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128*32
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51./01-AVR./0 ����� !23-�4� �56789 51:;" <= +6�5>?@*�AB<=C� Keil uVision3 + Proteus 6.9 SP5�DE��" 

���� 51����	
� 

�1������ 8*8��: 

 1.
78�

Proteus�FGHIJK�LM �AT89C52N74LS138NMATRIX-8*8-GREEN(
�OPQRST���
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"�

Proteus 6.9 U 8*8
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�
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�
MATRIX-8*8-RED
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�FG�6c�	LM� �HI���� ���*�� + 
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 �·-ÂÃ� + 
/************8*8LED

��� !
*****************/ 

#include<reg52.h> 
 

void delay(int z) //ÄÅÆ¾  

{ 
 int x,y; 
 for(x=0;x<z;x++) 
  for(y=0;y<110;y++); 
} 
 
void main() 
{  
 while(1) 
 { 

  P3=0;     //
eF �FGÇ�e

  

  P2=0x55;       //
dF �È�e !�¾É

  

  delay(5);      //ÄÅ   
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 /*****�Ê*****/ 

  P3=2;   //
Ç�e

 

  P2=0x55; 
  delay(5); 
 

  P3=4;     //
ÇËe

 

  P2=0x55; 
  delay(5); 
 

  P3=6;    //
ÇÌe

 

  P2=0x55; 
  delay(5); 
 }   
} c·�'»Í#��� 8*8

���½¾e¿¾d�����ÎÏ"Ð�¸HI¹
whileÑÒÓ�78-eF

P3=0
��Å 38 ����¤ÔÕ\ 000

��¤¥Õ\
01111111

�È
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Õ\�©� ��ÅFU�����Ç�e ��ÖdFHI× P2
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��ÅÙFU�¿¾d �Ú�ÖÄÅ"Û�Z[­Ç�NËNÌeÜe¦Ê�dF"O4}�������½¾e¿¾dÝÞ��"
 ��O	'» �HIßà#gÍ����23-*�º. �́ ¾�á�âã !äå¦æ �çè&é��X²êëì"
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 ÂÃ�*� + 
/************8*8LED

��� !
*****************/ 

#include<reg52.h> 
 

char code table[]={0x0f,0xe9,0xaf,0xe9,0xaf,0xa9,0xeb,0x11}; //"
=
"  
î��  

 

void delay(int z) //ÄÅÆ¾  

{ 
 int x,y; 
 for(x=0;x<z;x++) 
  for(y=0;y<110;y++); 
} 
 
void main() 
{  
 int num; 

 while(1)   //ÑÒ ! 

 { 
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   for(num=0;num<8;num++)  //8
eñò

 P3
eF �

P2
dF

  

  {  

    P3=num;    //
eF

  

    P2=table[num];   //
dF

  

    delay(5);   //ÄÅ  

  } 
 }   
} ó\K !�	íî �OPHIQR��	¾ô

table[ ]õö÷�î��� �Ð�1-õ¹
while ÑÒ �78� for ÑÒÓ��­ 8*8

����
8
eø¢ñò"HIõZùÇ�e�úûÈ

num=0
�Åü �78 P3=0

�FUÇ�e �Û� P2=table[0]
�È

P2 ý� table
¾ôUÇ�	¾É

0x0f
���Å}���Ç�e¦§��"�ÖÄÅ �gþeÊ3"O4HI}����	�º.íî� !" 

�2�16*16��	
��
 

1.ÿÛ���c· 8*8
��� ! ��-����¾���6��h� !À~®è-�3� ��Íc#�^	Z���íî
-
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 !� ��·¸HIõ
�16*16

��� !"´c·�4HI8FGLM +AT89C52 �74LS138, �MATRIX-8*8-GREEN
�ó\K !

16*16
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38���ÜeeF��OPHIR�	 38���ô
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F
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4
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	¤¥Õ

H0~H15
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eF"�����23OPè��� �çK=�38����23O	£6��3�"�Ö���	��"*��5! + 
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�;�\dF"#�

16*16
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/************16*16LED
��� !

*****************/ 

#include<reg52.h> 
 
char code table[]={0x00,0x20,0x20,0x7F,0x7E,0x21,0x22,0x21, 
       0x22,0x21,0x22,0x3F,0x3E,0x21,0x22,0x21, 
       0x22,0x21,0x22,0x3F,0x3E,0x21,0x22,0x21, 

       0x80,0x20,0x80,0x20,0x40,0x28,0x20,0x10}; // 
ï=ð

  

void delay(int z) 
{ 
 int x,y; 
 for(x=0;x<z;x++) 
  for(y=0;y<110;y++); 
} 
 
void main() 
{ 
  int num; 
 while(1) 
 { 
    for(num=0;num<16;num++) 
  {  

    P1=num;       //
eF

  



�
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    P2=table[2*num];   //
dF

  

    P3=table[2*num+1]; //
dF

 

    delay(2); 
  } 
 }   
} 

4..
8õ¹O¢QR� table

¾ô �ó\-
16*16

��� �56(V>
32
	¾É �gUÇ

1N2
	¾ÉR�Ç�e� ! �Ç

2N3
	¾ÉR�Ç&e� ! �6��' �(V 16

e"Û�1-õ¹ while ÑÒÓ�Ê4 for ÑÒø¢ñò 16
e �6Ç�e\( �È

num=0 Å �78
P1=0

�FUÇ�e �P2=table[0]NP3=table[1])¥dF¾É �ÈÇ�eK !��	î°�¾É"gþeÊ3"O4����HI}���16*16
��� !"'»ÿÛ�����-*&+õ¹�¹}ßà# �HI�OPQR� P2

¬
P3 ¨�;õ,dF �-.�^��

I/O//Â �ë¯#�����^01ç> 16*16
�*~�Kµ¶�1^ �ì�2>34�

I/O ¨£R�"56�5K�¥1«�67ÜedF" 

5.
\��8c·9��:; �HIõ
��	<�LM +74HC595"hÍ=c-�	>e�?@ö� �Ï4Í#ABCDEF�ÎÏ ���h�QRHI1-Rc�	dGõ:� �8õ¹¹h�Í# �*� + 
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 £6¹�OPHIHQR��	
I/O ¨}���dF¾É�à)"IKõ¹ 74HC595-*�Í#ï>Ô®¥ð� �OPHIQR��	

595
Üe�JK �ÈÇ&	

595
�¾É¤ÔÕ���Ç�	 595

�JK¤¥¨Q7’
"|}-< �HIçJK9Ç�	

595
�¤ÔÕ>e¤Ô¾É �³£6Í#$¾É)ÔÇ&	 595

�ÎÏ"ë¯
595
�¾�£6Üe�L�JK �ëèá>M�	 595

�HIçJK�	¾É¤ÔÕ}£6 �O4}^^°±�
I/O /Â"­�

595
���QR1-õ¹'»" ÂÃ�*� + 

/************16*16LED
��� !

*****************/ 

#include<reg52.h> 
 

sbit R=P2^0;   //
¾É¤ÔÕ

 ̈  

sbit CLK=P2^1;   // ÅN��  

sbit STB=P2^2;   // OöÕ  
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char code table[]={0x00,0x20,0x20,0x7F,0x7E,0x21,0x22,0x21, 
          0x22,0x21,0x22,0x3F,0x3E,0x21,0x22,0x21, 
          0x22,0x21,0x22,0x3F,0x3E,0x21,0x22,0x21, 

          0x80,0x20,0x80,0x20,0x40,0x28,0x20,0x10}; // 
ï=ð

  

void delay(int z) 
{ 
 int x,y; 
 for(x=0;x<z;x++) 
  for(y=0;y<110;y++); 
} 
 

void WriteByte(char dat)   //P�	î°�¾É  

{ 
 char i; 

 for(i=0;i<8;i++)  //ÑÒ 8
¢$��Q×Oö�  

  { 

    dat=dat>>1;  //R��? �S¥�î°���?  

    R=CY;    //
��î°���?Q×

R 

    CLK=0;       //
�¾É�Ô

595
�cTU

  

    CLK=1;    
  }  
} 
 
void main() 
{ 
  int num; 
 while(1) 
 { 
    for(num=0;num<16;num++) 
  {  

    WriteByte(table[2*num]);   //)¥�	î°   

    WriteByte(table[2*num+1]); 

    P1=num;     //
eF

  

    STB=1;   //
¤¥Oö�U�¾É ��VU  

    STB=0;     
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    delay(2); 
  } 
 }   
} 8õ¹èÊW� �OPHI78?5X�RNCLKNSTB �Z[­§�74HC595

�
DSNSH_CPN

ST_CP
R6Í#>e¾É¤ÔN¾É�?6�®e¾É¤¥"Û�õ¹WriteByte

¼
char dat ÁÆ¾ ��Æ¾Í#�>eY

595 U¤Ô�	î°¾É�ÎÏ"õ¹ forÑÒ �78 dat=dat>>1
�$K¤Ô�¾ÉR��? �O4��?³ÜÔ�?@ö� CY U�Ú�ÖHI¸R=CY

�$�?Q×
595
�¤ÔÕ �

CLK
�	cTU�Z[}Í#�$�?¾É�Ô

595
�ÎÏ"

8¢ÑÒ³£6��	î°�¾É)¥"Ð�1-¹ while ÑÒÓ�Ê4|- 16
e�ñò �Û�}-

WriteByte
¼
table[2*num] ÁýÊ�c·�P2=table[2*num]

�
WriteByte(table[2*num+1])ýÊ�P3=table[2*num+1]

���dF ��ÖeF �Û�>�	 STB
��VU�Z[ �O	[\Ï4Í#®e¤¥�?@ö�U�¾É"O4}���%	&'" 

�3�16*16��	���� ����?�]>cN�N^NR��â �OPHIÐ�:c�´^� �ghÊ3" 

1. 
nom_` a

 ���c�¦­õ<�º. �¹À~�*� + 
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 ÂÃ� +¼�'»Í#�ÑÒc� !ïb�ðÁ 
/************16*16LED

��� !
*****************/ 

#include<reg52.h> 
 

sbit R=P2^0;   //
¾É¤ÔÕ

 ̈  

sbit CLK=P2^1;   // ÅN��  

sbit STB=P2^2;   // OöÕ  

char code table[]={ 

/*--  cî:  
b
  --*/ 

/*--  d� 12;  
�î��­§���\ +e x

�
=16x16   --*/ 

      0x00,0x00,0xFE,0x3E,0x48,0x22,0x48,0x22, 
      0x48,0x12,0x48,0x12,0x48,0x0A,0xFF,0x13, 
      0x48,0x22,0x48,0x42,0x48,0x42,0x48,0x46, 
      0x44,0x2A,0x44,0x12,0x42,0x02,0x40,0x02, 

/*--  cî:  �  --*/ 
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/*--  d� 12;  
�î��­§���\ +e x

�
=16x16   --*/ 

    0x40,0x00,0x40,0x00,0x20,0x00,0x10,0x04, 
      0x08,0x08,0x04,0x10,0xFE,0x3F,0x00,0x20, 
      0x00,0x08,0xF8,0x1F,0x08,0x08,0x08,0x08, 
      0x08,0x08,0x08,0x08,0xF8,0x0F,0x08,0x08, 
};  
 
void delay(int z) 
{ 
 int x,y; 
 for(x=0;x<z;x++) 
  for(y=0;y<110;y++); 
} 
 

void WriteByte(char dat)   //P�	î°�¾É  

{ 
 char i; 

 for(i=0;i<8;i++)  //ÑÒ 8
¢$��Q×Oö�  

  { 

    dat=dat>>1;  //R��? �S¥�î°���?  

    R=CY;    //
��î°���?Q×

R 

    CLK=0;       //
�¾É)¥�cTU  

    CLK=1;    
  }  
} 
 
void main() 
{ 
  int num,move,speed; 
 while(1) 
 { 

    if(++speed>8)   //
�âfghi

 

   { 
    speed=0; 

   move++;    //
�?

 

   if(move>16)  //
-j���?�	íî 
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    move=0;  //
9+��

 

   } 
    
   for(num=0;num<16;num++) 
  {  

    WriteByte(table[2*num+move*2]);   //)¥�	î°   

    WriteByte(table[2*num+1+move*2]); 

    P1=num;     //
eF

  

    STB=1;   //
¤¥Oö�U�¾É ��VU  

    STB=0;     
    delay(2); 
  } 
 }   
} £6¹�O	'»´kã !�'»2>�^�lm �IK}-nÔ��	

move
[�õhi�â �

WriteByte(table[2*num+move*2])U�move
[�[\�Åü1o�PÔ 595 U�¾É �ª«Í#��â !�À~"ë

speed
[��

ifp�qrÏ4hi�âfg�^0"�·Ð�:^�" 

2. 
noms` a

 ó\���¾É��-�	�	î°�®e)¥� �56KÍ#���^� �HI}JKtu*�vÏ4âã�1o¡�	à)î°�¾É �ëíî�¡�	î°���-w5� �OPHI£6QR�	¾Éxyzõ�����^�"Ð�<����^�U�{��|}�
temp=(BUFF[s]>>tempyid) | (BUFF[s+1]<<(8-tempyid))

"OP
temp

�\Kà)��	î°¾É �h�¾ÉxyzU�¾Éô
ë� �®¯âã�[\ �̂ ~õ<}-78Ç�	î°�¾ÉR� tempyid
? �Ç&	î°�¾É^�

8-tempyid
? ���¦��ô��	î°<�¾É �çKHI��è���?N¦�Nà) �}ÏÍ#^��À~"è�«3� �8õ¹Í( ¼ÑÒ^� !ïb�
�ðÁ�À~�*� + 
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 �ÂÃ� + 
#include <AT89x51.H> 
#define uchar unsigned char 
#define uint unsigned int 

uchar yid,h;      //YID
\�â�¾� �H \e��¾�  

uint zimuo;         //
î��¾�  

uchar code hanzi[];     //
íîî�

  

uchar BUFF[4];     //
xö 

void in_data(void);     //�%¾É 

void rxd_data(void);    //
à)¾É 

void sbuf_out();     //16
�ñò

  

 

uchar code table[]={//��>L �±���}; 

 



�
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void main(void) 
{ 
 uchar i,d=10; 
 yid=0; 
 zimuo=0;           
 while(1) 
  { 

 while(yid<16)           //
¾É�?"

  

 { 

  for(i=0;i<d;i++)      //
�âfg

  

   { 
   sbuf_out(); 
         } 

   yid++;    //
�â�|

  

 } 
   yid=0; 

   zimuo=zimuo+32;     //
���	î �

  

   if(zimuo>=96)    //
���9+�� �>î¾85

  

   zimuo=0; 
  } 
} 
/********************************/ 
void sbuf_out() 
   { 

  for(h=0;h<16;h++)   //16
eñò

  

   { 

   in_data();     //�%¾É  

   rxd_data();      //
> à̈)¾É  

            P1=0x7f;          //
�� !"

  

            P1_7=1;    //Oö\� �595Oö��  

      P1=h;       //)eF  

       
   } 
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  } 
 
/******************************************************/ 
void in_data(void) 
{ 
 char s; 

 for(s=1;s>=0;s--)   //h
\Y�8Gî°�¾� �zimuoo

\Y�Fî�¾�  

 { 

  BUFF[2*s+1]=table[zimuo+1+32*s+2*h]; //
$Ç�	î��Ç�	î°�Ô

BUFF0 

//U,
Ç&	î��Ç�	î°�Ô

BUFF2 U  
  BUFF[2*s]=table[zimuo+32*s+2*h];    // 

$Ç�	î��Ç&	î°�Ô
BUFF1 U, 

//
Ç&	î��Ç&	î°�Ô

BUFF3 U  

 } 
} 
 
/*******************************************************/ 

void rxd_data(void)              //
>eà)¾É  

{ 
  char s; 
  uchar inc,tempyid,temp; 
  if(yid<8) 
    inc=0; 
  else  
    inc=1; 

  for(s=0+inc;s<2+inc;s++)   //
à) 2

î°¾É
  

 { 
   if(yid<8)  
      tempyid=yid; 
      else  
      tempyid=yid-8; 

     temp=(BUFF[s]>>tempyid)|(BUFF[s+1]<<(8-tempyid));//h1
^�

tempyid
?�´

h2 R�
8-tempyid

¦� �S¥�?��¾É
  

 

 SBUF=temp;//
$

BUFF U�î°9^�0�?¦��à)¤¥"  
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 while(!TI);  //� +OPQR�>¨�> ¾̈É�à)\��?��" 

 TI=0;    //ý�à)U�   

 } 
} 78õ¹5X�¾ÉxyzBUFF[ ]

�OP����ßö÷Ç�	íî¬Ç&	íî�Ç�e��� ��xyzâã�ö÷���¡�eKà)�¾É ���OP BUFF
�^0\

4	î° ��
16*16

���K !�íîM��	íîe�^0 �O��-�K� �O4HIvÏÍ#�R�xyzÜe^�hi ��Öõ¹ in_data(void)
Æ¾ ��R�Æ¾ �HIÍ#�âã��oxyzU�¾É �OPè���&' �Ð�¹'»���È£"Û�¹

rxd_data(void)
Æ¾ ��Æ¾��Rª-�R>¨>eà)¾É �|}-c·9���?N¦�Û�à) �����?&'U���Í#�°6�*����Üe¾Éà) �78õ¹ inc[� ��[�85�9

BUFF
xyzU�Ç�	1-Ç&	¾É���S ���?��� �����	î°�¾ÉW�HI
9 BUFF

¾ÉxyzU�Ç�	î°���S �����	î°� �
inc
[� 1

�OÅHI9 BUFF
¾ÉxyzU�Ç&	î°���S ���ÊÅ��	î°(-�´��	î°�¾ÉÜe�?¦� �����Y�'Ü�À~ �OP>�	��� �}-��?�

16
?� �È�	íî�¥���� �OÅüHI}JK�¾ÉxyzU�¾ÉÜe1< �È���	î �OÅ¾ÉxyzU�¾É}[��Ç&	íî´Ç�	íî�Ç�eíî��� �6��'"�·õ¹ sbuf_out()

Æ¾ ��Æ¾Í#�
16
e�ñò ���õ¹whileÑÒÓ�OÅIÆ¾Óì��º.��78� while(yid<16)

Ó�>hi�âfg�
forÑÒ �È ! ¢kã�¡·�â�| �ë zimuo

[�\�?&'Uíî�FG[� �h¡ 32
?�[\ �ª«-�	

16*16
íî���	¾"O4}���%	��^��hi¼OPQR�>¨Í#���^� ��ÛHI|£6èR>¨���ä>¨Í#�^��·¢£ Á�h�&'�¤¥¦ �J§¥¨t" 
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�4�128*32����
� 

1. 128*32
nom©ª«¬

 ���16*16
���kã¬�â !W� �}ì�­-®¯���� !�IK	Z �6�èá�K}°±²4���� �çK$¯c·�23 �
Ï³´HI��7Üe !"56��õ�:�èß�>c·µ²��" �·õ¹ 128*32
��-*� !�"

 OP���>�¶· �78õ¹�� 64*16
�����

,
*�� + 

 �·ì�9�& ���DEÒ¸�bT��\cdF�eF"3��64*16
����� �HIõ¹�� 128*32

�DE� + 



�
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 O-�	�%� 128*32
���� �ç-�c·0����cJK�1M� 595

�ó\ç>�	
4
F

16
���� �ë���> 32

e �OPHIQR�	¾É¤ÔÕ �Z[­§����cN�¹�"�·6}�c¹�\( ¼�¹�Ê3 Á" ¹À~� + 
 

 �ÂÃ� + 
#include <AT89x51.H> 
#define uchar unsigned char 
#define uint unsigned int 

uchar yid,h;      //YID
\�â�¾� �H \e��¾�  
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uint zimuo;         //
î��¾�  

uchar code hanzi[];     //
íîî�

  

uchar BUFF[18];     //
xö 

void in_data(void);     //�%¾É 

void rxd_data(void);    //
à)¾É 

void sbuf_out();     //16
�ñò

  

 

uchar code table[]={//��>L �±���}; 

 
void main(void) 
{ 
 uchar i,d=10; 
 yid=0; 
 zimuo=0;           
 while(1) 
  { 

 while(yid<16)           //
¾É�?"

  

 { 

  for(i=0;i<d;i++)      //
�âfg

  

   { 
   sbuf_out(); 
         } 

   yid++;    //
�â�|

  

 } 
   yid=0; 

   zimuo=zimuo+32;     //
���	î �

  

   if(zimuo>=480)    //
���9+�� �>î¾85

  

   zimuo=0; 
  } 
} 
/********************************/ 
void sbuf_out() 
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   { 

  for(h=0;h<16;h++)   //16
eñò

  

   { 

   in_data();     //�%¾É  

   rxd_data();      //
> à̈)¾É  

            P1=0x7f;          //
�� !"

  

            P1_7=1;    //Oö\� �595Oö��  

      P1=h;       //)eF  

       
   } 
  } 
 
/******************************************************/ 
void in_data(void) 
{ 
 char s; 

 for(s=8;s>=0;s--)   //h
\Y�8Gî°�¾� �zimuoo

\Y�Fî�¾�  

 { 

  BUFF[2*s+1]=table[zimuo+1+32*s+2*h]; //
$Ç�	î��Ç�	î°�Ô

BUFF0 

//U,
Ç&	î��Ç�	î°�Ô

BUFF2 U  
  BUFF[2*s]=table[zimuo+32*s+2*h];    // 

$Ç�	î��Ç&	î°�Ô
BUFF1 U, 

//
Ç&	î��Ç&	î°�Ô

BUFF3 U  

 } 
} 
 
/*******************************************************/ 

void rxd_data(void)              //
>eà)¾É  

{ 
  char s; 
  uchar inc,tempyid,temp; 
  if(yid<8) 
    inc=0; 



�
24� 

  else  
    inc=1; 

  for(s=0+inc;s<8+inc;s++)   //
à) 8

î°¾É
  

 { 
   if(yid<8)  
      tempyid=yid; 
      else  
      tempyid=yid-8; 

     temp=(BUFF[s]>>tempyid)|(BUFF[s+1]<<(8-tempyid));//h1
^�

tempyid
?�´

h2 R�
8-tempyid

¦� �S¥�?��¾É
  

 

 SBUF=temp;//
$

BUFF U�î°9^�0�?¦��à)¤¥"  

 while(!TI);  //� +OPQR�>¨�> ¾̈É�à)\��?��" 

 TI=0;    //ý�à)U�   

 } 
} �'»Êc·�^�'»^Ê0� �ç> �èÊ"hÊ4Í#�c¹�ÑÒ^� !�ºdíî�ÎÏ"­�'» �}è���:�" 

���� AVR����	
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¿ÅÆÒÀÁÆ ÄÂÍÏÐ ÄÁÑÀÓÁÆÅ ÂÍÏÐ¿ÅÆÒÀÁÆ ÄÀÁÔ ÄÁÑÀÓÁÆÅ ÀÁÔ¿ÀÁÂÃÄÅÆ ÕÅÆÃÏÖÌÍÕ¿ÀÁÂÃÄÅÆ ÕÂÈÅÆÌÍÕ¿×ÐÏÓÉÏ ÅÏÔÏØ ÅÏÔÏ¿ÅÆÒÀÁÆ ÑÂÐÆÆÁÙÑÀÚÆ Û ÜÜ¹� !íî	¾ØÛ ÝÞßÊÞÛÄÂÍÏÐ àáââÙÊãÑÂÐÆÆÁÙÑÀÚÆßÞäÞåæ ÜÜxöÄÂÍÏÐ àáââÙÞãÑÂÐÆÆÁÙÑÀÚÆßÞäÞåæ ÜÜxöÄÂÍÏÐ ÅÀÑÐÈçæ ÜÜÅÀÑÐÈç \ ÊËe[�ÄÂÍÏÐ ÔÆÉ×ÙÄ×èÔÆÉ×ÙÅÈçÁæÄÂÍÏÐ éÈêÆÙÄ×èéÈêÆÙÅÈçÁæÄÂÍÏÐ ÔÆÉ×ÙÄ×èÔÆÉ×ÙÅÈçÁæÄÀÁÔ ÚÀÉÈÙÄ×èÚÀÉÈÙÅÈçÁæ¿ÅÆÒÀÁÆ ëìíîíÙÅÏÔÏÊÙëïð ñòóôà õö à÷ôïøð¿ÅÆÒÀÁÆ ëìíîíÙÅÏÔÏÊÙùïð ñòóôà úöûà÷ôïøð¿ÅÆÒÀÁÆ ëìíîíÙÅÏÔÏÞÙëïð ñòóôà õö à÷ôïÊð¿ÅÆÒÀÁÆ ëìíîíÙÅÏÔÏÞÙùïð ñòóôà úöûà÷ôïÊð¿ÅÆÒÀÁÆ ëìíîíÙÂÃüÙë ñòóôà õö à÷ôïÞð¿ÅÆÒÀÁÆ ëìíîíÙÂÃüÙù ñòóôà úöûà÷ôïÞð
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¿ÅÆÒÀÁÆ ëìíîíÙÃÈÂüÙë ñòóôà õö à÷ôïÝð¿ÅÆÒÀÁÆ ëìíîíÙÃÈÂüÙù ñòóôà úöûà÷ôïÝðÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßß Æ¾<= +íîíà)�	î°¾É ßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÜýþÿ� ëìíîíÙÑÆÁÅÙÞ�ÖÔÆïÄÂÍÏÐ �ÖÔÆÊèÄÂÍÏÐ �ÖÔÆÞð� ÄÂÍÏÐ ÀæëìíîíÙÃÈÂüÙùæ�þ� ïÀöø�øÊæÀ�öøæÀöÀÇÇÊð� ÿ�ï�ÖÔÆÊúÀðëìíîíÙÅÏÔÏÊÙùïðæ��	�ëìíîíÙÅÏÔÏÊÙëïðæÿ�ï�ÖÔÆÞúÀðëìíîíÙÅÏÔÏÞÙùïðæ��	�ëìíîíÙÅÏÔÏÞÙëïðæëìíîíÙÂÃüÙëæ
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ëìíîíÙÂÃüÙùæ

ÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÆ¾�ØêÈÀÅ éÈêÆÙá×ïÂÈÁÑÔ ÄÂÍÏÐ ß×èÄÀÁÔ ÒðÎÏØc¹�xö¾É ^�¤ÔØ¤¥ØÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÜýþÿ� éÈêÆÙá×ï�þ
	� ÄÂÍÏÐ ß×èÄÀÁÔ Òð� 	ÿ�
�� ���� Ñæ�þ�ïÑöÑÂÐÆÆÁÙÑÀÚÆæÑÎöøæÑ��ð�àáââÙÊãÞßÑåö×ãÒäÝÞßÑäÞßÅÀÑÐÈçåæàáââÙÊãÞßÑäÊåö×ãÒäÊäÝÞßÑäÞßÅÀÑÐÈçåæ

Üßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßß
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Æ¾�ØêÈÀÅ éÈêÆÙ�ÈçÁïÂÈÁÑÔ ÄÂÍÏÐ ß×èÄÀÁÔ ÒðÎÏØ�¹�xö¾É ^�¤ÔØ¤¥ØÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÜýþÿ� éÈêÆÙ�ÈçÁï�þ
	� ÄÂÍÏÐ ß×èÄÀÁÔ Òð� 	ÿ�
�� ���� Ñæ�þ�ïÑöÑÂÐÆÆÁÙÑÀÚÆæÑÎöøæÑ��ð�àáââÙÞãÞßÑåö×ãÒäÝÞßÑäÞßÅÀÑÐÈçåæàáââÙÞãÞßÑäÊåö×ãÒäÊäÝÞßÑäÞßÅÀÑÐÈçåæ

ÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÆ¾�ØêÈÀÅ ÅÀÑ×ÃÏÖïêÈÀÅðÎÏØ !�<¤ÔØ¤¥ØÜßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßßÜýþÿ� ÅÀÑ×ÃÏÖïýþÿ�ð
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� ÄÂÍÏÐ À ö éÈêÆÙÄ×æÄÂÍÏÐ � ö éÈêÆÙÅÈçÁæÄÂÍÏÐ ÑæÄÂÍÏÐ ÀÁÂèÔÆÉ×ÖÀÅèÔÆÉ×ÊèÔÆÉ×Þæÿ�ïÀÇÛðÀÁÂöøæ��	�ÀÁÂöÊæ�þ�ïÑöøäÀÁÂæÑÇÑÂÐÆÆÁÙÑÀÚÆßÞäÀÁÂæÑääð ÜÜà) ÊË î°¾É� ÿ�ïÀÇÛðÔÆÉ×ÖÀÅöÀæ��	�ÔÆÉ×ÖÀÅöÀ�ÛæÔÆÉ×ÊöïïàáââÙÊãÑåÎÎÔÆÉ×ÖÀÅðõïàáââÙÊãÑäÊåÇÇïÛ�ÔÆÉ×ÖÀÅðððæÔÆÉ×ÞöïïàáââÙÞãÑåÎÎÔÆÉ×ÖÀÅðõïàáââÙÞãÑäÊåÇÇïÛ�ÔÆÉ×ÖÀÅðððæëìíîíÙÑÆÁÅÙÞ�ÖÔÆïÔÆÉ×ÊèÔÆÉ×Þðæ ÜÜà)¾É

ýþÿ� ×ÈÐÔÙÀÁÀÔïýþÿ�ð
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� ñòóô� ö ø�øøæ��ó� ö ø�ââæñòóôà ö ø�øøæ��óà ö ø�ââæñòóôì ö ø�øøæ ÜÜÉÊøÝ ÈÄÔ×ÄÔ ÈÁÃÖ��óì ö ø�ââæñòóô� ö ø�øøæ��ó� ö ø�ââæ
ÜÜÂÏÃÃ ÔÍÀÑ ÐÈÄÔÀÁÆ ÔÈ ÀÁÀÔÀÏÃÀÚÆ ÏÃÃ ×ÆÐÀ×ÍÆÐÏÃÑýþÿ� ÀÁÀÔÙÅÆêÀÂÆÑïýþÿ�ð� ÜÜÑÔÈ× ÆÐÐÏÁÔ ÀÁÔÆÐÐÄ×ÔÑ ÄÁÔÀÃ ÑÆÔ Ä×ìù÷ïðæ ÜÜÅÀÑÏ�ÃÆ ÏÃÃ ÀÁÔÆÐÐÄ×ÔÑ×ÈÐÔÙÀÁÀÔïðæéìáìó ö ø�øøæ
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�÷ìó ö ø�øøæô÷é�� ö ø�øøæ ÜÜÔÀÉÆÐ ÀÁÔÆÐÐÄ×Ô ÑÈÄÐÂÆÑ��÷ïðæ ÜÜÐÆ�ÆÁÏ�ÃÆ ÀÁÔÆÐÐÄ×ÔÑÜÜÏÃÃ ×ÆÐÀ×ÍÆÐÏÃÑ ÏÐÆ ÁÈç ÀÁÀÔÀÏÃÀÚÆÅ
ýþÿ� ÉÏÀÁïýþÿ�ð� ÀÁÀÔÙÅÆêÀÂÆÑïðæÜÜÀÁÑÆÐÔ ÖÈÄÐ ÒÄÁÂÔÀÈÁÏÃ ÂÈÅÆ ÍÆÐÆÌÌÌ��ÿ��ïÊð ÜÜÐ¥ÑÒ !� �þ�ïÅÀÑÐÈçöøæÅÀÑÐÈçÇÊËæÅÀÑÐÈçääð�éÈêÆÙá×ïÔÏ�ÃÆÊèøðæ ÜÜc� !éÈêÆÙ�ÈçÁïÔÏ�ÃÆÞèøðæ ÜÜ�� !ÅÀÑ×ÃÏÖïðæ ÜÜ�< !¾Éñòóô�öÅÀÑÐÈçæ ÜÜ¤¥e��
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ëìíîíÙÃÈÂüÙëæ ÜÜOö\� �íîíOö��ëìíîíÙÃÈÂüÙùæ
 
      // delay_us(200); 
          }      
   } 
} �'»Êc·�^�'»���Ó�-�4� ��-OP®2>�?|2>QR>¨�ë-��%«¾Éxyz�Ó�� ���¾& I/O ¨à)�"OP� HC595_send_2byte

Æ¾Í#�ÊÅà)c�¹��	î°¾É�ÎÏ �̂^\º�'»"gþ��´c·�'»�4" 
�2����� �Öõ¹�?-*�Í#� ����c·�kã ! ��?­�HIõ<}ì�äåº.��çJK�c·'»���cÜe*���o + 78nÔ�	<�Æ¾õhi�? + ýþÿ� �×ÆÆÅÙÄ×ïÑ×ÆÆÅð� ÿ�ïÔÆÉ×ÙÄ×ääÎöÑ×ÆÆÅð ÜÜhic��â !fg� ÔÆÉ×ÙÄ×öø æÿ�ïéÈêÆÙÄ×ääÎöÊíð�éÈêÆÙÄ×öøæ ÜÜÊËd�?�¾� !
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ÚÀÉÈÙÄ×öÚÀÉÈÙÄ×äÝÞæ ÜÜSî��¾�n ÝÞ �"#��	îÿ�ïÚÀÉÈÙÄ×ÎöïÍÏÁÚÀÙÑÀÚÆÙ�ßÝÞðð ÜÜî�-j���õ"ÚÀÉÈÙÄ×öøæ ÜÜ9+�õ"



 IÆ¾�o*�: ýþÿ� ÉÏÀÁïýþÿ�ð� ÀÁÀÔÙÅÆêÀÂÆÑïðæÜÜÀÁÑÆÐÔ ÖÈÄÐ ÒÄÁÂÔÀÈÁÏÃ ÂÈÅÆ ÍÆÐÆÌÌÌ��ÿ��ïÊð ÜÜÐ¥ÑÒ !� �þ�ïÅÀÑÐÈçöøæÅÀÑÐÈçÇÊËæÅÀÑÐÈçääð�éÈêÆÙá×ïÔÏ�ÃÆÊèÚÀÉÈÙÄ×ðæ ÜÜc��â !òáó�$óéÈêÆÙ�ÈçÁïÔÏ�ÃÆÞèÚÀÉÈÙÄ×ðæÅÀÑ×ÃÏÖïðæ ÜÜ�< !¾É
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ñòóô�öÅÀÑÐÈçæ ÜÜ¤¥e��ëìíîíÙÃÈÂüÙëæ ÜÜOö\� �íîíOö��ëìíîíÙÃÈÂüÙùæÜÜ ÅÆÃÏÖÙÄÑïÞøøðæ
�×ÆÆÅÙÄ×ïÛðæ ÜÜ�âfghi

O4}�����%�^��hi �>�c·��� �HIßà#OP®2>±²%g�" :�OPHIì���c¢£��������hi ��Û���1>1M�Ó� �OPç-�R�eñòÍ#��º.�cN�N̂ NR��â �HI1£6�R��ñò"Í#1M�AÀ �>&'�£6()"*+"
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