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MC51F003A4 用户手册 V1.6 

SinoMCU 8 8051  

主要特性 

CORE 

 1T高速增强型 8051内核 

 双 DPTR 

ROM 

 片上 16K字节 FLASH，擦写 10万次以上 

 片上 1024字节 E2(EEPROM)，擦写 10万次以上 

 支持代码分区保护功能（有效防止非法读/写/擦） 

 支持 FLASH 和 E2 在电路编程（ICP）, 支持 E2 在

应用编程（IAP） 

RAM 

 片上 512（256+256）字节 SRAM 

时钟源 

 片上高精度 32MHz 高速振荡器（常温 5.0V 电压下

±1%精度；全工作条件下±5%精度） 

 片上 32KHz超低功耗低速振荡器，供看门狗定时器

和 T3使用 

 外部可选接 32768Hz晶体振荡器 

电源管理模式 

 4种工作模式：高速/低速/停止/休眠 

 增加高级能耗控制功能，满足用户低功耗的需求 

复位 

 上电复位（POR） 

 外部复位 

 低电压复位（LVR），LVR电压 4级可选：2.1V、2.5V、

3.5V、4.1V 

 看门狗复位，可选 8种溢出时间 

 软件复位 

I/O 

 最多 18个双向通用 I/O 口（20PIN封装下） 

 支持 2种输入/输出模式，支持输入上拉电阻配置 

 8个 I/O具有大电流灌入驱动能力（P2口） 

 5个 I/O可软件模拟成 1/2 BIAS 的 LCD COM口 

定时器/计数器 

 2个 16位 T0/T1定时器，兼容标准 8051  

 1 个 16 位增强型 T2 定时器，兼容 8052 的 T2，带

输入捕获和输出比较功能 

 1 个 16 位 T3 时基定时器，支持软件 RTC，可连接

外部 32768Hz 晶振，在停止/休眠模式下可定时唤

醒 

PWM 定时器 

 1路独立 8位 PWM0，可作通用定时器 

 3 组共 6 路 16位 PWM1阵列，可互补输出且死区时

间可调，并具有故障保护中断功能 

 PWM1可在选片上高速时钟或其分频下独立工作 

12 位高精度 ADC 

 12位高精度逐次逼近型 ADC 

 12通道：AIN0~AIN9 外部 10通道+内部 2通道 

 参考电压可选：内部 2.0V、VDD、Vref引脚输入 

 时钟源为系统时钟，可配置 1 /2 /4 /8 /16 /32 /64 

/128分频 

2 路 UART 

 2路 UART模块，可兼容 8051 标准 

 波特率可选择为系统时钟分频或者定时器溢出 

 增强 UART0支持“帧出错”检测及自动地址识别 

 支持 8位同步半双工、8位/9位异步全双工等 4种

工作方式 

SPI  

 支持全双工，3线/4线同步模式，主/从机可选 

 支持主机模式错误用以防止主机冲突 

中断 

 INT0x、T0、INT1x、T1、UART0、SPI、ADC、T2、

T3、PWM1、UART1、PWM0、PWM1FB、CRC 共 14 个中

断源 

 2级中断优先级可设 

 其中 INTnx（n=0～1，x=0～4）支持多重映射输入，

5选 1分别对应两个中断源（INT0x/INT1x）；支持

上升沿触发方式和高电平脉宽测量功能 

循环冗余校验算法模块（符合 CRC-16标准） 

双两线调试与编程接口 

 支持最新的双两线（Two-wire）调试和编程接口 

 两组调试和编程接口任意二选一，支持自动识别 

开发工具兼容 KEIL
TM
集成开发环境 

工作电压 

 2.0V ~5.5V 

工作环境温度 

 -40℃~85℃ 

封装形式 

 TSSOP20、SOP20、QFN20、SOP16、SOP8、DFN10 

1T 8051 内核 FLASH型 MCU，16KB FLASH ROM，512B SRAM，1KB 独立 EEPROM，12位高速 ADC，高速 6 通道 16位 PWM，8

位 PWM，4 个 16位定时器，2路 UART，SPI，CRC，双两线调试 

http://www.sinomcu-gz.com/
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1 产品简介 

1.1 概述 

1T 8051 8 FLASH 8051  

MC51F003A4 16MHz 16K FLASH ROM 1024 EEPROM 512

SRAM 256 RAM 256 RAM 1 RC 1 RC 1

32768Hz 18 GPIO 4 16

3 6 16 PWM 1 8 PWM

1 13 12 ADC 2 UART 1 SPI

LCD 4 LVR CRC  

IC  
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1.2 系统框图 

RC 32MHz

SPI

EUART0/EUART1

16bit TIMER0

12bit ADC

2-wire Debug I/F

Advanced 1T 8051 Core

XTAL
(32768Hz)

RC 32KHz POR LVR

Power
Controlle

r

Watch Dog TIMER

16bit 
Advanced TIMER2

512 Bytes  RAM

1024 Bytes EEPROM

16K Bytes  FLASH 

Reset 
Controller

8bit PWM0

Port1

Port
2

Port
0

Interrupt 
Controller

16bit TIMER1

16bit 
Base TIMER3

16bit PWM1
with 6 Channels

CRC
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1.3 引脚排列 

1.3.1 MC51F003A4A0Y 

MC51F003A4
A0Y

17

P1.3/PWM10/INT00/AIN06

18

19

20

P2.7/PWM14/MOSI/INT02

P1.0/PWM12/MISO/INT01

P1.1/T0/AIN04/[CLK0]

P1.2/PWM11/AIN05/[DIO0]

11

12

13

14

15

16

P2.4/COM1/PWM15/INT04/AIN02

P2.5/COM0/PWM13/INT03/AIN03

P2.6/PWM1FB/T1/SCK

4

3

2

1

10

9

8

7

6

5

AIN07/INT10/PWM0/P1.4

Vref/INT11/T2/P2.0

GND

(OSCI)/P0.1

(OSCO)/P0.0

(nRST)/P1.7

[CLK1]/AIN09/RX1/P1.6

[DIO1]/AIN08/TX1/P1.5

P2.2/COM3/RX0/INT13/AIN00

P2.3/COM2/TX0/INT14/AIN01

INT12/nSS/T2EX/COM4/P2.1

VDD

TSSOP20

 
 
 
 
 

1.3.2 MC51F003A4A0M 

MC51F003A4
A0M

17

P1.3/PWM10/INT00/AIN06

18

19

20

P2.7/PWM14/MOSI/INT02

P1.0/PWM12/MISO/INT01

P1.1/T0/AIN04/[CLK0]

P1.2/PWM11/AIN05/[DIO0]

11

12

13

14

15

16

P2.4/COM1/PWM15/INT04/AIN02

P2.5/COM0/PWM13/INT03/AIN03

P2.6/PWM1FB/T1/SCK

4

3

2

1

10

9

8

7

6

5

AIN07/INT10/PWM0/P1.4

Vref/INT11/T2/P2.0

GND

(OSCI)/P0.1

(OSCO)/P0.0

(nRST)/P1.7

[CLK1]/AIN09/RX1/P1.6

[DIO1]/AIN08/TX1/P1.5

P2.2/COM3/RX0/INT13/AIN00

P2.3/COM2/TX0/INT14/AIN01

INT12/nSS/T2EX/COM4/P2.1

VDD

SOP20
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1.3.3 MC51F003A4A0ZQ 
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1.3.4 MC51F003A4A0K 

6

5

4

3

8

7

2

1

13

14

15

16

12

11

9

10

SOP16

GND

AIN03/INT03/PWM13/COM0/P2.5

SCK/T1/PWM1FB/P2.6

INT02/MOSI/PWM14/P2.7

P1.1/T0/AIN04/[CLK0]

P1.0/PWM12/MISO/INT01

P1.2/PWM11/AIN05/[DIO0]

P1.3/PWM10/INT00/AIN06

AIN00/INT13/RX0/COM3/P2.2

INT12/nSS/T2EX/COM4/P2.1

AIN02/INT04/PWM15/COM1/P2.4

P1.4/PWM0/INT10/AIN07

P1.5/TX1/AIN08/[DIO1]

P1.6/RX1/AIN09/[CLK1]

VDD

AIN01/INT14/TX0/COM2/P2.3

M
C
5
1
F
0
0
3
A
4

A
0
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1.3.5 MC51F003A4A0H 
 

7

8

5

6

4

3

2

1

SOP8

VDD GND

[DIO0]/AIN05/PWM11/P1.2

[CLK0]/AIN04/T0/P1.1

AIN06/INT00/PWM10/P1.3

M
C
5
1
F
0
0
3
A
4

A
0
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P1.4/PWM0/INT10/AIN07

P1.5/TX1/AIN08/[DIO1]

P1.6/RX1/AIN09/[CLK1]

 
 
 

1.3.6 MC51F003A4A0YN 

MC51F003A4
A0YN

DFN10(TopView)

1

2

3

4

5

9

8

7

6

10

11

11 (Bottom PAD) : GND

VDD

[CLK1]/RX1/AIN09/P1.6

[DIO1]/TX1/AIN08/P1.5

P1.0/PWM12/MISO/INT01

P1.7/(nRST)

P1.3/PWM10/INT00/AIN06

P1.4/INT10/PWM0/AIN07

AIN03/INT03/PWM13/COM0/P2.5

AIN02/INT04/P2M15/COM1/P2.4 P1.2/PWM11/AIN05/[DIO0]

 
 
 
 

1

[]” / ()”

nXXX n  

2

 

 
 
 
 
 
 
 
 
 
 
 
 

1.4 引脚说明 

引脚汇总表 

  

 
 

 

 SSOP20 QFN20 SOP16 SOP8 

1 18 13 5 AIN07/INT10/PWM0/ I/O P1.4 GPIO 1 4  
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 SSOP20 QFN20 SOP16 SOP8 

P1.4 PWM0 PWM0  

INT10 1 0  

AIN07 ADC 7  

2 19 14 6 [DIO1]/AIN08/TX1/P1.5 I/O 

P1.5 GPIO 1 5  

TX1 UART1 TXD  

AIN08 ADC 8  

DIO1 1  

3 20 15 7 [CLK1]/AIN09/RX1/P1.6 I/O 

P1.6 GPIO 1 6  

RX1 UART1 RXD  

AIN09 ADC 9  

CLK1 1  

4 1 - - (nRST)/P1.7 I/O 
P1.7 GPIO 1 7  

nRST RESET ( ) 

5 2 - - (OSCO)/P0.0 I/O 
P0.0 GPIO 0 0  

OSCO RTC  

6 3 - - (OSCI)/P0.1 I/O 
P0.1 GPIO 0 1  

OSCI RTC  

7 4 16 8 GND P GND  

8 5 - - Vref/INT11/T2/P2.0 I/O 

P2.0 GPIO 2 0  

T2 2 /  

INT11 1 1  

Vref ADC  

9 6 1 1 VDD P VDD  

10 7 2 - 
INT12/nSS/T2EX/ 
COM4/P2.1 

I/O 

P2.1 GPIO 2 1  

COM4 LCD COM4  

T2EX 2 /  

nSS SPI nSS ( ) 

INT12 1 2  

11 8 3 - 
AIN00/INT13/RX0/ 
COM3/P2.2 

I/O 

P2.2 GPIO 2 2  

COM3 LCD COM3  

RX0 UART0 RXD  

INT13 1 3  

AIN00 ADC 0  

12 9 4 - 
AIN01/INT14/TX0/ 
COM2/P2.3 

I/O 

P2.3 GPIO 2 3  

COM2 LCD COM2  

TX0 UART0 TXD  

INT14 1 4  

AIN01 ADC 1  
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 SSOP20 QFN20 SOP16 SOP8 

13 10 5 - 
AIN02/INT04/PWM15/ 
COM1/P2.4 

I/O 

P2.4 GPIO 2 4  

COM1 LCD COM1  

PWM15 PWM1 5  

INT04 0 4  

AIN02 ADC 2  

14 11 6 - 
AIN03/INT03/PWM13/ 
COM0/P2.5 

I/O 

P2.5 GPIO 2 5  

COM0 LCD COM0  

PWM13 PWM1 3  

INT03 0 3  

AIN03 ADC 3  

15 12 7 - SCK/T1/PWM1FB/P2.6 I/O 

P2.6 GPIO 2 6  

PWM1FB PWM1  

T1 1 /  

SCK SPI CLK  

16 13 8 - 
INT02/MOSI/PWM14/ 
P2.7 

I/O 

P2.7 GPIO 2 7 

PWM14 PWM1 4  

MOSI SPI MOSI  

INT02 0 2 

17 14 9 - 
INT01/MISO/PWM12/ 
P1.0 

I/O 

P1.0 GPIO 1 0  

PWM12 PWM1 2  

MISO SPI MISO  

INT01 0 1  

18 15 10 4 [CLK0]/AIN04/T0/P1.1 I/O 

P1.1 GPIO 1 1  

T0 0 /  

ANT04 ADC 4  

CLK0 0  

19 16 11 3 
[DIO0]/AIN05/PWM11/ 
P1.2 

I/O 

P1.2 GPIO 1 2  

PWM11 PWM1 1  

ANT05 ADC 5  

DIO0 0  

20 17 12 2 
AIN06/INT00/PWM10/ 
P1.3 

I/O 

P1.3 GPIO 1 3  

PWM10 PWM1 0  

INT00 0 0  

ANT06 ADC 6  
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1.5 订购信息 

   

MC51F003A4A0Y TSSOP20 - 

MC51F003A4A0M SOP20 TSSOP20  

MC51F003A4A0ZQ QFN20  

MC51F003A4A0K SOP16  

MC51F003A4A0H SOP8  

MC51F003A4A0YN DFN10  

2 x  

 
 

1.6 基本概念和术语 

 R/W：代表 Read/Write 的含义，即可读可写。当仅有 R时，代表只读；当仅有 W时，代表只写。 

 R*/W,R/W*：R*代表仅可读到 0或 1；W*代表仅可写 0或 1。 

 0/1/X/-：其中 0=数字逻辑 0（低电平）；1=数字逻辑 1（高电平）；X=不确定（高低电平皆可）；-=保留，有点类

似于 X（高低电平皆可）。 

 B/b：B代表 Byte的含义，即字节，表示了 8位数据长度；b代表 bit的含义，即位，表示 1位数据长度。 

 双两线调试接口（Two-wire）：是一种类似于 SWD的调试接口形式，是晟矽微电子特有的调试/编程接口。为用户精

简了调试/编程接口电路，方便了硬件工程师的 PCB设计；通过两组调试接口交替仿真，让工程师可以做到“所有端

口的全覆盖仿真”。 

 ICP：代表在电路编程，即 In Circuit Programming 的首字母缩写。用户可通过电路板上预留的两线调试和编程接

口（Two-wire），在印刷电路板组装以后（PCBA），直接将程序下载到芯片中。 

 IAP：代表在应用编程，即 In Application Programming 的首字母缩写。只要芯片可以运行，用户就可以通过程序

对芯片本身进行编程。 

 FLASH 的分区保护功能：用户可以部分或者全部保护 FLASH 区。可以防范用 Flash 区中的代码在不可信的情况下被

读出，也可以防范程序跑飞对 Flash 的意外擦除或者内容改写，还可以为用户的二次开发提供有效手段，这是一种

高可靠性的安全防护措施。 
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2 电气参数 

Ta=25 VDD-GND=5V  

 

2.1 极限参数 

    

 VDD/GND -0.3 5.5 V 

IO /  Vin/Vout GND-0.3 VDD+0.3 V 

 Ta -40 85  

 Tstg -55 150  

FLASH/EEPROM  Tflash -40 85  

VDD GND 5.0V/25°C 100mA

 

 

2.2 推荐工作条件 

      

1 VDD-GND 3.5 5.5 V 
CORE HIRC@8~16MHz 

LVR=3.5V 4.1V  

2 VDD-GND 2.1 5.5 V 
CORE HIRC@1~8MHz  

LIRC@32KHz, LVR  

 Ta -40 85  - 

 

2.3 直流电气特性 

        

 Vil  IO  GND-0.3 - 0.2VDD V 

 Vih  IO  0.8VDD - VDD+0.3 V 

 Iilc  
IO

Vin=VDD GND 
-1 - 1 A 

 Iolc  IO Vout=VDD GND -1 - 1 A 

 

 
Ioh P0,P1,P2 VDD=5V, Voh=4.3V - 15 - mA 

 

 
Iol 

P0,P1 VDD=5V, Vol=0.7V 10 20 - mA 

P2 VDD=5V, Vol=0.7V 25 35 - mA 

 Rpu P0,P1,P2 VDD=5V,  - 50 - KΩ 

RESET

 
Vilrst P1.7 P1.7 RESET option  GND - 0.2VDD V 

RESET

 
Vihrst P1.7 P1.7 RESET option  0.8VDD - VDD V 

RESET Rrst P1.7 P1.7 RESET option  50 - 600 KΩ 
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CORE

NOP  

Iddc VDD 

VDD=5V, FCORE=16MHz@HIRC - 12 - mA 
VDD=5V, FCORE=8MHz@HIRC - 6.5 - mA 
VDD=5V, FCORE=2MHz@HIRC - 2.5 - mA 
VDD=5V, FCORE=1MHz@HIRC - 1.7 - mA 

VDD=5V, FCORE=32KHz@LIRC, HIRC

, XTAL  
- 0.5 - mA 

 

 
Istop VDD 

VDD=5V,FCORE=16MHz@HIRC; 

CORE , LIRC , XTAL ; WDT

, LVR ; , INTn

;  

- 5 - mA 

VDD=5V,FCORE=32KHz@LIRC; CORE

, HIRC , XTAL ; WDT , LVR

; , INTn ; 

 

- 50 - A 

 

 
Isleep VDD 

VDD=5V, CORE , HIRC/LIRC , 

XTAL ; WDT , LVR ; 

, INTn ;  

- 2 - A 

 

Isa VDD 

VDD=5V, CORE , HIRC , XTAL

,  LIRC , T3 1S ; 

WDT , LVR ; ; 

 

- 12 - A 

WDT  Iwdt VDD 
VDD=5V, CORE , HIRC/LIRC , 

XTAL ; WDT ;  
- 3 - A 

LVR  Ilvr VDD 
VDD=5V, CORE , HIRC/LIRC , 

XTAL ; LVR ;  
- 3 - A 

RAM  VRAM VDD - - 0.7 - V 

 

2.4 LVR 特性参数 

       

LVR 1 Vlvr1 

LVR VDD=1.8 5.5V

5%  

- 2.1 - V 

LVR 2 Vlvr2 - 2.5 - V 

LVR 3 Vlvr3 - 3.5 - V 

LVR 4 Vlvr4 - 4.1 - V 

 

2.5 ADC 特性参数 

       

ADC  Vadc - 2.5 - 5.5 V 

 Nr - - 12 - bit 

 INL VDD=5V, Fadc=1-8MHz, - - 2 LSB 
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 DNL =8Clk 12bit  - - 1 LSB 

 Eot - 1 4 LSB 

 Eob - 1 4 LSB 

 Ez - 0.5 4 LSB 

 Ead - 4 - LSB 

 Fadc 
VDD=5V  - - 8 MHz 
VDD=3V - - 4 MHz 

 Tcon 
VDD=5V, Fadc=8MHz, 

=4Clk 12bit  
16 - - Tadc 

ADC  Vain - GND - VREF V 

ADC  Rain - 2 - - MΩ 

ADC  Iain - - - 10 A 

ADC  Iadd AD  - 1 1.5 mA 

ADC  Iads ADEN =0 - 0.1 1 A 

 Zain - - - 10 KΩ 

 Vref @VDD≥2.5V 1.96 2.0 2.04 V 

 

2.6 FLASH/EEPROM特性参数 

       

FLASH  NFNDUR - 100000 - - cycle 

FLASH  TFRET - 10 - - year 

EEPROM  VEEWR 
T=-40℃~85℃, Fcore=8~16MHz 2.8 - 5.5 V 

T=-40℃~85℃, Fcore=32KHz~8MHz 2.0  5.5 V 

EEPROM 1

 
TEERD 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz 
- 100 - ns 

EEPROM 1

 
IEERD 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz 
- - 80 A/ 

MHz 

EEPROM 1

 
TEEES 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz 
- 2.8 - ms 

EEPROM 1

 
IEEES 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz 
- 2 - mA 

EEPROM 1

 
TEEWR 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz  
- 1.7 - ms 

EEPROM 1

 
IEEWR 

T=-40℃~85℃, VDD=2.0V~5.5V(

1KB ), Fcore=16MHz  
- 2 - mA 

EEPROM  
IEESB1 - - 1 - A 

IEESB2 T=85℃, VDD=5V - 5 - A 

EEPROM  NENDUR - 100000 - - cycle 

EEPROM  TERET - 10 - - year 

FLASH IAP ICP ; EEPROM IAP ICP IAP
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FSYS HIRC 2MHz FSYS LIRC OSC

IAP  

 

2.7 交流电气特性 

       

HIRC  FHIRC 
VDD=5V Ta= 25℃ -1% 32 +1% MHz 

T=-40℃ 85℃, VDD=2.4 5.5V -5% 32 +5% MHz 

HIRC  THIRC VDD=2.4 5.5V -  - 50 s 

LIRC  FLIRC 
VDD=5V -50% 32 +50% KHz 
VDD=3.3V -50% 24 +50% KHz 

LIRC  TLIRC VDD=5V - - 150 s 

32768Hz  TXTAL VDD=5V - - 1 s 

32768Hz  CXTAL VDD=5V - 10 - pF 

 TRST VDD=5V 10 - - s 

 
 
 



 MC51F003A4                     晟矽微电 

                                                                                      14/121 

3 中央处理器 

3.1 CPU 概述 

CORE 1T 8051 8051  

CORE 0000H PC 1 A B SP

DPTR/DPTR1 PSW  

SP 1 8 PUSH

SP 1 POP RET RETI SP 1 RAM

00H~FFH SP 07H 08H  

PSW  

DPTR/DPTR1 16 DPH/DPH1 DPL/DPL1

DPTR/DPTR1 16 8

DPTR DPS DPS  

程序状态寄存器（0xD0，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PSW CY AC F0 RS1 RS0 OV F1 P 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7]  CY – /  

0 Bit7  

1 Bit7  

BIT[6]  AC – / BCD  

0 Bit3  

1 Bit3  

BIT[5]  F0 –  

BIT[4:3]  RS[1:0] –  

RS[1:0] 0~3 

00 0 00H~07H  

01 1 08H~0FH  

10 2 10H~17H  

11 3 18H~1FH  

BIT[2]  OV –  

0 A 8 0xFF  

1 A 8 0xFF  

BIT[1]  F1 –  

BIT[0]  P –  

0 A 1  

1 A 1  

3.2 程序存储器（FLASH ROM） 

FLASH ROM 16K 0000H~3FFFH FLASH ROM 10
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10  

FLASH ROM FLASH ROM ICP  

ICP  

3.3 非易失性数据存储器（EEPROM） 

EEPROM 1K 000H~3FFH EEPROM 10

10  

EEPROM ICP IAP MOVC  

ICP IAP  

3.4 随机存储器（RAM） 

RAM 256 256 512 SRAM  

RAM 00H~FFH 128 80H~FFH SFR

128 00H~7FH 32 00H~17H 8

R0 R7 PSW RS[1:0]

16 20H~2FH 30H~7FH RAM

 

RAM 0000H~00FFH MOVX  

SFR 80H~FFH CORE SFR RAM

128 SFR DPS SFRSL0 SFR  

1 P0 P2 RAM  

2 PSW RS[1:0]  

3 DPS SFRSL0  

3.5 存储器结构 

FLASH RAM EEPROM

8051 P2  

 

存储器 MAP示意图 

SFR0
（直接寻址;
SFRSL0=0）

16K Bytes
FLASH ROM

1280 Bytes
外部RAM

（MOVX寻址）

内部RAM高位
（间接寻址）

内部RAM低
位

(直接/间
接寻址)

00H

FFH

EEPROM、FLASH、SFR、SRAM 结构示意图

FFH

03FFH

3FFFH

0000H 0000H

80H

7FH

00FFH

1024 Bytes
EEPROM

0000H

107FH
用户配置字

1000H

保留

工作寄存器
组0-3

位寻址区

通用RAM

17H

2FH

SFR1
（直接寻址;
SFRSL0=1）

FFH

80H
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FLASH 8 FLASH 16 1KB

4 4KB 4 FLASH“

 

ROM空间操作汇总表 

 ICP IAP 

FLASH    

FLASH    

FLASH    

FLASH    

FLASH /    

EEPROM    

EEPROM /    

3.6 寻址方式 

CORE 7  

 

 

 

 

 

R0 R1 “@”  

 

R7~R0 A B CY

R7~R0 3 A B DPTR CY

PSW RS[1:0]

 

 

PC

PC PC

+127 ~ -128

 

 

PC  DPTR  

MOVC A, @A+DPTR” A DPTR

A  
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RAM

CY

 

 

3.7 特殊功能寄存器映射 

SFR 80H~FFH

0” “8”

 

特殊功能寄存器的名称及地址列表 

 

  
SFR  

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F 

F8H PWRCR 
ADCCR0 ADCCR1 ADRIOS0 ADRIOS1 ADRL ADRH OSADJCR SFR0 

- - - - - - PWM145F SFR1 

F0H B 
AUXC       SFR0 

PWM15DH PWM15DL PWM14DH PWM14DL PWM123F PWM13DH PWM13DL SFR1 

E8H RSTFLAG 
IAPCR IAPADL IAPADH IAPDB - IAPMD IAPKEY SFR0 

PWM12DH PWM12DL PWM101F PWM11DH PWM11DL PWM10DH PWM10DL SFR1 

E0H A 
    -   SFR0 

PWM1PH PWM1PL PWM1CR3 PWM1CR2 PWM1CR1 PWM1CR0 PWM1IER SFR1 

D8H DPS 
LCDCR0 LCDSW - - PWM0CR PWM0P PWM0D SFR0 

- - - - - - - SFR1 

D0H PSW 
- - - - - - - SFR0 
- - - - - - - SFR1 

C8H T2CON 
T2MOD RCAPL2 RCAPH2 TL2 TH2 T2CON1 WDTCR SFR0 

- - - - - - - SFR1 

C0H OSCM 
P0MOD0 - P0PU - - - - SFR0 
CRCCR CRCL CRCH CRCSTL CRCSTH CRCEDL CRCEDH SFR1 

B8H IP 
IPH IP1 IPH1 - - - - SFR0 

- - - - - - - SFR1 

B0H - 
- - - - - - - SFR0 
- - - - - - - SFR1 

A8H IE 
IE1 - EXTIS1 EXTIS SPCON SPSTA SPDAT SFR0 

- - EXTEN1 EXTEN - - - SFR1 

A0H P2 
P2MOD0 P2MOD1 P2PU - - - - SFR0 

- - - - - - - SFR1 

98H SCON 
SBUF SADDR SADEN SCON_1 SBUF_1 - - SFR0 

- - - - - - - SFR1 

90H P1 
P1MOD0 P1MOD1 P1PU - - TL3 TH3 SFR0 

- - - - - - - SFR1 

88H TCON 
TMOD TL0 TL1 TH0 TH1 TCON1 T3CR SFR0 

- - - - - - - SFR1 

80H P0 
SP DPL DPH DPL1 DPH1 SLPCR PCON SFR0 
- - - - - - - SFR1 

1 -“ SFR SFR  

2 SFR  

3 SFR 0/8 16  

4  

 

3.8 SFR 的页切换与硬件乘除法器 

SFR SFR1  

16 SFR 0/8 SFR SFR1 SFR0 DPS

SFRSL0 SFR0 16 SFR 2  

AUXC 16 16 16 *8 16 /8

MUL DIV 51 8
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*8 8 /8  

 

数据指针选择寄存器（0xD8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPS - SFRSL0 - - DIV16 MUL16 - SEL 

R/W - R/W - - R/W R/W - R/W 

 - 0 - - 0 0 - 0 

BIT[6]  SFRSL0 – SFR  

SFRSL0 SFR  SFR  

0 SFR  SFR0 

1 SFR SFR1 

 

SFR C  

 
BIT[3]  DIV16 – 16  

0 8  

1 16  

BIT[2]  MUL16 – 16  

0 8  

1 16  

  
 

AUXC B A 

MUL16  
MUL16=0 8  A * B  -   

MUL16=1 16  AUXC  A * B     

DIV16  
DIV16=0 8  A / B  -   

DIV16=1 16  AUXC  A / B     

3.9 用户配置字 

Info Block

 

 

用户配置字详细说明 

  

FHS 
HIRC  

1. 16MHz   

sfr DPS = 0xD8; 

( SFR0 ) 

DPS |= 0x40;          // SFR0 SFR1 

 

DPS &= (~0x40);      // SFR1 SFR0 
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2. 8MHz  

3. 2MHz  

4. 1MHz  

1 FMOD FMOD  

2 VLVRS HIRC LVR  

FMOD 

 

1.  HIRC 32MHz + LIRC 32KHz

Core CLKS  

2. LIRC 32KHz HIRC

Core CLKS =1  

3 Core

HIRC  

LEXTEN 

32768Hz  

1. PIN OSCI/OSCO GPIO

 

2. PIN OSCI/OSCO

 

4 PIN 32768Hz

 

WDTM 

WDT  

1. WDT “ ”  

2. WDT /  

3. WDT: / “ ”  

5 ‘ WDT

 

RSTEN 

 

1. nRST GPIO PIN

  

2. nRST PIN

 

6  

LVRSLP 

LVR  

1. LVR LVR Core  

2. LVR LVR  

LVR  

VLVRS 

LVR  

1. 2.1V  

2. 2.5V  

3. 3.5V  
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4. 4.1V  

LVRSLP LVRSLP / LVR LVR

/  

OCDEN 

OCD  

0. OCD  

1. OCD OCD OCDSEL  

OCDSEL 

OCD  

0. OCD0 DIO0/CLK0 OCD1  

1. OCD0 DIO1/CLK1 OCD0  

OCDEN=1  

OCDEN OCDSEL OCD

OCD OCD

OCD   

SCnP(n=0 3) 

FLASH  

1. n n FLASH  

2. n n FLASH /

MOVC  

3. n n FLASH /

MOVC  

4K FLASH ROM

SC0P 0x0000 0x0FFF SC1P 0x1000 0x1FFF

SC2P 0x2000 0x2FFF SC3P 0x3000 0x3FFF  

OCDEN OCDSEL

OCDEN  
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4 系统时钟与工作模式 

3  

 RC FHIRC 32MHz 

 RC FLIRC 32kHz 

 FLOSC 32.768KHz 

2 FSYS: 

 FHCLK FHIRC/2  

 FLCLK FLIRC  

FMOD CORE HIRC

(LIRC)  

FMOD HIRC LIRC

 

CORE HIRC LIRC CORE FCORE Fsys  

FHS HIRC/2 1/2/8/16  

LEXTEN 32768Hz

T3 32768Hz Fsys

 

 
 

4.1 系统时钟框图 

分
频

FHS[1:0]
FLIRC

FCore

CLKS

/2

/8

/16

/1

FSYS

FMOD

FXTAL

LEXTEN

FT3 Timer3

WDTFWDT

FHIRC

FHCLK

FLCLK

Core

存储器

其他外设

PWM1

Timer0/1FLCLK

内部32MHz
高频RC振荡器

/2 MUX

OPTION

OPTION
MUX

内部32KHz
低频RC振荡器

32768Hz
晶体振荡器

MUX

OPTION

WDTM
OPTION

OSCO

OSCI
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4.2 系统时钟相关寄存器 

系统时钟寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR0
/F8 

PWRCR 
 

- - 
PWM1_C

LKEN 
PWM0_C

LKEN 
SPI_CLK

EN 
ADC_CL

KEN 
LCD_CL

KEN 
OCD_C
LKEN 

1111 
1111 

SFR0
/C0 

OSCM 
 

XTSPD - STBH STBXT - CLKS LFEN HFEN 
1-00 
-x1x 

SFR0
/87 

PCON 
 

UART1E
N 

- - 
UART0E

N 
SMOD0 SSTAT0 SLEEP STOP 

0--0 
0000 

SFR0
/86 

SLPCR 
 

SLPCR7 SLPCR6 SLPCR5 SLPCR4 SLPCR3 SLPCR2 SLPCR1 SLPCR0 
0000 
0000 

4.3 外接晶体振荡器 

32768Hz

Cx  

XTAL1 XTAL2

 

 
 
 
 

Cx  

Hz  Cx pF  V  

32768 10 2.0 

 

4.4 内置 32MHz高频 RC 振荡器 

32MHz RC 16/8/2/1MHz

 

HIRC PWM1 FSYS FHIRC  

RC 32MHz@5V/25℃  

4.5 内置 32KHz低频 RC 振荡器 

RC 32KHz  

FLIRC WDT  

FMOD FLIRC timer3 1 FMOD FLOSC

FLOSC Timer3 FLIRC  

4.6 工作模式 

CORE 4  

   

 CORE HIRC   

 CORE LIRC   

 CORE HIRC PC  

Cx Cx
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CORE  

 
CORE HIRC LIRC PC

CORE  

 

 

通过用户配置字可配置运行模式为下面列表中 2 种之一，通过软件可配置进入停止模式和休眠模式。  

芯片上电或复位默认时钟为 HIRC，执行配置字加载后切换为用户预设时钟。  

 

 

HIRC+LIRC 

CLKS=0/1  

LIRC 

CLKS =1  

 

STOP=1  

 

SLEEP=1  

32MHz   1 HFEN 2 1 

32KHz     LFEN 3 

1 HIRC

CLKS=0 HIRC

HIRC HFEN=1 HIRC

 

2 LIRC

HIRC HFEN=0  

3 LIRC LFEN=0

LIRC T3 T3 32768

INT0/1

LIRC LIRC LIRC

 

4.6.1 工作模式设置 

振荡模式寄存器（0xC0，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

OSCM XTSPD - STBH STBXT - CLKS LFEN HFEN 

R/W R/W - R R - R/W R/W R/W 

 1 - 0 0 - X 1 X 

BIT[7]  XTSPD – 32768Hz  

0 32768Hz 0  

1 32768Hz 1  

32768Hz 1 32768Hz

1 0  

BIT[5]  STBH –  

0 0  

1 1  

BIT[4]  STBXT – 32768Hz  

0 0  

1 1  

T3 STBXT 1 1 T3
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BIT[2]  CLKS – CORE  

0 FHCLK FSYS  

1 FLCLK FSYS  

1 ” 0 1  

2 STBH 1 1

 

BIT[1]  LFEN –  

0 LIRC  

1 LIRC  

1  “ ”

” FMOD  

2 WDT LFEN LIRC

LFEN=0  

3 LIRC  

BIT[0]  HFEN –  

0 CLKS=1 HIRC

 

1 CLKS=1 HIRC

 

1 ’ ” ” FMOD  

2 ” FMOD

1  

3 ” FMOD

1 Core

CLKS=0 HFEN=1 HFEN=1  

4.6.2 停止模式 

SLPCR “55H” PCON STOP “1”

 

 CORE  

 HFEN LFEN  

 RAM  

  

  

 

  

  

STOP 0 /  

 

4.6.3 休眠模式 

SLPCR “55H” PCON SLEEP “1”
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 CORE  

 LFEN  

 RAM  

  

  

 

  

 T3  

  

SLEEP 0 /  

 

 

 HIRC HIRC 6400clk@HIRC16M CPU HIRC

 

 LIRC LFEN LIRC HIRC 64clk@LIRC

HFEN HIRC 6400clk@HIRC16M  

 

电源控制寄存器（0x87，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PCON UART1EN - - UART0EN SMOD0 SSTAT0 SLEEP STOP 

R/W R/W - - R/W R/W R/W R/W R/W 

 0 - - 0 0 0 0 0 

BIT[1]  SLEEP –  

0 0  

1 1  

BIT[0]  STOP –   

0 0  

1 1  

1 / CORE  CORE

1 CORE SLEEP  

2 PCON[1:0] SLPCR 55H” STOP/SLEEP

1 /  

3 STOP/SLEEP NOP  

 

模式保护控制寄存器（0x86，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SLPCR SLPCR7 SLPCR6 SLPCR5 SLPCR4 SLPCR3 SLPCR2 SLPCR1 SLPCR0 

W W W W W W W W W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  SLPCR[7:0] –  

SLPCR[7:0]  
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55H /  

 /  

SLPCR 55H” STOP/SLEEP 1 2

/ SLPCR STOP/SLEEP

0  

 

CORE STOP C  

 
 

CORE SLEEP C  

 
 

4.7 高级能耗控制 

 

高级能耗控制寄存器（0xF8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWRCR - - 
PWM1_CLK

EN 
PWM0_CLK

EN 
SPI_CLKEN 

ADC_CLKE
N 

LCD_CLKE
N 

OCD_CLKE
N 

R/W - - R/W R/W R/W R/W R/W R/W 

 - - 1 1 1 1 1 1 

BIT[5]  PWM1_CLKEN –PWM1  

0 PWM1  

1 PWM1  

BIT[4]  PWM0_CLKEN – PWM0  

0 PWM0  

1 PWM0  

#include <intrins.h> 

…… 
sfr SLPCR = 0x86; 
sfr PCON = 0x87; 

 

SLPCR = 0x55;   //  

PCON |= 0x01;   //CORE  

_nop_();     //NOP  

_nop_();     //NOP  

#include <intrins.h> 

…… 
sfr SLPCR = 0x86; 
sfr PCON = 0x87; 

 

 SLPCR = 0x55;   //  

PCON |= 0x02;   //CORE  

_nop_();     //NOP  

_nop_();     //NOP  



 MC51F003A4                     晟矽微电 

                                                                                      27/121 

BIT[3]  SPI_CLKEN – SPI  

0 SPI  

1 SPI  

BIT[2]  ADC_CLKEN – ADC  

0 ADC  

1 ADC  

BIT[1]  LCD_CLKEN – LCD  

0 LCD  

1 LCD  

BIT[0]  OCD_CLKEN – OCD  

0 OCD  

1 OCD  

OCD  
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5 复位 

 

 POR  

  

 LVR  

  

  

0000H

 

复位寄存器汇总表 

(SFRn/
H) 

  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/E8 

RSTFLA
G  

PORF LVRF RSTF WDTRF SWRF - - SWRST 
0000 
0--0 

SFR
0/CF 

WDTCR 
 

- - - - - WDTOT2 WDTOT1 WDTOT0 
0000 
0111 

5.1 复位条件 

CORE

 

系统状态与五种复位的关系示意图 

VPOR

VLVR

上
电
延
时

振
荡
等
待

系统运行 系统复位

复
位
延
时

振
荡
等
待

系统运行 系统复位

上
电
延
时

振
荡
等
待

系统运行

看门狗复位/
软件复位

电源电压

系统状态

系统时钟

WDT/SWRST

上电复位 低电压复位

复
位

复
位
延

时

振
荡
等

待

系统运行
统
系

RESET

外部复位

无效 系统复位

 

5.2 上电复位 

VDD VDD 

VDD 0000H

PORF 1  PORF 1 RAM

RAM   
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5.3 外部复位 

RST

0000H  RSTF 1  

P1.7

 

5.4 低电压复位 

LVR 4 2.1V 2.5V 3.5V 4.1V LVR

0.05V LVR LVR LVR +0.05V LVR

0000H LVRF 1  

LVR “ ”  

5.5 看门狗复位 

WDT

WDT WDT WDT

0000H WDTRF 1  

WDT  WDT WDTM

WDT” / WDT” WDT” 3  

(1) WDT / WDT WDT  

(2) / WDT WDT /

 

(3) WDT WDT  

WDT WDTOT[2:0] WDT WDT

LIRC “ ” “ WDT” LIRC WDT

 

WDT

/ WDTCR

WDT  

看门狗定时器控制寄存器（0xCF，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

WDTCR - - - - - WDTOT2 WDTOT1 WDTOT0 

R/W - - - - - R/W R/W R/W 

 - - - - - 1 1 1 

BIT[2:0]  WDTOT[2:0]  WDT  

WDT[2:0] WDT @5V 1 

000 8ms 
001 16ms 
010 32ms 
011 64ms 
100 128ms 
101 256ms 
110 512ms 

111 1024ms  

1 WDT LIRC LIRC
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WDT  

2

 

3 WDT / WDTCR

WDT  

WDT C  

 

5.6 软件复位 

SWRST

0000H SWRF 1  

复位标志寄存器（0xE8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

RSTFLAG PORF LVRF RSTF WDTRF SWRF - - SWRST 

R/W R/W R/W R/W R/W R/W - - R/W 

 0 0 0 0 0 - - 0 

BIT[0]  SWRST –  

0  

1 0 SWRF 1  

1 2

0  

2 1 1  

C  

 

5.7 复位标志寄存器 

 

复位标志寄存器（0xE8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

RSTFLAG PORF LVRF RSTF WDTRF SWRF - - SWRST 

R/W R/W R/W R/W R/W R/W - - R/W 

 0 0 0 0 0 - - 0 

BIT[7]  PORF –  

0  

1 1 0  

BIT[6]  LVRF –  

sfr WDTCR = 0xCF; 

 

WDTCR = 0x03;  //WDT WDT 64ms  

sfr RSTFLAG = 0xE8; 

 
RSTFLAG |= 0x01; 

RSTFLAG |= 0x01;   //  
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0  

1 1 0  

BIT[5]  RSTF –  

0  

1 1 0  

BIT[4]  WDTRF –  

0  

1 1 0  

WDTRF / WDT /

RSTFLAG / WDT  

BIT[3]  SWRF –  

0  

1 1 0  

1 5 =1 =0

5  

2

=1  

5.8 各种复位与低功耗模式的关系 

复位与停止模式和休眠模式的关系 

 STOP 1  SLEEP 1  

POR  Yes Yes 

 Yes Yes 

 Yes Yes 2 

 Yes Yes 2 

 No No 

1 0x0000

 

2 LVR LVR WDT

WDT  
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6 I/O端口 

6.1 端口特性 

2 8 P1 P2 2 P0 3 IO  

P2  

IO 2 /

 

P2  

2  

 

6.2 端口相关寄存器 

端口寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/C3 

P0PU 
P0

 
- - - - - - P01PU P00PU 

---- 
--00 

SFR
0/C1 

P0MOD0 
P0

0 
- - - - P01M1 P01M0 P00M1 P00M0 

---- 
1010 

SFR
0/A3 

P2PU 
P2

 
P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU 

00000
000 

SFR
0/A2 

P2MOD1 
P2

1 
P27M1 P27M0 P26M1 P26M0 P25M1 P25M0 P24M1 P24M0 

10101
010 

SFR
0/A1 

P2MOD0 
P2

0 
P23M1 P23M0 P22M1 P22M0 P21M1 P21M0 P20M1 P20M0 

10101
010 

SFR
0/A0 

P2 
P2

 
P27D P26D P25D P24D P23D P22D P21D P20D 

xxxx 
xxxx 

SFR
0/93 

P1PU 
P1

 
P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU 

00000
000 

SFR
0/92 

P1MOD1 
P1

1 
P17M1 P17M0 P16M1 P16M0 P15M1 P15M0 P14M1 P14M0 

10101
010 

SFR
0/91 

P1MOD0 
P1

0 
P13M1 P13M0 P12M1 P12M0 P11M1 P11M0 P10M1 P10M0 

10101
010 

SFR
0/90 

P1 
P1

 
P17D P16D P15D P14D P13D P12D P11D P10D 

xxxx 
xxxx 

SFR
0/80 

P0 
P0

 
- - - - - - P01D P00D 

---- 
--xx 

6.3 端口模式控制 

P0端口模式寄存器 0（0xC1，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P0MOD0 - - - - P01M1 P01M0 P00M1 P00M0 

R/W - - - - R/W R/W R/W R/W 

 - - - - 1 0 1 0 
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BIT[7:0]  P0nM[1:0] n = 1 - 0  – P0  

P0  

P1端口模式寄存器 0（0x91，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P1MOD0 P13M1 P13M0 P12M1 P12M0 P11M1 P11M0 P10M1 P10M0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 0 1 0 1 0 1 0 

P1端口模式寄存器 1（0x92，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P1MOD1 P17M1 P17M0 P16M1 P16M0 P15M1 P15M0 P14M1 P14M0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 0 1 0 1 0 1 0 

BIT[7:0]  P1nM[1:0] n = 7 - 0  – P1  

P2端口模式寄存器 0（0xA1，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P2MOD0 P23M1 P23M0 P22M1 P22M0 P21M1 P21M0 P20M1 P20M0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 0 1 0 1 0 1 0 

P2端口模式寄存器 1（0xA2，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P2MOD1 P27M1 P27M0 P26M1 P26M0 P25M1 P25M0 P24M1 P24M0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 0 1 0 1 0 1 0 

BIT[7:0]  P2nM[1:0] n = 7 - 0  – P2  

端口输入/输出模式对应表 

PxnM[1:0](x = 0 - 2 n = 7 - 0) IO  

00  

01  

10  

11  

 
 

6.4 端口数据控制 

P0端口数据寄存器（0x80，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P0 - - - - - - P01D P00D 

R/W - - - - - - R/W R/W 

 - - - - - - X X 

BIT[7:0]  P0nD n = 1 - 0  – P0  

P1端口数据寄存器（0x90，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P1 P17D P16D P15D P14D P13D P12D P11D P10D 
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R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

BIT[7:0]  P1nD n = 7 - 0  – P1  

P2端口数据寄存器（0xA0，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P2 P27D P26D P25D P24D P23D P22D P21D P20D 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

BIT[7:0]  P2nD n = 7 - 0  – P2  

端口输出电平对应表 

PxnD[1:0] (x = 0 - 2 n = 7 - 0) IO  

0  

1  

X  

P0 P1 P2 X  

 
 

6.5 输入上拉电阻控制 

P0 P1 P2

 

P0端口上拉电阻控制寄存器（0xC3，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P0PU - - - - - - P01PU P00PU 

R/W - - - - - - R/W R/W 

 - - - - - - 0 0 

BIT[1:0]  P0nPU n = 1 - 0  – P0  

0 P0.n  

1 P0.n  

 

P1端口上拉电阻控制寄存器（0x93，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P1PU P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  P1nPU n = 7 - 0  – P1  

0 P1.n  

1 P1.n  

P2端口上拉电阻控制寄存器（0xA3，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

P2PU P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 
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BIT[7:0]  P2nPU n = 7 - 0  – P2  

0 P2.n  

1 P2.n  

端口上拉电阻选择对应表 

PxnPU x = 0-3 n = 7-0   

0  

1  

 
 

6.6 端口复用设置 

P0 P1 P2 /
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7 定时器/计数器 

7.1 定时器 T0/T1 

2 8051 16 T0 T1 8 THx\TLx x=0,1

16  

4 TxM[1:0] Tx  

7.1.1 方式 0：13位计数器/定时器 

0 Tx x=0,1 13 / THx[7:0] 13 / 8

TLx[4:0] 5 TLx[7:5] 13 TFx

1 Tx Tx  

CTx / Tx CTx = 1 Tx Tx

Tx Tx 1 CTx = 0 Tx FLCLK

FSYS Tx  

GATEx = 0 GATEx = 1 INTnm TRx 1 GATEx 1 Tx

INTnm INTnm TRx 1 TRx 1

TRx 0  

Tx TCON1 TxOE Tx Tx

TxOE 1 Tx  

TLx
低5位

GATEx

INTnm

TRx

分
频
器

/8

/16
TxFS

FSYS

FLCLK

/1

/2

TxCKS[1:0]

Tx

CTx

THx
8位

TFx
溢出

TxOE
(CTx=0)

TCCx

定时器Tx(x=1,0) 方式0
INTnm(n=0,1;m=0/4)

/1

&

OR

 
 

7.1.2 方式 1：16位计数器/定时器 

16 THx/TLx 1 0 / 0  

定时器Tx(x=1,0) 方式1
INTnm(n=0,1;m=0,4)

TLx
低8位

GATEx

INTnm

TRx

分
频
器

/8

/16
TxFS

FSYS

FLCLK

/1

/2

TxCKS[1:0]

Tx

CTx

THx
8位

TFx
溢出

TxOE
(CTx=0)

TCCx

/1

&

OR
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7.1.3 方式 2：8位自动重载计数器/定时器 

2 Tx 8 / TLx THx TLx

0x00 TFx 1 THx TLx THx Tx

Tx TLx

 

T1 UART0 T0 2 /

1 0  

TLx
8位

THx
8位

TFx
溢出

TxOE
(CTx=0)

TCCx

定时器Tx(x=1,0) 方式2
INTnm(n=0,1;m=0,4)

重载

GATEx

INTnm

TRx

分
频
器

/8

/16
TxFS

FSYS

FLCLK

/1

/2

TxCKS[1:0]

Tx

CTx

/1

&

OR

 

UART 1 3  

𝐓𝟏产生的波特率 =
𝟏

𝟏𝟔
×

𝐅𝐭𝟏

[𝟐𝟓𝟔 − (𝐓𝐇𝟏)]
 

Ft1 T1 TH1  

T1 T1 TH1 0xFF T1  

 

7.1.4 方式 3：两个 8位计数器/定时器（只限于定时器 T0） 

3 T0 8 / TL0 TH0 TL0 T0

TCON TMOD TR0 CT0 GATE0 TF0 TL0

 

TH0 TH0 T1 TR1

T1 TF1 1  T1  

T0 3 T1 0 1 2 TF1 1 TH1

TL1 GATE1 TR1 0 T1

/ 0/1/2 T1 3 T1  
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TF1

TL0
8位

GATE0

INT0m

TR0

T0FS

FSYS

FLCLK

T0CKS[1:0]

T0

CT0

TH0
8位

TF0
溢出

T0OE
(CT0=0)

TCC0

定时器T0 方式3
INT0m(m=0,4)

TR1

溢出

&

OR

分
频
器

/8

/16

/1

/2

/1

 

7.2 T0/T1相关寄存器 

T0/T1寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/8E 

TCON1 
1 

T1FS T1OE T1CKS1 T1CKS0 T0FS T0OE T0CKS1 T0CKS0 
00000
000 

SFR
0/8D 

TH1 
1 

TH17 TH16 TH15 TH14 TH13 TH12 TH11 TH10 
00000
000 

SFR
0/8C 

TH0 
0 

TH07 TH06 TH05 TH04 TH03 TH02 TH01 TH00 
00000
000 

SFR
0/8B 

TL1 
1 

TL17 TL16 TL15 TL14 TL13 TL12 TL11 TL10 
00000
000 

SFR
0/8A 

TL0 
0 

TL07 TL06 TL05 TL04 TL03 TL02 TL01 TL00 
00000
000 

SFR
0/89 

TMOD 
 

GATE1 CT1 T1M1 T1M0 GATE0 CT0 T0M1 T0M0 
00000
000 

SFR
0/88 

TCON 
 

TF1 TR1 TF0 TR0 - - - ADCIF 
0000 
---1 

定时器模式寄存器（0x89，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TMOD GATE1 CT1 T1M1 T1M0 GATE0 CT0 T0M1 T0M0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7 3]  GATEx  / Tx x=1,0  

0 TRx 1 Tx  

1 TRx 1 INTxn x=1,0 Tx n=4

Tx  

GATEx=1 T0/T1 INT04 INT14  

BIT[6 2]  CTx – Tx / x=1,0  

0 clock Tx  

1 Tx Tx



 MC51F003A4                     晟矽微电 

                                                                                      39/121 

Tx Tx /  

BIT[5:4]  T1M[1:0] – / T1  

T1M[1:0] T1  

00 0 

01 1 

10 2 

11 T1  

T1 3 T1 3 T1  

BIT[1:0]  T0M[1:0] – / T0  

T0M[1:0] T0  

00 0 

01 1 

10 2 

11 3 

定时器控制寄存器（0x88，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TCON TF1 TR1 TF0 TR0 - - - ADCIF 

R/W R/W R/W R/W R/W - - - R/W 

 0 0 0 0 - - - 1 

BIT[7 5]  TFx  / Tx x=1,0  

0 / Tx 0 0  

1 / Tx 1  

BIT[6 4]  TRx  / Tx x=1,0  

0 / Tx THx TLx “ ”  

1 / Tx THx TLx  

定时器控制寄存器 1（0x8E，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TCON1 T1FS T1OE T1CKS1 T1CKS0 T0FS T0OE T0CKS1 T0CKS0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7 3]  TxFS  / Tx x=1,0  

0 Tx Fsys  

1 Tx FLCLK  

FLCLK Tx x=1,0 Fsys TxFS = 0 , Tx

FHCLK Tx x=1,0  

BIT[6 2]  TxOE – / Tx x=1,0 CTx=0  

0 Tx Tx IO  

1 Tx Tx Tx 1

0  

BIT[5:4,1:0] TxCKS[1:0] – / Tx x=1,0  

TxCKS[1:0] Tx TxFS=0  Tx TxFS=1  
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00 FSYS FLCLK 
01 FSYS/2 

T0/T1  10 FSYS/8 
11 FSYS/16 

Tx FTx TxFS=1

TxCKS[1:0]=00 Tx  

定时器计数高位寄存器 0（0x8C，SFR0）和定时器计数高位寄存器 1（0x8D，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

THx THx7 THx6 THx5 THx4 THx3 THx2 THx1 THx0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  THx[7:0] – / Tx 8 x=1,0  

定时器计数低位寄存器 0（0x8A，SFR0）和定时器计数低位寄存器 1（0x8B，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TLx TLx7 TLx6 TLx5 TLx4 TLx3 TLx2 TLx1 TLx0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  TLx[7:0] – / Tx 8 x=1,0  

1 TLx/THx TRx=0 Tx  

2 TLx THx TLx TLx

THx  

 

7.3 定时器 T2 

1 16 T2 52 T2 T2 /

T2 4  

T2  

T2CON1 T2CON 

Bit 6 Bit 5 Bit 0 

CM2 BR2EN CPRL2 

0 16  0 0 0 

1 16  0 0 1 

2 16  0 1 0 

3 16  1 0 0 

  

7.3.1 方式 0：16位重载方式定时器/计数器方式 

T2 T0/T1 2 T0/T1 8 T2 16  

T2 CT2 FSYS T2 RCAPH2 RCAPL2

RCAPH2 RCAPL2 TH2 TL2

T2 TF2=1 T2EX EXTF2=1

T2 TH2/TL2  

T2 T2 0 CT2=0 T2 TR2=1

LD2EN=1 T2EX EX2EN=0 T2EX

EXTF2=0 T2 TF2=1 TH2/TL2

RCAPH2/RCAPL2 0x0 TF2 TF2=1 T2  
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CT2=1 T2

T2SL T2SL=01B T2SL=10B T2SL=11B

Fsys/2  

T2EX LD2EN =0 T2

T2 T2EX TH2 TL2 T2 0 TR2=0 T2

RCAPH2/RCAPL2 TH2/TL2 TR2=1 T2 T2 T2OE=1

T2EX T2 T2EX T2

2 2

EX2SL 0 1 T2EX

TH2/TL2 EXTF2 TF2 EXTF2 /TF2

T2  

TLx
8位

Tx

分
频
器

/4

/1

TxEX

FSYS

/32

/16

TxCKS[2:0]

THx
8位 溢出

定时器T2 工作方式0

/128

/64

/512

/256

噪
声
过
滤

上升沿

下降沿

（图中x=2）

EXxSL

TRx
CTx

EXxEN

Tx的中断源

EXTFx

RCAPLx
8位

RCAPHx
8位

选择器

TxSL[1:0]
LDxEN

重载

触发

溢出

噪声过滤

OR

TFx

OR
AND

 
 

7.3.2 方式 1：16位输入捕获方式 

Tx

分
频
器

/4

/1

FSYS

/32

/16

选
择
器

TxCKS[2:0]

定时器T2 ：工作方式1

/128

/64

/512

/256

（图中x=2）

选择器

TxSL[1:0] 捕获

噪声过滤

TRx
CTx

TxEX

噪
声
过
滤

上升沿

下降沿

EXxSL
EXxEN

TLx
8位

THx
8位 溢出

Tx的中断源

EXTFx

RCAPLx
8位

RCAPHx
8位

CPRLx

捕获

OR

TFx

AND
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T2 CT2 FSYS

T2 T2 T2EX EX2EN T2EX

T2EX RCAPH2 RCAPL2

TH2 TL2 RCAPH2 RCAPL2 T2EX

T2 EXTF2 1

T2 TF2 1 T2

RCAPH2 RCAPL2 TH2 TL2 0x0  

T2 T2 1 CT2=0 T2EX EX2EN=1

EX2SL=1 EX2SL=0 T2 TR2=1 TH2/TL2

0x0 T2EX EXTF2=1 TH2/TL2

RCAPH2/RCAPL2 EXTF2 T2 T2EX

RCAPH2/RCAPL2  

CT2=1 T2

T2SL T2SL=01B T2SL=10B T2SL=11B

FSYS/2  

T2EX T2

T2 TR2=1 T2EX T2 TF2

T2EX

3

2  

=RCAP1( RCAPH2 RCAPL2)+0xFFFF*3 3 T2 - RCAP0(

RCAPH2 RCAPL2)  

7.3.3 方式 2：16位波特率发生器方式 

RCLKUn TCLKUn n=0-1 T2 UARTn n=0-1 UARTn

T1 T2 UARTn T2

T2 T1 T1 T2 UARTn

RCLKU0 TCLKU0 RCLKU1 TCLKU1 T2

UART0  

T2 LD2EN T2EX

 

EX2EN T2EX EXTF2 T2

TH2/TL2 T2EX  

CT2=1 T2

T2SL T2SL=01B T2SL=10B T2SL=11B

Fsys/2  

UARTn 1 3  

𝐓𝟐产生的波特率 =
𝟏

𝟏𝟔
×

𝐅𝐬𝐲𝐬

{𝐏𝐫𝐞_𝐬𝐜𝐚𝐥𝐞 × [𝟔𝟓𝟓𝟑𝟔 − ((𝐑𝐂𝐀𝐏𝐇𝟐) × 𝟐𝟓𝟔 + (𝐑𝐂𝐀𝐏𝐋𝟐))]}
 

n 0 1 FSYS Pre_scale T2 T2CKS[2:0]

RCAPH2/RCAPL2  

T2 T2 TH2/TL2 RCAPH2/RCAPL2 0xFFFF
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T2 T2  

Tx

分
频
器

/4

/1

FSYS

/32

/16

TxCKS[2:0]
定时器T2 工作方式2

/128

/64

/512

/256

（图中x=2）

TxSL

TxEX

噪
声
过
滤

上升沿

下降沿

EXxSL
EXxEN

选择器噪声过滤

CTx

TLx
8位

THx
8位

溢出

TRx

Tx的中断源
EXTFx

RCAPLx
8位

RCAPHx
8位

重载

溢出

Timer1
Overflow

RCLKU

TCLKU

UART接收波
特率

UART发送波
特率

 

7.3.4 方式 3：16位输出比较方式 

T2 FSYS T2EX T2

T2 T2OE

T2SL[1:0] T2 T2 / CM2ON=0

T2SL CM2ON=1  

T2 0 TH2 TL2 RCAPH2 RCAPL2

TF2 LD2EN=1 TH2 TL2 0x0 LD2EN=0 TH2/TL2

TF2  

T2 T2 3 CT2=0 LD2EN=1

T2 TR2=1 TH2/TL2 0x0 RCAPH2/RCAPL2 TF2

TF2=1 T2 0x0 TH2/TL2 T2OE=1 T2SL0=0

CM2ON=1 T2

 

LD2EN=0 T2 TR2=1 “ ” T2

T2OE=0 T2

 

T2SL0 CM2ON T2OE GPIO

GPIO T2SL0 CM2ON

T2OE TR2  
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TLx
8位

Tx

分
频
器

/4

/1

FSYS

/32

/16

TxCKS[2:0]

THx
8位

定时器T2 工作方式3

/128

/64

/512

/256

（图中x=2）

TxOE

RCAPLx
8位

RCAPHx
8位

翻转控
制

匹配

Tx端口
电平值

LDxEN

TxSLCMxON

Tx的中断源

0x00 0x00

Comp Comp

TRx

TFx

AND

单次控制
匹配

 
 

7.4 T2相关寄存器 

T2寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/CE 

T2CON1 T2 1 CM2ON CM2 BR2EN RCLKU1 TCLKU1 EX2SL - T2EN 
00000

0-0 

SFR
0/CD 

TH2 
T2

 
TH27 TH26 TH25 TH24 TH23 TH22 TH21 TH20 

00000
000 

SFR
0/CC 

TL2 
T2

 
TL27 TL26 TL25 TL24 TL23 TL22 TL21 TL20 

00000
000 

SFR
0/CB 

RCAPH2 
T2 /

 
RCAPH27 RCAPH26 RCAPH25 RCAPH24 RCAPH23 RCAPH22 RCAPH21 RCAPH20 

00000
000 

SFR
0/CA 

RCAPL2 
T2 /

 
RCAPL27 RCAPL26 RCAPL25 RCAPL24 RCAPL23 RCAPL22 RCAPL21 RCAPL20 

00000
000 

SFR
0/C9 

T2MOD  LD2EN T2CKS2 T2CKS1 T2CKS0 T2OE T2SL1 T2SL0 - 
00000

00- 
SFR
0/C8 

T2CON T2  TF2 EXTF2 RCLKU0 TCLKU0 EX2EN TR2 CT2 CPRL2 
00000
000 

T2控制寄存器（0Xc8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

T2CON TF2 EXTF2 RCLKU0 TCLKU0 EX2EN TR2 CT2 CPRL2 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7]  TF2 – / T2  

0 T2 0 0  

1 T2 1  

BIT[6]  EXTF2 – / T2 /  

0 T2EX / 0  

1 T2EX / T2 /

1  

BIT[5]  RCLKU0 – UART0  
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0 UART0 T1  

1 UART0 T2  

UART T1 T2 T1 T2  

BIT[4]  TCLKU0 – UART0  

0 UART0 T1  

1 UART0 T2  

UART T1 T2 T1 T2  

BIT[3]  EX2EN – T2EX /  

0 T2EX / IO T2CON C/T2

 

1 T2EX / T2

0= 1= T2 /  

EX2SL EX2SL=0 EX2SL=1  

BIT[2]  TR2 – / T2  

0 / T2  

1 / T2 1 T2 T2 0x0/0xFFFF

/ DC2EN  

BIT[1]  CT2 – T2 /  

0 T2 T2  

1 T2 T2 T2  

BIT[0]  CPRL2 – / T2 /  

0 T2 /  

1 T2 /  

T2工作方式整理表 

T2  

T2CON1 T2CON 

Bit 6 Bit 5 Bit 0 

CM2 BR2EN CPRL2 

0 16  0 0 0 

1 16  0 0 1 

2 16  0 1 0 

3 16  1 0 0 

  

CM2 BR2EN CPRL2  

T2工作模式寄存器（0Xc9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

T2MOD LD2EN T2CKS2 T2CKS1 T2CKS0 T2OE T2SL1 T2SL0 - 

R/W R/W R/W R/W R/W R/W R/W R/W - 

 0 0 0 0 0 0 0 0 

BIT[7]  LD2EN – / T2  

0 0/ 1/ 3 T2 TH2/TL2  

1 0/ 1/ 3 T2 TH2/TL2  
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BIT[6:4]  T2CKS[2:0] – / T2  

T2CKS[2:0] T2 CT2M=0  

000 Fsys 
001 Fsys/4 
010 Fsys/16 
011 Fsys/32 
100 Fsys/64 
101 Fsys/128 
110 Fsys/256 
111 Fsys/512 

BIT[3]  T2OE – / T2  

0 T2 T2 IO  

1 T2 T2 T2 T2SL[1:0]  

BIT[2:1]  T2SL[1:0] – T2 /  

T2SL[1:0] T2 1 T2 2 

00   

01   

10   

11   

1 C/T2 1 T2  

2 3” T2OE=1 T2

T2 P2.0  

T2控制寄存器 1（0Xce，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

T2CON1 CM2ON CM2 BR2EN RCLKU1 TCLKU1 EX2SL - T2EN 

R/W R/W R/W R/W R/W R/W R/W - R/W 

 0 0 0 0 0 0 - 0 

BIT[7]  CM2ON – T2  

0 T2 3 T2  

1 T2 3 T2  

T2 T2SL  

BIT[6]  CM2 –  

0 T2 0 1 2 16  

1 T2 3 16  

BIT[5]  BR2EN – UART  

0 T2 0 1 3  

1 T2 2  

BIT[4]  RCLKU1 – UART1  

0 UART1 T1  

1 UART1 T2  

UART T1 T2 T1 T2  

BIT[3]  TCLKU1 – UART1  

0 UART1 T1  

1 UART1 T2  
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UART T1 T2 T1 T2  

BIT[2]  EX2SL – T2EX / /  

0 T2EX  

1 T2EX  

EX2SL EX2EN=1 T2EX  

1  

0  

BIT[0]  T2EN – / T2  

0 T2  

1 T2  

T2计数高位寄存器（0Xcd，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TH2 TH27 TH26 TH25 TH24 TH23 TH22 TH21 TH20 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  TH2[7:0] – / T2 8  

T2计数低位寄存器（0Xcc，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TL2 TL27 TL26 TL25 TL24 TL23 TL22 TL21 TL20 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  TL2[7:0] – / T2 8  

1 TL2/TH2 TR2=0 T2  

2 TL2 TH2 TL2 counter

TL2 TH2  

T2重载/捕获高位寄存器（0Xcb，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

RCAPH2 RCAPH27 RCAPH26 RCAPH25 RCAPH24 RCAPH23 RCAPH22 RCAPH21 RCAPH20 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  RCAPH2[7:0] – / T2 / 8  

T2重载/捕获低位寄存器（0Xca，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

RCAPL2 RCAPL27 RCAPL26 RCAPL25 RCAPL24 RCAPL23 RCAPL22 RCAPL21 RCAPL20 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  RCAPL2[7:0] – / T2 / 8  

1 RCAPL2/RCAPH2 TR2=0 T2  

2 RCAPL2 RCAPH2 RCAPH2 counter

RCAPL2 RCAPH2  
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7.5 定时器 T3 

1 16 T3 T3 / 2

 

 

7.5.1 方式 0：16位通用定时器模式 

T3 CT3 =0 T3 16

T3CKS T3 T3

0000H /

 

 

7.5.2 方式 1：16位时基计数器模式 

T3 CT3 =1 T3 16 LEXTEN

32768Hz 32KHz T3CKS

T3 1 0  

32KHz OSCM LFEN T3 /

LFEN=1 / 32KHz TH3/TL3 T3

/ LFEN=0 32KHz T3

32KHz T3  

32768Hz LEXTEN 32768Hz

OSCI/OSCO 32768Hz /

/ 32768Hz T3  

/ T3 32KHz

32768Hz “ ” T3  

TLx
8位

FLOSC

FLIRC

TxCKS[1:0]
LEXTEN

THx
8位

TFx

溢出

定时器T3 方式0/方式1

分
频
器

/65536

/8192

/16384

/32768

（图中x=3）

TRx

CTx

FRTC

FTx

OPTION

分
频
器

/4

/1

FSYS
/32

/16

TxCKS[2:0]

/128

/64

/512

/256

 
 

7.6 T3相关寄存器 

T3寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  



 MC51F003A4                     晟矽微电 

                                                                                      49/121 

SFR
0/97 

TH3 
T3

 
TH37 TH36 TH35 TH34 TH33 TH32 TH31 TH30 

00000
000 

SFR
0/96 

TL3 
T3

 
TL37 TL36 TL35 TL34 TL33 TL32 TL31 TL30 

00000
000 

SFR
0/8F 

T3CR T3  TR3 CT3 TF3 - T3EN T3CKS2 T3CKS1 T3CKS0 
000- 
0000 

T3控制寄存器（0x8F，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

T3CR TR3 CT3 TF3 - T3EN T3CKS2 T3CKS1 T3CKS0 

R/W R/W R/W R/W - R/W R/W R/W R/W 

 0 0 0 - 0 0 0 0 

BIT[7]  TR3  / T3  

0 / T3  

1 / T3 1 TH3 TL3

0  

BIT[6]  CT3  / T3  

0 T3  

1 T3 32KHz 32768Hz

 

1 =1 32768Hz OSCI

OSCO 32768Hz 32KHz

 

2 =1 327868Hz LFEN=0 32KHz T3  

BIT[5]  TF3  / T3  

0 / T3 0 0  

1 / T3 1  

BIT[3]  T3EN – / T3  

0 / T3  

1 / T3  

BIT[2:0]  T3CKS[2:0]  T3  / T3  

 

T3CKS[2:0] 
32768Hz 

CT3=1 LETXEN  

Flclk 32KHz  

CT3=1 LETXEN  

000 0.25S 0.25s 

001 0.5S 0.5s 

010 1S 1s 

011 2S 2s 

100   

101   

110   

111   

T3  
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T3CKS[2:0] 
Fsys 

CT3=0 T3M=X  

000 Fsys 
001 Fsys/4 
010 Fsys/16 
011 Fsys/32 
100 Fsys/64 
101 Fsys/128 
110 Fsys/256 
111 Fsys/512 

T3计数高位寄存器（0x97，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TH3 TH37 TH36 TH35 TH34 TH33 TH32 TH31 TH30 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  TH3[7:0] – / T3 8  

T3计数低位寄存器（0x96，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TL3 TL37 TL36 TL35 TL34 TL33 TL32 TL31 TL30 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  TL3[7:0] – / T3 8  

1 TL3/TH3 TR3=0 T3  

2 TL3 TH3 TL3 counter

TH3 TL3  
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8 8位单路PWM0 

8.1 单路 PWM0概述 

1 8 PWM0 PWM

PWM01 P1.4  

PWM0  

𝐏𝐖𝐌𝟎周期 =
𝐏𝐖𝐌𝟎𝐏 + 𝟏

𝐅𝐬𝐲𝐬
 

PWM0 FSYS FSYS 16MHz  

PWM0  

𝐏𝐖𝐌𝟎占空比 =
𝐏𝐖𝐌𝟎𝐃+ 𝟏

𝐏𝐖𝐌𝟎𝐏 + 𝟏
 

1 PWM0D=0 0% 0

clock 1 0 PWM0D<PWM0P PWM0D+1 PWM0D≥PWM0P

100% 1  

2 PWM0  

3 PWM0S PWM0S 1 PWM0 “

”  

4 PWM0 0/1 A. PWM 100%

B. Px 0/1 PWM0OE PWM

GPIO  

8.2 PWM0 结构图 

PWM0结构示意图 

Fsys

周期匹配信号

ShadowReg

PWM0P

ShadowReg

PWM0D

16
/1/2/4…/64/128

PWM0C

PWM1 Up Counter

周期比较

占空比比较

PWM0EN

PWM0S

I/O PWM0

PWM0OE

PWM0IF
 

8.3 单路 PWM0相关寄存器 

PWM0寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/DF 

PWM0D 
PWM0

 
PWM0D7 PWM0D6 PWM0D5 PWM0D4 PWM0D3 PWM0D2 PWM0D1 PWM0D0 

00000
000 

SFR
0/DE 

PWM0P 
PWM0

 
PWM0P7 PWM0P6 PWM0P5 PWM0P4 PWM0P3 PWM0P2 PWM0P1 PWM0P0 

00000
000 

SFR
0/DD 

PWM0CR 
PWM0

 
PWM0EN - PWM0IF PWM0OE PWM0S PWM0C2 PWM0C1 PWM0C0 

0-00 
0000 
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PWM0 0Xdd SFR0  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM0CR PWM0EN - PWM0IF PWM0OE PWM0S PWM0C2 PWM0C1 PWM0C0 

R/W R/W - R/W R/W R/W R/W R/W R/W 

 0 - 0 0 0 0 0 0 

BIT[7]  PWM0EN – PWM0  

0 PWM0 PWM  

1 PWM0 PWM0 0 PWM0 PWM0D

PWM0CNT PWM0P PWM0CNT

 

1  PWM0EN PWM0 PWM0EN

1  

2 PWM0 PWM0OE 1 1 PWM0CNT 0  

3 PWM0CNT PWM0EN  

BIT[5]  PWM0IF – PWM0  

0 PWM0 0  

1 PWM0 1  

BIT[4]  PWM0OE – PWM0  

0 PWM0 IO  

1 PWM0 PWM0  

1 PWM0EN 0 PWM0OE 0 PWM PWM0EN=1

PWM0OE=1  

2 PWM0 PWM0  

BIT[3]  PWM0S – PWM0  

0 PWM0  

1 PWM0  

BIT[2:0]  PWM0C[2:0] – PWM0  

PWM0C[2:0] PWM0  

000 Fsys 
001 Fsys/2 
010 Fsys/4 
011 Fsys/8 
100 Fsys/16 
101 Fsys/32 
110 Fsys/64 
111 Fsys/128 

PWM0 PWM0 PWM0

PWM0  

PWM0周期设置寄存器（0Xde，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM0P PWM0P7 PWM0P6 PWM0P5 PWM0P4 PWM0P3 PWM0P2 PWM0P1 PWM0P0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM0P[7:0] – PWM0  
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PWM0占空比设置寄存器（0Xdf，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM0D PWM0D7 PWM0D6 PWM0D5 PWM0D4 PWM0D3 PWM0D2 PWM0D1 PWM0D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM0D [7:0] – PWM0 PWM0  

PWM0  
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9 16位增强型PWM1阵列 

9.1 概述 

16 PWM1 3 / PWM 6

PWM PWM 1 HIRC

32MHz 1 PWM1FB

PWM1 3 / PWM /

/ 6 PWM

 

PWM1 6 PWM PWM10 P1.3 /PWM11 P1.2 / PWM12 P1.0

/PWM13 P2.5 / PWM14 P2.7 /PWM15 P2.4 / PWM1 X/Y/Z  

PWM1模块方框图 

Fsys

PWM 波形发生控制

周
期

匹
配

信
号

PWM时钟选择

Fhirc32M

ShadowReg

PWM1P

ShadowReg

PWM1xD

ShadowReg

PWM1yD

16

x=0,2,4 y=1,3,5

16

ShadowReg

PWM1xyF

3
3

PWM10

PWM11

PWM12

PWM13

PWM14

PWM15

PWMxO

FB
Brake_Signal

输出控制

Fpwm

Period Match

Brake_Signal

PWM1IF

PWM1IFBIF
PWM1xyMD

PWM 周期比较

PWMCS

/1/2/4…/64/128

PWM1CLK

PWM1 Up Counter

PWM1RL

周期比较

重载控制

占空比比较

占空比比较

PWM1CB
PWM1nB(n=0-5）

PWM1xyFEN
PWM1xyS

死区&极性
控制逻辑

PWMFBIS
PWM1FBEN

刹车反馈控制

输出控制逻辑

PWM1nOE(n=0-5）

PWM1EN 总使能位

PWMyO

x=0,2,4 y=1,3,5

  
 

9.2 PWM1 时钟源与周期比较 

PWM1 Fsys Hirc32M Fpwm PWM

PWMCS PWM1CLK 1/1 1/2 1/4…1/64 1/128  

PWM  

PWM1RL=1 PWM1EN 1 PWM 0 PWM

PWM1PL/H PWM 0  

PWM1RL=0 PWM1EN 1  PWM 0 PWM

PWM1PL/H PWM  

PWM PWM1IF PWM1IE=1

PWM1  

 

9.3 PWM1 波形发生控制 

PWM PWM 6 16 6 PWM

6 PWM 6 PWM  
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PWM 波形发生控制

ShadowReg

PWM1xD

ShadowReg

PWM1xND

周期匹配重载信号

16

16

16 Bits data from
PWM Counter 上升沿延迟

下降沿延迟
0

1

PWM1xyMD

占空比比较

占空比比较
0

1

PWM1xyFEN

ShadowReg

PWM1xyF

0

1

PWM1xyMD

PWM1xyS

PWM1xB

PWM1CB

PWM1yB

占空比比较

x=0,2,4 y=1,3,5

死区控制
极性控制

3

3

PWMxO

PWMyO

 

PWM1 3 3 PWM 6 PWM

 

PWM1  

𝐏𝐖𝐌𝟏周期 =
(𝐏𝐖𝐌𝟏𝐏𝐇× 𝟐𝟓𝟔 + 𝐏𝐖𝐌𝟏𝐏𝐋)

𝐅𝐩𝐰𝐦𝟏
 

 PWM1P 0 0Xffff PWM1 FPWM1 FHIRC FSYS

32MHz  

PWM1n n = 0 5  

𝐏𝐖𝐌𝟏通道占空比 =
(𝐏𝐖𝐌𝟏𝐧𝐃𝐇 × 𝟐𝟓𝟔 + 𝐏𝐖𝐌𝟏𝐧𝐃𝐋)

(𝐏𝐖𝐌𝟏𝐏𝐇 × 𝟐𝟓𝟔 + 𝐏𝐖𝐌𝟏𝐏𝐋)
 

1  PWM1n PWM1Nd 0 0Xffff

PWM1D=0 0% 0 PWM1D<PWM1P PWM1D

PWM1D≥PWM1P 100% 1  

2 PWM1  

3 PWM1xyS xy = 01 23 45 PWM1xyS 1

PWM1n  

PWM1xy xy = 01 23 45  

𝐏𝐖𝐌𝟏组死区时间 =
𝐏𝐖𝐌𝟏𝐱𝐲𝐅

𝐅𝐩𝐰𝐦𝟏
 

1 PWM1xy PWM1xyF 0 0Xff

0Xff 0Xff  

2 PWM1xy 3 3

 

PWM1xy xy = 01 23 45  

Core MHz  s  

32 0.8 
16 1.6 
8 3.2 
4 6.5 
2 13 
1 26 
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32MHz  

 

9.3.1 PWM1互补输出模式 

PWM1EN PWM1 PWM1CS PWM1CLK[2:0] PWMxyMD

xy = 01 23 45 0 PWM1 PWMnOE

1 n = 0 5 PWM1 PWM1P PWM1RL

PWM1xyS PWM1 PWM1Nd

PWM1xyF

PWM1Nb n = 0 5 1 PWM1 PWM1CB 1 PWM1CNT

PWM PWM1  

0

1

2

3

4

PWMP = 5

PWM Counter

PWM Clk

0

1

2

3

4

0

1

2

PWMP = PWM1P[H:L]
PWMxD = PWM1xD[H:L]
PWMyD = PWM1yD[H:L]

0

Tsys

PWM1EN

PWMxO

PWMxD = 4

Duty Zone

None-Duty Zone

PWMyD = 2

PWM1IF = 1

PWMyO

PWM1IF = 1

x=0,2,4  y=1,3,5
互补输出模式（死区关闭）

PWMxO

PWMyO

PWM1xyS
= 0

PWM1xyS
= 1

  

PWMxO
Duty Zone

None-Duty Zone

PWMyO

x=0,2,4  y=1,3,5 互补输出模式（死区开启）

PWMxO

PWMyO

PWM1xyS
= 0

PWM1xyS
= 1

one Period

DeadTime

  
PWM H H /

/ PWM

PWM “
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9.3.2 PWM1独立输出模式 

PWM1EN PWM1 PWM1CS PWM1CLK[2:0] PWMxyMD

xy = 01 23 45 1 PWM1 PWMnOE

1 n = 0 5 PWM1 PWM1P PWM1RL

PWM1xyS PWM1 x PWM1Nd 6

PWM1Nb n = 0 5 1 PWM1n PWM1CB 1 PWM1CNT

PWM PWM1  

0

1

2

3

4

PWMP = 5

PWM Counter

PWM Clk

0

1

2

3

4

0

1

2

0

Tsys

PWM1EN

PWMxD = 4

Duty Zone None-Duty 
Zone

PWMyD = 2

PWMxO

PWMyO

PWMxO

PWMyO

PWM1xyS
= 0

PWM1xyS
= 1

PWM1IF = 1 PWM1IF = 1

PWMP = PWM1P[H:L]
PWMxD = PWM1xD[H:L]
PWMyD = PWM1yD[H:L]

x=0,2,4  y=1,3,5

独立输出模式

  
 

9.3.3 PWM1混合模式 

PWM1EN PWM1 PWMxyMD xy = 01 23 45 0/1 PWM1

2 3 PWM

 

 

9.4 PWM1 输出控制 

PWM PWM PWMxO/PWMyO PWM1x/PWM1y  
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FB

I/O

PWM1x

PWM1y

3

3

PWM1xOE

PWM1yOE

1

0

PWM1EN

0

刹车反馈控制

输出控制

3

3

PWM1FBEN PWMFBIS

PWMxO

PWMyO

PWM 输出控制

x=0,2,4 y=1,3,5

PWM1IFBIF

PWM
波形
发生
控制

 

PWMFBEN 1 IO FB PWM1FBIS FB

FB PWM1IFBIF 1 PWM1 PWM

/ PWM1FBIE 1 PWM1  

PWM1xyS = 0  

PWM1xyS = 1  

PWM1 PWM1IFBIF 0 0 PWM1 0

 

PWM IO PWM PWM1x/PWM1y x=0,2,4 y=1,3,5 IO

PWM1Xoe/PWM1Yoe x=0,2,4 y=1,3,5 PWMOE 1 PWM PWM

IO  

9.5 特殊情况说明 

9.5.1 占空比寄存器值为 0或周期值（不为 0） 

0 PWM1x/PWM1y x=0,2,4 y=1,3,5 0%

100%  

PWM1xyS = 0  

0  PWM1x PWM1y  

0  PWM1x PWM1y  

 PWM1x PWM1y  

 PWM1x PWM1y  

PWM1xyS = 1  

9.5.2 周期寄存器值为 0 

0 PWM1x/PWM1y x=0,2,4 y=1,3,5

 

PWM1xyS = 0  

0  PWM1x PWM1y  

0  PWM1x PWM1y  
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0  PWM1x PWM1y  

0  PWM1x PWM1y  

PWM1xyS = 1  

9.5.3 进人 STOP模式，PWM1A/B/C的波形输出状态 

STOP PWM PWM1 1K STOP

1K PWM1 STOP IDLE  

9.5.4 进人 SLEEP模式，PWM1A/B/C的波形输出状态 

SLEEP PWM PWM1x/PWM1y x=0,2,4 y=1,3,5 /

PWM1 SLEEP SLEEP  

PWM1xyS = 0 , PWM1x PWM1y  

PWM1xyS = 1  

9.6 PWM1 相关寄存器 

PWM1寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
1/FF 

PWM145F 

PWM1 45

 

PWM14
5F7 

PWM14
5F6 

PWM14
5F5 

PWM14
5F4 

PWM14
5F3 

PWM14
5F2 

PWM14
5F1 

PWM1
45F0 

11111
111 

SFR
1/F7 

PWM13DL 

PWM1 3

 

PWM13
D7 

PWM13
D6 

PWM13
D5 

PWM13
D4 

PWM13
D3 

PWM13
D2 

PWM13
D1 

PWM1
3D0 

00000
000 

SFR
1/F6 

PWM13DH 

PWM1 3

 

PWM13
D15 

PWM13
D14 

PWM13
D13 

PWM13
D12 

PWM13
D13 

PWM13
D13 

PWM13
D9 

PWM1
3D8 

00000
000 

SFR
1/F5 

PWM123F 

PWM1 23

 

PWM12
3F7 

PWM12
3F6 

PWM12
3F5 

PWM12
3F4 

PWM12
3F3 

PWM12
3F2 

PWM12
3F1 

PWM1
23F0 

11111
111 

SFR
1/F4 

PWM14DL 

PWM1 4

 

PWM14
D7 

PWM14
D6 

PWM14
D5 

PWM14
D4 

PWM14
D3 

PWM14
D2 

PWM14
D1 

PWM1
4D0 

00000
000 

SFR
1/F3 

PWM14DH 

PWM1 4

 

PWM14
D15 

PWM14
D14 

PWM14
D13 

PWM14
D12 

PWM14
D11 

PWM14
D14 

PWM14
D9 

PWM1
4D8 

00000
000 

SFR
1/F2 

PWM15DL 

PWM1 5

 

PWM15
D7 

PWM15
D6 

PWM15
D5 

PWM15
D4 

PWM15
D3 

PWM15
D2 

PWM15
D1 

PWM1
5D0 

00000
000 

SFR
1/F1 

PWM15DH 

PWM1 5

 

PWM15
D15 

PWM15
D14 

PWM15
D13 

PWM15
D12 

PWM15
D15 

PWM15
D15 

PWM15
D9 

PWM1
5D8 

00000
000 

SFR
1/EF 

PWM10DL 

PWM1 0

 

PWM10
D7 

PWM10
D6 

PWM10
D5 

PWM10
D4 

PWM10
D3 

PWM10
D2 

PWM10
D1 

PWM1
0D0 

00000
000 

SFR
1/EE 

PWM10DH PWM1 0
PWM10
D15 

PWM10
D14 

PWM10
D13 

PWM10
D12 

PWM10
D11 

PWM10
D10 

PWM10
D9 

PWM1
0D8 

00000
000 
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SFR
1/ED 

PWM11DL 

PWM1 1

 

PWM11
D7 

PWM11
D6 

PWM11
D5 

PWM11
D4 

PWM11
D3 

PWM11
D2 

PWM11
D1 

PWM1
1D0 

00000
000 

SFR
1/EC 

PWM11DH 

PWM1 1

 

PWM11
D15 

PWM11
D14 

PWM11
D13 

PWM11
D12 

PWM11
D11 

PWM11
D11 

PWM11
D9 

PWM1
1D8 

00000
000 

SFR
1/EB 

PWM101F 

PWM1 01

 

PWM10
1F7 

PWM10
1F6 

PWM10
1F5 

PWM10
1F4 

PWM10
1F3 

PWM10
1F2 

PWM10
1F1 

PWM1
01F0 

11111
111 

SFR
1/EA 

PWM12DL 

PWM1 2

 

PWM12
D7 

PWM12
D6 

PWM12
D5 

PWM12
D4 

PWM12
D3 

PWM12
D2 

PWM12
D1 

PWM1
2D0 

00000
000 

SFR
1/E9 

PWM12DH 

PWM1 2

 

PWM12
D15 

PWM12
D14 

PWM12
D13 

PWM12
D12 

PWM12
D11 

PWM12
D12 

PWM12
D9 

PWM1
2D8 

00000
000 

SFR
1/E7 

PWM1IER 
PWM1

 

PWM1I
F 

PWM1
FBIF 

- - - - 
PWM1
FBIS 

PWM1
FBEN 

00— 
--00 

SFR
1/E6 

PWM1CR0 
PWM1

0 

PWM1
EN 

- 
PWM15
OE 

PWM14
OE 

PWM13
OE 

PWM12
OE 

PWM11
OE 

PWM1
0OE 

0-00 
0000 

SFR
1/E5 

PWM1CR1 
PWM1

1 

PWM1
CS 

PWM14
5MD 

PWM12
3MD 

PWM10
1MD 

- 
PWM1
CLK2 

PWM1
CLK1 

PWM1
CLK0 

0000 
-000 

SFR
1/E4 

PWM1CR2 
PWM1

2 

PWM1
RL 

PWM14
5FEN 

PWM12
3FEN 

PWM10
1FEN 

- 
PWM14
5S 

PWM12
3S 

PWM1
01S 

0000 
-000 

SFR
1/E3 

PWM1CR3 
PWM1

3 

PWM1
CB 

- 
PWM15
B 

PWM14
B 

PWM13
B 

PWM12
B 

PWM11
B 

PWM1
0B 

0-00 
0000 

SFR
1/E2 

PWM1PL 
PWM1

 

PWM10
1P7 

PWM10
1P6 

PWM10
1P5 

PWM10
1P4 

PWM10
1P3 

PWM10
1P2 

PWM10
1P1 

PWM1
01P0 

00000
000 

SFR
1/E1 

PWM1PH 
PWM1

 

PWM10
1P15 

PWM10
1P14 

PWM10
1P13 

PWM10
1P12 

PWM10
1P11 

PWM10
1P10 

PWM10
1P9 

PWM1
01P8 

00000
000 

PWM1中断控制寄存器（0Xe7，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1IER PWM1IF PWM1FBIF - - - - PWM1FBIS PWM1FBEN 

R/W R/W R/W - - - - R/W R/W 

 0 0 - - - - 0 0 

BIT[7]  PWM1IF – PWM1  

0 PWM1 0  

1 PWM1 1  

BIT[6]  PWM1FBIF – PWM1  

0 0  

1 PWM1FB PWM1 1

PWM1  

1 PWM1 0 PWM1 0
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BIT[1]  PWM1FBIS – PWM1  

0 PWM1FB  

1 PWM1FB  

BIT[0]  PWM1FBEN – PWM1 PWM1FB  

0 PWM1FB IO  

1 PWM1FB  

PWM1 PWM1EN=0 PWM1FB PWM1FB

 

PWM1控制寄存器 0（0Xe6，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1CR0 PWM1EN - PWM15OE PWM14OE PWM13OE PWM12OE PWM11OE PWM10OE 

R/W R/W - R/W R/W R/W R/W R/W R/W 

 0 - 0 0 0 0 0 0 

BIT[7]  PWM1EN – PWM1  

0 PWM1 PWM1CNT  

1 PWM1 PWM1CNT  

1  PWM1EN PWM1EN

1  

2 PWM1RL =0 PWM PWM1CNT

PWM1EN=0 PWM1EN=1 PWM1

PWM PWM1RL =1 0 PWM  

3 PWM1 PWM1CNT  

BIT[5 0]  PWM1Xoe x = 0 5  – PWM1x x = 0 5  

0 PWM1x IO  

1 PWM1x PWM1  

PWM1控制寄存器 1（0Xe5，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1CR1 PWM1CS 
PWM145M

D 
PWM123M

D 
PWM101M

D 
- 

PWM1CLK
2 

PWM1CLK
1 

PWM1CLK
0 

R/W R/W R/W R/W R/W - R/W R/W R/W 

 0 0 0 0 - 0 0 0 

BIT[7]  PWM1CS – PWM1  

0 PWM1 FPWM1 FSYS  

1 PWM1 FPWM1 FHIRC  

BIT[6,5,4] PWM1xyMD xy = 01 23 45  – PWM1xy xy = 01 23 45  

0 PWM1xy xy  

1 PWM1xy  

BIT[2:0]  PWM1CLK[2:0] – PWM1  

PWM1CLK[2:0]  

000 FPWM1 
001 FPWM1/2 
010 FPWM1/4 
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011 FPWM1/8 
100 FPWM1/16 
101 FPWM1/32 
110 FPWM1/64 
111 FPWM1/128 

PWM1 PWM1 PWM1

PWM1  

PWM1控制寄存器 2（0Xe4，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1CR2 PWM1RL 
PWM145F

EN 
PWM123F

EN 
PWM101F

EN 
- PWM145S PWM123S PWM101S 

R/W R/W R/W R/W R/W - R/W R/W R/W 

 0 0 0 0 - 0 0 0 

BIT[7]  PWM1RL – PWM1  

0 PWM1CNT PWM1  

1 PWM1CNT  

1 PWM1xy xy = 01 23 45 3 6 6

PWM1Nb n = 0 5  

2 PWM1CNT PWM1CB  

BIT[6,5,4]  PWM1xyFEN xy = 01 23 45  – PWM1xy xy = 01 23 45  

0 PWM1 xy  

1 PWM1 xy 1 PWM1xyF

xy = 01 23 45  

1  

BIT[2,1,0]  PWM1xyS xy = 01 23 45  – PWM1xy xy = 01 23 45  

0 PWM1xy  

1 PWM1xy  

1 PWM1xy xy

xy

PWM1x x = 0 2 4  

2 0% 0%  <9.5 >  

3 PWM1Noe 0 PWM1n  

PWM1控制寄存器 3（0Xe3，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1CR3 PWM1CB - PWM15B PWM14B PWM13B PWM12B PWM11B PWM10B 

R/W R/W - R/W R/W R/W R/W R/W R/W 

 0 - 0 0 0 0 0 0 

BIT[7]  PWM1CB – PWM1  

0 PWM1  

1 PWM1  

BIT[5 0]  PWM1Nb n = 0 5  – PWM1x x = 0 5  

0 PWM1x PWM1x  

1 PWM1x PWM1 n PWM1xyD PWM1CNT
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n PWM1P PWM1CNT

PWM1RL 0  

1 PWM1Nb PWM1CB PWM1EN

PWM1x /

 

2 xy xy = 01 23 45

xy  

3 PWM1x PWM1Noe n = 0 5 PWM1xy 2 1

 

PWM1周期设定低位寄存器（0Xe2，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1PL PWM101P7 PWM101P6 PWM101P5 PWM101P4 PWM101P3 PWM101P2 PWM101P1 PWM101P0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM1PL – PWM1x 8  

PWM1周期设定高位寄存器（0Xe1，SFR1） 
 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM1PH 
PWM101P1

5 
PWM101P1

4 
PWM101P1

3 
PWM101P1

2 
PWM101P1

1 
PWM101P1

0 
PWM101P9 PWM101P8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM1PH – PWM1x 8  

PWM1x  

PWM1通道 0 占空比设定低位寄存器（0Xef，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM10DL PWM10D7 PWM10D6 PWM10D5 PWM10D4 PWM10D3 PWM10D2 PWM10D1 PWM10D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM10DL – PWM1 0 8  

PWM1通道 0 占空比设定高位寄存器（0Xee，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM10DH PWM10D15 PWM10D14 PWM10D13 PWM10D12 PWM10D11 PWM10D10 PWM10D9 PWM10D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM10DH – PWM1 0 8  

PWM1x  

PWM1通道 1 占空比设定低位寄存器（0Xed，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM11DL PWM11D7 PWM11D6 PWM11D5 PWM11D4 PWM11D3 PWM11D2 PWM11D1 PWM11D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM11DL – PWM1 1 8  
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PWM1通道 1 占空比设定高位寄存器（0Xec，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM11DH 
PWM11D1

5 
PWM11D1

4 
PWM11D1

3 
PWM11D1

2 
PWM11D1

1 
PWM11D1

1 
PWM11D9 PWM11D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM11DH – PWM1 1 8  

1 PWM1x  

2 PWM1 PWM1x x = 1 3 5  

PWM1的 01组死区时间设定寄存器（0Xeb，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM101F PWM101F7 PWM101F6 PWM101F5 PWM101F4 PWM101F3 PWM101F2 PWM101F1 PWM101F0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  PWM101F – PWM1 01  

1 PWM1xy xy = 01 23 45 0 0Xff

0Xff  

2 PWM1xy xy = 01 23 45 xy 3

 

PWM1通道 2 占空比设定低位寄存器（0Xea，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM12DL PWM12D7 PWM12D6 PWM12D5 PWM12D4 PWM12D3 PWM12D2 PWM12D1 PWM12D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM12DL – PWM1 2 8  

PWM1通道 2 占空比设定高位寄存器（0Xe9，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM12DH PWM12D15 PWM12D14 PWM12D13 PWM12D12 PWM12D11 PWM12D12 PWM12D9 PWM12D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM12DH – PWM1 2 8  

PWM1x  

PWM1通道 3 占空比设定低位寄存器（0Xf7，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM13DL PWM13D7 PWM13D6 PWM13D5 PWM13D4 PWM13D3 PWM13D2 PWM13D1 PWM13D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM13DL – PWM1 3 8  

PWM1通道 3 占空比设定高位寄存器（0Xf6，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM13DH PWM13D15 PWM13D14 PWM13D13 PWM13D12 PWM13D13 PWM13D13 PWM13D9 PWM13D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 
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BIT[7:0]  PWM13DH – PWM1 3 8  

1 PWM1x  

2 PWM1 PWM1x x = 1 3 5  

PWM1的 23组死区时间设定寄存器（0Xf5，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM123F PWM123F7 PWM123F6 PWM123F5 PWM123F4 PWM123F3 PWM123F2 PWM123F1 PWM123F0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  PWM123F – PWM1 23  

1 PWM1xy xy = 01 23 45 0 0Xff

0Xff  

2 PWM1xy xy = 01 23 45 xy 3

 

PWM1通道 4 占空比设定低位寄存器（0Xf4，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM14DL PWM14D7 PWM14D6 PWM14D5 PWM14D4 PWM14D3 PWM14D2 PWM14D1 PWM14D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM14DL – PWM1 4 8  

PWM1通道 4 占空比设定高位寄存器（0Xf3，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM14DH PWM14D15 PWM14D14 PWM14D13 PWM14D12 PWM14D11 PWM14D14 PWM14D9 PWM14D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM14DH – PWM1 4 8  

PWM1x  

PWM1通道 5 占空比设定低位寄存器（0Xf2，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM15DL PWM15D7 PWM15D6 PWM15D5 PWM15D4 PWM15D3 PWM15D2 PWM15D1 PWM15D0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM15DL – PWM1 5 8  

PWM1通道 5 占空比设定高位寄存器（0Xf1，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PWM15DH PWM15D15 PWM15D14 PWM15D13 PWM15D12 PWM15D15 PWM15D15 PWM15D9 PWM15D8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  PWM15DH – PWM1 5 8  

1 PWM1x  

2 PWM1 PWM1x x = 1 3 5  

PWM1的 45组死区时间设定寄存器（0Xff，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
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PWM145F PWM145F7 PWM145F6 PWM145F5 PWM145F4 PWM145F3 PWM145F2 PWM145F1 PWM145F0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  PWM145F – PWM1 45  

1 PWM1xy xy = 01 23 45 0 0Xff

0Xff  

2 PWM1xy xy = 01 23 45 xy 3
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10 模数转换器ADC 

10.1 ADC概述 

ADC 12 ADC 10 2 VDD/4 GND ADC

Fsys 1/2/4/8/16/32/64/128 ADC VDD 2.0V Vref  

ADC ADEN ADCHS ADCKS ADEOC ADC

ADEOC 1 0 13~27 AD

ADRH/ADRL ADEOC 1 ADCIF 1  

10.2 ADC转换时序 

ADC  

……

T>0ADEOC

软件写0

……

SAMPLE

ADEN

ADCLK

CONVERT

硬件置1

ADR DATA NEW DATA

 
SAMPLE 1~15 ADCLK CONVERT 12 ADCLK ADC 13~27 ADCLK  

10.3 ADC常规操作步骤 

AD  

(1) /  

(2) I/O  

(3) ADCKS ADC  

(4) ADSPS ADC  

(5) ADVRS  

(6) ADRSEL ADC  

(7) ADEN 1 ADC  

(8) ADCHS ADC  

(9) ADEOC 0 AD  

(10) ADEOC 1 ADC  

(11) ADC ADRH ADRL  

(12) 8 ~ 11  

1 AD ADEN ADRH/ADRL ADEN 1 AD ADEOC

1 AD  

2 ADC ADEN 1 ADC  2.0V VRS[1:0]=0x00

> 200 s ADC ADEOC = 0  

3 ADC ADEN 0 ADC ADRIOS0/ADRIOS1
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IO  

 

10.4 ADC相关寄存器 

ADC寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/FF 

OSADJCR 
 

OSADJE
N 

- - OSADJT4 OSADJT3 OSADJT2 OSADJT1 
OSADJT

0 
0--x 
xxxx 

SFR
0/FE 

ADRH 

 

(ADRSEL=0) 

ADC

 

ADR11 ADR10 ADR9 ADR8 ADR7 ADR6 ADR5 ADR4 

xxxx 
xxxx (ADRSEL=1) 

ADC

 

- - - - ADR11 ADR10 ADR9 ADR8 

SFR
0/FD 

ADRL 

 

(ADRSEL=0) 

ADC

 

- - - - ADR3 ADR2 ADR1 ADR0 

xxxx 
xxxx (ADRSEL=1) 

ADC

 

ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADR0 

SFR
0/FC 

ADRIOS1 
ADC

1 
- - 

EX_VRE
F_EN 

- - - AN9EN AN8EN 
--0- 
--00 

SFR
0/FB 

ADRIOS0 
ADC

0 
AN7EN AN6EN AN5EN AN4EN AN3EN AN2EN AN1EN AN0EN 

00000
000 

SFR
0/FA 

ADCCR1 
ADC

1 
ADRSEL ADCKS2 ADCKS1 ADCKS0 ADSPS3 ADSPS2 ADSPS1 ADSPS0 

00001
111 

SFR
0/F9 

ADCCR0 
ADC

0 
ADCHS3 ADCHS2 ADCHS1 ADCHS0 VRS1 VRS0 ADEOC ADEN 

11111
110 

SFR
0/88 

TCON 
 

TF1 TR1 TF0 TR0 - - - ADCIF 
0000 
---1 

ADC控制寄存器 0（0Xf9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADCCR0 ADCHS3 ADCHS2 ADCHS1 ADCHS0 VRS1 VRS0 ADEOC ADEN 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 0 

BIT[7:4]  ADCHS[3:0] – ADC  

ADCHS[3:0] ADC  

0000 AIN0 
0001 AIN1 
0010 AIN2 
0011 AIN3 
0100 AIN4 
0101 AIN5 
0110 AIN6 
0111 AIN7 
1000 AIN8 
1001 AIN9 
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1010  

1011  

1100  

1101  

1110 AN14 VDD/4  

1111 AN15  

BIT[3:2]  VRS[1:0] – ADC  

VRS[1:0] ADC  

00 2.0V 

01  

10  

11 VDD 

BIT[1]  ADEOC – ADC  

0 AD AD 1  

1 AD AD  

0 ADC 0 1

AD AD  

BIT[0]  ADEN  ADC  

0 ADC  

1 ADC  

 

ADC控制寄存器 1（0Xfa，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADCCR1 ADRSEL ADCKS2 ADCKS1 ADCKS0 ADSPS3 ADSPS2 ADSPS1 ADSPS0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 1 1 1 1 

BIT[7]  ADRSEL  ADC  

0 ADC 12 8 ADRH[7:0] 4 ADRL[3:0]  

1 ADC 12 4 ADRH[3:0] 8 ADRL[7:0]  

BIT[6:4]  ADCKS[2:0]  AD  

ADCKS[2:0] AD FADC 

000 Fsys 
001 Fsys/2 
010 Fsys/4 
011 Fsys/8 
100 Fsys/16 
101 Fsys/32 
110 Fsys/64 
111 Fsys/128 

BIT[3:0]  ADSPS[3:0]  ADC  

ADSPS[3:0] SAMPLE  

0000  

0001 1 ADCLK 

0010 2 ADCLK 
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ADSPS[3:0] SAMPLE  

0011 3 ADCLK 

0100 4 ADCLK 

0101 5 ADCLK 

0110 6 ADCLK 

0111 7 ADCLK 

1000 8 ADCLK 

1001 9 ADCLK 

1010 10 ADCLK 

1011 11 ADCLK 

1100 12 ADCLK 

1101 13 ADCLK 

1110 14 ADCLK 

1111 15 ADCLK 

ADC端口配置寄存器 0（0Xfb，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRIOS0 AN7EN AN6EN AN5EN AN4EN AN3EN AN2EN AN1EN AN0EN 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  AnnEN – ADC AINn n = 7 0  

 0 ADC IO  

 1 ADC  

ADC端口配置寄存器 1（0Xfc，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRIOS1 - - 
EX_VREF

_EN 
- - - AN9EN AN8EN 

R/W - - R/W - - - R/W R/W 

 - - 0 - - - 0 0 

BIT[5]  EX_VREF_EN – ADC Vref  

 0 ADC Vref IO  

 1 ADC Vref  

1 Vref ADC Vref AD ADC

VRS[1:0]  

BIT[1:0]  AnnEN – ADC AINn n = 9,8  

 0 ADC IO  

 1 ADC  

定时器控制寄存器（0x88，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

TCON TF1 TR1 TF0 TR0 - - - ADCIF 

R/W R/W R/W R/W R/W - - - R/W 

 0 0 0 0 - - - 1 
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BIT[0]  ADCIF – ADC  

0 ADC 0  

1 ADC 1  

1  

 

ADRSEL = 0  

ADC转换结果高位寄存器（0Xfe，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRH ADR11 ADR10 ADR9 ADR8 ADR7 ADR6 ADR5 ADR4 

R/W R R R R R R R R 

 X X X X X X X X 

BIT[7:0]  ADR[11:4] – ADC 8  

ADC转换结果低位寄存器（0Xfd，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRL - - - - ADR3 ADR2 ADR1 ADR0 

R/W R R R R R R R R 

 X X X X X X X X 

BIT[3:0]  ADR[3:0] – ADC 4  

 

ADRSEL = 1  

ADC转换结果高位寄存器（0Xfe，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRH - - - - ADR11 ADR10 ADR9 ADR8 

R/W R R R R R R R R 

 X X X X X X X X 

BIT[3:0]  ADR[11:8] – ADC 4  

ADC转换结果低位寄存器（0Xfd，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

ADRL ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADR0 

R/W R R R R R R R R 

 X X X X X X X X 

BIT[7:0]  ADR[7:0] – ADC 8  

ADC  

零点偏移修正寄存器（0Xff，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

OSADJCR OSADJEN - - OSADJTD OSADJT3 OSADJT2 OSADJT1 OSADJT0 

R/W R/W - - R/W R/W R/W R/W R/W 

 0 - - X X X X X 

BIT[7]  OSADJEN – ADC  

0 ADC  

1 ADC OSADJT[4:0] AD  
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AD AD

 

BIT[4]  OSADJTD – ADC  

0  

1  

BIT[3:0]  OSADJT[3:0] – ADC  

OSADJT[3:0]  

0000 0 
0001 1mV 
0010 2mV 

  

1110 14mV 
1111 15mV 

ADC OSADJT[3:0]=0000B ,OSADJDT=0 1, 0Mv

15Mv  

 

10.5 ADC零点偏移修调步骤 

AD  

(1) ADC AN15 OSADJEN=1 ADC (

ADC 1MHz ) ADC 8 Clk  

(2) OSADJTD =0 OSADJT[3:0]=0000B ADC  

ADC 0 0 4  

ADC 0 3  

(3) OSADJT[3:0] 1 ADC  

ADC 0 6  

ADC 0 3 ADC 0 OSADJT[3:0] 1111B

6  

(4) OSADJTD =1 OSADJT[3:0]=1111B ADC  

  ADC 0 6  

 ADC 0 5  

(5) OSADJT[3:0] 1 ADC  

ADC 0 6  

ADC 0 5 ADC 0 OSADJT[3:0] 0000B

6  

(6) OSADJTD OSADJT[3:0] ADC

 

ADC ADC
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11 增强型异步通讯UART 

11.1 概述 

2 8051 UART T1/T2

 

UART0 UART0 8 0 8

1 9 2 9 3 4  

UART1 UART1 8 1 9

3 2 UART0  

11.2 工作方式 

UART 4 SCON UART

1 3 T1/T2  

SBUF 0 RI=0

REN=1 TX 1 RX / 8

REN=1  

UART方式列表 

SM[0:1]       9  

00 0  Fsys/4 Fsys/12 8     

01 1  T1/T2 /16 10  1 1  

10 2  Fsys/32 Fsys/64 11  1 1 0/1 

11 3  T1/T2 /16 11  1 1 0/1 

 

11.2.1 方式 0：8位同步半双工 

0 UART TX RX

8 /  

SCON SM2 0 1 1/12 1/4 SM2 0

1/12 SM2 1 1/4 8051

0  

Write to SBUF

D0 D1 D2 D3 D4 D5 D6 D7

RX

TI

Send Timing of Mode 0

TX

 

UART TX RX SBUF

TX

0 8 TX

TI 1  

REN 1 RI 0
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8 RX

RI 1 0  

RX

D0 D1 D2 D3 D4 D5 D6 D7

RI

Receive Timing of Mode 0

TX

 

0  

/12 /4

串行控制器

TX CLOCK

TX START TX SHIFT

TI

RI

SHIFT 
CLOCK

RX CLOCK

LOAD SBUF
RX START

RX SHIFT

发送移位寄存器

RX

串口 Interrupt

TX

RI

REN

PARIN

LOAD

CLOCK

SOUT

CLOCK

SIN
PAROUT

RX

SBUF

Read SBUF

接收移位寄存器

内部数据总线

Write to 
SBUF

10

SBUF

Fsys
8

8 8

 
 

11.2.2 方式 1：8位异步全双工，可变波特率 

1 10 10 0 8 1

8 SBUF RB8 1

T1/T2 1/16  

1  
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串行控制器

TX CLOCK

TX START TX SHIFT

TI

RI

RX CLOCK
LOAD SBUF

RX START RX SHIFT

TX

PARIN

LOAD

CLOCK

SOUT

CLOCK

SIN

PAROUT

RX

接收移位寄存器

/16

 /16

1/0检测器

Write to SBUF

BIT
检测 D8

SBUF

RB8

发送移位寄存器

STOP

START

采样

串口 Interrupt

内部数据总线
8

Read SBUF

SBUF
8 8

T1/T2 
Overflow

 

SBUF 16

16 SBUF TX

8 8 TX TI

1  

Write to SBUF

Shift CLK

D0 D1 D2 D3 D4 D5 D6 D7

TXD

Stop
Star
t

TI

Send Timing of Mode 1
 

 

REN 1 RX RX

16 16 16 RX

16 16 7 8 9 RX

3 2 0

RX

8 1 SBUF RB8

RI 1  

1 RI=0        

2 SM2=0 =1  

RB8 8 SBUF RI 1

RX RI  
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Receive Timing of Mode 1

D0 D1 D2 D3 D4 D5 D6 D7

RX

Stop
Star
t

Bit Sample

Shift CLK

RI

 
 

11.2.3 方式 2：9位异步全双工，固定波特率 

11 0 8

9 1 2

9 SCON TB8 0 1 PSW P /

9 RB8  

2  

串行控制器

TX CLOCK

TX START TX SHIFT

TI

RI

RX CLOCK
LOAD SBUF

RX START RX SHIFT

TX

串口 Interrupt

PARIN

LOAD

CLOCK

SOUT

CLOCK

SIN

PAROUT

RX

接收移位寄存器

÷32

  32

1/0检测器

Write to SBUF

BIT
检测 D8

SBUF

RB8

发送移位寄存器

STOP

START

采样

10

  2

D8TB8

SMOD

Fsys

Read SBUF

SBUF
8 8

内部数据总线
8

 

SBUF TB8 9

16 16 SBUF

TX 9 9

TX Tl 1  
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Write to SBUF

Shift CLK

TI

Send Timing of Mode 2

TX

D8D0 D1 D2 D3 D4 D5 D6 D7
Star
t

Stop

 

REN 1 RX RX

16 16 16 RX

16 16 7 8 9 RX

3 2 0

RX

9 1 SBUF RB8

RI 1  

1 RI=0   

2 SM2=0 9 =1  

9 RB8 8 SBUF RI 1

RX RI  

Shift CLK

RX

Bit Sample

D0 D1 D2 D3 D4 D5 D6 D7 D8
Star
t

Stop

RI

Receive Timing of Mode 2  
 

11.2.4 方式 3：9位异步全双工，可变波特率 

3 2 1  

3  
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串行控制器

TX CLOCK

TX START TX SHIFT

TI

RI

RX CLOCK
LOAD SBUF

RX START RX SHIFT

串口 Interrupt

CLOCK

SIN

PAROUT

RX

接收移位寄存器

/16

 /16

1/0检测器

Write to SBUF

BIT
检测 D8

SBUF

RB8

采样

TXPARIN

LOAD

CLOCK

SOUT

发送移位寄存器

START

D8TB8

STOP

内部数据总线
8

Read SBUF

SBUF
8 8

T1/T2 
Overflow

 
 

11.3 波特率计算 

11.3.1 UART方式 0 

1/12 1/4 SM2 SM2 0 1/12

SM2 1 1/4  

𝐔𝐀𝐑𝐓𝟎波特率 =
𝐅𝐬𝐲𝐬

𝟒
 

 

𝐔𝐀𝐑𝐓𝟎波特率 =
𝐅𝐬𝐲𝐬

𝟏𝟐
 

UART1 0 SM2_1 0  

 

11.3.2 UART方式 1和方式 3 

1 T1  UART0/UART1 1 3  

𝐓𝟏产生的波特率 =
𝟏

𝟏𝟔
×

𝐅𝐭𝟏

[𝟐𝟓𝟔 − (𝐓𝐇𝟏)]
 

Ft1 T1 TH1  

T1 T1 TH1 0Xff T1  

3 T2 UART0/UART1 1 3  

𝐓𝟐产生的波特率 =
𝟏

𝟏𝟔
×

𝐅𝐬𝐲𝐬

{𝐏𝐫𝐞_𝐬𝐜𝐚𝐥𝐞 × [𝟔𝟓𝟓𝟑𝟔 − (𝐑𝐂𝐀𝐏𝐇𝟐) × 𝟐𝟓𝟔 + (𝐑𝐂𝐀𝐏𝐋𝟐)]}
 

Fsys Pre_scale T2 T2CKS[2:0] RCAPH2/RCAPL2

 

T2 T2 RCAP2 0Xffff T2
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11.3.3 UART方式 2 

UART0  

𝐔𝐀𝐑𝐓𝟎波特率 =
𝐅𝐬𝐲𝐬

𝟔𝟒
× 𝟐𝐒𝐌𝐎𝐃𝟎 

SMOD0 0 1  

UART1 2 SMOD0_1  

 

11.4 多机通讯 

11.4.1 软件地址识别 

2 3 9 9 RB8

UART RB8=1

RI 1 SCON SM2 1 UART  

9 9 1 9 0  

SM2 1

SM2 0

SM2 1 SM2 1  

0 SM2 1 SM2 SM2 = 1

 

 
11.4.2 自动（硬件）地址识别 

2 3 SM2 1 UART 1 RB8 9

1 UART UART SM2

 

9 9 1

SM2 1

 

SM2

SM2 1

 

SADDR SADEN 8

SADDR SADEN SADDR SADEN 0 SADDR

SADEN 1 SADDR

SADDR  

 1 2 

SADDR 10100100 10100111 

SADEN 0  11111010 11111001 

 10100x0x 10100xx1 

SADDR SADEN  1111111x 11111111 

1 2 1 2 1 1

0 10100000 1 1 0 2 1
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2 1 1 10100011 0 1

1 0 2 1010 0001 1010 0101  

SADDR SADEN 0

0xFFh  

SADDR SADEN 0 XXXXXXXX

UART

8051  

 

11.5 端口与 IO功能 

RX : UARTxEN REN disable RX IO

REN RX IO  

TX : UARTxEN SBUF TX

IO SBUF TX UART

IO  

IO UART   

11.6 帧出错检测 

PCON SSTAT 1 3 1

 

SSTAT=1  FE RXOV TXCOL SSTAT=0  SM0 SM1 SM2   

  

SBUF TXCOL 1

 

 

RI 0 RXOV

1  

 

FE 1  

 

11

UART RXD

 

 

11.7 UART相关寄存器 

UART寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/9D 

SBUF_1 
1

 
SBUF7_1 SBUF6_1 SBUF5_1 SBUF4_1 SBUF3_1 SBUF2_1 SBUF1_1 

SBUF0_
1 

xxxx 
xxxx 

SFR
0/9C 

SCON_1 
1

 
SM0_1 SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 

00000
000 
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SFR
0/9B 

SADEN 
0

 
SADEN7 SADEN6 SADEN5 SADEN4 SADEN3 SADEN2 SADEN1 SADEN0 

00000
000 

SFR
0/9A 

SADDR 
0

 
SADDR7 SADDR6 SADDR5 SADDR4 SADDR3 SADDR2 SADDR1 SADDR0 

00000
000 

SFR
0/99 

SBUF 
0

 
SBUF7 SBUF6 SBUF5 SBUF4 SBUF3 SBUF2 SBUF1 SBUF0 

xxxx 
xxxx 

SFR
0/98 

SCON 
0

 
SM0/FE 

SM1/ 
RXOV 

SM2/ 
TXCOL 

REN TB8 RB8 TI RI 
00000
000 

SFR
0/87 

PCON 
 

UART1EN - - UART0EN SMOD0 SSTAT0 SLEEP STOP 
0--0 
0100 

电源控制寄存器（0x87，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

PCON UART1EN - - UART0EN SMOD0 SSTAT0 SLEEP STOP 

R/W R/W - - R/W R/W R/W R/W R/W 

 0 - - 0 1 0 0 0 

BIT[7:4]  UARTnEN n = 0 1  – UARTx x = 0 1  

0 UARTx IO  

1 UARTx  

BIT[3]  SMOD0 – UART0  

0 UART0  

1 UART0  

UART0 UART1 UART0 2

 

BIT[2]  SSTAT0 – UART0  

0 SCON[7:5] SM[0:2]  

1 SCON[7:5] FE RXOV TXCOL  

UART0 UART1  

PCON[7:2] SLPCR /  

串口 0控制寄存器（0x98，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SCON 
SM0/ 
FE 

SM1/ 
RXOV 

SM2/ 
TXCOL 

REN TB8 RB8 TI RI 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

串口 1控制寄存器（0x9C，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SCON_1 SM0_1 SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

UART0 SSTAT=0 UART1  

BIT[7:6]  SM[0:1] SM[0:1]_1 – UART SSTAT=0  

SM[0:1] UART   
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00 0  UART0 

01 1 8  UART0 UART1 

10 2 9  UART0 

11 3 9  UART0 UART1 

UART1 SM[0:1]_1 00 10 UART1  

BIT[5]  SM2 SM2_1 – UART SSTAT=0  

SM2 0 1 2/3 

0 =Fsys/12 
RI 1  

RI 1

 

1 =Fsys/4 
(1) RI 1  

( 9 =1) RI

1  

UART1 0 2  

UART0 SSTAT=1  

BIT[7]  FE – SSTAT=1  

0 0  

1 1  

BIT[6]  RXOV – SSTAT=1  

0 0  

1 1  

BIT[5]  TXCOL – SSTAT=1  

0 0  

1 1  

3 Bit[7:5] UART0 UART1  

BIT[4]  REN REN_1   

0  

1  

BIT[3]  TB8 TB8_1 – 2/3 9  

0 2/3 9 0  

1 2/3 9 1  

BIT[2]  RB8  RB8_1 – 1/2/3 9  

0 1/2/3 9 0  

1 1/2/3 9 1  

BIT[1]  TI TI_1 –  

0 0  

1 0 8 1  

BIT[0]  RI RI_1 –  

0 0  

1 0 8 1  

串口 0缓存寄存器（0x99，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 



 MC51F003A4                     晟矽微电 

                                                                                      83/121 

SBUF SBUF7 SBUF6 SBUF5 SBUF4 SBUF3 SBUF2 SBUF1 SBUF0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

串口 1缓存寄存器（0x9D，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SBUF_1 SBUF7_1 SBUF6_1 SBUF5_1 SBUF4_1 SBUF3_1 SBUF2_1 SBUF1_1 SBUF0_1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

BIT[7:0]  SBUF[7:0] SBUF[7:0]_1 – UART SBUF 1 1

SBUF SBUF

 

UART0 UART1

 

串口 0从机地址寄存器（0x9A，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SADDR SADDR7 SADDR6 SADDR5 SADDR4 SADDR3 SADDR2 SADDR1 SADDR0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  SADDR[7:0] – UART  

UART1  

串口 0地址掩码寄存器（0x9B，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SADEN SADEN7 SADEN6 SADEN5 SADEN4 SADEN3 SADEN2 SADEN1 SADEN0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  SADENn – SADDRn n=7-0  

0 SADDRn  

1 SADDRn  

UART1  
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12 串行外设接口SPI 

12.1 SPI概述 

SPI 3 /4 LSB/MSB

 

SPI

 

12.2 SPI信号描述 

MOSI

 

MISO

4 SPI MISO  

SCLK  MOSI MISO  8 MOSI

MISO  SCLK SCLK  

Nss SPI

SPI SPI

SPI  

12.3 工作模式 

SPI / 3 /4 SPI  

 SPI  SPI SS  SPI  SPI SS  

 

   

 

 
GPIO

 

  
SPI

 
  

 

12.3.1 主机模式 

SPCON MSTR 1 SPI SPI

 

SPI SPI SPDAT

SPI WCOL

SCLK

MOSI SPSTA SPIIF 1 SPI SPIIF 1

 

MOSI MISO

SPIIF 1 SPDAT

SPIIF  

12.3.2 从机模式 

SPCON MSTR 0 SPI Nss

Nss 
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Nss Nss SPI

Nss 

 

SCLK MOSI MISO

SCLK 8

8 SPIIF 1 SPI SPIIF 1

SPIIF 1 SPI SPIIF 0

SPI

“0x00” SPDAT SPI WCOL 1

SPDAT  

12.4 数据传输格式 

SPCON CPOL CPHA SPI SCLK  

CPOL  

CPHA SPI

 

CPHA=0 SCLK SLCK  

SPEN

MSB Bit6 Bit5 Bit4 Bit3
Bit
2

Bit1 LSB

SCLK
(CPOL = 1)

MISO
(from Slave)

CPHA = 0 时的数据传输示意图

MOSI
(from Master)

SCLK Cycle D0 D1 D2 D3 D4 D5 D6 D7

Bit6 Bit5 Bit4 Bit3
Bit
2

Bit1

SCLK
(CPOL = 0)

MSB

Capture Point

LSB

nSS

 
CPHA=1 SCLK MOSI SCLK SCLK

SLCK SPDAT
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SPEN

MSB Bit6 Bit5 Bit4 Bit3
Bit
2

Bit
1

LSB

SCLK
(CPOL = 1)

MISO
(from Slave)

CPHA = 1 时的数据传输示意图

MOSI
(from Master)

SCLK Cycle D0 D1 D2 D3 D4 D5 D6 D7

… Bit6 Bit5 Bit4 Bit3
Bit
2

Bit1 LSB

SCLK
(CPOL = 0)

MSB

Capture Point
nSS

 

12.5 出错检测 

MODF  

SPI Nss SPSTA MODF

1 SPCON Nss SSDIS 0

Nss MODF 1 Nss

MODF 1 SPCON SSDIS 1 Nss I/O

 

SPI MODF 0 SPCON MSTR SPSTA

SPIEN 1  

SSDIS=0  MODF=1 SPI  

WCOL  

SPDAT SPSTA WCOL 1 WCOL 1

SPI WCOL 0  

SPIOV  

SPIIF /

SPIIF 1 SPI SPIIF

SPIIF SPIOV 1

SPI SPIOV 0  

12.6 SPI相关寄存器 

SPI寄存器汇总表 

(SFR
n/H)  

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
B  

SFR
0/AF 

SPDAT SPI  SPDAT7 SPDAT6 SPDAT5 SPDAT4 SPDAT3 SPDAT2 SPDAT1 SPDAT0 
xxxx 
xxxx 

SFR
0/AE 

SPSTA SPI  SPIEN SPIIF MODF WCOL SPIOV - - - 
00000

--- 
SFR
0/AD 

SPCON SPI  DIR MSTR CPHA CPOL SSDIS SPR2 SPR1 SPR0 
00000
000 
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SPI控制寄存器（0Xad，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SPCON DIR MSTR CPHA CPOL SSDIS SPR2 SPR1 SPR0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7]  DIR –  

0 MSB  

1 LSB  

BIT[6]  MSTR – SPI  

0 SPI  

1 SPI  

MSTR=1 SSDIS=1 SSDIS=0 Nss SPI

1 0  

BIT[5]  CPHA – SPI  

0 SPI  

1 SPI  

BIT[4]  CPOL – SPI  

0 Idle SCK  

1 Idle SCK  

BIT[3]  SSDIS – SPI Nss  

0 / Nss  

1 / Nss Nss  

SSDIS 1 MODF CPHA 0  

BIT[2:0]  SPR[2:0] – SPI  

SPR[2:0] SPI FSPI 

000 Fsys/2 
001 Fsys/4 
010 Fsys/8 
011 Fsys/16 
100 Fsys/32 
101 Fsys/64 
110 Fsys/128 
111 Fsys/256 

SPI 8Mbit/s SPI

8Mbit/s  

SPI状态寄存器（0Xae，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SPSTA SPIEN SPIIF MODF WCOL SPIOV - - - 

R/W R/W R/W R/W R/W R/W - - - 

 0 0 0 0 0 - - - 

BIT[7]  SPIEN – SPI  

0 SPI IO  

1 SPI MOSI MISO SCLK  

Nss SSDIS  

BIT[6]  SPIIF – SPI  
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0 0  

1 1  

BIT[5]  MODF –  

0 0  

1 Nss SPI 1  

BIT[4]  WCOL –  

0 0  

1 1  

BIT[3]  SPIOV –  

0 0  

1 1  

SPI数据寄存器（0Xaf，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

SPDAT SPDAT7 SPDAT6 SPDAT5 SPDAT4 SPDAT3 SPDAT2 SPDAT1 SPDAT0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 X X X X X X X X 

BIT[7:0]  SPDAT[7:0] – SPI  

1 SPDAT SPDAT

 

2 SPDAT SPI SPDAT
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13 中断 

INT0 5 INT1 5 T0

T1 T2 T3 ADC PWM0 PWM1 UART0 UART1 SPI PWM1

PWM1FB CRC 14 2  

1

 

13.1 中断源列表 

 

   
 

 

 

 
 

(C51) 

 

 

 

   

Reset - - - - 0000H - 0( ) - Yes Yes 

INT0 
/ /

 

EXT0IF4/ 
EXT0IF3/ 
EXT0IF2/ 
EXT0IF1/ 
EXT0IF0 

EXT0IE EXT0IP 0003H 0 1  Yes Yes 

T0 T0  TF0 T0IE T0IP 000BH 1 2  Yes No 

INT1 
/ /

 

EXT1IF4/ 
EXT1IF3/ 
EXT1IF2/ 
EXT1IF1/ 
EXT1IF0 

EXT1IE EXT1IP 0013H 2 3  Yes Yes 

T1 T1  TF1 T1IE T1IP 001BH 3 4  Yes No 

UART0 
UART0 /

 
RI0/TI0 UART0IE UART0IP 0023H 4 5  Yes No 

SPI 
SPI /

 

SPIIF/ 

SSDIS=0  

MODF=1 

SPIIE SPIIP 002BH 5 6  Yes No 

ADC ADC  ADCIF ADCIE ADCIP 0033H 6 7  Yes No 

T2 
T2 /T2

 
TF2/ EXTF2 T2IE T2IP 003BH 7 8  Yes No 

T3 T3  TF3 T3IE T3IP 0043H 8 9  Yes Yes 

PWM1 PWM1  PWM1IF PWM1IE PWM1IP 004BH 9 10  Yes No 

UART1 
UART1 /

 
RI1/TI1 UART1IE UART1IP 0053H 10 11  Yes No 

PWM0 PWM0  PWM0IF PWM0IE  PWM0IP 005BH 11 12  Yes No 

PWM1FB /  PWM1FBIF 
PWM1FBI

E 
PWM1FBIP 0063H 12 13  Yes No 

 - - - - 006BH 13 14 - - - 

CRC CRC  CRCIF - CRCIP 0073H 14 15( )  No No 

 

13.2 中断优先级 

2

2  
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13.3 中断处理流程 

 

1  

2 PC  

3 PC  

4  

5 RETI  

6 PC  

 

2  

13.4 外部中断 

2 INT0 INT1 5 INTxy xy = 0-1 y = 0-4

ExnIS[1:0] (n=0-1) / / /

EXTEN/ EXTEN1 5 INT0y y=0-4 INT0

INT1y y=0-4 INT1  

 

5  

100ns 500ns

1 +  

外部中断使能寄存器（0Xac，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

EXTEN - EXT0EN4 EXT0EN3 EXT0EN2 EXT0EN1 EXT0EN0 - EXT0A 

R/W - R/W R/W R/W R/W R/W - R/W 

 - 0 0 0 0 0 - 0 

外部中断使能寄存器 1（0Xab，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

EXTEN1 - EXT1EN4 EXT1EN3 EXT1EN2 EXT1EN1 EXT1EN0 - EXT1A 

R/W - R/W R/W R/W R/W R/W - R/W 

 - 0 0 0 0 0 - 0 

BIT[6:2]  EXTnENm n = 0-1; m = 0-4  – INTxy x = 0-1 y = 0-4  

0 INTxy x = 0-1 y = 0-4 IO  

1 INTxy x = 0-1 y = 0-4  

1 INTxy x = 0-1 y = 0-4 EXTnA n = 0-1 INTx x = 0-1

EXTnIFm n = 0-1; m = 0-4 1  

2 T0/T1 T0/T1 INT04/ INT14

INT04 T0 T0 0-3 INT14 T1

T1 0-2  
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BIT[0]  EXTnA n = 0-1  – INTxy xy = 0,1 y = 0-4  

0 INTxy xy = 0-1 y = 0-4 INTx  

1 INTx xy = 0-1 y = 0-4 INTx  

外部中断控制寄存器（0Xac，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

EXTIS - EXT0IF4 EXT0IF3 EXT0IF2 EXT0IF1 EXT0IF0 EXT0IS1 EXT0IS0 

R/W - R/W R/W R/W R/W R/W R/W R/W 

 - 0 0 0 0 0 0 0 

外部中断控制寄存器 1（0Xab，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

EXTIS1 - EXT1IF4 EXT1IF3 EXT1IF2 EXT1IF1 EXT1IF0 EXT1IS1 EXT1IS0 

R/W - R/W R/W R/W R/W R/W R/W R/W 

 - 0 0 0 0 0 0 0 

BIT[6:2]  EXTnIFm n = 0-1; m = 0-4  – INTxy x = 0,1 y = 0-4  

0 INTxy x = 0,1 y = 0-4 0  

1 INTxy x = 0,1 y = 0-4 1 ExnIE n = 0,1

INTx x = 0,1  

1 EXT0Ifm m = 0 4 INT0 EXT1Ifm m = 0 4 INT1

5  

2 1 0  

BIT[1:0]  EXTnIS[1:0] n = 0-1  – INTxy x = 0,1 y = 0-4  

ExnIS[1:0] (n = 0-1) INTxy x = 0,1 y = 0-4  

00  

01  

10  

11  

INTx x = 0-1 INTxy x = 0,1 y = 0-4 5

 

ExnISm[1:0] T0/T1 INT04/INT14  

XX  

T0/T1 INT04 INT14 ExnISm[1:0]

INT04 T0 INT14 T1  

13.5 中断相关寄存器 

中断寄存器汇总表 

(SFR
n/H) 

 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

B  

SFR
0/BB 

IPH1 
1  

CRCIPH - 
PWM1FB

IPH 
PWM0IPH 

UART1IP
H 

PWM1IPH T3IPH T2IPH 
0-00 
0000 

SFR
0/BA 

IP1 
1  

CRCIPL - 
PWM1FB

IPL 
PWM0IPL 

UART1IP
L 

PWM1IPL T3IPL T2IPL 
0-00 
0000 
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SFR
0/B9 

IPH 
 

- ADCIPH SPIIPH 
UART0IP

H 
T1IPH EXT1IPH T0IPH 

EXT0IP
H 

-000 
0000 

SFR
0/B8 

IP 
 

- ADCIPL SPIIPL 
UART0IP

L 
T1IPL EXT1IPL T0IPL EXT0IPL 

-000 
0000 

SFR
0/AC 

EXTIS 
 

- EXT0IF4 EXT0IF3 EXT0IF2 EXT0IF1 EXT0IF0 EXT0IS1 EXT0IS0 
-000 
00-- 

SFR
1/AC 

EXTEN 
 

- 
EXT0EN

4 
EXT0EN

3 
EXT0EN

2 
EXT0EN

1 
EXT0EN

0 
- EXT0A 

-000 
00-0 

SFR
0/AB 

EXTIS1 
1 

- EXT1IF4 EXT1IF3 EXT1IF2 EXT1IF1 EXT1IF0 EXT1IS1 EXT1IS0 
-000 
00-- 

SFR
1/AB 

EXTEN1 
1 

- 
EXT1EN
4 

EXT1EN
3 

EXT1EN
2 

EXT1EN
1 

EXT1EN
0 

- EXT1A 
-000 
00-0 

SFR
0/A9 

IE1 
1 

CRCIE - 
PWM1FB

IE 
PWM0IE UART1IE PWM1IE T3IE T2IE 

0-00 
0000 

SFR
0/A8 

IE 
 

EA ADCIE SPIIE UART0IE T1IE EXT1IE T0IE EXT0IE 
00000
000 

中断使能寄存器（0Xa8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IE EA ADCIE SPIIE UART0IE T1IE EXT1IE T0IE EXT0IE 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7]  EA –  

0  

1  

BIT[6]  ADCIE – ADC  

0 ADC  

1 ADC  

BIT[5]  SPIIE – SPI  

0 SPI  

1 SPI SPIIF=1 SSDIS=0  MODF=1 SPI

 

BIT[4]  UART0IE – UART0  

0 UART0  

1 UART0  

BIT[3]  T1IE – T1  

0 T1  

1 T1  

BIT[2]  EXT1IE – INT1  

0 INT1  

1 INT1  

BIT[1]  T0IE – T0  

0 T0  
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1 T0  

BIT[0]  EXT0IE – INT0  

0 INT0  

1 INT0  

中断使能寄存器 1（0Xa9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IE1 CRCIE - PWM1FBIE PWM0IE UART1IE PWM1IE T3IE T2IE 

R/W R/W - R/W R/W R/W R/W R/W R/W 

 0 - 0 0 0 0 0 0 

BIT[7]  CRCIE – CRC  

0 CRC  

1 CRC  

BIT[5]  PWM1FBIE – PWM1  

0 PWM1  

1 PWM1  

BIT[4]  PWM0IE – PWM0  

0 PWM0  

1 PWM0  

BIT[3]  UART1IE – UART1  

0 UART1  

1 UART1  

BIT[2]  PWM1IE – PWM1  

0 PWM1  

1 PWM1  

BIT[1]  T3IE – T3  

0 T3  

1 T3  

BIT[0]  T2IE – T2  

0 T2  

1 T2  

TF2 EXTF2 T2  

中断优先级控制低位寄存器（0Xb8，SFR0）和中断优先级控制高位寄存器（0Xb9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IP - ADCIPL SPIIPL UART0IPL T1IPL EXT1IPL T0IPL EXT0IPL 

IPH - ADCIPH SPIIPH UART0IPH T1IPH EXT1IPH T0IPH EXT0IPH 

R/W - R/W R/W R/W R/W R/W R/W R/W 

 - 0 0 0 0 0 0 0 

中断优先级控制 1低位寄存器（0Xba，SFR0）和中断优先级控制 1高位寄存器（0Xbb，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IP1 CRCIPL - PWM1FBIPL PWM0IPL UART1IPL PWM1IPL T3IPL T2IPL 

IPH1 CRCIPH - PWM1FBIPH PWM0IPH UART1IPH PWM1IPH T3IPH T2IPH 
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R/W R/W - R/W R/W R/W R/W R/W R/W 

 0 - 0 0 0 0 0 0 

BIT[7:0]  IPH(1) /IP(1) –  

IPH/IPH1 IP/IP1  

0 0 0  

0 1 1  

1 0 
 

1 1 

1

 

 



 MC51F003A4                     晟矽微电 

                                                                                      95/121 

14 其他辅助功能 

14.1 双 DPTR 

8051 DPTR DPTR 16

DPH DPL  

DPTR1 DPH1

DPL1 51 DPTR  DPTR1

 

数据指针低字节寄存器（0x82，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPL Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

数据指针高字节寄存器（0x83，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPH Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

数据指针 1低字节寄存器（0x84，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPL1 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

数据指针 1高字节寄存器（0x85，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPH1 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

数据指针选择寄存器（0Xd8，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

DPS - SFRSL0 - - DIV16 MUL16 - SEL 

R/W - R/W - - R/W R/W - R/W 

 - 0 - - 0 0 - 0 

BIT[0]  SEL – DPTR/DPTR1  

0 “MOVC/MOVX @DPTR” DPTR  

1 “MOVC/MOVX @DPTR” DPTR1  

 
 
 
 

CORE DPTR  
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14.2 软件 LCD驱动 

IO 1/2 VDD LCD COM  

COM 5 COM  

GPIO与 COM对应表 
GPIO COMx GPIO COMx GPIO COMx GPIO COMx 
P2.5 COM0 P2.4 COM1 P2.3 COM2 P2.2 COM3 
P2.1 COM4       

:LCD , GOIO 

LCD控制寄存器 0（0Xd9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

LCDCR0 LCDEN - - - - - - - 

R/W R/W - - - - - - - 

 0 - - - - - - - 

BIT[7]  LCDEN – LCD  

0 LCD  

1 LCD  

LCD软件控制寄存器（0Xda，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

LCDSW LCDRS1 LCDRS0 - COM4EN COM3EN COM2EN COM1EN COM0EN 

R/W R/W R/W - R/W R/W R/W R/W R/W 

 0 0 - 0 0 0 0 0 

BIT[7:6]  LCDRS [1:0] – LCD  

LCDRS [1:0] LCD  

00  

01 =20K 

10 =75K  

11 =300K 

BIT[4:0]  COMnEN n=0~4  – COMn n=0~4 1/2VDD  

0 LCD IO   

1 LCD 1/2 VDD  

LCD COMn n=0~4 1/2 VDD  

 

14.3 循环冗余校验（CRC） 

(Cyclic Redundancy Check, CRC)

 

// DPTR 

 INC DPS;   // DPTR1 

 

INC DPS;   // DPTR 
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14.3.1 循环冗余校验（CRC）特性 

16 CRC CRC-16  X 16 + X 15 + X 2 + 1 0x8005

0Xffff  

CRC生成器

CRCH CRCL

CRCBIT

CRCEN

CRCMD

CRCST

CRC生成器示意图

CRCSTH CRCSTL

CRCEDH CRCEDL
CRCLCT

CRCIF
CRCIE

CRCLCT

CPU

 
14.3.2 循环冗余校验（CRC）相关寄存器 

CRC控制寄存器（0Xc1，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCCR CRCEN - CRCIF CRCST CRCMD CRCLCT - CRCENC 

R/W R/W - R/W R/W R/W R/W - R/W 

 0 - 0 0 0 0 - 0 

BIT[7]  CRCEN – CRC  

0 CRC  

1 CRC  

BIT[5]  CRCIF – CRC  

0 CRC 0  

1 CRC 1 CRCIE CRC

 

BIT[4]  CRCST – CRC  

0  CRC 0  

1 CRC CRC 1  

0 CRC 1/0  

BIT[3]  CRCMD – CRC  

0 FLASH ROM EEPROM CRC  

1 CRC  

=0 =1  

BIT[2]  CRCLCT – CRC  

0 FLASH ROM CRC  

1 EEPROM CRC  

FLASH ROM 0x0000~0x3FFF EEPROM 0x000~0x3FF  

BIT[0]  CRCENC – CRC  

0 FLASH CRC  
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1 FLASH CRC  

FLASH CRCENC=0 CRC

FLASH CRCENC=1 CRC

CRC CRC CRC

 

CRC结果低字节寄存器（0Xc2，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCL CRCL7 CRCL6 CRCL5 CRCL4 CRCL3 CRCL2 CRCL1 CRCL0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  CRCL[7:0] – CRC  

CRC结果高字节寄存器（0Xc3，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCH CRCH7 CRCH6 CRCH5 CRCH4 CRCH3 CRCH2 CRCH1 CRCH0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  CRCH[7:0] – CRC  

CRC[15:0] CRC CRC 0Xffff

CRC CRC  

CRC起始地址低字节寄存器（0Xc4，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCSTL CRCSTL7 CRCSTL6 CRCSTL5 CRCSTL4 CRCSTL3 CRCSTL2 CRCSTL1 CRCSTL0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  CRCSTL[7:0] – CRC  

CRC起始地址高字节寄存器（0Xc5，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCSTH CRCSTH7 CRCSTH6 CRCSTH5 CRCSTH4 CRCSTH3 CRCSTH2 CRCSTH1 CRCSTH0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  CRCSTH[7:0] – CRC  

CRC结束地址低字节寄存器（0Xc6，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCEDL CRCEDL7 CRCEDL6 CRCEDL5 CRCEDL4 CRCEDL3 CRCEDL2 CRCEDL1 CRCEDL0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 1 1 1 1 1 1 1 1 

BIT[7:0]  CRCEDL[7:0] – CRC  

CRC结束地址高字节寄存器（0Xc7，SFR1） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

CRCEDH CRCEDH7 CRCEDH6 CRCEDH5 CRCEDH4 CRCEDH3 CRCEDH2 CRCEDH1 CRCEDH0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 
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 1 1 1 1 1 1 1 1 

BIT[7:0]  CRCEDH[7:0] – CRC  

1 CRCLCT=1 EEPROM 0x000 ≤CRCST[15:0] ≤ CRCED[15:0] 

≤ 0x3FF CRCLCT=0 FLASH 0x0000 ≤CRCST[15:0] ≤ CRCED[15:0] ≤ 0x3FFF

, CRC CRCST[15:0]  CRCED[15:0] CRC

 

2 FLASH ROM FLASH ROM

CRC CRC CRC CRC

FLASH  

 对整个 FLASH ROM区域进行 CRC校验，即先设置 CRCMD=0，CRCLCT=0，CRCENC=X，再做 CRC 运算。 

 对分别对扇区进行 CRC校验，通过指定（起始地址落在的某个加密扇区的）一个扇区进行 CRC 校验，不用指定结束

地址，即先设置 CRCMD=1，CRCLCT=0，CRCENC=1，再做 CRC运算。 

3 CRC 4 FLASH 4 EERPOM 3

CRC  
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15 片上调试OCD和在电路编程ICP接口 

OCD

2

 

OFF

GPIO

DIO0和CLK0脚有效，
DIO1和CLK1脚无效

判定OCDSEL位，
选择进入通道？

DIO1和CLK1脚有效，
DIO0和CLK0脚无效

RST脚(低电平有效)
可选

OCD模式下

退出OCD？

正常程序流

N

N

Y

Y

读
取

Y

N

写
入

判定OCD时序
符合要求？

N

ODC状态机示意图

 

MCU

DIOn

VDD

CLKn

跳线帽

ODC/ICP接口示意图

GND

SN-Link

DIO

VDD

CLK

nRST

GND

连接到
应用电路

nRST

其中n = 0/1

 

片上调试 OCD和在电路编程 ICP接口整理 

 PIN  PIN  

 VDD  VDD  
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DIO0 P1.2 DIO1 P1.5  

 
CLK0 P1.1 CLK1 P1.6 

Nrst P1.7 Nrst P1.7  

 GND  GND  

 DIOn CLKn n=0 1
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16 EEPROM的IAP操作 

EEPROM

EEPROM FLASH MOVC EERD

FLASH EEPROM IAPAD IAPDB

EERPOM / EEPROM

 

EEPROM 16 1 1024 EEPROM 64 EEPROM

1~16  

EEPROM

 

IAPDB IAPDB “ ”  

EEPROM  

16.1 EEPROM 相关寄存器 

EEPROM  

(SFR
n/H) 

 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

B  

SFR
0/EF 

IAPKEY 
IAP

 
IAPKEY7 IAPKEY6 IAPKEY5 IAPKEY4 IAPKEY3 IAPKEY2 IAPKEY1 

IAPKEY
0 

00000
000 

SFR
0/EE 

IAPMD IAP  IAPEN - - - 
ECHIPE

RS 
EPAGEE

RS 
EPAGEW

R 
- 

0--- 
000- 

SFR
0/EC 

IAPDB IAP  IAPDB7 IAPDB6 IAPDB5 IAPDB4 IAPDB3 IAPDB2 IAPDB1 IAPDB0 
00000
000 

SFR
0/EB 

IAPADH 
IAP

 
IAPAD15 IAPAD14 IAPAD13 IAPAD12 IAPAD11 IAPAD10 IAPAD9 IAPAD8 

00000
000 

SFR
0/EA 

IAPADL 
IAP

 
IAPAD7 IAPAD6 IAPAD5 IAPAD4 IAPAD3 IAPAD2 IAPAD1 IAPAD0 

00000
000 

SFR
0/E9 

IAPCR IAP  IAPSTR - - - 
IAPTRIG

2 
IAPTRIG

1 
IAPTRIG

0 
EERD 

0--- 
0000 

IAP模式寄存器（0XEE，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPMD IAPEN - - - 
ECHIPER

S 
EPAGEER

S 
EPAGEW

R 
- 

R/W R/W - - - R/W R/W R/W - 

 0 - - - 0 0 0 - 

BIT[7]  IAPEN – IAP  

0 IAP  

1 IAP  

2 IAP

0 0  

BIT[3]  ECHIPERS – EEPROM  

0  

1 EEPROM  
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BIT[2]  EPAGEERS – EEPROM  

0  

1 EEPROM  

BIT[1]  EPAGEWR – EEPROM  

0  

1 EEPROM  

IAPMD 1 2 3 EEPROM

 

IAP写保护寄存器（0Xef，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPKEY IAPKEY7 IAPKEY6 IAPKEY5 IAPKEY4 IAPKEY3 IAPKEY2 IAPKEY1 IAPKEY0 

R/W W W W W W W W W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  IAPKEY[7:0] – IAP  

IAP IAP 0x5A 0Xa5 IAP

IAPCR  

IAPKEY IAPCR IAPSTR IAPTRIG[2:0]

 

IAP数据寄存器（0Xec，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPDB IAPDB7 IAPDB6 IAPDB5 IAPDB4 IAPDB3 IAPDB2 IAPDB1 IAPDB0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[7:0]  IAPDB[7:0] – IAP  

IAP高地址寄存器（0Xeb，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPADH IAPAD15 IAPAD14 IAPAD13 IAPAD12 IAPAD11 IAPAD10 IAPAD9 IAPAD8 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[5:0]  IAPAD[15:8] – IAP 8  

IAP低地址寄存器（0Xea，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPADL IAPAD7 IAPAD6 IAPAD5 IAPAD4 IAPAD3 IAPAD2 IAPAD1 IAPAD0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 0 0 0 0 0 0 0 0 

BIT[3:0]  IAPAD[7:0] – IAP 8  

EEPROM 1024 bytes 0 0x3FF IAPAD [15

10]  

IAP控制寄存器（0Xe9，SFR0） 

 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

IAPCR IAPSTR - - - IAPTRIG2 IAPTRIG1 IAPTRIG0 EERD 
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R/W R/W - - - R/W R/W R/W R/W 

 0 - - - 0 0 0 0 

BIT[7]  IAPSTR – IAP  

0 0 IAP IAP  

1 1 IAP  

BIT[3]  IAPTRIG2 – IAP 2 

0 0 IAP IAP  

1 1 IAP  

BIT[2]  IAPTRIG1 – IAP 1 

0 0 IAP IAP  

1 1 IAP  

BIT[1]  IAPTRIG0 – IAP 0 

0 0 IAP IAP  

1 1 IAP  

IAPKEY

“IAP ”  

BIT[0]  EERD – EEPROM  

0 0 MOVC FLASH  

1 1 MOVC EEPROM  

1 FLASH EEPROM MOVC EEPROM FLASH  

2 MOVC “ ” ENCR =1 FLASH

 

3 EERD EEPROM / EEPROM ECHIPERS / EPAGEERS / 

EOAGEWR =1 IAP  

 

16.2 EEPROM 的 IAP 操作标准流程 

1 EEPROM  

(1)  

(2) EERD 1  

(3) MOVC EEPROM  

(4) IAP  

 

2 FLASH  

(1)  

(2) EERD 0  

(3) MOVC FLASH  

(4) IAP  

 

3 EEPROM  

(1)  

(2) IAPEN 2 1 ECHIPERS 2 1  

(3) IAPKEY[7:0] 0x5A 0Xa5 IAPSRT 1  
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(4) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG0 1  

(5) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG1 1  

(6) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG2 1  

(7) EEPROM 1 IAPSTR 0 EEPROM

IAP  

(8) IAP  

 

4 EEPROM 1~16  

(1)  

(2) IAPEN 2 1 EPAGEERS 2 1  

(3) IAPKEY[7:0] 0x5A 0Xa5 IAPSRT 1  

(4) IAPADH EEPROM 8  

(5) IAPADL EEPROM 8  

(6) IAPDB 0  

(7) 4 6  

(8) IAPADL 4 0  

(9) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG0 1  

(10) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG1 1  

(11) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG2 1  

(12) EEPROM 1 IAPSTR 0 EEPROM

IAP  

(13) IAP  

 

5 EEPROM 1~16  

(1)  

(2) IAPEN 2 1 EPAGEWR 2 1  

(3) IAPKEY[7:0] 0x5A 0Xa5 IAPSRT 1  

(4) IAPADH EEPROM 8  

(5) IAPADL EEPROM 8  

(6) IAPDB  

(7) 4 6  

(8) IAPADL 4 0  

(9) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG0 1  

(10) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG1 1  

(11) IAPKEY[7:0] 0x5A 0Xa5 IAPTRIG2 1  

(12) EEPROM 1 IAPSTR 0 EEPROM

IAP  

(13) IAP  

1  EEPROM 1 16 4

  

2 EEPROM IAP  
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3 20 s EEPROM IAP   

4 FLASH FLASH 0  

5 EEPROM  
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17 附录 

17.1 指令集总览表 

  (T) (B) 

ADD A, Rn Rn ACC ACC 1 1 

ADD A, direct ACC ACC 2 2 

ADD A, @Ri RAM Ri ACC ACC 2 1 

ADD A, #data ACC ACC 1 1 

ADDC A, Rn Rn ACC C ACC 1 1 

ADDC A, direct ACC C ACC 2 2 

ADDC A, @Ri RAM Ri ACC C ACC 2 1 

ADDC A, #data ACC C ACC 1 1 

SUBB A, Rn ACC Rn C ACC 1 1 

SUBB A, direct ACC C ACC 2 2 

SUBB A, @Ri ACC RAM Ri C ACC 2 1 

SUBB A, #data ACC C ACC 1 1 

INC A ACC 1 ACC 1 1 

INC Rn Rn 1 Rn 2 1 

INC direct 1  3 2 

INC @Ri RAM Ri 1 Ri 3 1 

INC DPTR DPTR/DPRT1 1 DPTR/DPRT1 4 1 

DEC A ACC 1 ACC 1 1 

DEC Rn Rn 1 Rn 2 1 

DEC direct 1  3 2 

DEC @Ri RAM Ri 1 Ri 3 1 

MUL AB 
8 × 8 

ACC B 
11 

1 
16 × 8 20 

DIV AB 
8 ÷ 8 

ACC B 
11 

1 
16 ÷ 8 20 

DA A BCD  1 1 

ANL A, Rn ACC Rn ACC 1 1 

ANL A, direct ACC ACC 2 2 

ANL A, @Ri ACC RAM Ri ACC 2 1 

ANL A, #data ACC ACC 2 2 

ANL direct, A ACC  3 2 

ANL direct, #data  3 3 

ORL A, Rn ACC Rn ACC 1 1 

ORL A, direct ACC ACC 2 2 

ORL A, @Ri ACC RAM Ri ACC 2 1 

ORL A, #data ACC ACC 2 2 

ORL direct, A ACC  3 2 

ORL direct, #data  3 3 

XRL A, Rn ACC Rn ACC 1 1 
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XRL A, direct ACC ACC 2 2 

XRL A, @Ri ACC RAM Ri ACC 2 1 

XRL A, #data ACC ACC 2 2 

XRL direct, A ACC  3 2 

XRL direct, #data  3 3 

CLR A ACC  1 1 

CPL A ACC  1 1 

RL A ACC  1 1 

RLC A ACC C  1 1 

RR A ACC  1 1 

RRC A ACC C  1 1 

SWAP A ACC ACC 4 1 

MOV A, Rn Rn ACC 1 1 

MOV A, direct ACC 2 2 

MOV A, @Ri RAM Ri ACC 2 1 

MOV A, #data ACC 2 2 

MOV Rn, A ACC Rn 2 1 

MOV Rn, direct Rn 3 2 

MOV Rn, #data Rn 2 2 

MOV Rn, A ACC Rn 2 1 

MOV direct, A ACC  3 2 

MOV direct, Rn Rn  2 2 

MOV direct1, direct2 2 1 3 3 

MOV direct, @Ri RAM Ri  3 2 

MOV direct, #data  3 3 

MOV @Ri, A ACC RAM Ri 2 1 

MOV @Ri, direct RAM Ri 3 2 

MOV @Ri, #data RAM Ri 2 2 

MOV DPTR, #data16 16  3 3 

MOVC A, @A+DPTR ACC  7 1 

MOVC A, @A+PC ACC  8 1 

MOVX A, @Ri RAM Ri 8 ACC 5 1 

MOVX A, @DPTR DPTR 16 ACC 6 2 

MOVX @Ri, A  RAM Ri ACC 8  4 1 

MOVX @DPTR, A  DPTR ACC 16  5 1 

PUSH direct  5 2 

POP direct  4 2 

XCH A, Rn ACC Rn  3 1 

XCH A, direct ACC  4 2 

XCH A, @Ri ACC RAM Ri  4 1 

XCHD A, @Ri ACC 4 RAM Ri 4  4 1 
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ACALL addr11 2KB  7 2 

LCALL addr16 64KB  7 3 

RET  8 1 

RETI  8 1 

AJMP addr11 2KB  4 2 

LJMP addr16 64KB  5 3 

SJMP rel  4 2 

JMP @A+DPTR  6 1 

JZ rel 
( ) 

 
3 

2 
( ) 5 

JNZ rel 
( ) 

 
3 

2 
( ) 5 

JC rel 
( ) 

C  
2 

2 
( ) 4 

JNC rel 
( ) 

C  
2 

2 
( ) 4 

JB bit, rel 
( ) 

 
4 

3 
( ) 6 

JNB bit, rel 
( ) 

 
4 

3 
( ) 6 

JBC bit, rel 
( ) 

 
4 

3 
( ) 6 

CJNE A, direct, rel 
( ) 

 
4 

3 
( ) 6 

CJNE A, #data, rel 
( ) 

 
4 

3 
( ) 6 

CJNE Rn, #data, rel 
( ) 

 
4 

3 
( ) 6 

CJNE @Ri, #data, rel 
( ) 

RAM  
4 

3 
( ) 6 

DJNZ Rn, rel 
( ) 

1  
3 

2 
( ) 5 

DJNZ direct, rel 
( ) 

1  
4 

3 
( ) 6 

NOP  1 1 

CLR C C  1 1 

CLR bit  3 2 

SETB C C  1 1 

SETB bit  3 2 
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CPL C C  1 1 

CPL bit  3 2 

ANL C, bit C  2 2 

ANL C, /bit C  2 2 

ORL C, bit C  2 2 

ORL C, /bit C  2 2 

MOV C, bit C 2 2 

MOV bit, C C  3 2 

2 1  
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17.2 特殊功能寄存器总览表 

 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

FFH 

SFR0 OSADJCR  OSADJEN - - OSADJT4 OSADJT3 OSADJT2 OSADJT1 OSADJT0 0--X XXXX 

SFR1 PWM145F 
PWM1 45

 
PWM145F7 PWM145F6 PWM145F5 PWM145F4 PWM145F3 PWM145F2 PWM145F1 PWM145F0 1111 1111 

FEH SFR0 ADRH 

(ADRSEL=0) ADC

 
ADR11 ADR10 ADR9 ADR8 ADR7 ADR6 ADR5 ADR4 XXXX XXXX 

(ADRSEL=1) ADC

 
- - - - ADR11 ADR10 ADR9 ADR8 ---- XXXX 

FDH SFR0 ADRL 

(ADRSEL=0) ADC

 
- - - - ADR3 ADR2 ADR1 ADR0 ---- XXXX 

(ADRSEL=1) ADC

 
ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADR0 XXXX XXXX 

FCH SFR0 ADRIOS1 ADC 1 - - EX_VREF_EN - - - AN9EN AN8EN --0- --00 

FBH SFR0 ADRIOS0 ADC 0 AN7EN AN6EN AN5EN AN4EN AN3EN AN2EN AN1EN AN0EN 0000 0000 

FAH SFR0 ADCCR1 ADC 1 ADRSEL ADCKS2 ADCKS1 ADCKS0 ADSPS3 ADSPS2 ADSPS1 ADSPS0 0000 1111 

F9H SFR0 ADCCR0 ADC 0 ADCHS3 ADCHS2 ADCHS1 ADCHS0 VRS1 VRS0 ADEOC ADEN 1111 1110 

F8H SFR0 PWRCR  - - PWM1_CLKEN PWM0_CLKEN SPI_CLKEN ADC_CLKEN LCD_CLKEN OCD_CLKEN --11 1111 

F7H SFR1 PWM13DL 
PWM1 3

 
PWM13D7 PWM13D6 PWM13D5 PWM13D4 PWM13D3 PWM13D2 PWM13D1 PWM13D0 0000 0000 

F6H SFR1 PWM13DH 
PWM1 3

 
PWM13D15 PWM13D14 PWM13D13 PWM13D12 PWM13D13 PWM13D13 PWM13D9 PWM13D8 0000 0000 

F5H SFR1 PWM123F 
PWM1 23

 
PWM123F7 PWM123F6 PWM123F5 PWM123F4 PWM123F3 PWM123F2 PWM123F1 PWM123F0 1111 1111 

F4H SFR1 PWM14DL 
PWM1 4

 
PWM14D7 PWM14D6 PWM14D5 PWM14D4 PWM14D3 PWM14D2 PWM14D1 PWM14D0 0000 0000 

F3H SFR1 PWM14DH 
PWM1 4

 
PWM14D15 PWM14D14 PWM14D13 PWM14D12 PWM14D11 PWM14D14 PWM14D9 PWM14D8 0000 0000 

F2H SFR1 PWM15DL PWM1 5 PWM15D7 PWM15D6 PWM15D5 PWM15D4 PWM15D3 PWM15D2 PWM15D1 PWM15D0 0000 0000 
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 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

 

F1H 

SFR0 AUXC  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

SFR1 PWM15DH 
PWM1 5

 
PWM15D15 PWM15D14 PWM15D13 PWM15D12 PWM15D15 PWM15D15 PWM15D9 PWM15D8 0000 0000 

F0H SFR0 B B  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

EFH 

SFR0 IAPKEY IAP  IAPKEY7 IAPKEY6 IAPKEY5 IAPKEY4 IAPKEY3 IAPKEY2 IAPKEY1 IAPKEY0 0000 0000 

SFR1 PWM10DL 
PWM1 0

 
PWM10D7 PWM10D6 PWM10D5 PWM10D4 PWM10D3 PWM10D2 PWM10D1 PWM10D0 0000 0000 

EEH 

SFR0 IAPMD IAP  IAPEN - - - ECHIPERS EPAGEERS EPAGEWR - 0--- 000- 

SFR1 PWM10DH 
PWM1 0

 
PWM10D15 PWM10D14 PWM10D13 PWM10D12 PWM10D11 PWM10D10 PWM10D9 PWM10D8 0000 0000 

EDH SFR1 PWM11DL 
PWM1 1

 
PWM11D7 PWM11D6 PWM11D5 PWM11D4 PWM11D3 PWM11D2 PWM11D1 PWM11D0 0000 0000 

ECH 

SFR0 IAPDB IAP  IAPDB7 IAPDB6 IAPDB5 IAPDB4 IAPDB3 IAPDB2 IAPDB1 IAPDB0 0000 0000 

SFR1 PWM11DH 
PWM1 1

 
PWM11D15 PWM11D14 PWM11D13 PWM11D12 PWM11D11 PWM11D11 PWM11D9 PWM11D8 0000 0000 

EBH 

SFR0 IAPADH IAP  IAPAD15 IAPAD14 IAPAD13 IAPAD12 IAPAD11 IAPAD10 IAPAD9 IAPAD8 0000 0000 

SFR1 PWM101F 
PWM1 01

 
PWM101F7 PWM101F6 PWM101F5 PWM101F4 PWM101F3 PWM101F2 PWM101F1 PWM101F0 1111 1111 

EAH 

SFR0 IAPADL IAP  IAPAD7 IAPAD6 IAPAD5 IAPAD4 IAPAD3 IAPAD2 IAPAD1 IAPAD0 0000 0000 

SFR1 PWM12DL 
PWM1 2

 
PWM12D7 PWM12D6 PWM12D5 PWM12D4 PWM12D3 PWM12D2 PWM12D1 PWM12D0 0000 0000 

E9H 

SFR0 IAPCR IAP  IAPSTR - - - IAPTRIG2 IAPTRIG1 IAPTRIG0 EERD 0--- 0000 

SFR1 PWM12DH 
PWM1 2

 
PWM12D15 PWM12D14 PWM12D13 PWM12D12 PWM12D11 PWM12D12 PWM12D9 PWM12D8 0000 0000 

E8H SFR0 RSTFLAG  PORF LVRF RSTF WDTRF SWRF - - SWRST 0000 0--0 

E7H SFR1 PWM1IER PWM1  PWM1IF PWM1FBIF - - - - PWM1FBIS PWM1FBEN 00-- --00 

E6H SFR1 PWM1CR0 PWM1 0 PWM1EN - PWM15OE PWM14OE PWM13OE PWM12OE PWM11OE PWM10OE 0-00 0000 
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 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

E5H SFR1 PWM1CR1 PWM1 1 PWM1CS PWM145MD PWM123MD PWM101MD - PWM1CLK2 PWM1CLK1 PWM1CLK0 0000 -000 

E4H SFR1 PWM1CR2 PWM1 2 PWM1RL PWM145FEN PWM123FEN PWM101FEN - PWM145S PWM123S PWM101S 0000 -000 

E3H SFR1 PWM1CR3 PWM1 3 PWM1CB - PWM15B PWM14B PWM13B PWM12B PWM11B PWM10B 0-00 0000 

E2H SFR1 PWM1PL 
PWM1

 
PWM101P7 PWM101P6 PWM101P5 PWM101P4 PWM101P3 PWM101P2 PWM101P1 PWM101P0 0000 0000 

E1H SFR1 PWM1PH 
PWM1

 
PWM101P15 PWM101P14 PWM101P13 PWM101P12 PWM101P11 PWM101P10 PWM101P9 PWM101P8 0000 0000 

E0H SFR0 A  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

DFH SFR0 PWM0D PWM0  PWM0D7 PWM0D6 PWM0D5 PWM0D4 PWM0D3 PWM0D2 PWM0D1 PWM0D0 0000 0000 

DEH SFR0 PWM0P PWM0  PWM0P7 PWM0P6 PWM0P5 PWM0P4 PWM0P3 PWM0P2 PWM0P1 PWM0P0 0000 0000 

DDH SFR0 PWM0CR PWM0  PWM0EN - PWM0IF PWM0OE PWM0S PWM0C2 PWM0C1 PWM0C0 0-00 0000 

DAH SFR0 LCDSW LCD  LCDRS1 LCDRS0 - COM4EN COM3EN COM2EN COM1EN COM0EN 00-0 0000 

D9H SFR0 LCDCR0 LCD 0 LCDEN - - - - - - - 0--- ---- 

D8H SFR0 DPS  - SFRSL0 - - DIV16 MUL16 - SEL -0-- 00-0 

D0H SFR0 PSW  CY AC F0 RS1 RS0 OV F1 P 0000 0000 

CFH SFR0 WDTCR  - - - - - WDTOT2 WDTOT1 WDTOT0 ---- -111 

CEH SFR0 T2CON1 T2 1 CM2ON CM2 BR2EN RCLKU1 TCLKU1 EX2SL - T2EN 0000 00-0 

CDH SFR0 TH2 T2  TH27 TH26 TH25 TH24 TH23 TH22 TH21 TH20 0000 0000 

CCH SFR0 TL2 T2  TL27 TL26 TL25 TL24 TL23 TL22 TL21 TL20 0000 0000 

CBH SFR0 RCAPH2 T2 /  RCAPH27 RCAPH26 RCAPH25 RCAPH24 RCAPH23 RCAPH22 RCAPH21 RCAPH20 0000 0000 

CAH SFR0 RCAPL2 T2 /  RCAPL27 RCAPL26 RCAPL25 RCAPL24 RCAPL23 RCAPL22 RCAPL21 RCAPL20 0000 0000 

C9H SFR0 T2MOD  LD2EN T2CKS2 T2CKS1 T2CKS0 T2OE T2SL1 T2SL0 - 0000 000- 

C8H SFR0 T2CON T2  TF2 EXTF2 RCLKU0 TCLKU0 EX2EN TR2 CT2 CPRL2 0000 0000 

C7H SFR1 CRCEDH 
CRC

 
CRCEDH7 CRCEDH6 CRCEDH5 CRCEDH4 CRCEDH3 CRCEDH2 CRCEDH1 CRCEDH0 1111 1111 

C6H SFR1 CRCEDL 
CRC

 
CRCEDL7 CRCEDL6 CRCEDL5 CRCEDL4 CRCEDL3 CRCEDL2 CRCEDL1 CRCEDL0 1111 1111 

C5H SFR1 CRCSTH CRC CRCSTH7 CRCSTH6 CRCSTH5 CRCSTH4 CRCSTH3 CRCSTH2 CRCSTH1 CRCSTH0 0000 0000 
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 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

 

C4H SFR1 CRCSTL 
CRC

 
CRCSTL7 CRCSTL6 CRCSTL5 CRCSTL4 CRCSTL3 CRCSTL2 CRCSTL1 CRCSTL0 0000 0000 

C3H 
SFR0 P0PU 

P0

 
- - - - - - P01PU P00PU ---- --00 

SFR1 CRCH CRC  CRCH7 CRCH6 CRCH5 CRCH4 CRCH3 CRCH2 CRCH1 CRCH0 0000 0000 

C2H SFR1 CRCL CRC  CRCL7 CRCL6 CRCL5 CRCL4 CRCL3 CRCL2 CRCL1 CRCL0 1111 1111 

C1H 
SFR0 P0MOD0 P0 0 - - - - P01M1 P01M0 P00M1 P00M0 ---- 1010 

SFR1 CRCCR CRC  CRCEN - CRCIF CRCST CRCMD CRCLCT - CRCENC 0-00 00-0 

C0H SFR0 OSCM  XTSPD - STBH STBXT - CLKS LFEN HFEN 1-00 -X1X 

BBH SFR0 IPH1 
1

 
CRCIPH - PWM1FBIPH PWM0IPH UART0IPH PWM1IPH T3IPH T2IPH 0-00 0000 

BAH SFR0 IP1 
1

 
CRCIPL - PWM1FBIPL PWM0IPL UART0IPL PWM1IPL T3IPL T2IPL 0-00 0000 

B9H SFR0 IPH 
 

- ADCIPH SPIIPH UART0IPH T1IPH EXT1IPH T0IPH EXT0IPH -000 0000 

B8H SFR0 IP 
 

- ADCIPL SPIIPL UART0IPL T1IPL EXT1IPL T0IPL EXT0IPL -000 0000 

AFH SFR0 SPDAT SPI  SPDAT7 SPDAT6 SPDAT5 SPDAT4 SPDAT3 SPDAT2 SPDAT1 SPDAT0 XXXX XXXX 

AEH SFR0 SPSTA SPI  SPIEN SPIIF MODF WCOL SPIOV - - - 0000 0--- 

ADH SFR0 SPCON SPI  DIR MSTR CPHA CPOL SSDIS SPR2 SPR1 SPR0 0000 0000 

ACH 
SFR0 EXTIS  - EXT0IF4 EXT0IF3 EXT0IF2 EXT0IF1 EXT0IF0 EXT0IS1 EXT0IS0 -000 0000 

SFR1 EXTEN  - EXT0EN4 EXT0EN3 EXT0EN2 EXT0EN1 EXT0EN0 - EXT0A -000 00-0 

ABH 
SFR0 EXTIS1 1 - EXT1IF4 EXT1IF3 EXT1IF2 EXT1IF1 EXT1IF0 EXT1IS1 EXT1IS0 -000 0000 

SFR1 EXTEN1 1 - EXT1EN4 EXT1EN3 EXT1EN2 EXT1EN1 EXT1EN0 - EXT1A -000 00-0 

A9H SFR0 IE1 1 CRCIE - PWM1FBIE PWM0IE UART1IE PWM1IE T3IE T2IE 0-00 0000 

A8H SFR0 IE  EA ADCIE SPIIE UART0IE T1IE EXT1IE T0IE EXT0IE 0000 0000 

A3H SFR0 P2PU P2 P27PU P26PU P25PU P24PU P23PU P22PU P21PU P20PU 0000 0000 
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 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

 

A2H SFR0 P2MOD1 P2 1 P27M1 P27M0 P26M1 P26M0 P25M1 P25M0 P24M1 P24M0 1010 1010 

A1H SFR0 P2MOD0 P2 0 P23M1 P23M0 P22M1 P22M0 P21M1 P21M0 P20M1 P20M0 1010 1010 

A0H SFR0 P2 P2  P27D P26D P25D P24D P23D P22D P21D P20D XXXX XXXX 

9DH SFR0 SBUF_1 1  SBUF7_1 SBUF6_1 SBUF5_1 SBUF4_1 SBUF3_1 SBUF2_1 SBUF1_1 SBUF0_1 XXXX XXXX 

9CH SFR0 SCON_1 1  SM0_1 SM1_1 SM2_1 REN_1 TB8_1 RB8_1 TI_1 RI_1 0000 0000 

9BH SFR0 SADEN 0  SADEN7 SADEN6 SADEN5 SADEN4 SADEN3 SADEN2 SADEN1 SADEN0 0000 0000 

9AH SFR0 SADDR 0  SADDR7 SADDR6 SADDR5 SADDR4 SADDR3 SADDR2 SADDR1 SADDR0 0000 0000 

99H SFR0 SBUF 0  SBUF7 SBUF6 SBUF5 SBUF4 SBUF3 SBUF2 SBUF1 SBUF0 XXXX XXXX 

98H SFR0 SCON 0  SM0/FE SM1/RXOV SM2/TXCOL REN TB8 RB8 TI RI 0000 0000 

97H SFR0 TH3 T3  TH37 TH36 TH35 TH34 TH33 TH32 TH31 TH30 0000 0000 

96H SFR0 TL3 T3  TL37 TL36 TL35 TL34 TL33 TL32 TL31 TL30 0000 0000 

93H SFR0 P1PU 
P1

 
P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU 0000 0000 

92H SFR0 P1MOD1 P1 1 P17M1 P17M0 P16M1 P16M0 P15M1 P15M0 P14M1 P14M0 1010 1010 

91H SFR0 P1MOD0 P1 0 P13M1 P13M0 P12M1 P12M0 P11M1 P11M0 P10M1 P10M0 1010 1010 

90H SFR0 P1 P1  P17D P16D P15D P14D P13D P12D P11D P10D XXXX XXXX 

8FH SFR0 T3CR T3  TR3 CT3 TF3 - T3EN T3CKS2 T3CKS1 T3CKS0 000- 0000 

8EH SFR0 TCON1 1 T1FS T1OE T1CKS1 T1CKS0 T0FS T0OE T0CKS1 T0CKS0 0000 0000 

8DH SFR0 TH1 1 TH17 TH16 TH15 TH14 TH13 TH12 TH11 TH10 0000 0000 

8CH SFR0 TH0 0 TH07 TH06 TH05 TH04 TH03 TH02 TH01 TH00 0000 0000 

8BH SFR0 TL1 1 TL17 TL16 TL15 TL14 TL13 TL12 TL11 TL10 0000 0000 

8AH SFR0 TL0 0 TL07 TL06 TL05 TL04 TL03 TL02 TL01 TL00 0000 0000 

89H SFR0 TMOD  GATE1 CT1 T1M1 T1M0 GATE0 CT0 T0M1 T0M0 0000 0000 

88H SFR0 TCON  TF1 TR1 TF0 TR0 - - - ADCIF 0000 ---1 

87H SFR0 PCON  UART1EN - - UART0EN SMOD0 SSTAT0 SLEEP STOP 0--0 0000 

86H SFR0 SLPCR  SLPCR7 SLPCR6 SLPCR5 SLPCR4 SLPCR3 SLPCR2 SLPCR1 SLPCR0 0000 0000 

85H SFR0 DPH1 1  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 
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 SFR    Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 B  

84H SFR0 DPL1 1  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

83H SFR0 DPH  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

82H SFR0 DPL  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0000 

81H SFR0 SP  Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 0000 0111 

80H SFR0 P0 P0  - - - - - - P01D P00D ---- --XX 
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18 封装信息 

18.1 TSSOP20（0.65mm pitch） 

 
 
 
 

18.2 SOP20（1.27mm pitch） 
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18.3 QFN20（3 x 3 x 0.75） 

 
 
 
 

18.4 SOP16（1.27mm pitch） 
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18.5 SOP8（1.27mm pitch） 

 
 
 
 

18.6 DFN10（3×3-0.75 e=0.50） 
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20 免责声明 
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