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LCD + BMP

fire

E-Mail firestm32@foxmail.com

QQ 313303034

firestm32.blog.chinaunix.net

STM32

ST3.0.0

                                                             

SD SD

bmp LCD LCD

bmp

  PC8-SDIO-D0  ----DATA0   

  PC9-SDIO-D1 ----DATA1

  PC10-SDIO-D2 ----DATA2        

PC11-SDIO-D3 ----CD/DATA3 

  PC12-SDIO-CLK ----CLK  

  PD2-SDIO-CMD ----CMD    

  PD14-FSMC-D0 ----LCD-DB0          

  PD15-FSMC-D1 ----LCD-DB1         

  PD0-FSMC-D2  ----LCD-DB2         

  PD1-FSMC-D3 ----LCD-DB3         

  PE7-FSMC-D4  ----LCD-DB4        

  PE8-FSMC-D5 ----LCD-DB5         
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  PE9-FSMC-D6  ----LCD-DB6         

  PE10-FSMC-D7  ----LCD-DB7         

  PE11-FSMC-D8  ----LCD-DB8         

  PE12-FSMC-D9 ----LCD-DB9         

PE13-FSMC-D10 ----LCD-DB10        

  PE14-FSMC-D11 ----LCD-DB11        

  PE15-FSMC-D12 ----LCD-DB12        

  PD8-FSMC-D13 ----LCD-DB13        

  PD9-FSMC-D14 ----LCD-DB14        

  PD10-FSMC-D15 ----LCD-DB15       

PD4-FSMC-NOE ----LCD-RD          

  PD5-FSMC-NEW ----LCD-WR          

  PD7-FSMC-NE1 ----LCD-CS          

  PD11-FSMC-A16 ----LCD-DC          

  PE1-FSMC-NBL1 ----LCD-RESET

  PD13-FSMC-A18 ----LCD-BLACK-LIGHT

   startup/start_stm32f10x_hd.c

                CMSIS/core_cm3.c

                CMSIS/system_stm32f10x.c

FWlib/stm32f10x_rcc.c

FWlib/misc.c

Fwlib/stm32f10x_systick.c

FWlib/stm32f10x_exti.c

                FWlib/stm32f10x_gpio.c

FWlib/stm32f10x_sdio.c

FWlib/stm32f10x_dma.c

FWlib/stm32f10x_usart.c

FWlib/stm32f10x_fsmc.c
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:  USER/main.c

USER/stm32f10x_it.c

USER/systick.c

USER/usart1.c

USER/lcd.c

USER/ff.c

USER/sdcard.c

USER/diskio.c

USER/sd_fs_app.c

USER/Sd_bmp.c

STM32 LCD SD

SD

LCD



stm32 http://firestm32.taobao.com

4 / 26

III- v3.91

1  
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2 
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6768

4
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16*16 ’ ’

5 .

.c

6 LCD

pc
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VC6.0

1. #include <stdio.h>
2.
3. unsigned char cc[] =
4. {/*" " */
5. 0x00,0x80,0x10,0x90,0x08,0x98,0x0C,0x90,0x08,0xA0,0x00,0x80,0x3F,0xFC,

0x00,0x04,
6. 0x00,0x04,0x1F,0xFC,0x00,0x04,0x00,0x04,0x00,0x04,0x3F,0xFC,0x00,0x04,

0x00,0x00
7. };
8.
9. void main()
10. {
11. int i,j;
12. unsigned char kk;
13. for ( i=0; i<16; i++)
14. {
15. for(j=0; j<8; j++)
16. {
17. kk = cc[2*i] << j ; // J
18.
19. if( kk & 0x80) // 1
20. {
21. printf("8");
22. }
23. else
24. {
25. printf(" ");
26. }
27. }
28.
29. for(j=0; j<8; j++)
30. {
31.
32. kk = cc[2*i+1] << j ; // J
33.
34. if( kk & 0x80) // 1
35. {
36. printf("8");
37. }
38. else
39. {
40. printf(" ");
41. }
42.
43. }
44.
45. printf("\n");
46.
47. }
48. printf("\n\n");
49.
50. }
51.
52.
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7 III- v3.91 bin

( bin )

Font.dat , WinHex

.c
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SD HZLIB.bin

main

1. int main(void)
2. {
3. RCC_Configuration(); //
4.
5. LCD_Init(); //LCD
6. USART1_Config(); // 1
7. sd_fs_init(); //
8. Set_direction(0); //LCD AP
9. LCD_CLEAR(0,0,240,320); //
10. Lcd_show_bmp(0, 0,"/test.bmp"); // LCD SD

test.bmp
11. //
12. LCD_ShowString(50,10,1,"6X12 ASCII");
13. LCD_Show_8x16_String(50, 30, 1, "8X16 ASCII");
14. PutChinese_strings21(50,50," ",0,1);
15. PutChinese_strings11(50,70," ",0,0xffff);
16.
17. //
18. LCD_ShowString2(80,240,1,"6X12 ASCII");
19. LCD_Show_8x16_String2(80,220, 1, "8X16 ASCII");
20. PutChinese_strings22(80,200," ",0,1);
21. PutChinese_strings12(80,180," ",0,0xffff);
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22.
23. PutChinese_strings11(50,120," ",0,0xffff);
24. Screen_shot(0, 0, 320, 240, "/myScreen"); //
25. PutChinese_strings11(50,120," ",0,0xffff);
26. }

Main LCD bmp

14 PutChinese_strings21(50,50,"

",0,1);

1. /******************************************************
2. * PutChinese_strings21
3. *
4. * : pos: 0~(319-16)
5. * Ypos: 0~(239-16)
6. * str:
7. * Color:
8. * mode: 0--
9. * 1--
10. *
11. * PutChinese_strings2(200,100," ",0,0);
12. *
13. *********************************************************/
14. void PutChinese_strings21(uint16_t Xpos,uint16_t Ypos,uint8_t *str,uin

t16_t Color,u8 mode) //
15. {
16.
17. uint16_t Tmp_x, Tmp_y;
18. uint8_t *tmp_str=str;
19. Tmp_x = Xpos;
20. Tmp_y = Ypos;
21.
22. while(*tmp_str != '\0')
23. {
24. PutChinese21(Tmp_x,Tmp_y,tmp_str,Color,mode); //
25.
26. tmp_str += 2 ;
27. Tmp_x += 16 ;
28. }
29. }

PutChinese21 PutChinese21

1. /*****************************************************************
2. * PutChinese21
3. *
4. * : pos: 0~(319-16)
5. * Ypos: 0~(239-16)
6. * str:
7. * Color:
8. * mode: 0--
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9. * 1--
10. *
11. * PutChinese21(200,100," ",0,0);
12. * 1
13. *********************************************************************

****/
14. void PutChinese21(uint16_t Xpos,uint16_t Ypos,uint8_t *str,uint16_t Co

lor,u8 mode)
15. {
16. uint8_t i,j;
17. uint8_t buffer[32]; //32
18. uint16_t tmp_char=0;
19. Set_direction(0);
20. GetGBKCode_from_sd(buffer,str); // sd
21.
22. for (i=0;i<16;i++)
23. {
24. tmp_char=buffer[i*2];
25. tmp_char=(tmp_char<<8);
26. tmp_char|=buffer[2*i+1];
27. for (j=0;j<16;j++)
28. {
29. if ( (tmp_char >> 15-j) & 0x01 == 0x01)
30. {
31. LCD_Draw_ColorPoint(Ypos+i,Xpos+j,Color);
32. }
33. else
34. {
35. if ( mode == 0 )
36. LCD_Draw_ColorPoint(Ypos+i,Xpos+j,0xffff); //

37. else if ( mode == 1 )
38. {
39. //
40. }
41. }
42. }
43. }
44. }

PutChinese21 sd LCD

22~43

VC

GetGBKCode_from_sd(buffer,str)

vc6.0

1. #include <stdio.h>
2. void main ()
3. {
4. unsigned char * s , * e = "A" , * c = " " ;



stm32 http://firestm32.taobao.com

12 / 26

5. unsigned char high_byte,lower_byte; //
6. printf ( " '%s ASCII '=",e ) ;
7. s = e ;
8.
9. while ( * s != 0 ) //C 0 *
10. {
11. printf ( "%3d," , *s ) ;
12. s ++ ;
13. }
14. printf ( "\n (10 )'%s'=",c ) ;
15.
16. s = c ;
17. while ( *s != 0 )
18. {
19. printf ( "%3d," , * s );
20. s ++ ;
21. }
22.
23. printf ( "\n (16 )'%s'=",c ) ;
24.
25. s = c ;
26. while ( *s != 0 )
27. {
28. printf ( "%0X," , * s );
29. s ++ ;
30. }
31.
32.
33. s = c ;
34. high_byte = *s;
35.
36. s ++ ;
37. lower_byte = *s;
38.
39. printf("\n\n '%s' \n :%d\n

:%d\n",c,high_byte,lower_byte);
40. printf("\n\n '%s' \n :%d-160 = %d\n :%d-

160 = %d\n",c,high_byte,high_byte-160,lower_byte,lower_byte-160);
41.
42. printf("\n\n '%s' %d%d\n",c,high_byte-

160,lower_byte-160);
43. printf("

:http://cs.scu.edu.cn/~wangbo/others/quweima.htm\n");
44. printf(" , %d%d '%s'\n\n",high_byte-

160,lower_byte-160,c);
45.
46. }
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http://cs.scu.edu.cn/~wangbo/others/quweima.htm

PutChinese21

GetGBKCode_from_sd

1. /******************************************************
2. * GetGBKCode_from_sd
3. * sd
4. * : pBuffer---
5. * c--
6. * 0 ( )
7. * -1 ( )
8. *********************************************************/
9.
10. int GetGBKCode_from_sd(unsigned char* pBuffer,unsigned char * c)
11. {
12. unsigned char High8bit,Low8bit;
13. unsigned int pos;
14. High8bit=*c;
15. Low8bit=*(c+1);
16.
17. pos = ((High8bit-0xb0)*94+Low8bit-0xa1)*2*16 ;
18. f_mount(0, &myfs[0]);
19. myres = f_open(&myfsrc , "0:/HZLIB.bin", FA_OPEN_EXISTING | FA_REA

D);
20.
21. if ( myres == FR_OK )
22. {
23. f_lseek (&myfsrc, pos); //
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24. myres = f_read( &myfsrc, pBuffer, 32, &mybr ); //16*16
16*2

25. f_close(&myfsrc);
26.
27. return 0;
28. }
29.
30. else
31. return -1;
32.
33. }

pos = ((High8bit-0xb0)*94+Low8bit-0xa1)*2*16

SD

SD BMP

BMP Bitmap DIB(Device-Independent Device

) Windows BMP

16 256

24 1/8 1/2 1

3 256 BMP 24 BMP

RLE BMP

Windows BMP 54

24

BMP “ ”

32 0x0012

0x0016 54 16 256 BMP 24

BMP

BMP

WinHex bmp

123.bmp ACDSee
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15*8 24 bmp

1 ( 54 )
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2 ( 24 , 54 )

3

BMP

0

0 1 0x42 0x4D 

3 14

1. typedef struct tagBITMAPFILEHEADER

2. {

3. //attention: sizeof(DWORD)=4  sizeof(WORD)=2

4. DWORD bfSize; //

5. WORD bfReserved1; //

6. WORD bfReserved2; //
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7. DWORD bfOffBits; //

8. } BITMAPFILEHEADER,tagBITMAPFILEHEADER;

14 53

1. typedef struct tagBITMAPINFOHEADER

2. {

3. //attention: sizeof(DWORD)=4  sizeof(WORD)=2

4. DWORD biSize; // 40

5. LONG biWidth; //

6. LONG biHeight; //

7. WORD biPlanes; // 1

8. WORD biBitCount; // 1 2 4 8 16 24 32

9. DWORD biCompression; // 0 1 2 0

10. DWORD biSizeImage; //

11. LONG biXPelsPerMeter; //X

12. LONG biYPelsPerMeter; //Y

13. DWORD biClrUsed; // 0 (2^ )

14. DWORD biClrImportant; // 0

15.

16. } BITMAPINFOHEADER,tagBITMAPINFOHEADER;

WinHex

:438

:0

:0

:54

:

:40

:15

:8
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biPlanes :1

biBitCount :24

:0

biSizeImage :0

X :3780

Y :3780

:0

:0

4 

0

0

, cache, cache

Windows

4 ( long ), 0

:15 15*3 45 4

4 48 3 0

54+ 15*3 + 3 *8  438

:438



stm32 http://firestm32.taobao.com

19 / 26



stm32 http://firestm32.taobao.com

20 / 26

( )

:

BMP

pc 24

24

main bmp Lcd_show_bmp

1. /******************************************************
2. * Lcd_show_bmp
3. * LCD RGB888
4. * : x -- (0-239)
5. * y -- (0-319)
6. * pic_name --
7. *
8. * Lcd_show_bmp(0, 0,"/test.bmp");
9. * 24
10. 320
11. LCD : : [x,x+ ]

[Y Y+ ]
12. 320*240 -- X 0 y 0
13. *********************************************************/
14. BYTE pColorData[960];
15. FATFS bmpfs[2];
16. FIL bmpfsrc, bmpfdst; 
17. FRESULT bmpres;
18. void Lcd_show_bmp(unsigned short int x, unsigned short int y,unsigned

char *pic_name)
19. {
20. int k;
21. int i;
22. int j;
23. int width;
24. int height;
25. int l_width;
26. BYTE red,green,blue;
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27. BITMAPFILEHEADER bitHead;
28. BITMAPINFOHEADER bitInfoHead;
29. WORD fileType;
30. unsigned int read_num;
31. unsigned char tmp_name[20];
32. sprintf((char*)tmp_name,"0:%s",pic_name);
33. f_mount(0, &bmpfs[0]);
34.
35. bmpres = f_open( &bmpfsrc , (char *)tmp_name, FA_OPEN_EXISTING | F

A_READ); // bmp
36.
37. if(bmpres == FR_OK)
38. {
39. USART1_printf(USART1,"Open file success\r\n");
40.
41. //
42. f_read(&bmpfsrc,&fileType,sizeof(WORD),&read_num);// 1 2

( )
43.
44. if(fileType != 0x4d42) //0x4d42 bmp
45. {
46. USART1_printf(USART1,"file is not .bmp file!\r\n");
47. return;
48. }
49. else
50. {
51. USART1_printf(USART1,"Ok this is .bmp file\r\n");
52. }
53.
54. // ( )
55. f_read(&bmpfsrc,&bitHead,sizeof(tagBITMAPFILEHEADER),&read_num

);
56.
57. showBmpHead(&bitHead);
58. USART1_printf(USART1,"\r\n");
59.
60. // ( )
61. f_read(&bmpfsrc,&bitInfoHead,sizeof(BITMAPINFOHEADER),&read_nu

m);
62.
63. showBmpInforHead(&bitInfoHead);
64. USART1_printf(USART1,"\r\n");
65. }
66.
67. else
68. {
69. USART1_printf(USART1,"file open fail!\r\n");
70. return;
71. }
72.
73.
74. width = bitInfoHead.biWidth;
75. height = bitInfoHead.biHeight;
76.
77. l_width = WIDTHBYTES(width* bitInfoHead.biBitCount);

// 32 (4 )
78.
79. if(l_width>960)
80. {
81. USART1_printf(USART1,"\nSORRY, PIC IS TOO BIG (<=320)\n");
82. return;
83. }
84.
85. if(bitInfoHead.biBitCount>=24)
86. {
87.
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88. bmp(x,y,width, height); //LCD
89.
90. for(i=0;i<height; i++)
91. {
92.
93. for(j=0; j<l_width; j++) //
94. {
95.
96. f_read(&bmpfsrc,pColorData+j,1,&read_num);
97. }
98.
99.
100. for(j=0;j<width;j++) //
101. {
102. k = j*3; // K

103. red = pColorData[k+2];
104. green = pColorData[k+1];
105. blue = pColorData[k];
106. MY_LCD_WR_Data(RGB24TORGB16(red,green,blue));

// LCD-GRAM
107. }
108.
109.
110. }
111.
112. bmp3(); //lcd
113.
114. }
115.
116. else
117. {
118.
119. USART1_printf(USART1,"SORRY, THIS PIC IS NOT A 24BITS R

EAL COLOR");
120. return ;
121. }
122.
123. f_close(&bmpfsrc);
124.
125. }

( 4 )-----> --> -

-> ……….

RGB24TORGB16 RGB888 24

LCD RGB565 16 24

16

1. #define RGB24TORGB16(R,G,B) ((unsigned short int)((((R)>>3)<<11)|(((G)

>>2)<<5)| ((B)>>3)))
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LCD

0 main Screen_shot

24 Screen_shot

1. /**********************************************************
2. * Screen_shot
3. * LCD 24 bmp
4. * : x ---
5. * y ---
6. * Width ---
7. * Height ---
8. * filename ---
9. * 0 ---
10. * -1 ---
11. * 8 ---
12. * Screen_shot(0, 0, 320, 240, "/myScreen");
13. * x [0,319] y [0,239] Width [0,320-x] Height

[0,240-y]
14. * ,
15. **************************************************************/

16. int Screen_shot(unsigned short int x, unsigned short int y, unsigned s
hort int Width, unsigned short int Height, unsigned char *filename)

17. { // 54
18. unsigned char header[54] =
19. {
20. 0x42, 0x4d, 0, 0, 0, 0,
21. 0, 0, 0, 0, 54, 0,
22. 0, 0, 40,0, 0, 0,
23. 0, 0, 0, 0, 0, 0,
24. 0, 0, 1, 0, 24, 0,
25. 0, 0, 0, 0, 0, 0,
26. 0, 0, 0, 0, 0,
27. 0, 0, 0, 0, 0,
28. 0, 0, 0, 0, 0,
29. 0, 0, 0
30. };
31. int i;
32. int j;
33. long file_size;
34. long width;
35. long height;
36. unsigned short int tmp_rgb;
37. unsigned char r,g,b;
38. unsigned char tmp_name[30];
39. unsigned int mybw;
40. char kk[4]={0,0,0,0};
41.
42.
43. file_size = (long)Width * (long)Height * 3 + Height*(Width%4)

+ 54; // * + +
44.
45. header[2] = (unsigned char)(file_size &0x000000ff);
46. header[3] = (file_size >> 8) & 0x000000ff;
47. header[4] = (file_size >> 16) & 0x000000ff;
48. header[5] = (file_size >> 24) & 0x000000ff;
49.
50.
51. width=Width;
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52. header[18] = width & 0x000000ff;
53. header[19] = (width >> 8) &0x000000ff;
54. header[20] = (width >> 16) &0x000000ff;
55. header[21] = (width >> 24) &0x000000ff;
56.
57. height = Height;
58. header[22] = height &0x000000ff;
59. header[23] = (height >> 8) &0x000000ff;
60. header[24] = (height >> 16) &0x000000ff;
61. header[25] = (height >> 24) &0x000000ff;
62.
63. sprintf((char*)tmp_name,"0:%s.bmp",filename);
64. f_mount(0, &bmpfs[0]);
65. bmpres = f_open( &bmpfsrc , (char*)tmp_name, FA_CREATE_NEW | FA_WR

ITE);
66.
67. if ( bmpres == FR_OK )
68. {
69. bmpres = f_write(&bmpfsrc, header,sizeof(unsigned char)*54, &m

ybw);
70. for(i=0;i<Height;i++) //
71. {
72. if(!(Width%4))
73. {
74. for(j=0;j<Width;j++) //
75. {
76.
77. tmp_rgb = bmp4(Height-i+x,j+y);// LCD

78.
79. r = GETR_FROM_RGB16(tmp_rgb);
80. g = GETG_FROM_RGB16(tmp_rgb);
81. b = GETB_FROM_RGB16(tmp_rgb);
82.
83. bmpres = f_write(&bmpfsrc, &b,sizeof(unsigned char

), &mybw);
84. bmpres = f_write(&bmpfsrc, &g,sizeof(unsigned char

), &mybw);
85. bmpres = f_write(&bmpfsrc, &r,sizeof(unsigned char

), &mybw);
86.
87. }
88.
89. }
90. else
91. {
92. for(j=0;j<Width;j++)
93. {
94.
95. tmp_rgb =bmp4(Height-i+x,j+y); // LCD

96.
97. r = GETR_FROM_RGB16(tmp_rgb);
98. g = GETG_FROM_RGB16(tmp_rgb);
99. b = GETB_FROM_RGB16(tmp_rgb);
100.
101. bmpres = f_write(&bmpfsrc, &b,sizeof(unsign

ed char), &mybw);
102. bmpres = f_write(&bmpfsrc, &g,sizeof(unsign

ed char), &mybw);
103. bmpres = f_write(&bmpfsrc, &r,sizeof(unsign

ed char), &mybw);
104.
105.
106. }
107.
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108. bmpres = f_write(&bmpfsrc, kk,sizeof(unsigned c
har)*(Width%4), &mybw);

109.
110.
111. }
112. }
113.
114. f_close(&bmpfsrc);
115. return 0;
116. }
117. else if ( bmpres == FR_EXIST ) //
118. {
119. return FR_EXIST; //8
120. }
121.
122. else
123. {
124. return -1;
125. }
126.
127. }

bmp4 LCD

GETG_FROM_RGB16 GETB_FROM_RGB16 GETR_FROM_RGB16

RGB565 16 RGB 8

RGB888

1. #define GETR_FROM_RGB16(RGB565) ((unsigned char)(( ((unsigned short i

nt )RGB565) >>11)<<3)) // 8 R

2. #define GETG_FROM_RGB16(RGB565) ((unsigned char)(( ((unsigned short i

nt )(RGB565 & 0x7ff)) >>5)<<2)) // 8 G

3. #define GETB_FROM_RGB16(RGB565) ((unsigned char)(( ((unsigned short i

nt )(RGB565 & 0x1f))<<3))) // 8 B

sd test.bmp
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MYSCREEN.bmp

( ^ ^ + )

^_^


