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MP3

PB13-SPI2_SCK : VS1003B-SCLK

PB14-SPI2_MISO : VS1003B-SO

PB15-SPI2_MOSI : VS1003B-SI

PB12-SPI2_NSS   : VS1003B-XCS

PB11                  : VS1003B-XRET

PC6                    : VS1003B-XDCS          

PC7                    : VS1003B-DREQ

   startup/start_stm32f10x_hd.c

                CMSIS/core_cm3.c

                CMSIS/system_stm32f10x.c

                FWlib/stm32f10x_gpio.c

                FWlib/stm32f10x_rcc.c

FWlib/stm32f10x_usart.c

FWlib/stm32f10x_sdio.c

FWlib/stm32f10x_dma.c

FWlib/stm32f10x_spi.c

FWlib/misc.c

FWlib/fsmc.c



stm32 http://firestm32.taobao.com

3 / 22

:  USER/main.c                      

                USER/stm32f10x_it.c           

                USER/sdcard.c                    

USER/diakio.c                     

USER/ff.c

USER/usart1.c

USER/vs1003.c

USER/SysTick.c

USER/lcd.c

USER/sd_fs_app.c

USER/sd_bmp.c

USER/mp3play.c

STM32 MP3
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VS1003-MP3/WMA  TDA1308

VS1003+TDA1308 ->

VS1003 MP3/WMA/MIDI ADPCM 

DSP  VS_DSP 4 ,

5KB RAM 0.5KB RAM 4

I/O UART ADC DAC

VS1003 

18 -

DAC RAM 

DSP 

VS1003
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SPI2 SI L R

VS1003 DA

TDA1308

MP3

TDA1308
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VS1003B TDA1308 datasheet

MicroSD +FATFS

-------------------------------------MP3 -----------------------------------------

MP3

� MP3 ->

MP3 (frame) MP3 MP3

MPEG1Layer-3 MPEG(Moving Pictures Experts Group)

MPEG MPEG1

MPEG Layer1

Layer2 Layer3 MP1 MP2 MP3

MPEG

MP1 MP2 4 1 6 1-8 1 MP3 10 1-

12 1 MP3 MP3

Huffman



stm32 http://firestm32.taobao.com

7 / 22

MP3

� MP3 ->

MP3 3 :TAG_V2(ID3V2),Frame,TAG_V1(ID3V1)

MP3 ID3V1 tag MP3 ID3V2 tag ID3V1

MP3 16 MP3 128

1. typedef struct tagID3V1

2. {

3. char Header[3]; // "TAG"

4. char Title[30]; //

5. char Artist[30]; //

6. char Album[30]; //

7. char Year[4]; //

8. char Comment[28]; //

9. char reserve; //

10. char track; //

11. char Genre; //

12. }ID3V1, *pID3V1;

MP3 ID3V2 ID3V1 ID3V1

beyond ID3V1 tag 

title artist ID3V1

ID3V1 30

’\0’

1 26ms

2

3 *1 26ms

4 *2

FrameSize = ( (( MPEGVersion == MPEG1 ? 144 : 72 ) * Bitrate) / SampleRate

) + PaddingBit

5 */
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� ID3V2 ID3V1

� Frame: frame

bitrate

mp3

� ID3V1 128 byte

MP3 FRAMHEADER 4 byte(32bit)

CRC FRAMHEADER

16bit 0 1 2

FRAMHEADER

FRAMHEADER CRC(free) MAIN_DATA

4byte 0 or 2 byte

MP3

---------------------------------------------------------------------------------------------

->

main

1. /*
2. * main
3. *
4. *
5. *
6. */
7. int main(void)
8. {
9. /* 72M */
10. SystemInit();
11.
12. /* SysTick 10us */
13. SysTick_Init();
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14.
15. /* 1 115200 8-N-1 */
16. USART1_Config();
17.
18. /* LED */
19. LED_GPIO_Config();
20.
21. /* 2.4TFT */
22. LCD_Init();
23.
24. /* ----- sd */
25. sd_fs_init();
26.

27. Set_direction(0); /* LCD */
28.
29. LCD_CLEAR(0,0,240,320);
30. //Lcd_show_bmp(0, 0,"/PIC.bmp");
31.
32. USART1_printf( USART1, " \r\n MP3 !\r\n " );
33.
34. /* MP3 I/O */
35. VS1003_SPI_Init();
36.
37. /* SD 0 */
38. //disk_initialize( 0 );
39.
40. /* MP3 vs1003.c */
41. MP3_Start();
42.
43. LED1(ON);
44.
45. /* SD (FATFS) */
46. MP3_Play();
47.
48. while (1)
49. {
50. }
51. } /* end of main */

SystemInit(); 72MHZ

ST3.0.0

main

ST3.0.0 SystemInit();

ST3.0.0

SysTick 10us SysTick 10us

USART1_Config(); 1 115200 8 1

LCD_Init(); 2.4TFT MP3
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sd_fs_init(); MicroSD 0

MicroSD SDIO_NVIC_Configuration();    

disk_initialize( 0 ); sd_fs_init();

MicroSD MP3

disk_initialize( 0 ); MicroSD

0 0~9 0

^_^

VS1003_SPI_Init(); MP3 VS1003B I/O

(SPI2) I/O VS1003_SPI_Init(); vs1003.c

1. * VS1003_SPI_Init 
2. * VS1003 I/O
3. *
4. *
5. *
6. */
7. void VS1003_SPI_Init(void)
8. {
9. SPI_InitTypeDef SPI_InitStructure;
10. GPIO_InitTypeDef GPIO_InitStructure;
11.
12. /* VS1003B I/O */
13. RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOA |RCC_APB2Periph_GPIOB | RCC_APB

2Periph_GPIOC , ENABLE);
14. /* SPI2 */
15. RCC_APB1PeriphClockCmd(RCC_APB1Periph_SPI2 ,ENABLE);
16.
17. /* SPI2 : PB13-SCK, PB14-MISO PB15-MOSI */
18. GPIO_InitStructure.GPIO_Pin = GPIO_Pin_13 | GPIO_Pin_14 | GPIO_Pin_15;
19. GPIO_InitStructure.GPIO_Speed =GPIO_Speed_50MHz;
20. GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF_PP;
21. GPIO_Init(GPIOB, &GPIO_InitStructure);
22.
23. /* PB12-XCS( ) */
24. GPIO_InitStructure.GPIO_Pin = GPIO_Pin_12;
25. GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;
26. GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP;
27. GPIO_Init(GPIOB, &GPIO_InitStructure);
28.
29. /* PB11-XRST( ) */
30. GPIO_InitStructure.GPIO_Pin = GPIO_Pin_11;
31. GPIO_Init(GPIOB, &GPIO_InitStructure);
32.
33.
34. /* PC6-XDCS( ) */
35. GPIO_InitStructure.GPIO_Pin = GPIO_Pin_6;
36. GPIO_Init(GPIOC, &GPIO_InitStructure);
37.
38. /* PC7-DREQ( ) */
39. GPIO_InitStructure.GPIO_Mode = GPIO_Mode_IPD;
40. GPIO_InitStructure.GPIO_Pin = GPIO_Pin_7;
41. GPIO_Init(GPIOC, &GPIO_InitStructure);
42.
43. /* SPI2 configuration */
44. SPI_InitStructure.SPI_Direction = SPI_Direction_2Lines_FullDuplex;
45. SPI_InitStructure.SPI_Mode = SPI_Mode_Master;
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46. SPI_InitStructure.SPI_DataSize = SPI_DataSize_8b;
47. SPI_InitStructure.SPI_CPOL = SPI_CPOL_Low;
48. SPI_InitStructure.SPI_CPHA = SPI_CPHA_1Edge;
49. SPI_InitStructure.SPI_NSS = SPI_NSS_Soft;
50. SPI_InitStructure.SPI_BaudRatePrescaler = SPI_BaudRatePrescaler_32;
51. SPI_InitStructure.SPI_FirstBit = SPI_FirstBit_MSB;
52. SPI_InitStructure.SPI_CRCPolynomial = 7;
53. SPI_Init(SPI2, &SPI_InitStructure);
54.
55. /* Enable SPI2 */
56. SPI_Cmd(SPI2, ENABLE);
57. }

SPI1 I/O

disk_initialize( 0 ); MicroSD

0 0~9 0

MP3_Start(); MP3 (standby) MP3_Start();

vs1003.c

1. /*
2. * MP3_Start
3. * MP3
4. *
5. *
6. *
7. */
8. void MP3_Start(void)
9. {
10. u8 BassEnhanceValue = 0x00; // 0
11. u8 TrebleEnhanceValue = 0x00; // 0
12. TRST_SET(0);
13. Delay_us( 1000 ); // 1000*10us = 10ms
14.
15. VS1003_WriteByte(0xff); // SPI
16. TXDCS_SET(1);
17. TCS_SET(1);
18. TRST_SET(1);
19. Delay_us( 1000 );
20.
21. Mp3WriteRegister( SPI_MODE,0x08,0x00); // VS1003
22. Mp3WriteRegister(3, 0x98, 0x00); // vs1003 ,3
23. Mp3WriteRegister(5, 0xBB, 0x81); // 48k
24. //
25. Mp3WriteRegister(SPI_BASS, TrebleEnhanceValue, BassEnhanceValue);
26. Mp3WriteRegister(0x0b,0x00,0x00); // VS1003
27. Delay_us( 1000 );
28.
29. while( DREQ == 0 ); // DREQ
30. }

vs1003.h

vs1003

pdf e
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MP3_Play(); SD

MP3_Play(); vs1003.c

1. /*
2. * MP3_Play
3. * SD
4. * mp3,mid,wav,wma 
5. *
6. *
7. *
8. */
9. void MP3_Play(void)
10. {
11. FRESULT res;
12. FILINFO finfo;
13. DIR dirs;
14. u16 count = 0;
15. char j = 0;
16. char path[50] = {""}; /* MicroSD */
17. char *result1, *result2, *result3, *result4;
18.
19. f_mount(0, &fs); /* 0 */
20.
21. if (f_opendir(&dirs, path) == FR_OK) /* */
22. {
23. while (f_readdir(&dirs, &finfo) == FR_OK) /* */
24. {
25. if ( finfo.fattrib & AM_ARC ) /* */
26. {
27. if( !finfo.fname[0] ) /*

*/
28. break;
29. USART1_printf( USART1, " \r\n : %s \r\n", finfo.fname );
30.
31. result1 = strstr( finfo.fname, ".mp3" ); /*

*/
32. result2 = strstr( finfo.fname, ".mid" );
33. result3 = strstr( finfo.fname, ".wav" );
34. result4 = strstr( finfo.fname, ".wma" );
35.
36. if ( result1!=NULL || result2!=NULL || result3!=NULL || result4

!=NULL )
37. {
38. PutChinese_strings22(10, 220, " ", 0, 1);
39.
40. res = f_open( &fsrc, finfo.fname, FA_OPEN_EXISTING | FA_READ ); /*

*/
41.
42. /* (ID3V1 tag / ID3V2 tag) */
43. if ( Read_ID3V1(&fsrc, &id3v1) == TRUE )
44. {// ID3V1 tag
45. printf( "\r\n %s \r\n", id3v1.title );
46. printf( "\r\n

%s \r\n", id3v1.artist );

47.
48. PutChinese_strings22(10, 200, " ", 0, 1);
49. PutChinese_strings22(80, 200, id3v1.title, 0, 1);

50.
51. PutChinese_strings22(10, 180, " ", 0, 1);
52. PutChinese_strings22(80, 200, id3v1.artist, 0, 1);

53. }
54. else
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55. {// MP3 ID3V1 tag,
ID3V2 tag

56. res = f_lseek(&fsrc, 0);
57. Read_ID3V2(&fsrc, &id3v2);
58.
59. printf( "\r\n %s \r\n", id3v2.title );
60. printf( "\r\n %s \r\n", id3v2.artist );
61.
62. PutChinese_strings22(10, 200, " ", 0, 1);
63. PutChinese_strings22(80, 200, id3v2.title, 0, 1);

64.
65. PutChinese_strings22(10, 180, " ", 0, 1);
66. PutChinese_strings22(80, 180, id3v2.artist, 0, 1);

67. }
68.
69. /* fsrc

Read_ID3V1/Read_ID3V2 fsrc */
70. res = f_open( &fsrc, finfo.fname, FA_OPEN_EXISTING | FA_REA

D );
71. //res = f_lseek(&fsrc, 0);
72.

73. br = 1; /* br */
74. TXDCS_SET( 0 ); /* VS1003 */
75. /* ------------------- --------------------*/
76. USART1_printf( USART1, " \r\n \r\n" );
77. for (;;)
78. {
79. res = f_read( &fsrc, buffer, sizeof(buffer), &br );
80. if ( res == 0 )
81. {
82. count = 0; /* 512

*/
83. Delay_us( 1000 ); /* 10ms */
84. while ( count < 512) /* SD

sector sector 512 */
85. {
86. if ( DREQ != 0 ) /* DREQ

*/
87. {
88. for (j=0; j<32; j++ ) /* VS1003 FIFO

32 */
89. {

90. VS1003_WriteByte( buffer[count] );

91. count++;
92. }
93. }
94. }
95. }
96. if (res || br == 0) break; /* MP3

*/
97. }
98. USART1_printf( USART1, " \r\n \r\n" );
99. /* ------------------- --------------------*/
100. count = 0;
101. /* VS1003 2048 0

*/
102. while ( count < 2048 )
103. {
104. if ( DREQ != 0 )
105. {
106. for ( j=0; j<32; j++ )
107. {
108. VS1003_WriteByte( 0 );

109. count++;
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110. }
111. }
112. }
113. count = 0;
114. TXDCS_SET( 1 ); /* VS1003 */
115. f_close(&fsrc); /* */
116. PutChinese_strings22(10, 220, " ", 0, 1);
117. }
118. }
119. } /* while (f_readdir(&dirs, &finfo) == FR_OK) */
120. } /* if (f_opendir(&dirs, path) == FR_OK) */
121. } /* end of MP3_Play */

1.

^_^

MP3_Play();

FATFS

f_mount(0, &fs);

0 0~9 0

f_opendir(&dirs, path) dirs

LINUX

LINUX

f_readdir(&dirs, &finfo) dirs

finfo ff.h

1. /* File object structure */
2.
3. typedef struct _FIL_ {
4. FATFS* fs; /* Pointer to the owner file system object */
5. WORD id; /* Owner file system mount ID */
6. BYTE flag; /* File status flags */
7. BYTE csect; /* Sector address in the cluster */
8. DWORD fptr; /* File R/W pointer */
9. DWORD fsize; /* File size */
10. DWORD org_clust; /* File start cluster */
11. DWORD curr_clust; /* Current cluster */
12. DWORD dsect; /* Current data sector */
13. #if !_FS_READONLY
14. DWORD dir_sect; /* Sector containing the directory entry */
15. BYTE* dir_ptr; /* Ponter to the directory entry in the window */
16. #endif
17. #if !_FS_TINY
18. BYTE buf[_MAX_SS];/* File R/W buffer */
19. #endif
20. } FIL;
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mp3 mid wav wma

f_open( &fsrc, finfo.fname, FA_OPEN_EXISTING | 

FA_READ );

Read_ID3V1() MP3 ID3V1 

tag TAG LCD

Read_ID3V1() mp3play.c

1. /*
2. * Read_ID3V1
3. * MP3 ID3V1
4. * - FileObject: file system
5. * - info: struct tag_info
6. *
7. * mp3 ID3V1 tag( ) ID3V2 tag( )
8. */
9. //void Read_ID3V1(FIL *FileObject, struct tag_info *info)
10. int Read_ID3V1(FIL *FileObject, struct tag_info *info)
11. {
12. /* ID3V1 128 byte */
13. res = f_lseek(FileObject,FileObject->fsize - 128 );
14.
15. /* ID3V1 128 byte */
16. res = f_read(FileObject, &readBuf, 128 , &n_Read);
17.
18. /* ID3V1 “TAG” */
19. if (strncmp("TAG", (char *) readBuf, 3) == 0) {
20. strncpy(info->title, (char *) readBuf + 3, MIN(30, sizeof(info->title) -

1));
21. /* */
22. strncpy(info->artist,(char *) readBuf + 3 + 30, MIN(30, sizeof(info->artist) - 1));
23.
24. /* */
25. strncpy(info->album,(char *) readBuf + 3 + 30 + 30, MIN(30, sizeof(info->album) -

1));
26.
27. /* */
28. strncpy(info->year,(char *) readBuf + 3 + 30 + 30 + 30, MIN(4, sizeof(info->year) -

1)); /* */
29. return TRUE;
30. }
31. else
32. {
33. return FALSE;
34. }
35. }

MP3

^_^

MP3 id3v1

mp3play.h

1. typedef struct tagID3V1

2. {
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3. char Header[3]; // "TAG"

4. char Title[30]; //

5. char Artist[30]; //

6. char Album[30]; //

7. char Year[4]; //

8. char Comment[28]; //

9. char reserve; //

10. char track; //

11. char Genre; //

12. }ID3V1, *pID3V1;

^_^

MP3 TAG MP3 MP3 ID3V2 

tag MP3 ID3V2 tag else 

Read_ID3V2(); Read_ID3V2() mp3play.c

1. /*
2. * Read_ID3V2
3. * MP3 ID3V2
4. * - FileObject: file system
5. * - info: struct tag_info
6. *
7. * MP3 ID3V2 ID3V1
8. */
9. void Read_ID3V2(FIL *FileObject, struct tag_info *info)
10. {
11. uint32_t p = 0;
12.
13. res = f_lseek(FileObject,0); /* */
14. res = f_read(FileObject, &readBuf, READBUF_SIZE , &n_Read); /*

READBUF_SIZE */
15.
16. if (strncmp("ID3", (char *) readBuf, 3) == 0) /* ID3V3 “ID3” */
17. {
18. uint32_t tag_size, frame_size, i;
19. uint8_t version_major;
20. int frame_header_size;
21.
22. /* 10 */
23. tag_size = ((uint32_t) readBuf[6] << 21) | ((uint32_t) readBuf[7] << 14) | ((uint1

6_t) readBuf[8] << 7) | readBuf[9];
24.
25. info->data_start = tag_size;
26. version_major = readBuf[3]; /* ID3V2.3 3 */
27.
28. if (version_major >= 3)
29. {
30. frame_header_size = 10; /* ID3V2.3 10 */
31. }
32. else
33. {
34. frame_header_size = 6;
35. }
36. i = p = 10;
37.
38. /* iterate through frames */
39. while (p < tag_size) /* */
40. {
41. if (version_major >= 3)
42. {
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43. frame_size = ((uint32_t) readBuf[i + 4] << 24) | ((uint32_t) readBuf[i + 5
] << 16) | ((uint16_t) readBuf[i + 6] << 8) | readBuf[i + 7];

44. }
45. else
46. {
47. frame_size = ((uint32_t) readBuf[i + 3] << 14) | ((uint16_t) readBuf[i + 4

] << 7) | readBuf[i + 5];
48. }
49. if (i + frame_size + frame_header_size + frame_header_size >= sizeof(readBuf))

50. {
51. if (frame_size + frame_header_size > sizeof(readBuf))
52. {
53. res = f_lseek(FileObject,FileObject-

>fptr + p + frame_size + frame_header_size);
54. res = f_read(FileObject, &readBuf, READBUF_SIZE , &n_Read);
55. p += frame_size + frame_header_size;
56. i = 0;
57. continue;
58. }
59. else
60. {
61. int r = sizeof(readBuf) - i;
62. memmove(readBuf, readBuf + i, r);
63. res = f_read(FileObject, (char *) readBuf + r, i , &n_Read);
64. i = 0;
65. }
66. }
67.
68. /* "TT2"/"TIT2" */
69. if (strncmp("TT2", (char *) readBuf + i, 3) == 0 || strncmp("TIT2", (char *) r

eadBuf + i, 4) == 0)
70. {
71. strncpy(info-

>title, (char *) readBuf + i + frame_header_size + 1, MIN(frame_size - 1, sizeof(info-
>title) - 1));

72. if( ( info->title[0] == 0xFE && info->title[1] == 0xFF ) || ( info-
>title[0] == 0xFF && info->title[1] == 0xFE ) )

73. {
74. /* unicode */
75. memset(info->title,0,sizeof(info->title));
76. printf( "-- MP3 title no support unicode \r\n");
77. }
78. }
79.
80. /* "TP1"/"TPE1" */
81. else if (strncmp("TP1", (char *) readBuf + i, 3) == 0 || strncmp("TPE1", (char

*) readBuf + i, 4) == 0)
82. {
83. strncpy(info-

>artist, (char *) readBuf + i + frame_header_size + 1, MIN(frame_size - 1, sizeof(info-
>artist) - 1));

84.
85. if( ( info->artist[0] == 0xFE && info->artist[1] == 0xFF ) || ( info-

>artist[0] == 0xFF && info->artist[1] == 0xFE ) )
86. {
87. /* unicode */
88. memset(info->artist,0,sizeof(info->artist));
89. printf( "-- MP3 artist no support unicode \r\n");
90. }
91. }
92.
93. p += frame_size + frame_header_size;
94. i += frame_size + frame_header_size;
95. }
96. }
97. }

------------------------------------------------------------------------------------------------

MP3 ^_^

ID3V2 4

ID3V2.3 ID3V1 ID3V2

ID3V2 ID3V1 ID3V1
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ID3V1 ID3V2 ID3V2

ID3V2 ID3V1 ID3V1

ID3V2.3

MP3

�

10 ID3V2.3

1. cha Header[3]; // “ID3”
2. char Ver // ID3V2.3 3
3. char Revision // 0
4. char Flag //
5. char Size[4] // 1

7 0

0xxxxxxx, 0xxxxxxx, 0xxxxxxx, 0xxxxxxx

0 28

1. int total_size;
2. total_size = (Size[0]&0x7f) << 21
3. +(Size[1]&0x7f) << 14
4. +(Size[3]&0x7f) << 7
5. +(Size[4]&0x7f);

^_^

�

TIT2

TPE1

TALB
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TRCK ( N/M N N M M N

M ASCII )

TYPE     ASCII

TCON    

COMM   eng\0 eng

ID3V2

ID3V2 16 MP3

ID3V2 ID3V1 16

Uedit32 16

c/c++

�

8

xxxxxxxx, xxxxxxxx, xxxxxxxx, xxxxxxxx

1. int FSize;
2. FSize = Size[0] * 0x100000000
3. +Size[1] * 0x10000
4. +Size[2] * 0x100
5. +Size[3];

------------------------------------------------------------------------------------------------

Read_ID3V2() ^_^

TXDCS_SET( 0 ); vs1003 vs1003

TXDCS_SET( 0 ); vs1003.h

1. #define XDCS (1<<6) // PC6-XDCS

2.

3. #define TXDCS_SET(x) GPIOC->ODR=(GPIOC->ODR&~XDCS)|(x ? XDCS:0)
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mp3

f_read( &fsrc, buffer, sizeof(buffer), &br ); 512

512 1024

sector 512 sector

VS1003_WriteByte( buffer[count] ); vs1003

32 vs1003 FIFO 32

for 

VS1003 2048 0

vs1003

vs1003 vs1003 datasheet

ic datasheet /

->

STM32 (DC5V) JLINK (

) MicroSD ( 1G ) mp3

115200 8-N-1

LCD

^_^
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LCD ^_^

3 mp3 Eason (

^_^) (yydt.mp3) (ysbg.mp3)

(yugan.mp3)

^_^


