiere y Koordinate in pages
pageBit = y % (DOGS102_PAGECNT); //die Restpixel

if (on == 0) LCDCache[(DOGS102_PIXELX * page) + x] &= ~(1<<pageBit);
else LCDCache [(DOGS102_PIXELX * page) + x] |= (1<<pageBit);

WriteCache(x, page, 1);
//WriteCache(0,0,D0GS102_CACHE_SIZE);

void DrawRect(unsigned char startX, unsigned char startY, unsigned char endX,
unsigned char endY)
{
for(uint8_t i=startY; i<endY; i++)
{
DrawPixel (startX,i,1);
DrawPixel(endX,i,1);
}

for(uint8_t i=startX; i<endX; i++)
{
DrawPixel(i,startY,1);
DrawPixel(i,endY,1);
}
}

void DrawMyLogo(unsigned char PosX, unsigned char Page)
{
//unsigned int arr[]={0x3FFC,0x0333,0x0333,0x0333,0x0333,0x0333,0x0333,0x0CCF}; //
Copyright R
unsigned int arr[]={0x03,0x01,0xFF,0xFF,0x80,0x80,0xFF,0xFF,0x80,0x80,0xFF,0xFF,0
x80,0x80};
//unsigned int arr[]={0x80,0x80,0xFF,0xFF,0x80,0x80,0xFF,0xFF,0x80,0x80,0xFF,0xFF
,0x01,0x03};

if (Page>(D0GS102_PAGESIZE-1))
Page=D0GS102_PAGECNT-1;

if (PosX>D0GS102_PIXELX-MY_LOGO_LENGTH)
PosX=D0GS102_PIXELX-MY_LOGO_LENGTH;

for(int i=0; i<=(sizeof (arr)/sizeof (unsigned int));i++)
{

LCDCache [(DOGS102_PIXELX*Page)+PosX+i]=arr[i];
}
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WriteCache (PosX,Page, (sizeof (arr)/sizeof (unsigned int)));
//DrawrasterCircle (PosX+MY_LOGO_LENGTH/4,Page*D0GS102_PAGESIZE+2,8,1);

[/ ok sk ok sk sk sk s ok sk ok sk ok sk ok ok sk sk sk s ok ok sk sk s ok sk sk sk sk ok ok sk sk sk sk ok sk sk sk ok sk sk o sk sk ok sk sk sk ok sk sk sk ok sk ok ok
// Bresenham algorithm functions

[ [k skokskokskok sk sk ok sk ok sk ok sk sk ok sk ok sk sk sk ok sk ok sk sk sk ok sk sk sk ok ok sk ok sk sk sk ok sk ok sk sk s sk sk ok sk sk ok sk ok sk sk sk ok ok sk sk ok sk ok ok
//Beschreibung siehe Wikipedia

void DrawLine_gbham(int xstart,int ystart,int xend,int yend, unsigned char on)

/*

* Bresenham-Algorithmus: Linien auf Rasterger&ten zeichnen

*

* Eingabeparameter:

* int xstart, ystart = Koordinaten des Startpunkts
* int xend, yend = Koordinaten des Endpunkts

*

* Ausgabe:

* void SetPixel(int x, int y) setze ein Pixel in der Grafik
* (wird in dieser oder aehnlicher Form vorausgesetzt)
*/

{

int x, y, t, dx, dy, incx, incy, pdx, pdy, ddx, ddy, es, el, err;

/* Entfernung in beiden Dimensionen berechnen */
dx = xend - xstart;
dy = yend - ystart;

/* Vorzeichen des Inkrements bestimmen */
incx = sgn(dx);

incy = sgn(dy);

if (dx<0) dx = -dx;

if (dy<0) dy = -dy;

/* feststellen, welche Entfernung gréfer ist */
if (dx>dy)
{

/* x ist schnelle Richtung */

pdx=incx; pdy=0; /* pd. ist Parallelschritt */

ddx=incx; ddy=incy; /* dd. ist Diagonalschritt */

es =dy; el =dx; /* Fehlerschritte schnell, langsam */
} else
{

/* y ist schnelle Richtung */

pdx=0; pdy=incy; /* pd. ist Parallelschritt */

ddx=incx; ddy=incy; /* dd. ist Diagonalschritt */

es =dx; el =dy; /* Fehlerschritte schnell, langsam */
}

/* Initialisierungen vor Schleifenbeginn */
X = xstart;

y = ystart;

err = el/2;

DrawPixel(x,y,on);

/% Pixel berechnen */
for(t=0; t<el; ++t) /* t zaehlt die Pixel, el ist auch Anzahl */
{

/* Aktualisierung Fehlerterm */

err -= es;
if (err<0)
{

/* Fehlerterm wieder positiv (>=0) machen */
err += el;
/* Schritt in langsame Richtung, Diagonalschritt */
x += ddx;
y += ddy;
} else

/* Schritt in schnelle Richtung, Parallelschritt */
x += pdx;
y += pdy;
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}
DrawPixel(x,y,on);
}
} /* gbham() */

void DrawrasterCircle(int x0, int yO, int radius, unsigned char on)

{

int £ = 1 - radius;

int ddF_x = 0;

int ddF_y = -2 * radius;
int x = 0;

int y = radius;

DrawPixel(x0, yO + radius,on);
DrawPixel(x0, yO - radius,on);
DrawPixel(x0 + radius, yO,on);
DrawPixel(x0 - radius, yO,on);

while(x < y)

{

if(f >= 0)

{
y==s
ddF_y += 2;
f += ddF_y;

}

X++;

ddF_x += 2;

f += ddF_x + 1;

DrawPixel(x0 + x, yO + y,on);
DrawPixel(x0 - x, yO + y,on);
DrawPixel(x0 + x, yO - y,on);
DrawPixel(x0 - x, yO - y,on);
DrawPixel(x0 + y, yO + x,on);
DrawPixel(x0 - y, yO + x,on);
DrawPixel(x0 + y, yO - x,on);
DrawPixel(x0 - y, yO - x,on);
}
}

void DrawEllipse(int xm, int ym, int a, int b,unsigned char on)

{
int dx = 0, dy = b; /* im I. Quadranten von links oben nach rechts unten */
long a2 = a*a, b2 = bxb;
long err = b2-(2+b-1)*a2, e2; /* Fehler im 1. Schritt */

do {
DrawPixel (xm+dx, ym+dy,on); /* I. Quadrant */
DrawPixel (xm-dx, ym+dy,on); /* II. Quadrant */
DrawPixel (xm-dx, ym-dy,on); /* III. Quadrant */
DrawPixel (xm+dx, ym-dy,on); /* IV. Quadrant */

e2 = 2*err;

if (e2 < (2*%dx+1)*b2) { dx++; err += (2*dx+1)*b2; }

if (e2 > -(2xdy-1)*a2) { dy--; err -= (2+dy-1)*a2; }
} while (dy >= 0);

while (dx++ < a) { /* fehlerhafter Abbruch bei flachen Ellipsen (b=1) */
DrawPixel (xm+dx, ym,on); /* -> Spitze der Ellipse vollenden */
DrawPixel (xm-dx, ym,on);
}
}

%%k ko ko ok ok ok sk ok Kok ok ok ok Kok ok ok ok K ok ok ok ok Kok ok ok ok K ok ok ok ok Kok ok ok K ok ok ok ok Kok ok ok oK ok K ok ok
// Init the hardware SPI
[/ ks okskok ks ks sk ok sk sk ok ok sk sk sk ko sk sk sk ok sk sk sk sk ko sk sk sk ok sk ks sk s stk sk sk sk sk ok sk sk stk ok sk ok sk ok ok ok
void SPI_Init(void)
{

// Init Serial Ports

SPI_DDR |= (1<<SPI_SCK) | (1<<SPI_MOSI) | (1<<SPI_CS);

SPI_PORT_OUT |= (1<<SPI_SCK); //anfangs SPI_PORT
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// SPI Modus wdhlen, Vorteiler wdhlen , SPI aktivieren, Double Speed aktivieren,
SPI Master Modus aktivieren

SPIC.CTRL = SPI_MODE_O_gc | SPI_PRESCALER_DIV4_gc | (1<< SPI_ENABLE_bp) | (1<<
SPI_CLK2X_bp) |(1<< SPI_MASTER_bp);

// Interrupt ausschalten
SPIC.INTCTRL = SPI_INTLVL_OFF_gc;
// SPI Status auf O setzen
SPIC.STATUS = 0;

}

[ [ Fkokok sk ok ksk sk ok ook sk ok ok ook ok ok ok sk sk ok sk sk kok sk sk ok ok sk sk ok ok sk sk koK sk sk ok sk ok ok ok ok ok
// Send a byte via SPI
[/ sk sokok ks sk ok ok sk sk ok ok ok sk sk ok ks sk ok ok ks sk ok ok ks sk ok ok ks sk ok ok ok ks sk ok ok ok ks sk ok ok ks sk ok o sk sk ko ok sk ok ok
void SPI_SendByte(unsigned char data)
{

SPIC.DATA = data; //Sendet ein Byte

while (! (SPIC.STATUS & (1<<SPI_IF_bp))); //Wartet bis Byte gesendet wurde
}

void SPI_CS_Low()
{

CS_LOW;
}

void SPI_CS_High()
{

CS_HIGH;
}

/*

* DisplayTreiber_D0GS102.c

*

* Created: 10.03.2014 21:19:42
* Author: hawxgamer

*/

#include <avr/io.h>
#include "dogs102.h"
#include "fontbx7.h"
#include "font12x16.h"

int main(void)

{

D0GS102_Init();
D0GS102_Clear();

//DrawPixel (50, 30,1);

//D0GS102_SetInvert(1);

tFont bla=Fontbx7;
D0GS102_Clear();

DOGS102_PutStr(40,4,"Assassin’s Creed World", bla );
bla=Font12x16;
D0GS102_PutStr (40,6, "Brotherhood", bla );

DrawPixel(10,10,1);
DrawPixel(10,11,1);
DrawPixel(10,12,0);
DrawPixel(10,13,1);
DrawRect (20,20,60,30);
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39 DrawLine_gbham(20,20,60,30,1);
40

41 DrawrasterCircle(30,30,20,1);
42 DrawEllipse(40,40,10,30,1);

43 //D0GS102_SetContrast (30) ;

44 DrawMyLogo (80,2) ;

45

46

47 while (1)

48 {

49 //TODO: : Please write your application code
50 }

51}




