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第 1 篇  基础理论篇  

第 1章   MCS-51单片机基础知识 

1.1  MCS-51单片机的内部结构 

1.1.1  MCS-51单片机概述 

1. 单片机的概念 

/

Single Chip 

Microcomputer SCM

 

 

2. 单片机的特点和应用 

 

1  

2

 

3  

4

 

 

1  

基础理论  
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2  

 

3  

 

4  

 

3. 8051单片机的内部结构 

51 MCS-51

8051

51  

8051 CPU

4 8 I/O 1 2 16 / 5

1 1-1  
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1-1   

1 CPU 

CPU

ALU 8 8

PSW CPU

PC IR

ID

 

2  

4KB Flash  

3  

256 B 128B 128B

 

4 /  

2 16 / /  

5 I/O  

4 8 I/O P0 P1 P2 P3 /  

6  

 

7  

5 2 2 / 1

 

8  

6 MHz 12 MHz 11.0592 MHz  

1.1.2  MCS-51单片机的引脚功能 

AT89C51 PDIP TQFP

PLCC PDIP ST89C51

1-2  

AT89C51 4 I/O

 

1. 电源引脚 

1 VCC 40 5 V  
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2 VSS 20  

       
a                          b  

1-2  AT89C51  

2. 时钟引脚 

1 XTAL1 19

 

2 XTAL2 18

 

3. 控制引脚 

1 RST 9 2

 

2 PSEN 29  

3 ALE / PROG 30 ALE P0

8 8

PROG  

4 EA / VPP 31 EA / VPP

EA / VPP
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Flash  

4. I/O引脚 

8051 4 8 I/O P0 P1 P2 P3 32  

1 P0 P0.0 P0.7 8 I/O I/O

I/O

/ 8  

2 P1 P1.0 P1.7 8 I/O  

3 P2 P2.0 P2.7 8 I/O

I/O 8  

4 P3 P3.0 P3.7 I/O

1-1  

1-1  P3  

     

P3.0 RXD  

P3.1 TXD  

P3.2 INT0 0  

P3.3 INT1 1  

P3.4 T0 / 0  

P3.5 T1 / 1  

P3.6 WR RAM I/O  

P3.7 RD RAM I/O  

1.1.3  MCS-51单片机的存储器结构 

AT89C51

4

 

AT89C51 3  

1 256 B RAM 00H 0FFH 128 B

RAM 00H 7FH 128 B 80H 0FFH  

2 64 KB I/O RAM 0000H

0FFFFH  

3 64KB ROM 0000H 0FFFFH  
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AT89C51

 

1. 内部数据存储器低 128 B 

128 B RAM 00H 7FH

3 1-3  

 
1-3  AT89C51 128 B  

1  

4 00H 1FH 32 8 8

R0 R7 4 1 CPU

3 RAM PSW

RS1 RS0  

2  

20H 2FH 16 8 1

128 00H 7FH

1-2  

1-2  RAM  

 

 

 

D7 D6 D5 D4 D3 D2 D1 D0 

2FH 7FH 7EH 7DH 7CH 7BH 7AH 79H 78H 

2EH 77H 76H 75H 74H 73H 72H 71H 70H 

2DH 6FH 6EH 6DH 6CH 6BH 6AH 69H 68H 
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2CH 67H 66H 65H 64H 63H 62H 61H 60H 

2BH 5FH 5EH 5DH 5CH 5BH 5AH 59H 58H 

 

 

 

 

D7 D6 D5 D4 D3 D2 D1 D0 

2AH 57H 56H 55H 54H 53H 52H 51H 50H 

29H 4FH 4EH 4DH 4CH 4BH 4AH 49H 48H 

28H 47H 46H 45H 44H 43H 42H 41H 40H 

27H 3FH 3EH 3DH 3CH 3BH 3AH 39H 38H 

25H 37H 36H 35H 34H 33H 32H 31H 30H 

25H 2FH 2EH 2DH 2CH 2BH 2AH 29H 28H 

24H 27H 26H 25H 24H 23H 22H 21H 20H 

23H 1FH 1EH 1DH 1CH 1BH 1AH 19H 18H 

22H 17H 16H 15H 14H 13H 12H 11H 10H 

21H 0FH 0EH 0DH 0CH 0BH 0AH 09H 08H 

20H 07H 06H 05H 04H 03H 02H 01H 00H 

00H 7FH 00H 7FH

 

C51 bit  

3 RAM  

RAM 30H 7FH

RAM

 

2. 内部数据存储器高 128 B 

Special Function Registers SFR RAM

80H FFH AT89C51 21

RAM 128 B 80H FFH 1-3  

1-3   

  
 

 
  

1 B B F0H F7H F0H 
 

2 ACC  E0H E7H E0H 
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3 PSW  D0H D7H D0H 

4 IP  B8H BFH B8H  

5 P3 I/O P3 B0H B7H B0H P3.7 P3.0 

 

  
 

 
  

6 IE  A8H AFH A8H  

7 P2 I/O P2 A0H A7H A0H P2.7 P2.0 

8 SBUF  99H  
 

9 SCON  98H 9FH 98H 

10 P1 I/O P1 90H 97H 90H P1.7 P1.0 

11 TH1 / 1 8  8DH 

 
/  

12 TH0 / 0 8  8CH 

13 TL1 / 1 8  8BH 

14 TL0 / 0 8  8AH 

15 TMOD /  89H 

16 TCON /  88H 8FH 88H 

17 PCON  87H 

 

 

18 DPH 8  83H 
 

19 DPL 8  82H 

20 SP  81H  

21 P0 I/O P0 80H 87H 80H P0.7 P0.0 

21 11  

128 B 21 B

 

C51 sfr

 

sfr P1=0x90;     // P1 90H P1 8 I/O  

P1

 

#include<reg51.h>                                  // 51  
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reg51.h  

#ifndef __REG51_H__ 

#define __REG51_H__ 

 

/*  BYTE Registers  */ 

sfr P0     = 0x80; 

sfr P1     = 0x90; 

sfr P2     = 0xA0; 

sfr P3     = 0xB0; 

sfr PSW    = 0xD0; 

sfr ACC   = 0xE0; 

sfr B      = 0xF0; 

sfr SP     = 0x81; 

sfr DPL    = 0x82; 

sfr DPH    = 0x83; 

sfrPCON   = 0x87; 

sfrTCON   = 0x88; 

sfrTMOD   = 0x89; 

sfr TL0    = 0x8A; 

sfr TL1    = 0x8B; 

sfr TH0   = 0x8C; 

sfr TH1    = 0x8D; 

sfr IE     = 0xA8; 

 

sfr IP     = 0xB8; 

sfrSCON   = 0x98; 

sfrSBUF   = 0x99; 

 

/*  BIT Register  */ 

/*  PSW   */ 

sbit CY    = 0xD7; 

sbit AC    = 0xD6; 

sbit F0    = 0xD5; 

sbit RS1   = 0xD4; 

sbit RS0   = 0xD3; 

sbit OV    = 0xD2; 
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sbit P     = 0xD0; 

 

/*  TCON  */ 

sbit TF1   = 0x8F; 

sbit TR1  = 0x8E; 

sbit TF0   = 0x8D; 

sbit TR0   = 0x8C; 

sbit IE1   = 0x8B; 

sbit IT1   = 0x8A; 

sbit IE0   = 0x89; 

sbit IT0   = 0x88; 

 

/*  IE   */ 

sbit EA    = 0xAF; 

sbit ES    = 0xAC; 

sbit ET1   = 0xAB; 

sbit EX1   = 0xAA; 

sbit ET0   = 0xA9; 

sbit EX0   = 0xA8; 

 

/*  IP   */  

sbit PS    = 0xBC; 

sbit PT1   = 0xBB; 

sbit PX1   = 0xBA; 

sbit PT0   = 0xB9; 

sbit PX0   = 0xB8; 

 

/*  P3  */ 

sbit RD    = 0xB7; 

sbit WR    = 0xB6; 

sbit T1    = 0xB5; 

sbit T0    = 0xB4; 

sbit INT1  = 0xB3; 

sbit INT0  = 0xB2; 

sbitTXD   = 0xB1; 

sbitRXD   = 0xB0; 
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/*  SCON  */ 

sbit SM0   = 0x9F; 

sbit SM1   = 0x9E; 

sbit SM2   = 0x9D; 

sbitREN   = 0x9C; 

sbit TB8   = 0x9B; 

sbit RB8   = 0x9A; 

sbit TI    = 0x99; 

sbit RI    = 0x98; 

#endif 

 

1 B 

B

 

2 ACC 

ACC 8 CPU

 

3  PSW 

PSW 8

 

PSW

PSW PSW 1-4  

 
1-4  PSW  

CY PSW.7

CY 1  
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AC PSW.6 4 4

AC 1  

F0 PSW.5  

RS1 PSW.4 RS0 PSW.3 RS1RS0

00 0 RS1RS0 01 1 RS1RS0 10

2 RS1RS0 11 3 8 8

R0 R7  

OV PSW.2

1  

F1 PSW.1  

P PSW.0 A 1 ACC

1 P 1  

4 DPH DPL  

DPH DPL 16 DPTR

 

5 SP  

SP 8

 

3. 片外数据存储器 

128 B RAM 51 64 KB

0000H FFFFH RAM 1-5  

RAM

 

4. 程序存储器 

51

Program Counter PC 16

64 KB 1-6  
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1-5                 1-6   

AT89C51 4 KB Flash

0000H 0FFFH

4 KB 64 KB

 

EA 1 CPU 0000H 4 KB

 

EA 0 0000H FFFH

ROM  

1-4  

1-4   

    

0000H  

0003H 0  

000BH / 0  

0013H 1  

001BH / 0  

0023H  

AT89C51 PC 0000H CPU 0000H

0003H 002AH 5 8 5

AT89C51

002AH 0000H 0002H 1
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