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#define SND_ENABLED           0x00000080

#define SND_OUTPUT_RATIO_25   0x0000

#define SND_OUTPUT_RATIO_50   0x0001

#define SND_OUTPUT_RATIO_100  0x0002

#define DSA_OUTPUT_RATIO_50   0x0000

#define DSA_OUTPUT_RATIO_100  0x0004

#define DSA_OUTPUT_TO_RIGHT   0x0100

#define DSA_OUTPUT_TO_LEFT    0x0200

#define DSA_OUTPUT_TO_BOTH    0x0300

#define DSA_TIMER0            0x0000

#define DSA_TIMER1            0x0400

#define DSA_FIFO_RESET        0x0800

#define DSB_OUTPUT_RATIO_50   0x0000

#define DSB_OUTPUT_RATIO_100  0x0008

#define DSB_OUTPUT_TO_RIGHT   0x1000

#define DSB_OUTPUT_TO_LEFT    0x2000

#define DSB_OUTPUT_TO_BOTH    0x3000

#define DSB_TIMER0            0x0000

#define DSB_TIMER1            0x4000

#define DSB_FIFO_RESET        0x8000
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wav2gba <input.wav> <output.bin>
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wav2gba splash.wav splash.bin
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const unsigned char splash[] =

{

0x00,0x00,0x00,0x00,0x00,0x00,0x7D,0x00,0x00,0x00,0x00,0x00,

0x18,0x2D,0x00,0x00,0xFA,0x00,0xFD,0xFD,0x03,0x00,0xFD,0x03,

0xFD,0x03,0x00,0xFA,0xFD,0xFD,0xFA,0xFD,0x03,0x00,0x00,0x03,

0x03,0x0C,0x00,0x06,0x00,0x03,0x03,0x00,0x00,0xFD,0xFA,0xFD,

. . . 

0xFA,0xFD,0x00,0xFA,0x06,0x00,0xFD,0xFD,0xFD,0xF7,0x00,0xFD,

0xFD,0x03,0xFD,0xFA,0x03,0xFA,0x03,0x00,0xFD,0x03,0x09,0xFD,

0x00,0x00,0xFA,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00

};
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@echo off

wav2gba %1.wav %1.bin

if exist %1.bin bin2c %1.bin %1.c
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wav splash
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'data' not found
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8 bit required
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//////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 9: The Sound System

// SoundTest Project

// main.h header file

//////////////////////////////////////////////////

typedef unsigned char u8;

typedef unsigned short u16;

typedef unsigned long u32;

//define some video registers/values

#define REG_DISPCNT *(u32*)0x4000000

#define BG2_ENABLE 0x400

#define SetMode(mode) REG_DISPCNT = (mode)

//define some interrupt registers

#define REG_IME        *(u16*)0x4000208

#define REG_IE         *(u16*)0x4000200

#define REG_IF         *(u16*)0x4000202

#define REG_INTERRUPT  *(u32*)0x3007FFC

#define REG_DISPSTAT   *(u16*)0x4000004

#define INT_VBLANK     0x0001

//define some timer and DMA registers/values

#define REG_TM0D       *(volatile u16*)0x4000100

#define REG_TM0CNT     *(volatile u16*)0x4000102

#define REG_DMA1SAD    *(volatile u32*)0x40000BC

#define REG_DMA1DAD    *(volatile u32*)0x40000C0

#define REG_DMA1CNT_H  *(volatile u16*)0x40000C6

#define TIMER_ENABLE    0x80

#define DMA_DEST_FIXED  64

#define DMA_REPEAT      512

#define DMA_32          1024

#define DMA_ENABLE      32768

#define DMA_TIMING_SYNC_TO_DISPLAY  4096 | 8192

//define some sound hardware registers/values
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#define REG_SGCNT0_H *(volatile u16*)0x4000082

#define REG_SGCNT1 *(volatile u16*)0x4000084

#define DSOUND_A_RIGHT_CHANNEL  256

#define DSOUND_A_LEFT_CHANNEL   512

#define DSOUND_A_FIFO_RESET     2048

#define SOUND_MASTER_ENABLE     128

��	�'�����	���'��
�	�0��	
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//////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 9: The Sound System

// SoundTest Project

// main.c source code file

//////////////////////////////////////////////////

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

#include "main.h"

#include "splash.c"

//global variables

u16 len = 0;

//////////////////////////////////////////////////

// Function: MyHandler

// Custom interrupt callback function

//////////////////////////////////////////////////

void MyHandler(void)

{

    //disable/store interrupts

    REG_IME = 0x00;

    u16 Int_Flag = REG_IF;

    //look for vertical refresh

    if((REG_IF & INT_VBLANK) == INT_VBLANK)

    {

        if (!len--)
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        {

            //stop playback: disable the timer and DMA

            REG_TM0CNT = 0;

            REG_DMA1CNT_H = 0;

        }

    }

    //restore/enable interrupts

    REG_IF = Int_Flag;

    REG_IME = 0x01;

}

//////////////////////////////////////////////////

// Function: main()

// Entry point for the program

//////////////////////////////////////////////////

int main(void)

{

    u16 samplerate = 8000;

    u16 samplelen = 11568;

    u16 samples;

    SetMode(3 | BG2_ENABLE);

    //create custom interrupt handler for vblank (chapter 8)

    REG_IME = 0x00;

    REG_INTERRUPT = (u32)MyHandler;

    REG_IE |= INT_VBLANK;

    REG_DISPSTAT |= 0x08;

    REG_IME = 0x01;

    //output to both channels and reset the FIFO

    REG_SGCNT0_H = DSOUND_A_RIGHT_CHANNEL |

        DSOUND_A_LEFT_CHANNEL | DSOUND_A_FIFO_RESET;

    //enable all sound

    REG_SGCNT1 = SOUND_MASTER_ENABLE;

    //DMA1 source address

    REG_DMA1SAD = (u32)splash;

    //DMA1 destination address
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    REG_DMA1DAD = 0x40000A0;

    //write 32 bits into destination every vblank

    REG_DMA1CNT_H =  DMA_DEST_FIXED | DMA_REPEAT | DMA_32 |

        DMA_TIMING_SYNC_TO_DISPLAY | DMA_ENABLE;

    //set the sample rate

    samples = 16777216 / samplerate;

    REG_TM0D = 65536 - samples;

    //determine length of playback in vblanks

    len = samplelen / samples * 15.57;

    //enable the timer

    REG_TM0CNT = TIMER_ENABLE;

    //run forever

    while(1);

    return 0;

}
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samples = 16777216 / samplerate;

SampleLength = samplelength / samples * 15.57;
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void PlaySound(sound *theSound)

{

    u16 samples;
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    //output to both channels and reset the FIFO

    REG_SGCNT0_H = DSOUND_A_RIGHT_CHANNEL |

    DSOUND_A_LEFT_CHANNEL | DSOUND_A_FIFO_RESET;

    //enable all sound

    REG_SGCNT1 = SOUND_MASTER_ENABLE;

    //DMA1 source address

    REG_DMA1SAD = (u32)theSound->pBuffer;

    //DMA1 destination address

    REG_DMA1DAD = 0x40000A0;

    //write 32 bits into destination every vblank

    REG_DMA1CNT_H =  DMA_DEST_FIXED | DMA_REPEAT | DMA_32 |

        DMA_TIMING_SYNC_TO_DISPLAY | DMA_ENABLE;

    //set the sample rate

    samples = 16777216 / theSound->samplerate; //2097

    REG_TM0D = 65536 - samples;

    //keep track of the playback position and length

    SampleLength = theSound->length / samples * 15.57;

    SamplePosition = 0;

    //enable the timer

    REG_TM0CNT = TIMER_ENABLE;

}
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typedef struct tagSound

{

    void *pBuffer;

    u16 samplerate;

    u32 length;

}sound;
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sound s_panther = {&panther, 8000, 16288};

sound s_thunder = {&thunder, 8000, 37952};

sound s_door = {&door, 8000, 16752};

sound s_birds = {&birds, 8000, 29280};
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SamplePosition++;

if (SamplePosition > SampleLength)

{

    REG_TM0CNT = 0;

    REG_DMA1CNT_H = 0;

    SampleLength = 0;

}
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//////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 9: The Sound System

// PlaySamples Project

// main.h header file

//////////////////////////////////////////////////

typedef unsigned char u8;

typedef unsigned short u16;

typedef unsigned long u32;

typedef signed char s8;

typedef signed short s16;

typedef signed long s32;

#include "font.h"

#include <stdlib.h>

#include <string.h>

//function prototypes

void Print(int left, int top, char *str, unsigned short color);

void DrawChar(int left, int top, char letter, unsigned short color);

void DrawPixel3(int x, int y, unsigned short color);

//define some video registers/values

unsigned short* videoBuffer = (unsigned short*)0x6000000;

#define REG_DISPCNT *(u32*)0x4000000

#define BG2_ENABLE 0x400

#define SetMode(mode) REG_DISPCNT = (mode)

//define some interrupt registers

#define REG_IME        *(u16*)0x4000208

#define REG_IE         *(u16*)0x4000200

#define REG_IF         *(u16*)0x4000202

#define REG_INTERRUPT  *(u32*)0x3007FFC

#define REG_DISPSTAT   *(u16*)0x4000004

#define INT_VBLANK     0x0001



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

������������

//define some timer and DMA registers/values

#define REG_TM0D       *(volatile u16*)0x4000100

#define REG_TM0CNT     *(volatile u16*)0x4000102

#define REG_DMA1SAD    *(volatile u32*)0x40000BC

#define REG_DMA1DAD    *(volatile u32*)0x40000C0

#define REG_DMA1CNT_H  *(volatile u16*)0x40000C6

#define TIMER_ENABLE    0x80

#define DMA_DEST_FIXED  64

#define DMA_REPEAT      512

#define DMA_32          1024

#define DMA_ENABLE      32768

#define DMA_TIMING_SYNC_TO_DISPLAY  4096 | 8192

//define some sound hardware registers/values

#define REG_SGCNT0_H *(volatile u16*)0x4000082

#define REG_SGCNT1 *(volatile u16*)0x4000084

#define DSOUND_A_RIGHT_CHANNEL  256

#define DSOUND_A_LEFT_CHANNEL   512

#define DSOUND_A_FIFO_RESET     2048

#define SOUND_MASTER_ENABLE     128

//define button hardware register/values

volatile unsigned int *BUTTONS = (volatile unsigned int *)0x04000130;

#define BUTTON_A 1

#define BUTTON_B 2

#define BUTTON_R 256

#define BUTTON_L 512

//////////////////////////////////////////////////

// Function: Print

// Prints a string using the hard-coded font

//////////////////////////////////////////////////

void Print(int left, int top, char *str, unsigned short color)

{

    int pos = 0;

    while (*str)

    {

        DrawChar(left + pos, top, *str++, color);
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        pos += 8;

    }

}

//////////////////////////////////////////////////

// Function: DrawChar

// Draws a character one pixel at a time

//////////////////////////////////////////////////

void DrawChar(int left, int top, char letter, unsigned short color)

{

    int x, y;

    int draw;

    for(y = 0; y < 8; y++)

        for (x = 0; x < 8; x++)

        {

            // grab a pixel from the font char

            draw = font[(letter-32) * 64 + y * 8 + x];

            // if pixel = 1, then draw it

            if (draw)

                DrawPixel3(left + x, top + y, color);

        }

}

//////////////////////////////////////////////////

// Function: DrawPixel3

// Draws a pixel in mode 3

//////////////////////////////////////////////////

void DrawPixel3(int x, int y, unsigned short color)

{

    videoBuffer[y * 240 + x] = color;

}

/////////////////////////////////////////////////////////////

// Function: DrawBox3

// Draws a filled box

/////////////////////////////////////////////////////////////

void DrawBox3(int left, int top, int right, int bottom,

    unsigned short color)

{
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    int x, y;

    for(y = top; y < bottom; y++)

        for(x = left; x < right; x++)

            DrawPixel3(x, y, color);

}
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//////////////////////////////////////////////////

// Programming The Game Boy Advance

// Chapter 9: The Sound System

// PlaySamples Project

// main.c source code file

//////////////////////////////////////////////////

#define MULTIBOOT int __gba_multiboot;

MULTIBOOT

#include "main.h"

#include "panther.c"

#include "thunder.c"

#include "door.c"

#include "birds.c"

//create a struct to keep track of sound data

typedef struct tagSound

{

    void *pBuffer;

    u16 samplerate;

    u32 length;

}sound;

//create variables that describe the sounds

sound s_panther = {&panther, 8000, 16288};

sound s_thunder = {&thunder, 8000, 37952};

sound s_door = {&door, 8000, 16752};
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sound s_birds = {&birds, 8000, 29280};

//global variables

u16 SamplePosition = 0;

u16 SampleLength = 0;

char temp[20];

//////////////////////////////////////////////////

// Function: PlaySound

// Plays a sound sample using DMA

//////////////////////////////////////////////////

void PlaySound(sound *theSound)

{

    u16 samples;

    

    //output to both channels and reset the FIFO

    REG_SGCNT0_H = DSOUND_A_RIGHT_CHANNEL |

        DSOUND_A_LEFT_CHANNEL | DSOUND_A_FIFO_RESET;

    //enable all sound

    REG_SGCNT1 = SOUND_MASTER_ENABLE;

    //DMA1 source address

    REG_DMA1SAD = (u32)theSound->pBuffer;

    //DMA1 destination address

    REG_DMA1DAD = 0x40000A0;

    //write 32 bits into destination every vblank

    REG_DMA1CNT_H =  DMA_DEST_FIXED | DMA_REPEAT | DMA_32 |

        DMA_TIMING_SYNC_TO_DISPLAY | DMA_ENABLE;

    //set the sample rate

    samples = 16777216 / theSound->samplerate; //2097

    REG_TM0D = 65536 - samples;

    //keep track of the playback position and length

    SampleLength = theSound->length / samples * 15.57;

    SamplePosition = 0;

    //enable the timer

    REG_TM0CNT = TIMER_ENABLE;



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

������������

}

//////////////////////////////////////////////////

// Function: MyHandler

// Custom interrupt callback function

//////////////////////////////////////////////////

void MyHandler(void)

{

    u16 Int_Flag;

    //disable interrupts

    REG_IME = 0x00;

    //backup the interrupt flags

    Int_Flag = REG_IF;

    //look for vertical refresh

    if((REG_IF & INT_VBLANK) == INT_VBLANK)

    {

        //is a sample currently playing?

        if (SampleLength)

        {

            //display the current playback position

            DrawBox3(80, 80, 120, 100, 0x0000);

            sprintf(temp, "%i", SamplePosition);

            Print(80, 80, temp, 0xDFFD);

            sprintf(temp, "%i", SampleLength);

            Print(80, 90, temp, 0xDFFD);

            //increment the position, check if complete

            SamplePosition++;

            if (SamplePosition > SampleLength)

            {

                //stop playback: disable the timer and DMA

                REG_TM0CNT = 0;

                REG_DMA1CNT_H = 0;

                //reset length

                SampleLength = 0;

            }

        }



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

������������

    }

    //restore the interrupt flags

    REG_IF = Int_Flag;

    //enable interrupts

    REG_IME = 0x01;

}

//////////////////////////////////////////////////

// Function: main()

// Entry point for the program

//////////////////////////////////////////////////

int main(void)

{

    SetMode(3 | BG2_ENABLE);

    Print(0, 0, "PLAYSAMPLES DEMO", 0xFFFF);

    Print(0, 20, "A - THUNDER", 0x0FF0);

    Print(0, 30, "B - BIRDS", 0xF00F);

    Print(0, 40, "L - PANTHER", 0x00FF);

    Print(0, 50, "R - DOOR", 0xFF00);

    Print(0, 80, "POSITION: ", 0xCFFC);

    Print(0, 90, "LENGTH  : ", 0xCFFC);

    //create custom interrupt handler for vblank (chapter 8)

    REG_IME = 0x00;

    REG_INTERRUPT = (u32)MyHandler;

    REG_IE |= INT_VBLANK;

    REG_DISPSTAT |= 0x08;

    REG_IME = 0x01;

    //run forever

    while(1)

    {

        if (!SampleLength)

        {

            if (!(*BUTTONS & BUTTON_A))

                PlaySound(&s_thunder);

            if (!(*BUTTONS & BUTTON_B))

                PlaySound(&s_birds);
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            if (!(*BUTTONS & BUTTON_L))

                PlaySound(&s_panther);

            if (!(*BUTTONS & BUTTON_R))

                PlaySound(&s_door);

         }

    }

    return 0;

}

%�������	��� 	������������������ ����	��������	�������	���������	����	��
����
��	!�����	�
�
��	����'�����		�����
	�����	�����������
����������	��
���������������	��������)������
�����������	����	�� ���	�� �
����������	�F��
	�����
����F����	���������
��	!�����	����� 	�� 
�	����	�����	���	������������
	�����	�����	���	��������	!�	
�	��	�

'����
�
����������	
������		�������	
��	� �����	���������
�� �
	������	������"����	�
�	��������
��	�, �
	���'�����������, �
	���'������������	���������� �����
	��	������	
��������������� 
��	�������������	
��
����	���������	��	�����
�����������������������	������������� 	�������
��
	���	����
��
��������� ������	�����������	����	�	
���������		�������	������������
�
	��	�����	
	����������������
	�����������
��
�����������������		�����	
	���������������	�
�����	
������������� ����	�	���������
�������������������������
��������
������
��
�����
0�
���
	�������	������������������	���������������	����������������������	������������
�����
�����������������������!�����%�
	����	��	��������� ���������������
�
����������C
�� �����
����	�������
�
	�	�	������������	
����������	�	���	
������ 
��	�������������������
�
��
� �	��	!�	��	����
	�����������������
	���
	������������	��
������������	������		�

-����	��	�
��	������ ���������	��	��� �����	������
	���
�	���	����	
�����������	��	�
�	�������������� 
�	
����	�������������	���������	��	�����
����	�������	�-, ;< / ������	���	����	
��
������
�����	
�

����������	 ���	�'�����	����
��
�������������	�����	����� �������	�������	
�	��� ��	���	���
'		���������������	
�����
��� ��� ��	���	��� ����� ��9�����������9������	!�����	����������
�����	
�������������	�	!�	
�	��	�����	
�������������������������	��

����������! ���	�&���'����	���
��
��������������	���������������������������	���������	
�
��������/ �������	��
��
������������� ���������	���������������	���������	������	�����������
���	��

����������" ���	�&���'����	���
��
��������
����������
�����������������	�������B������;�
���������8�����	���	��
��
���������������
	���������������	���	�����	����	
��������$�
7 ���,�� ���B	���;������'��
�������'	�	���



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

������������

-����	
�S ��2
��	������ ����1��2�� �����	�������
��	
�
	���
�	���	����
����������	
	���������������	
��
��	�1��2������������?:��������	 �����	�1�	�������� ������������
��������	����� 	
�����	��	��
�����	�1��2������	������������	���!�,�

?��# �� �����������������������	����
	��������������	���������������	��

���9

���6

-��M

,��*

9���
�	��
�0���	$���	���������������	�������
�����	
	��������

����
�	

���0���	

E��( �����
	���	��� ���������������������	�������	��

���0
	1�	��������/ ���������

���, �������'�����?�����,�������'�����9

-��, �
	���'�����������,�
	���'������

,��0/ �'����	��������( ��	�����	

6��( �������������
��
��������	���������������	
��������	
����� ��	���	�

���� ��9�

���� ��9���

-�����9����

,��� ��9���

J��( �������������
	�����������������
�	�������	����)������������	��

���* ���

���?9 ���

-��?M ���

,��96 ���

M��( ������	������	������������������	�������
	1�	������66�?��# 2�

�����	������	�� �����	�����	�������1�������

�����	������������		�����	
�����	��



Programming The Nintendo Game Boy Advance: The Unofficial Guide
Copyright (c)2003 by Jonathan S. Harbour -- http://www.jharbour.com

������������

-����	������	�� ���
	��
�	��
�����
�������������

,����	������	����������66�?::������	���	
��	�����

I��( ���������	����	�����	���
	�������������
���
	����	
�����	��
�����
	���:!:6::::*9�

���;8�H'@,-@�

���;8�H'< 7 @,H-@�HB

-��;8�H'< 7 @,H-@�H#

,��;8�H,'H-@�

*��# �� ������-&7 �����	����	����	�����	!	���	��	
��	�����

���E9�IM*

���?M�III�9?M

-��?�:96

,��MJ�JEJ

>��( ����� ��	���	��
������	����	���������������	�������
��	!������	���

���&-/

����D�� B�� �( ��	

-���-/ �( ��	�
�

,��,3%D%/ ���,&-/

?:��( ���������	����	�����	���������!��������&
��
���	
�������������������
�
���	�����	��
�������������	
�

���������( ��	

���-�������	�

-��C�
2� 	��

,��C
�� ���


