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1 STC15
1.10 STC15W4K32S4 ( ) 1

1.10.1 STC15W4K32S4 1
1.10.2 STC15W4K32S4 1
1.10.3 STC15W4K32S4 1
1.10.4 STC15W4K32S4
1.10.5 STC15W4K32S4
1.10.6 STC15W4K32S4
1.10.7 STC15W4K32S4 (ISP)

1.10.7.1 RS-232 ISP
1.10.7.2 USB ISP
1.10.7.3  STC15W4K IAP15W4K58S4 USB , USB-ISP .......

P3.0/P3.1 USB D-/D+ .....................................................
1.10.8 STC15W4K32S4
1.10.9 STC15W4K32S4 STC15F/L2K60S2

1.12 STC15
1.12.10 SOP28
1.12.12 SKDIP28
1.12.14 LQFP32
1.12.17 PDIP40
1.12.18 LQFP44
1.12.21 LQFP48
1.12.22 QFN48
1.12.23 LQFP64S
1.12.24 LQFP64L (16mm x 16mm)
1.12.25 QFN64

1.13 STC15 PCB
1.14 (CCP/SPI, 1/2/3/ )

1.14.1 CCP/PWM/PCA C
1.14.2 PWM2/3/4/5/PWMFLT C
1.14.3 PWM6/PWM7 C
1.14.4 SPI C
1.14.5 1 C
1.14.6 2 C



1.14.8 4 C
1.15 ID
1.16 ID
1.17 ID
1.18
1. 15

1. .1  SPI 15F 15L
SPI SPI

1. .2
            —— 15L
1. .   STC15W4K32S4
1. .   STC15W4K32S4

2   STC15
2.1 STC15

2.1.1 STC15
2.1.2
2.1.3

2.1.3.1
2.1.3.2 (C ) ...................................................................................
2.1.3.3 0 T0
2.1.3.4 1 T1
2.1.3.5 2 T2
2.1.3.6 3 T3
2.1.3.7 4 T4

1.14.7 3 C

2.2
2.2.1 RST
2.2.2 C
2.2.3
2.2.4  MAX810
2.2.5
2.2.6 (WDT)
2.2.7
2.2.8

2.3 STC15
2.3.1 C
2.3.2 C



2.3.3 C
2.3.3.1 C
2.3.3.2 C

15L
2.3.3.3 INT0( ) (C )....
2.3.3.4 INT1( ) (C )....
2.3.3.5 INT2( ) (C )..................
2.3.3.6 INT3( ) (C ) ..................
2.3.3.7 INT4( ) (C ) ..................
2.3.3.8 CCP/PCA
2.3.3.9 RxD (C ) ..............

RxD
2.3.3.10 RxD2 (C ) ..........

3 (SFRs)
3.1
3.2 (SRAM)

3.2.1 RAM
3.2.2 RAM / XRAM / AUX-RAM
3.2.3 RAM
3.2.3 64K 64K
3.2.4 32K SRAM

3.3 (SFRs)
3.3 STC15W4K32S4 (SFRs)

4 STC15 I/O
4.1 I/O
4.2 P1.7/XTAL1 P1.6/XTAL2
4.3 RST
4.4 RSTOUT_LOW
4.5 1
4.6 MCU
4.7 I/O
4.8 STC15 P0/P1/P2/P3/P4/P5
4.9 I/O

4.9.1
4.9.2
4.9.3
4.9.4



4.10
4.11
4.12 3V/5V I/O
4.13 I/O (0.8V ) (2.2V )
4.14 I/O
4.15 PWM I/O
4.16 I/O
4.17 74HC595
4.18 74HC595 I/O
4.19 74HC595 8 3
4.20 I/O 74HC595 8
4.21 I/O LED
4.22 STC MCU I/O LCD
4.23 A/D
4.24 STC15 I/O I2C

4.24.1  STC15 I/O I2C
4.24.2  STC15 I/O I2C

5
5.1

5.1.3
5.1.4
5.1.5
5.1.6
5.1.7

5.2 8051
111

5.3 8051 English
5.3.1 8051
5.3.2  Instruction Definitions of Traditional 8051 MCU

6
6.1  STC15

6.1.  STC15W4K32S4

5.1.1
5.1.2



6.2
6.3
6.4 Keil C
6.5
6.6
6.7
6.8
6.9
6.10 C

6.10.1 0(INT0)
6.10.1.1 INT0( (C ) ................................................
6.10.1.2 INT0( (C ) ..............................................................

6.10.2 1(INT1)
6.10.2.1 INT1( (C ) ................................................
6.10.2.2 INT1( (C ) ..............................................................

6.10.3 2(INT2) C
6.10.4 3(INT3) C
6.10.5 4(INT4) C
6.10.6  T0 (C )

T0
6.10.7  T1 (C )

6.10.8  T2 (C )
T2

6.10.9 CCP/PCA C

7
7.1
7.2

7.2.1 0(16 )
7.2.1.1 0 16 C
7.2.1.2 0 T0

0 16
7.2.1.3 T0 16 10 16 PWM C
7.2.1.4  T0 16 (C ) ...................

T0
7.2.2 1(16 )

T1

STC 605

7.2.3 2(8 )



7.3.1.1 1 16 C
7.3.1.2 1 T1

1 16
7.3.1.3 1 0(16 ) 1 (C ).......
7.3.1.4  T1 16 (C ) ...................

T1
7.3.2 1(16 )
7.3.3 2(8 )

7.3.3.1 1 2(8 ) 1 (C ).........
7.3.3.2  T1 8 (C ) .....................

7.4 Intel 8051 0/1
7.5 2

7.5.1 2
7.5.2 2 (C )

7.5.2.1 2 16 (C ) .....................................................
7.5.2.2 2 (C ) .............................................

7.5.3 2 T2
7.5.4 2 (C )

7.2.4 3( )
7.3

7.3.1 0(16 )

7.6 3 4
7.6.1 3 4
7.6.2 3

7.6.2.1 3
7.6.2.2 3 T3
7.6.2.3 3 3

7.6.3 4
7.6.3.1 4
7.6.3.2 4 T4
7.6.3.3 4 4

T0/T1/T2/T3/T4 12

7.8.1
7.8.2 (C )

7.5.4.1 2 1 (C ) .................................
7.5.4.2 2 2 (C ) .................................

7.8.3 0 T0
(C )



7.8.4 1 T1
(C )

7.8.5 2 T2
(C )

7.8.6 3 T3
(C )

7.8.7 4 T4
(C )

7.8 (C )

7.9 T0/T1/T2/T3/T4
8

8.1 1
8.2

8.2.1
8.2.2
8.2.3
8.2.4

8.3 1
1 2 , 1 2 T2

8.4 C
8.4.1 2 1 (C )
8.4.2 1 0(16 ) 1 (C )
8.4.3 1 2(8 ) 1 ( )

8.5
8.6

1/3/4 2 , 1/3/4 2 T2
8.6.1 2 0----8 UART
8.6.2 2 1----9 UART

8.7 2 C
2 2

8.8
8.9



8.9.1 3 0----8 UART
8.9.2 3 1----9 UART

8.10
8.11  

1 2 , 1 2 T2
8.11.1  4 0----8 UART
8.11.2  4 1----9 UART

8.12
8.13
8.14 1

8.14.1
8.14.2
8.14.3 C

8.15 1
8.16 T0 (C )

[P3.0, P3.1] 0

8.17 T2 INT4 (C )
8.18 CCP/PCA (C )

9 STC15 EEPROM
9.1 IAP EEPROM
9.2 STC15 EEPROM

9.2.1 STC15W4K32S4 EEPROM
9.3 IAP EEPROM
9.4 EEPROM C

9.4.1 EEPROM C
9.4.2 EEPROM C

9.5
10 STC15 A/D

10.1  A/D
10.2 A/D

3 2 , 3 2 T2

10.3 A/D
10.4 A/D
10.5 A/D



10.6 A/D C
10.6.1 A/D ADC
10.6.2 A/D ADC

10.7 ADC 9
BandGap Vcc

10.8 ADC 9
BandGap

10.9 TL431
10.10 BandGap
10.11 SPI 12 ADC TLC2543

11 STC15 CCP/PAC/PWM/DAC
11.1 CCP/PWM/PCA
11.2 CCP/PWM/PCA
11.3 CCP/PCA

11.3.1
11.3.2 16
11.3.3
11.3.4 PWM

11.3.4.1  8 (PWM) ................................................................................................
11.3.4.2  7 (PWM (STC ) ..............................................
11.3.4.3  6 (PWM (STC ) ..............................................

11.4 CCP/PCA C
11.5 CCP/PCA 16 C
11.6 CCP/PCA C
11.7 CCP/PCA PWM(6 +7 +8 ) C
11.8  CCP/PCA 3 9~16 PWM

0.6%
11.9 CCP/PCA 16 C
11.10 T0 16 PWM (C )
11.11 T0 8~16 PWM (C )

0.4%
11.12 T1 8~16 PWM (C )

0.4%
11.13 T2 8~16 PWM (C )

0.4%



11.14 CCP/PCA (C )
11.15 CCP/PCA 8~16 DAC

12 STC15W4K32S4 6 PWM
               —— PWM

12.1 PWM
12.2 PWM
12.3 PWM C
12.4 CCP PCA PWM
12.5 STC15W4KxxS4 SPWM
12.6 STC15W4K PWM

13 STC15W
13.1 C
13.2 C
13.3
13.4 STC15W ADC (C )
13.5

14
15 SPI

15.1 SPI
15.2 SPI
15.3 SPI

15.3.1 SPI
15.3.2 SPI
15.3.3
15.3.4 SS
15.3.5
15.3.6

15.4 SPI C
15.4.1
15.4.2

15.5 SPI C
15.5.1
15.5.2



15.6 SPI 74HC595 8 (C )
15.7 SPI 12 ADC TLC2543
15.8 STC15 SPI Flash

15.8.1 STC15 SPI Flash
15.8.2 STC15 SPI Flash

15.8.2.1 SPI Flash (C ) .............
15.8.2.2 SPI Flash (C ) .............

15.9  SPI 15F 15L
SPI SPI

16 ( )/ISP ( )/
16.1
16.2 ISP 1

16. .1 (ISP) 1
16. .2 STC15 (ISP) 1

16. .2.1 RS-232 020

16. .2.2 USB 022

16. 2.3  STC15W4K IAP15W4K58S4 USB , USB-ISP .....1
P3.0/P3.1 USB D-/D+ ...................................................1

16. .2.4 U8-Mini 025

16. .2.5 U8 026

16. .4 STC-ISP STC-ISP
16. .4.1 STC15 ISP 027

16. .4. STC-ISP 028

16 .5 USB-RS232 1
16. .6 STC-ISP 1
16. .7 STC-ISP (Ver6.82) 1
16. .8 STC-ISP (Ver6.82) 1
16. .9 1

1
16. .10 1
16. .11 1
16. .12 1
16. .13 RS485 1

16. .13.1 RS485 059

16. .13.2 RS485 I/O 061

16. .14 1
16. .15 STC-USB 1

16. .15.1  Windows XP STC-USB 063



16. STC ( P3.6/P3.7 P1.6/P1.7 ) 1
16. 1
16. 1

17 1
A STC15 1
B 256 RAM 1
C I/O 1
D I/O 1
E STC15 8051 1

16. .15.2  Windows 7 32 STC-USB 067

16. .15.3  Windows 8 32 STC-USB 069

16. .15.4  Windows 8 64 STC-USB 074

F STC15 1
G Keil C 1





1.1 STC15W4K32S4 ( )
1.1.1 STC15W4K32S4

i

1T 8051
STC (0-35M)

<0.4uAMAX810

PWM
CCP 2

PWM D/A

4096
SRAM

E2PROM
Data Flash

16/32/56/61/63.5K
Flash ISP

IAP

(UART)

R/C
±1%

-40  ~ +85

ISP

5~35MHz
2.5V~5.5V

A/D

1

0/1/2/3/4
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第1章  STC15W4K32S4系列单片机总体介绍
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而

i
i

i

i i
i i
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1.1.2 STC15W4K32S4

i i

i

ii
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LQFP44
42 I/O

PD
IP40     38

I/O

LQFP48
QFN48
46 I/O

1.1.3 STC15W4K32S4
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LQFP32
30 I/O

26
 I/O

SO
P28/SK

D
IP28

LQFP64L
LQFP64S
QFN64
62 I/O
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i

i i
i
i

i i
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i

i i
i
i

i i
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i

i
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1.1.4 STC15W4K32S4
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1.1.6 STC15W4K32S4

1.1.5 STC15W4K32S4
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1.1.7 STC15W4K32S4 (ISP)

i

i

C1(47μF), C2(0.01μF), 

STC STC RS-232

1.1.7.1 RS-232 ISP

47μF 0.01μF

i

i

0.01μF

0.1μF

通信
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300Ω STC
USB

1.1.7.2 USB ISP

10μF

C1(47μF), C2(0.01μF), 

47μF 0.01μF

i

i

i

0.01μF

0.1μF

通信
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22ΩSTC15W4K IAP15W4K58S4
USB USB-ISP
P3.0/P3.1 USB D-/D+

1.1.7.3  STC15W4K IAP15W4K58S4 USB , USB-ISP 
P3.0/P3.1 USB D-/D+

C1(47μF), C2(0.01μF), 

47μF 0.01μF

i

i

22Ω
i

通信
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i
i i i i

i i

i
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1.1.8 STC15W4K32S4
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1.1.9 STC15W4K32S4 STC15F/L2K60S2

39

STC15W4K32S4系列单片机指南



i
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1.2 STC15

28-Pin Small Outline Package (SOP28)
i i i i i

Φ

Φ

1.2.1 SOP28
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i

θ

i i

1.2.2 SKDIP28  

i i i  
i i i

θ

i
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1.2.3 LQFP32  

LQFP32 OUTLINE PACKAGE

θ

θ

i i i
i i i

i i
i i

i i i
i i

i i
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i

θ

θ

i

θ

i i

1.2.4 PDIP40  

PDIP40 OUTLINE PACKAGE
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θ

1.2.5 LQFP44  

LQFP44 OUTLINE PACKAGE

i

θ
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E1E

LQFP48 OUTLINE PACKAGE

1.2.6 LQFP48
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1.2.7 QFN48  

QFN48 OUTLINE PACKAGE
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INDEX Φ1.2

TOP  E-MARK 2-Φ1.8

θ2

θ3

θ1

θ

LQFP64 SMALL OUTLINE PACKAGE (LQFP64S)

BTM  E-MARK 2-Φ1.8

θ

θ1
θ2

θ3

1.2.8 LQFP64S
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1.2.9 LQFP64L (16mm x 16mm)

INDEX Φ1.2

TOP E-MARK 2-Φ1.8

BTM  E-MARK 2-Φ1.8

θ2

θ3

θ1

θ

LQFP64 LARGE OUTLINE PACKAGE (LQFP64L)

θ

θ1
θ2

θ3
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1.2.10 QFN64  

QFN64 OUTLINE PACKAGE
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1.3 STC15 PCB
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1.4 (CCP/SPI, 1/2/3/ )

i

i i
i
i

i
i
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i

i i
i
i

i
i
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i i

ii

i

i

i
i

i i

i

1.C

1.4.1 CCP/PWM/PCA C  
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i i

ii

i

2.
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i i

ii

i

i

i

i i

i

1.C

1.4.2 PWM2/3/4/5/PWMFLT C
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i i

ii

i

2.
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i i

ii

i

i

i

i i

i

1.C

1.4.3 PWM6/PWM7 C
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i i

ii

i

2.
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i i

ii

i

i

i
i

i i

i

1.C

1.4.4 SPI C

60

STC15W4K32S4系列单片机指南



i i

ii

i

2.
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i i

ii

i

i

i
i

i i

i

1.C

1.4.5 1 C
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i i

ii

i

2.
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i i

ii

i

i

i

i i

i

1.C

1.4.6 2 C
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i i

ii

i

2.
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1.C

1.4.7 3 C

i i

ii

i

i

i

i i

i
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2.

i i

ii

i
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1.C

1.4.8 4 C

i i

ii

i

i

i

i i

i
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2.

i i

ii

i
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1.5 ID

i i

ii

i

i
i i

i

i
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i

i
i

i
i

i
i

i
i
i

i
i
i
i
i
i
i
i

i

i i
i

i i

i i

i

i
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i
i i i

i

i i i

i

i i

i

i

i

i

i
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i i

ii

i

i

i
i

i
i

i
i

i
i
i
i
i
i
i
i
i
i

73

STC15W4K32S4系列单片机指南



i
i

i
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i

i
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1.6 ID
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1.7 ID

78

STC15W4K32S4系列单片机指南



1.8
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1.9 15

1.9.1  SPI 15F 15L

SPI SPI

1.9.2 

—— 15L
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1.9.3 STC15W4K32S4 

LQFP64L
LQFP64S
QFN64
62 I/O
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1.9.4 STC15W4K32S4
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2 STC15
2.1 STC15
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2.1.1 STC15
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2.1.2

i
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i
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2.1.3
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i

2.1.3.1

i

88

STC15W4K32S4系列单片机指南



89

STC15W4K32S4系列单片机指南



i
i

i

i

i

i

i
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i i i
i
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i

i

i
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主

i

STC15 5V I/O 13.5MHz 5V
13.5MHz

3.3V I/O 8MHz 3.3V
8MHz

2.1.3.2 C
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1.

i i

ii

i

i
i i

i

i i

i
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2.

i i

ii

i

i i i
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i
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i

i

i

2.1.3.3 0 T0
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1.
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i

i
i i

i

i

i
i
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i i

i

2.

i i

ii
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i

i

i i

i

i

i

2.1.3.4 1 T1
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i

1.

i i

ii

i

i
i i

i

i

i
i
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i i

i

2.

i i

ii
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i

i i

i

i

i

2.1.3.5 2 T2
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i
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i
i
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1.

i i
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2.

i i

ii

i
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i

i i

i

i

i

2.1.3.6 3 T3
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i

i i

i

i

i

2.1.3.7 4 T4
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2.2

2.2.1 RST

2.2.2 C

i
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i i

ii

i
i i i

i

i

i i

i i i

i i
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i

i i

ii
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2.2.3

2.2.4  MAX810

2.2.5
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IE :
i

IP :  
i

PCON

i
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2.2.6 (WDT)

i
i

i
i i i

i i

i i i i i i

i i i i i

i i

i i i i i
i
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i

i

i
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i i

ii

i
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2.2.7

121

STC15W4K32S4系列单片机指南



i

2.2.8
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2.3 STC15

PCON i

i
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2.3.1 C

i
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i i

ii

i i

i
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2.

i i

ii
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2.3.2 C

i i

ii

i
i i i

i i

i
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i i

ii
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2.3.3 C

WKTCL

i

WKTCH

i
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WKTCL_CNT 
i

WKTCH_CNT
i
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x 16 x  1 ≈ 488.28 uS1 ≈ 488.28 uS

 488.28uS x 10 ≈ 4882.8uS
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2.3.3.1 C

135

STC15W4K32S4系列单片机指南



136

STC15W4K32S4系列单片机指南



137

STC15W4K32S4系列单片机指南



2.3.3.2 C

15L
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2.3.3.3 INT0( ) (C )
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2.3.3.4 INT1( ) (C )
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2.3.3.5 INT2( ) (C )
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2.3.3.6 INT3( ) (C )
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2.3.3.7 INT4( ) (C )
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2.3.3.8 CCP/PCA
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2.3.3.9 RxD (C )
RxD
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2.3.3.10 RxD2 (C )
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3 (SFRs)

3.1
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3.2 (SRAM)

3.2.1 RAM
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PSW

(SP):
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3.2.2 RAM / XRAM / AUX-RAM
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3.2.3 RAM
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3.2.3 64K 64K

EXRTS E R T S
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WRITE

READ
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3.2.4 32K SRAM
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3.3 (SFRs)
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1. (PC)

2. (ACC)

3.  B

4. (PSW)
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6. (DPTR)

5. (SP)
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3.3 STC15W4K32S4 (SFRs)
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4 STC15 I/O
4.1 I/O
I/O

270μA,

270μA,
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270μA,

270μA,

270μA,
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270μA,

270μA,

270μA,
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4.2 P1.7/XTAL1 P1.6/XTAL2

560Ω 472Ω

STC15W4K32S4
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4.3 RST

4.4 RSTOUT_LOW
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4.5 1
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4.6 MCU

196

STC15W4K32S4系列单片机指南



4.7 I/O

P1 register (

P1M1 register

P1M0 register

P2 register (

P2M1 register

P2M0 register

P0 register (

P0M1 register

P0M0 register
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P3 register (

P3M1 register

P3M0 register

P4 register (

P4M1 register

P4M0 register

P5 register (

P5M1 register

P5M0 register
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P6 register (

P6M1 register

P6M0 register

P7 register (

P7M1 register

P7M0 register
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4.8 STC15 P0/P1/P2/P3/P4/P5
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4.9 I/O

4.9.1
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4.9.2

4.9.3

4.9.4
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4.10

4.11

330Ω

4.12 3V/5V I/O

Ω
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4.13 I/O (0.8V ) (2.2V )
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4.14 I/O

4.15 PWM I/O
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4.16 I/O

300Ω

300Ω
300Ω

300Ω

300Ω
300Ω
300Ω
300Ω
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4.17 74HC595
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100μF

4.18 74HC595 I/O

100μF
100μF

PD
IP40      38

I/O
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100μF

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

4.19 74HC595 8 3

PD
IP40      38

I/O
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4.20 I/O 74HC595 8

1. C
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2.
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4.21 I/O LED

470Ω*8

Ω
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4.22 STC MCU I/O LCD

300Ω

225

STC15W4K32S4系列单片机指南



226

STC15W4K32S4系列单片机指南



300Ω
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4.23 A/D

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

Ω

PD
IP40      38

I/O
PD

IP40      38
I/O
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4.24 STC15 I/O
4.24.1  STC15 I/O I2C
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4.24.2  STC15 I/O I2C
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5
5.1

5.1.1

5.1.2

5.1.3
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5.1.4

INC R0  ;(R0)+1 → R0

5.1.5

5.1.6

5.1.7
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5.2 8051
111
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ACALL  addr 11

(PC)← (PC)+ 2← (PC)+ 2
(SP)←(SP) + 1←(SP) + 1
((sP)) ← (PC← (PC
(SP)←(SP) + 1←(SP) + 1
((SP))←(PC←(PC

)←←

5.3 8051 English

5.3.1 8051

252

STC15W4K32S4系列单片机指南



ADD    A, <src-byte>

A
A

A

A

ADD     A, Rn

(A)←(A) + (Rn)←(A) + (Rn)

ADD    A, direct

(A)←(A) + (direct)←(A) + (direct)

ADD    A, @Ri

(A)←(A) + ((Ri))←(A) + ((Ri))
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ADD    A, #data

(A)←(A) + #data←(A) + #data

ADDC    A, <src-byte>

A A

A R

A

ADDC    A, Rn

(A)←(A) + (C) + (Rn)←(A) + (C) + (Rn)

ADDC   A,direct

(A)←(A) + (C) + (direct)←(A) + (C) + (direct)
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ADDC    A, @Ri

(A)←(A) + (C) + ((Ri))←(A) + (C) + ((Ri))

ADDC    A, #data

(A)←(A) + (C) + #data←(A) + (C) + #data

AJMP   addr 11

(PC)← (PC)+ 2← (PC)+ 2
)← page address← page address
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ANL    <dest-byte> , <src-byte>

ANL    A, Rn

(A)←(A)←(A)
ANL    A, direct

(A)←(A)←(A)
ANL    A, @Ri

(A)←(A)←(A)
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ANL    A, #data

(A)←(A)←(A)
ANL    direct, A

(direct)←(direct)←(direct)
ANL    direct, #data

(direct)←(direct)←(direct)

ANL    C , <src-bit>

ANL    C, bit

(C) ← (C)← (C)
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ANL   C, /bit 

(C)←(C)←(C)

CJNE   <dest-byte>, <src-byte>, rel

A

A R

R

P P

CJNE    A, direct, rel

(PC) ← (PC) + 3← (PC) + 3
(direct)

            (PC) ← (PC) +← (PC) +  relative offset
(direct)

             (C) ← 1← 1

             (C) ← 0← 0
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CJNE   A, #data, rel

(PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0

CJNE   Rn, #data, rel

PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0

CJNE   @Ri,#data,rel

PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0
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CLR  A

A

A

(A)← 0← 0

CLR   bit

CLR   C

(C) ← 0← 0

CLR   bit

(bit) ← 0← 0
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CPL  A
A

A

A

(A)←←

CPL   bit

P

P

CPL   C

(C) ←←

CPL   bit

(bit) ←← 
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DA     A
A

A

A
A

A

A

A

A
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) ← (A← (A

) ← (A← (A

DEC   byte

DEC    A

(A)←(A)←(A)

DEC    Rn

(Rn)←(Rn) - 1←(Rn) - 1
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DEC    direct

(direct)←(direct)←(direct)

DEC    @Ri

((Ri))←((Ri)) - 1←((Ri)) - 1

DIV   AB

A B
A B

B
A B

B

B

← (A)/(B)
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DJNZ   <byte>, <rel-addr>

DJNZ    Rn,rel

(PC) ← (PC) + 2← (PC) + 2
(Rn) ← (Rn) – 1← (Rn) – 1

                  (PC) ← (PC)+ rel← (PC)+ rel
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DJNZ    direct, rel

(PC) ← (PC) + 2← (PC) + 2
(direct) ← (direct) – 1← (direct) – 1

               (PC) ← (PC) + rel← (PC) + rel

INC    <byte>

INC     A

(A) ← (A)+1← (A)+1

INC     Rn

(Rn) ← (Rn)+1← (Rn)+1
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INC    direct

(direct)←(direct)←(direct)

INC    @Ri

((Ri))←((Ri)) + 1←((Ri)) + 1

INC    DPTR

(DPTR) ← (DPTR)+1← (DPTR)+1
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JB    bit, rel

(PC) ← (PC)+ 3← (PC)+ 3

              (PC) ← (PC) + rel← (PC) + rel

JBC    bit, rel

(PC) ← (PC)+ 3← (PC)+ 3

              (bit) ← 0← 0
              (PC) ← (PC) + rel← (PC) + rel
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JC    rel

(PC) ← (PC)+ 2← (PC)+ 2

                (PC) ← (PC) + rel← (PC) + rel

JMP    @A+DPTR

A

A

A

A

(PC) ← (A) + (DPTR)← (A) + (DPTR)
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JNB   bit, rel

(PC) ← (PC)+ 3← (PC)+ 3

     THEN     (PC) ← (PC) + rel← (PC) + rel

JNC    rel

(PC) ← (PC)+ 2← (PC)+ 2

     THEN     (PC) ← (PC) + rel← (PC) + rel
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JNZ    rel

(PC) ← (PC)+ 2← (PC)+ 2
IF  (A) ≠ 0
     THEN     (PC) ← (PC) + rel← (PC) + rel

JZ    rel

(PC) ← (PC)+ 2← (PC)+ 2

     THEN     (PC) ← (PC) + rel← (PC) + rel
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LCALL   addr16

(PC) ← (PC) + 3← (PC) + 3
(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (PC← (PC
(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (PC← (PC
(PC) ← addr← addr

LJMP   addr16

(PC) ← addr← addr
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MOV    <dest-byte> , <src-byte>

MOV   A,Rn

(A) ← (Rn)← (Rn)

*MOV   A,direct

(A)← (direct)← (direct)

MOV A, ACC

MOV   A,@Ri

(A) ← ((Ri))← ((Ri))
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MOV   A,#data

(A)← #data← #data

MOV   Rn, A

(Rn)←(A)←(A)

MOV    Rn,direct

(Rn)←(direct)←(direct)

MOV    Rn,#data

(Rn) ← #data← #data

MOV    direct, A

(direct) ← (A)← (A)

MOV    direct, Rn

(direct) ← (Rn)← (Rn)
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MOV   direct, direct

(direct)← (direct)← (direct)

MOV   direct, @Ri

(direct)←((Ri))←((Ri))

MOV    direct,#data

(direct) ← #data← #data

MOV    @Ri, A

((Ri)) ← (A)← (A)

MOV    @Ri, direct

((Ri)) ← (direct)← (direct)

MOV    @Ri, #data

((Ri)) ← #data← #data
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MOV    <dest-bit> , <src-bit>

MOV   C,bit

(C) ← (bit)← (bit)
MOV   bit,C

(bit)← (C)← (C)

MOV    DPTR , #data 16

(DPTR) ← #data← #data
DPH DPL ← #data← #data
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MOVC    A , @A+ <base-reg>
A

A

A A

A

MOVC   A,@A+DPTR

(A) ← ((A)+(DPTR))← ((A)+(DPTR))

MOVC   A,@A+PC

(PC) ← (PC)+1← (PC)+1
(A) ← ((A)+(PC))← ((A)+(PC))
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MOVX    <dest-byte> , <src-byte>

MOVX   A,@Ri

(A) ← ((Ri))← ((Ri))

MOVX   A,@DPTR

(A) ← ((DPTR))← ((DPTR))
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MOVX    @Ri, A

((Ri))← (A)← (A)

MOVX    @DPTR, A

(DPTR)←(A)←(A)

MUL    AB

← (A)×(B) (A)×(B)
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NOP

← (PC)+1

ORL   <dest-byte> , <src-byte>

A

A R

A
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ORL  A,Rn

(A) ← (A)← (A)

ORL   A,direct

(A)← (A)← (A)

ORL   A,@Ri

(A)← (A)← (A)

ORL   A,#data

(A)← (A)← (A)

ORL    direct, A

(direct)← (direct)← (direct)

ORL    direct, #data

(direct) ← (direct)← (direct)
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ORL     C, <src-bit>

ORL   C, bit

(C) ← (C)← (C)

ORL   C, /bit

(C) ← (C)← (C)

POP  direct

← ((SP))
(SP) ← (SP) - 1← (SP) - 1
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PUSH   direct

(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (direct)← (direct)

RET

) ← ((SP))← ((SP))
(SP) ← (SP) -1← (SP) -1

) ← ((SP))← ((SP))
(SP) ← (SP) -1← (SP) -1
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RETI

) ← ((SP))← ((SP))
(SP) ← (SP) -1← (SP) -1

) ← ((SP))← ((SP))
(SP) ← (SP) -1← (SP) -1

RL  A
A

) ← (An) n = 0-6← (An) n = 0-6
(A0) ← (A7)← (A7)
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RLC   A

A

A

) ← (A← (A
) ← (C)← (C)

(C) ← (A← (A

RR  A

) ← (A← (A
) ← (A← (A
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RRC   A

) ← (A← (A
) ← (C)← (C)

(C) ← (A← (A

SETB    <bit> 

SETB    C

(C) ← 1← 1
SETB    bit

(bit) ← 1← 1
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SJMP   rel

) ← (PC)+2← (PC)+2
(PC) ← (PC)+rel← (PC)+rel

SUBB    A, <src-byte>

R
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SUBB   A, Rn

(A) ← (A) - (C) - (Rn)← (A) - (C) - (Rn)

SUBB   A, direct

(A) ← (A) - (C) - (direct)← (A) - (C) - (direct)

SUBB   A, @Ri

(A) ← (A) - (C) - ((Ri))← (A) - (C) - ((Ri))

SUBB   A, #data

(A) ← (A) - (C) - #data← (A) - (C) - #data

SWAP   A
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XCH    A, <byte>

XCH    A, Rn

XCH   A, direct

XCH   A, @Ri
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XCHD    A, @Ri

XRL    <dest-byte>, <src-byte>
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XRL    A, Rn

(A) ← (A)← (A)
XRL    A, direct

(A) ← (A)← (A)
XRL    A, @Ri

(A) ← (A)← (A)
XRL    A, #data

(A) ← (A)← (A)
XRL    direct, A

(direct) ← (direct)← (direct)
XRL    direct, #data

(direct) ← (direct)← (direct)
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ACALL  addr 11
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC)← (PC)+ 2← (PC)+ 2
(SP)←(SP) + 1←(SP) + 1
((SP)) ← (PC← (PC
(SP)←(SP) + 1←(SP) + 1
((SP))←(PC←(PC

)← page address← page address

ADD   A,<src-byte>
Function:

Description:

Example:

5.3.2  Instruction Definitions of Traditional 8051 MCU
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ADD   A,Rn
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + (Rn)←(A) + (Rn)

ADD   A,direct
Bytes:

Cycles:

Encoding:

Operation:
(A)←(A) + (direct)←(A) + (direct)

ADD   A,@Ri
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + ((Ri))←(A) + ((Ri))

ADD   A,#data
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + #data←(A) + #data

ADDC   A,<src-byte>
Function:

Description:

Example:
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ADDC   A,Rn
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + (C) + (Rn)←(A) + (C) + (Rn)

ADDC   A,direct
Bytes:

Cycles:

Encoding:

Operation:
(A)←(A) + (C) + (direct)←(A) + (C) + (direct)

ADDC   A,@Ri
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + (C) + ((Ri))←(A) + (C) + ((Ri))

ADDC   A,#data
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A) + (C) + #data←(A) + (C) + #data

AJMP  addr 11
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC)← (PC)+ 2← (PC)+ 2

)← page address← page address

294

STC15W4K32S4系列单片机指南



ANL   <dest-byte> , <src-byte>
Function:

Description:

Note:

Example:

ANL   A,Rn
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A)←(A)

ANL   A,direct
Bytes:

Cycles:

Encoding:

Operation:
(A)←(A)←(A)

ANL   A,@Ri
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A)←(A)
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ANL   A,#data
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A)←(A)

ANL   direct,A
Bytes:

Cycles:

Encoding:

Operation:
(direct)←(direct)←(direct)

ANL   direct,#data
Bytes:

Cycles:

Encoding:

Operation:
(direct)←(direct)←(direct)

ANL    C , <src-bit>
Function:

Description:

but the source bit itself is not affceted. 

Example:

ANL   C,bit
Bytes:

Cycles:

Encoding:

Operation:
(C) ← (C)← (C)
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ANL  C, /bit
Bytes:

Cycles:
Encoding:

Operation:
(C)←(C)←(C)

CJNE   <dest-byte>, <src-byte>, rel
Function:

Description:

Example:

CJNE   A,direct,rel
Bytes:

Cycles:
Encoding:

Operation: (PC) ← (PC) + 3← (PC) + 3
(direct)

            (PC) ← (PC) +← (PC) +  relative offset
(direct)

             (C) ← 1← 1

             (C) ← 0← 0
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CJNE   A,#data,rel
Bytes:

Cycles:
Encoding:

Operation: (PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0
CJNE   Rn,#data,rel

Bytes:

Cycles:

Encoding:

Operation: (PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0
CJNE   @Ri,#data,rel

Bytes:

Cycles:

Encoding:

Operation: (PC) ← (PC) + 3← (PC) + 3
(data)

            (PC) ← (PC) +← (PC) +  relative offset
(data)

             (C) ← 1← 1

             (C) ← 0← 0
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CLR  A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(A)← 0← 0

CLR   bit
Function:

Description:

Example:

CLR   C
Bytes:

Cycles:
Encoding:

Operation:
(C) ← 0← 0

CLR   bit
Bytes:

Cycles:

Encoding:

Operation:
(bit) ← 0← 0
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CPL  A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(A)←←

CPL   bit
Function:

Description:

Example:

CPL   C
Bytes:

Cycles:
Encoding:

Operation:
(C) ←←

CPL   bit
Bytes:

Cycles:

Encoding:

Operation:
(bit) ←← 

300

STC15W4K32S4系列单片机指南



DA     A
Function:

Description:

Example:
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Bytes:
Cycles:

Encoding:

Operation:

) ← (A← (A

) ← (A← (A

DEC   byte
Function:

Description:

Note:

Example:

DEC    A
Bytes:

Cycles:
Encoding:

Operation:
(A)←(A)←(A)

DEC    Rn
Bytes:

Cycles:

Encoding:

Operation:
(Rn)←(Rn) - 1←(Rn) - 1
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DEC    direct
Bytes:

Cycles:
Encoding:

Operation:
(direct)←(direct)←(direct)

DEC    @Ri
Bytes:

Cycles:

Encoding:

Operation:
((Ri))←((Ri)) - 1←((Ri)) - 1

DIV   AB
Function:

Description:

Exception:

Example:

in B, since 251 = (13×18) + 17. Carry and OV will both be cleared.
Bytes:

Cycles:
Encoding:

Operation:

← (A)/(B)
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DJNZ   <byte>, <rel-addr>
Function:

Description:

Example:

DJNZ    Rn,rel
Bytes:

Cycles:
Encoding:

Operation:
(PC) ← (PC) + 2← (PC) + 2
(Rn) ← (Rn) – 1← (Rn) – 1

                  (PC) ← (PC)+ rel← (PC)+ rel
DJNZ    direct, rel

Bytes:
Cycles:

Encoding:
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Operation:
(PC) ← (PC) + 2← (PC) + 2
(direct) ← (direct) – 1← (direct) – 1

               (PC) ← (PC) + rel← (PC) + rel

INC    <byte>
Function:

Description:

Example:

INC     A
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A)+1← (A)+1

INC     Rn
Bytes:

Cycles:
Encoding:

Operation:
(Rn) ← (Rn)+1← (Rn)+1

INC    direct
Bytes:

Cycles:
Encoding:

Operation:
(direct)←(direct)←(direct)
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INC    @Ri
Bytes:

Cycles:

Encoding:

Operation:
((Ri))←((Ri)) + 1←((Ri)) + 1

INC    DPTR
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(DPTR) ← (DPTR)+1← (DPTR)+1

JB    bit, rel
Function:

Description:

The bit tested is not modified. No flags are affected.
Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 3← (PC)+ 3

              (PC) ← (PC) + rel← (PC) + rel
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JBC    bit, rel
Function:

Description:
The bit wili not be cleared if it is already a zero.

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 3← (PC)+ 3

              (bit) ← 0← 0
              (PC) ← (PC) + rel← (PC) + rel

JC    rel
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 2← (PC)+ 2

                (PC) ← (PC) + rel← (PC) + rel
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JMP    @A+DPTR
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (A) + (DPTR)← (A) + (DPTR)

JNB   bit, rel
Function:

Description:

The bit tested is not modified.
Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 3← (PC)+ 3

     THEN     (PC) ← (PC) + rel← (PC) + rel
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JNC    rel
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 2← (PC)+ 2

     THEN     (PC) ← (PC) + rel← (PC) + rel

JNZ    rel
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 2← (PC)+ 2
IF  (A) ≠ 0
     THEN     (PC) ← (PC) + rel← (PC) + rel
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JZ    rel
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC)+ 2← (PC)+ 2

     THEN     (PC) ← (PC) + rel← (PC) + rel

LCALL   addr16
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← (PC) + 3← (PC) + 3
(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (PC← (PC
(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (PC← (PC
(PC) ← addr← addr
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LJMP   addr16
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(PC) ← addr← addr

MOV    <dest-byte> , <src-byte>
Function:

Description:

Example:

MOV   A,Rn
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (Rn)← (Rn)
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*MOV   A,direct
Bytes:

Cycles:

Encoding:
Operation:

(A)← (direct)← (direct)
*MOV   A, ACC  is not a valid instruction
MOV   A,@Ri

Bytes:
Cycles:

Encoding:

Operation:
(A) ← ((Ri))← ((Ri))

MOV   A,#data
Bytes:

Cycles:
Encoding:

Operation:
(A)← #data← #data

MOV   Rn, A
Bytes:

Cycles:

Encoding:

Operation:
(Rn)←(A)←(A)

MOV    Rn,direct
Bytes:

Cycles:

Encoding:

Operation:
(Rn)←(direct)←(direct)

MOV    Rn,#data

Bytes:

Cycles:

Encoding:

Operation:
(Rn) ← #data← #data
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MOV    direct, A

Bytes:

Cycles:

Encoding:

Operation:
(direct) ← (A)← (A)

MOV    direct, Rn

Bytes:

Cycles:

Encoding:

Operation:
(direct) ← (Rn)← (Rn)

MOV   direct, direct
Bytes:

Cycles:
Encoding:

Operation:
(direct)← (direct)← (direct)

MOV   direct, @Ri
Bytes:

Cycles:

Encoding:

Operation:
(direct)←((Ri))←((Ri))

MOV    direct,#data
Bytes:

Cycles:

Encoding:

Operation:
(direct) ← #data← #data

MOV    @Ri, A

Bytes:

Cycles:

Encoding:

Operation:
((Ri)) ← (A)← (A)
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MOV    @Ri, direct

Bytes:

Cycles:

Encoding:

Operation:
((Ri)) ← (direct)← (direct)

MOV    @Ri, #data

Bytes:

Cycles:

Encoding:

Operation:
((Ri)) ← #data← #data

MOV    <dest-bit> , <src-bit>
Function:

Description:

Example:

MOV   C,bit
Bytes:

Cycles:
Encoding:

Operation:
(C) ← (bit)← (bit)

MOV   bit,C
Bytes:

Cycles:

Encoding:

Operation:
(bit)← (C)← (C)
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MOV    DPTR , #data 16
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(DPTR) ← #data← #data
DPH DPL ← #data← #data

MOVC    A , @A+ <base-reg>
Function:

Description:

Example:

MOVC   A,@A+DPTR
Bytes:

Cycles:
Encoding:

Operation:
(A) ← ((A)+(DPTR))← ((A)+(DPTR))

315

STC15W4K32S4系列单片机指南



MOVC   A,@A+PC
Bytes:

Cycles:

Encoding:

Operation:
(PC) ← (PC)+1← (PC)+1
(A) ← ((A)+(PC))← ((A)+(PC))

MOVX    <dest-byte> , <src-byte>
Function:

Description:

Example:

MOVX   A,@Ri
Bytes:

Cycles:
Encoding:

Operation:
(A) ← ((Ri))← ((Ri))
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MOVX   A,@DPTR
Bytes:

Cycles:

Encoding:

Operation:
(A) ← ((DPTR))← ((DPTR))

MOVX    @Ri, A
Bytes:

Cycles:
Encoding:

Operation:
((Ri))← (A)← (A)

MOVX    @DPTR, A
Bytes:

Cycles:

Encoding:

Operation:
(DPTR)←(A)←(A)

MUL    AB
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
← (A)×(B) (A)×(B)
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NOP
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
← (PC)+1

ORL   <dest-byte> , <src-byte>
Function:

Description:

Example:
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ORL  A,Rn
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A)← (A)

ORL   A,direct
Bytes:

Cycles:

Encoding:

Operation:
(A)← (A)← (A)

ORL   A,@Ri

Bytes:
Cycles:

Encoding:

Operation:
(A)← (A)← (A)

ORL   A,#data
Bytes:

Cycles:

Encoding:

Operation:
(A)← (A)← (A)

ORL    direct, A

Bytes:

Cycles:
Encoding:

Operation:
(direct)← (direct)← (direct)

ORL    direct, #data
Bytes:

Cycles:

Encoding:

Operation:
(direct) ← (direct)← (direct)
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ORL     C, <src-bit>
Function:

Description:

Example:

ORL   C, bit
Bytes:

Cycles:
Encoding:

Operation:
(C) ← (C)← (C)

ORL   C, /bit
Bytes:

Cycles:

Encoding:

Operation:
(C) ← (C)← (C)

POP  direct
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
← ((SP))

(SP) ← (SP) - 1← (SP) - 1
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PUSH   direct
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
(SP) ← (SP) + 1← (SP) + 1
((SP)) ← (direct)← (direct)

RET
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
) ← ((SP))← ((SP))

(SP) ← (SP) -1← (SP) -1
) ← ((SP))← ((SP))

(SP) ← (SP) -1← (SP) -1
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RETI
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
) ← ((SP))← ((SP))

(SP) ← (SP) -1← (SP) -1
) ← ((SP))← ((SP))

(SP) ← (SP) -1← (SP) -1

RL  A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:
) ← (A← (A

) ← (A← (A
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RLC   A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:
Operation:

) ← (A← (A
) ← (C)← (C)

(C) ← (A← (A
RR  A

Function:
Description:

Example:

Bytes:
Cycles:

Encoding:
Operation:

) ← (A← (A
) ← (A← (A

RRC   A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:
Operation:

) ← (A← (A
) ← (C)← (C)

(C) ← (A← (A
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SETB    <bit> 
Function:

Description:

Example:

SETB    C
Bytes:

Cycles:
Encoding:

Operation:
(C) ← 1← 1

SETB    bit
Bytes:

Cycles:

Encoding:
Operation:

(bit) ← 1← 1

SJMP   rel
Function:

Description:

Example:

Note:

Bytes:
Cycles:

Encoding:
Operation:

) ← (PC)+2← (PC)+2
(PC) ← (PC)+rel← (PC)+rel
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SUBB    A, <src-byte>
Function:

Description:

Example:

SUBB   A, Rn
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A) - (C) - (Rn)← (A) - (C) - (Rn)

SUBB   A, direct
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A) - (C) - (direct)← (A) - (C) - (direct)

SUBB   A, @Ri
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A) - (C) - ((Ri))← (A) - (C) - ((Ri))
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SWAP   A
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:
Operation:

XCH    A, <byte>
Function:

Description:

Example:

XCH    A, Rn
Bytes:

Cycles:
Encoding:

Operation:

XCH   A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB   A, #data
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A) - (C) - #data← (A) - (C) - #data
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XCH   A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

XCHD    A, @Ri
Function:

Description:

Example:

Bytes:
Cycles:

Encoding:

Operation:

XRL    <dest-byte>, <src-byte>
Function:

Description:

Note

Example:
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XRL    A, Rn
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A)← (A)

XRL    A, direct

Bytes:
Cycles:

Encoding:

Operation:
(A) ← (A)← (A)

XRL    A, @Ri
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A)← (A)

XRL    A, #data
Bytes:

Cycles:
Encoding:

Operation:
(A) ← (A)← (A)

XRL    direct, A
Bytes:

Cycles:
Encoding:

Operation:
(direct) ← (direct)← (direct)

XRL    direct, #data

Bytes:
Cycles:

Encoding:

Operation:
(direct) ← (direct)← (direct)
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6.1  STC15

6.1.1  STC15W4K32S4
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6.2
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6.3
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6.4 Keil C
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6.5
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1. IE IE2 INT_CLKO
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2. IP IP2

339

STC15W4K32S4系列单片机指南



3. TCON
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4. SCON

5. S2CON
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6. S3CON

7. S4CON
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8. PCON

9. ADC_CONTR
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10. 1 CMPCR1
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11. PWM PWMCR

12. PWM PWMIF
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13. PWM PWMFDCR

14. PWM2 PWM2CR
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15. PWM3 PWM3CR

16. PWM4 PWM4CR
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17. PWM5 PWM5CR

18. PWM6 PWM6CR
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19. PWM7 PWM7CR
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6.6
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6.7
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6.8
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6.9
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6.10 C
6.10.1 0(INT0)
6.10.1.1 INT0( (C )
1.C
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6.10.1.2 INT0( (C )
1.C
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6.10.2 1(INT1)
6.10.2.1 INT1( (C )
1.C
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6.10.2.2 INT1( (C )
1.C
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6.10.3 2(INT2) C
1.C
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6.10.4 3(INT3) C
1.C
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6.10.5 4(INT4) C
1. C
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6.10.6  T0 C
T0

1.  C
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2.
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6.10.7  T1 C
T1

1.  C
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2.
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6.10.8  T2 C
T2
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6.10.9 CCP/PCA C

1.
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2.
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7.1
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1. TCON
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2. TMOD

383

STC15W4K32S4系列单片机指南



3. AUXR
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4. INT_CLKO (AUXR2)
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5 T0 T1 IE IP
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6 T4 T3  T4T3M
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7 T2 T3 T4 IE2
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7.2

7.2.1 0(16 )
STC
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1.

7.2.1.1 0 16 C
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2.
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1.

7.2.1.2 0 T0
0 16
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2.
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7.2.1.3 T0 16 10 16 PWM C

1.
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2.
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16

1.  C

7.2.1.4  T0 16 C
T0

400

STC15W4K32S4系列单片机指南



2.
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7.2.2 1(16 )
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7.2.3 2(8 )
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8

1.  C
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2.
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7.2.4 3( )
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7.3

7.3.1 0(16 )
STC
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1.

7.3.1.1 1 16 C
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1.

7.3.1.2 1 T1
1 16
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2.
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7.3.1.3
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7.3.1.4  T1 16 C
T1

1.  C

419

STC15W4K32S4系列单片机指南



2.
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7.3.2 1(16 )
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7.3.3 2(8 )
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7.3.3.1 1 2 8 1
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7.3.3.2  T1 8 C

1.  C
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2.
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7.4 Intel 8051 0/1

430

STC15W4K32S4系列单片机指南



431

STC15W4K32S4系列单片机指南



432

STC15W4K32S4系列单片机指南



433

STC15W4K32S4系列单片机指南



434

STC15W4K32S4系列单片机指南



7.5 2

1. AUXR

7.5.1 2
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2. T2CLKO
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3. ET2
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7.5.2 2 (C )
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7.5.2.1 2 16
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7.5.2.2 2
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7.5.3 2 T2
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7.5.4 2 (C )

450

STC15W4K32S4系列单片机指南



1.

7.5.4.1 2 1
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1.

7.5.4.2 2 2
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2.
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7.6 3 4

7.6.1 3 4

1 T4 T3  T4T3M
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2 T3 T4 IE2
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7.6.2 3 STC

7.6.2.1 3
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7.6.2.2 3 T3

466

STC15W4K32S4系列单片机指南



7.6.2.3 3 3
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7.6.3 4

7.6.3.1 4
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7.6.3.2 4 T4
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7.6.3.3 4 4
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7.7 T0/T1/T2/T3/T4 12
1 T0/T1/T2 T0x12/T1x12/T2x12
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2 T4 T3  T4x12/T3x12
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7.8
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7.8.1

474

STC15W4K32S4系列单片机指南



475

STC15W4K32S4系列单片机指南



476

STC15W4K32S4系列单片机指南



477

STC15W4K32S4系列单片机指南



478

STC15W4K32S4系列单片机指南



7.8.2 (C )

STC15 5V I/O 13.5MHz 5V
13.5MHz

3.3V I/O 8MHz 3.3V
8MHz

主
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1.

480

STC15W4K32S4系列单片机指南



2.
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7.8.3 0 T0
(C )
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484

STC15W4K32S4系列单片机指南



485

STC15W4K32S4系列单片机指南



7.8.4 1 T1
(C )
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7.8.5 2 T2
(C )
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7.8.6 3 T3
(C )
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7.8.7 4 T4
(C )
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7.8 (C )

WKTCL

WKTCH
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WKTCL_CNT 

WKTCH_CNT

497

STC15W4K32S4系列单片机指南



x 16 x  1 ≈ 488.28 uS1 ≈ 488.28 uS

 488.28uS x 10 ≈ 4882.8uS

x 16 x  1 ≈ 516.13 uS1 ≈ 516.13 uS

 516.13us x 32768 ≈ 16.9S

 516.13uS x 10 ≈ 5161.3uS

  516.13uS x 1  ≈ 516.13uS
  516.13uS x 10  ≈ 5.1613mS
  516.13uS x 100  ≈ 51.613mS
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  516.13uS x 1000  ≈ 516.13mS
  516.13uS x 4096 ≈ 2.1S
 516.13uS x 32768≈16.9S

x 16 x  1 ≈ 484. 85uS1 ≈ 484. 85uS

 484. 85us x 32768 ≈ 15.89S

 484. 85uS x 10 ≈ 4848.5uS

  484. 85uS x 1  ≈ 484. 85uS
  484. 85uS x 10  ≈ 4.8485mS
  484. 85uS x 100  ≈ 48.485mS
  484. 85uS x 1000 ≈ 484. 85mS
  484. 85uS x 4096 ≈ 1.986S
 484. 85uS x 32768≈15.89S
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7.9 T0/T1/T2/T3/T4

502

STC15W4K32S4系列单片机指南



8

503

STC15W4K32S4系列单片机指南



504

STC15W4K32S4系列单片机指南



8.1 1

1.
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/32 )×(

/32 )×(
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3.
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4.
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7.
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8.2

8.2.1
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INTERNAL  BUS

SBUF

ZERO DETECTOR

TX CONTROL

RX CONTROL

INPUT SHIFT REG

SBUF

INTERNAL  BUS

SHIFT
CLOCK
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8.3 1
1 1 2 T2
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8.4 C

1.

8.4.1 2 1 C
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8.5

1.
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3.

4. 2 TR2 T2_C/T T2x12
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8.6

1/3/4 1/3/4 2 T2

8.6.1 2 0----8 UART

8.6.2 2 1----9 UART
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8.7 2 C
2 2

1.
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2.
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4. 2 TR2 T2_C/T T2x12

5. 3 TR3 T3_C/T T3x12
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6. IE2
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8.9
3 3 2 T2

8.9.1 3 0----8 UART
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8.9.2 3 1----9 UART
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1.
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2.
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4. 2 TR2 T2_C/T T2x12

5. 4 TR4 T4_C/T T4x12
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6. IE2
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8.11  
1 1 2 T2

8.11.1  4 0----8 UART
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8.11.2  4 1----9 UART
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8.12
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8.13
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8.14 1
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1.
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3.
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8.14.2
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8.14.3 C
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8.15 1
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8.16 T0 (C )
[P3.0, P3.1] 0

1. C
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8.17 T2 INT4 (C )     

1. C
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8.18 CCP/PCA (C )     

1. C
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9 STC15 EEPROM

9.1 IAP EEPROM
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1. ISP/IAP IAP_DATA

2. ISP/IAP IAP_ADDRH IAP_ADDRL

3. ISP/IAP IAP_CMD

4. ISP/IAP IAP_TRIG
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5. ISP/IAP IAP_CONTR
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6. EEPROM/IAP

PCON
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9.2 STC15 EEPROM

9.2.1 STC15W4K32S4 EEPROM
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9.3 IAP EEPROM
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9.4 EEPROM C

1.

9.4.1 EEPROM C
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1.

9.4.2 EEPROM C
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9.5
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10 STC15 A/D

10.1  A/D
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10.2 A/D

1. P1 P1ASF
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2. ADC ADC_CONTR
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4. A/D ADC_RES ADC_RESL

3. ADC ADRJ
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6. IP

5. IE
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10.3 A/D

10.4 A/D

Ω

PD
IP40      38

I/O

PD
IP40      38

I/O
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10.5 A/D

Ω

PD
IP40      38

I/O
PD

IP40      38
I/O

668

STC15W4K32S4系列单片机指南



10.6 A/D C

1.

10.6.1 A/D ADC
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1.

10.6.2 A/D ADC
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10.7 ADC 9
BandGap Vcc

1.
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10.8 ADC 9
BandGap
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10.9 TL431
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10.10 BandGap

，
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10.11 SPI 12 ADC TLC2543

10μF
5Ω

100Ω10μF

100Ω

PD
IP40      38

I/O
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11 STC15 CCP/PAC/PWM/DAC
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11.1 CCP/PWM/PCA
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1. PCA CMOD
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2. PCA CCON

3. PCA CCAPM0 CCAPM1 CCAPM2
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4. PCA 16 8 CL 8 CH

5. PCA CCAPnL CCAPnH

6. PCA PWM PCA_PWM0 PCA_PWM1 PCA_PWM2
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7. CCP/PWM/PCA AUXR1(P_SW1)
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11.2 CCP/PWM/PCA
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11.3 CCP/PCA

11.3.1
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11.3.2 16
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11.3.3
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11.3.4.1  8 (PWM)

11.3.4 PWM
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11.3.4.2  7 (PWM (STC )
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11.3.4.3  6 (PWM (STC )
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11.4 CCP/PCA C

1.
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2.
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11.5 CCP/PCA 16 C

1.
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11.6 CCP/PCA C

1.
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11.7 CCP/PCA PWM(6 +7 +8 ) C

1.
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11.8  CCP/PCA 3 9~16 PWM
0.6%

1 C
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11.9 CCP/PCA 16 C

1.
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1.

11.10 T0 16 PWM (C )
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11.11 T0 8~16 PWM (C )

0.4%

1 C
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11.12 T1 8~16 PWM (C )

0.4%

1 C
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11.13 T2 8~16 PWM (C )

0.4%

1 C
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11.14 CCP/PCA (C )     

1. C
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2.
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Ω

PD
IP40      38

I/O

11.15 CCP/PCA 8~16 DAC
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12 STC15W4K32S4 6 PWM

                 —— PWM
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12.1 PWM
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1. P_SW2

2. PWM PWMCFG
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3. PWM PWMCR
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4. PWM PWMIF
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5. PWM PWMFDCR

6. PWM

PWM PWMCH
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PWM PWMCL

7. PWM PWMCKS

8. PWM2

PWM2 PWM2T1H

PWM2 PWM2T1L
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PWM2 PWM2T2H

PWM2 PWM2T2L

9. PWM2 PWM2CR
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10. PWM3

PWM3 PWM3T1H

PWM3 PWM3T1L

PWM3 PWM3T2H

PWM3 PWM3T2L

11. PWM3 PWM3CR
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12. PWM4

PWM4 PWM4T1H

PWM4 PWM4T1L

PWM4 PWM4T2H

PWM4 PWM4T2L
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13. PWM4 PWM4CR

14. PWM5

PWM5 PWM5T1H

PWM5 PWM5T1L
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PWM5 PWM5T2H

PWM5 PWM5T2L

15. PWM5 PWM5CR
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16. PWM6
PWM6 PWM6T1H

PWM6 PWM6T1L

PWM6 PWM6T2H

PWM6 PWM6T2L

17. PWM6 PWM6CR
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18. PWM7

PWM7 PWM7T1H

PWM7 PWM7T1L

PWM7 PWM7T2H

PWM7 PWM7T2L
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19. PWM7 PWM7CR
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12.2 PWM

1. PWM IP2

2. PWM PWMCR
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3. PWM PWMIF

4. PWM PWMFDCR
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5. PWM2 PWM2CR

6. PWM3 PWM3CR
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7. PWM4 PWM4CR
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8. PWM5 PWM5CR

9. PWM6 PWM6CR
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10. PWM7 PWM7CR
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12.3 PWM C
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12.4 CCP PCA PWM
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12.5 STC15W4KxxS4 SPWM
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1 C
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12.6 STC15W4K PWM
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13 STC15W

selected

To INT

To INT

To INT

To INT

←0 ←0

←0 ←0
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1. 1 CMPCR1

878

STC15W4K32S4系列单片机指南



2. 2 CMPCR2
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13.1 C
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13.2 C
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13.3
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13.4 STC15W ADC (C )
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13.5
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15 SPI
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1. SPI SPCTL

15.1 SPI
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2. SPI SPSTAT
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5. IP2

4. IE IE2

3. SPI SPDAT
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6. SPI AUXR1(P_SW1)
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15.2 SPI
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15.3 SPI

10KΩ
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15.3.1 SPI
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15.3.2 SPI
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15.3.3
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15.3.4 SS

15.3.5
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15.3.6
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SPI
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15.4 SPI C
15.4.1

1.  C
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2.
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15.4.2

1.  C
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2.
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15.5 SPI C
15.5.1

1.  C
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2.
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15.5.2

1.  C
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2.
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15.6 SPI 74HC595 8 (C )

100μF

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

200Ω

PD
IP40      38

I/O
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1. C
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2.
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15.7 SPI 12 ADC TLC2543

10μF
5Ω

100Ω10μF

100Ω

PD
IP40      38

I/O
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15.8 STC15 SPI Flash

15.8.1 STC15 SPI Flash

15.8.2 STC15 SPI Flash

15.8.2.1 SPI Flash C
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15.8.2.2 SPI Flash C
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15.9  SPI 15F 15L

SPI SPI
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16 ( )/ISP ( )/

16.1
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Keil  μVision2
Keil  μVision3 Keil  μVision4.

Keil  μVisionμVision

Keil  μVision4 Keil  μVision3
μVision2

Keil  μVision4 Keil  μVision3 Keil  μVision2
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Keil  μVision2
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Keil  μVision4 Keil  μVision4

Keil  μVision4 Keil  μVision4

Keil  μVision4
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Keil  μVision2
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→ Options for Target 'Target1'
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Keil  μVision4

Keil  μVision4

Project→ Options 
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Keil  μVision4
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16.2.1 (ISP)

[P3.2, P3.3] ≠ [0, 0]
50μs

16.2 ISP
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C1(47μF), C2(0.01μF), 

STC STC RS-232

16.2.2 STC15 (ISP)
16.2.2.1 RS-232

47μF 0.01μF

0.01μF

0.1μF

1020

STC15W4K32S4系列单片机指南



1021

STC15W4K32S4系列单片机指南



16.2.2.2 USB

C1(47μF), C2(0.01μF), 

300Ω STC
USB

10μF

47μF
0.01μF

0.1μF

0.01μF
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