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1 Overview

STC8F family of MCUs are single clock/machine cycle (which is also called 1T) microcontrollers
produced by STC Co. Ltd. It is a new generation of 8051 core MCU with wide voltage range, high speed, high
reliability, low power and super strong anti- interference. STC8F family of MCUs use STC ninth generation
encryption technology so that they can not be decrypted. They have a fully compatible instruction set with
traditional 8051 family of microcontroller. With the enhancedkernel, STC8F family of MCUs are faster than
the traditional 8051 MCU at about 11.2~13.2 times.

High precision of #.3% R/C clock is integrated in MCU with #1% temperature drift under the
temperature range of -40<C to +85<, and #).6% temperature drift under normal temperature range from
-20<C to +65<. The frequency of RC clock can be set from 5MHz to 30MHz when programming a MCU
using ISP. Moreover, high reliable reset circuit with 4 level optional reset threshold voltage is integrated in
MCU. So, external expensive crystal and the external reset circuit can be eliminated completely.

There are three optional clock sources inside the MCU, internal 24MHz high precision IRC, internal
32KHz low speed IRC, external 4MHz~33MHz oscillator or external clock signal. The clock source can be
freely chosen in the user code. After the clock source is selected, it can be 8-bit divided freely, and then be
supplied to the CPU and the peripherals.

Two low power modes are provided in MCU: the IDLE mode and the STOP mode. In IDLE mode, CPU
stops executing instructions, but all peripherals are still working. At this moment, the power consumption is
about 1.5mA at 6MHz working frequency. The STOP mode is the power off mode. At this momont, the CPU
and all peripherals stop working, and the power consumption can be reduced to about 0.1uA.

Rich digital peripherals and analog peripherals are provided in MCU, including 4 serial ports, 5 timers, 4
sets of PCA, 8 groups of enhanced PWM and 12C, SPI, 16 channels 12 bit ADC and comparator, which can
meet almost all the needs of users when designing a product.

The enhanced dual data pointers are integrated in the STC8F family of microcontrollers. Using program
control, the function of automatic increasing or decreasing of data pointer and automatic switching of two sets
of data pointers can be realized.

Product UART Timers ADC  Enhanced PWM  PCA  Comparator  1°C SPI
STC8F8K64S4A10 ° ° ) ° ° ° ° °
STCBABK64S4A12 . ° ° ° ° ° ° °

STC8F2K6454 ° ° ° ° ° °
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2 Features

2.1 Features and Prices of STC8A8K64S4A12 family

v" Prices of different selections
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v' Core

v" Enhanced 8051 Core with single clock per machine cycle (1T)
v" Fully compatible instruction set with traditional 8051
v/ 22 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
v" Operating voltage
v 20to55V
v Built-in LDO
v" Operating temperature
v -40C~85T
v' Flash memory
v' Up to 64Kbytes of Flash memory to be used to store user code
v' Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than
100 thousand times.
v" In-System-Programming, ISP in short, can be used to update the application code, no need for
programmer.
v" Online debugging with single chip is supported, and no emulator is needed. The number of
breakpoints is unlimited theoretically.
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v

SRAM

v' 128 bytes internal direct access RAM

v' 128 bytes internal indirect access RAM

v' 8192 bytes internal extended RAM

v RAM expandable externally up to 64 Kbytes

Clock

v"Internal 24MHz high precise R/C clock IRC
4 Error: 20.3%
4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #).6% at the

temperature range of -20<C to 65<C

v"Internal 32KHz low speed IRC with large error

v' External 4MHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.

Reset

v" Hardware reset
<4 Power-on reset

Reset by reset pin with high reset pulse

Watch dog timer reset

Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,

V3.0

v Software reset
4 Writing the reset trigger register using software

Interrupts

v’ 22 interrupt sources: INTO, INTZ1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, ADC, LVD, PCA/CCP, SPI, I?C, comparator, enhanced PWM,
enhanced PWM fault detection

v' 4 interrupt priority levels

Digital peripherals

v' 5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timer1 is 16-bit Auto-reload
mode.

v' 4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4

v" 4 groups of PCA: CCP0, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM

v' 8 groups of 15 bit enhanced PWM. Control signal with dead zone can be realized, and external
fault detection function is supported.

v' SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

v 12C: Master mode or slave mode are supported.

Analog peripherals

v" ADC: 16 channels 10 bit ADC

v' Comparator

GPIO

v" Up to 62 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.0~P5.5,

b & G
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v

P6.0~P6.7, P7.0~P7.7

v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,
high-impedance input mode

Package

v' LQFP64, LQFP48, LQFP44

2.2 Features and Prices of STC8A4K64S2A12 family

v" Prices of different selections
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v' Core
v" Enhanced 8051 Core with single clock per machine cycle (1T)
v Fully compatible instruction set with traditional 8051
v/ 22 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
v" Operating voltage
v’ 2.0to5.5V
v" Built-in LDO
v" Operating temperature
v -40<C~85<T
v' Flash memory

v' Up to 64Kbytes of Flash memory to be used to store user code

v" Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than
100 thousand times.

v" In-System-Programming, ISP in short, can be used to update the application code, no need for
programmer.
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v" Online debugging with single chip is supported, and no emulator is needed. The number of

breakpoints is unlimited theoretically.
v SRAM

v' 128 bytes internal direct access RAM

v' 128 bytes internal indirect access RAM

v' 8192 bytes internal extended RAM

v RAM expandable externally up to 64 Kbytes

v' Clock

v"Internal 24MHz high precise R/C clock IRC
4 Error: 20.3%
4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #).6% at the

temperature range of -20<C to 65<C

v"Internal 32KHz low speed IRC with large error

v' External 4MHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.

v" Hardware reset
<4 Power-on reset
4 Reset by reset pin with high reset pulse
4 Watch dog timer reset
4 Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,

V3.0
v Software reset

4 Writing the reset trigger register using software

v" Interrupts

v

v

22 interrupt sources: INTO, INT1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, ADC, LVD, PCA/CCP, SPI, I?C, comparator, enhanced PWM,
enhanced PWM fault detection

4 interrupt priority levels

v Digital peripherals

v

v
v

5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timerl is 16-bit Auto-reload
mode.

4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4

4 groups of PCA: CCP0O, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM

8 groups of 15 bit enhanced PWM. Control signal with dead zone can be realized, and external
fault detection function is supported.

SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

12C: Master mode or slave mode are supported.

v Analog peripherals

v' ADC: 16 channels 12 bit ADC
v' Comparator
v GPIO
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v" Up to 59 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.4, P5.0~P5.5,
P6.0~P6.7, P7.0~P7.7
v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,
high-impedance input mode
v" Package
v' LQFP64, LQFP48, LQFP44

2.3 Features and Prices of STC8F2K6454 family

v' Prices of different selections
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v Core
v" Enhanced 8051 Core with single clock per machine cycle (1T)
v" Fully compatible instruction set with traditional 8051
v" 19 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
v' Operating voltage
v 20t05.5V
v' Built-in LDO
v' Operating temperature
v -40C~85<T
v" Flash memory
v" Up to 64Kbytes of Flash memory to be used to store user code
v" Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than
100 thousand times.
v" In-System-Programming, ISP in short, can be used to update the application code, no need for
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programmer.
v" Online debugging with single chip is supported, and no emulator is needed. The number of
breakpoints is unlimited theoretically.
v SRAM
v/ 128 bytes internal direct access RAM
v/ 128 bytes internal indirect access RAM
v/ 2048 bytes internal extended RAM
v RAM expandable externally up to 64 Kbytes
v' Clock
v"Internal 24MHz high precise R/C clock IRC
4 Error: 20.3%
4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #).6% at the
temperature range of -20<C to 65<C
v" Internal 32KHz low speed IRC with large error
v' External 4MHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.
v Reset
v" Hardware reset
<4 Power-on reset
Reset by reset pin with high reset pulse
Watch dog timer reset
Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,
V3.0
v Software reset
4 Writing the reset trigger register using software
v"Interrupts
v' 19 interrupt sources: INTO, INTZ1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, LVD, PCA/CCP, SPI, 12C, comparator
v' 4 interrupt priority levels
v Digital peripherals
v' 5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timerl is 16-bit Auto-reload
mode.
v' 4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4
v" 4 groups of PCA: CCP0Q, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM
v' SPI: Master mode, slave mode or master/slave automatic switch mode are supported.
v 12C: Master mode or slave mode are supported.
v Analog peripherals
v' Comparator
v GPIO
v' Upto 42 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.4~P5.5
v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,

b & G
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v LQFP44, PDIP40

high-impedance input mode
v" Package

2.4 Features and Prices of STC8F2K6454 family

v' Prices of different selections
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4
STC8F2K32S4 |2.0-5.5(32K| 2K | 2 |32K| 42 | 4 |Yes|Yes| 5 Yes Yes | Yes | Yes Yes | Yes|Yes|Yes|Yes|Yes|VYes (¥.8%.7
& Start
4 Supply
STC8F2K60S4 |2.0-5.5|60K| 2K | 2 [4K |42 | 4 |Yes|Yes| 5 Yes Yes | Yes | Yes Yes | Yes|Yes|Yes|Yes|Yes|Yes(¥.9|%.8
lev
4
STC8F2K6454 |2.0-5.5|164K| 2K | 2 [IAP| 42 | 4 |Yes|Yes| 5 Yes Yes | Yes | Yes Yes | Yes|Yes|Yes|Yes|Yes|Yes(¥.9|%.8
lev
v Core
v" Enhanced 8051 Core with single clock per machine cycle (1T)
v" Fully compatible instruction set with traditional 8051
v' 19 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported

v' Operating voltage
v 2.0to55V

v" Built-in LDO
v' Operating temperature

v

-40C~85<C

v" Flash memory
Up to 64Kbytes of Flash memory to be used to store user code

v
v

Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than

100 thousand times.

In-System-Programming, ISP in short, can be used to update the application code, no need for

programmer.

Online debugging with single chip is supported, and no emulator is needed. The number of

breakpoints is unlimited theoretically.
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v

SRAM

v' 128 bytes internal direct access RAM

v' 128 bytes internal indirect access RAM

v' 2048 bytes internal extended RAM

v RAM expandable externally up to 64 Kbytes

Clock

v"Internal 24MHz high precise R/C clock IRC
4 Error: 20.3%
4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #).6% at the

temperature range of -20<C to 65<C

v"Internal 32KHz low speed IRC with large error

v' External 4MHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.

Reset

v" Hardware reset
<4 Power-on reset

Reset by reset pin with high reset pulse

Watch dog timer reset

Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,

V3.0

v Software reset
4 Writing the reset trigger register using software

Interrupts

v' 19 interrupt sources: INTO, INTZ1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, LVD, PCA/CCP, SPI, 12C, comparator

v' 4 interrupt priority levels

Digital peripherals

v' 5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timerl is 16-bit Auto-reload
mode.

v' 4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4

v' 4 groups of PCA: CCP0Q, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM

v' SPI: Master mode, slave mode or master/slave automatic switch mode are supported.

v 12C: Master mode or slave mode are supported.

Analog peripherals

v' Comparator

GPIO

v' Upto 42 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.4~P5.5

v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,
high-impedance input mode

Package

v' LQFP44, PDIP40

b & G
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2.5 Features and Prices of STC8F1K08S2 family

v" Prices of different selections
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Sample
2.0-5. deliver:
STC8F1K08S 8K |L.2K[ 2 |3K |18 | 1 |Yes|Yes| 3 Yes Yes | Yes| Yes [4lev| Yes| Yes | Yes|Yes|Yes|Yes|Yes ?
5)
v Core
v' Enhanced 8051 Core with single clock per machine cycle (1T)
v Fully compatible instruction set with traditional 8051
v' 19 interrupt sources and 4 interrupt priority levels
v Online debugging is supported

v" Operating voltage
v 20to5.5V

v" Built-in LDO

v Operating temperature

v

v' Flash memory

v
v

v

v
v
v
v

v

-40<C~85<T

Up to 64Kbytes of Flash memory to be used to store user code
Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than

100 thousand times.

In-System-Programming, ISP in short, can be used to update the application code, no need for
programmer.
Online debugging with single chip is supported, and no emulator is needed. The number of
breakpoints is unlimited theoretically.
v SRAM
128 bytes internal direct access RAM

128 bytes internal indirect access RAM

2048 bytes internal extended RAM
RAM expandable externally up to 64 Kbytes
v' Clock
Internal 24MHz high precise R/C clock IRC
4 Error: 20.3%

-10 -
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4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #).6% at the
temperature range of -20<C to 65<C
v"Internal 32KHz low speed IRC with large error
v' External 4MHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.
v Reset
v" Hardware reset
<4 Power-on reset
Reset by reset pin with high reset pulse
Watch dog timer reset
Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,
V3.0
v' Software reset
4 Writing the reset trigger register using software
v'Interrupts
v' 19 interrupt sources: INTO, INT1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, LVD, PCA/CCP, SPI, 12C, comparator
v' 4 interrupt priority levels
v' Digital peripherals
v 5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timerl is 16-bit Auto-reload
mode.
v' 4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4
v" 4 groups of PCA: CCP0, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM
v' SPI: Master mode, slave mode or master/slave automatic switch mode are supported.
v 12C: Master mode or slave mode are supported.
v Analog peripherals
v' Comparator
v GPIO
v' Upto 42 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.4~P5.5
v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,
high-impedance input mode
v' Package
v' LQFP44, PDIP40

G & G

2.6 Features and Prices of STC8H1K08S2A10 family

v" Prices of different selections

-11 -
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5] deliver:
v Core
v" Enhanced 8051 Core with single clock per machine cycle (1T)
v" Fully compatible instruction set with traditional 8051
v" 19 interrupt sources and 4 interrupt priority levels
v" Online debugging is supported
v" Operating voltage
v’ 20t05.5V
v' Built-in LDO

v Operating temperature

v

-40C~85<C

v" Flash memory

v' Up to 64Kbytes of Flash memory to be used to store user code
v' Configurable EEPROM size, 512bytes single page erased, can be repeatedly erased more than
100 thousand times.
v In-System-Programming, ISP in short, can be used to update the application code, no need for
programmer.
v Online debugging with single chip is supported, and no emulator is needed. The number of
breakpoints is unlimited theoretically.
v SRAM
v 128 bytes internal direct access RAM
v 128 bytes internal indirect access RAM
v’ 2048 bytes internal extended RAM
v" RAM expandable externally up to 64 Kbytes
v" Clock
v Internal 24MHz high precise R/C clock IRC
4 Error: #0.3%
<4 Temperature drift: #1.0% at the temperature range of -40<C to 85< and #.6% at the
temperature range of -20<C to 65<C
v Internal 32KHz low speed IRC with large error
v External 4AMHz~33MHz oscillator or external clock
The three clock source above can be selected freely by used code.
v Reset

-12 -
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v

v

Hardware reset

<4 Power-on reset

Reset by reset pin with high reset pulse

Watch dog timer reset

Low voltage detection reset. 4 low voltage detection levels are provided, 2.2V, 2.4V, V2.7,
V3.0

Software reset

4 Writing the reset trigger register using software

G & G

v'Interrupts

v' 19 interrupt sources: INTO, INT1, INT2, INT3, INT4, timer0, timerl, timer2, timer3, timer4,
uartl, uart2, uart3, uart4, LVD, PCA/CCP, SPI, 12C, comparator
v' 4 interrupt priority levels
v' Digital peripherals
v 5 16-bit timers: timer0, timerl, timer2, timer3, timer4. Where the mode 3 of timer0 has the Non
Maskable Interrupt (NMI in short) function. Mode 0 of timer0 and timerl is 16-bit Auto-reload
mode.
v" 4 high speed UARTS: uartl, uart2,uart3, uart4, whose baud rate clock source may be fast as
FOSC/4
v" 4 groups of PCA: CCP0Q, CCP1, CCP2, CCP3, which can be used as capture, high speed output
and 6-bits, 7-bits, 8-bits or 10-bits PWM
v' SPI: Master mode, slave mode or master/slave automatic switch mode are supported.
v' 12C: Master mode or slave mode are supported.
v Analog peripherals
v' Comparator
v GPIO
v' Upto 42 GPIOs: P0.0~P0.7, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, P4.0~P4.7, P5.4~P5.5
v" 4 modes for all GPIOs: quasi-bidirectional mode, push-pull output mode, open drain mode,
high-impedance input mode
v' Package
v' LQFP44, PDIP40

-13-
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2.7 Advance notice of STC8H1K64S2A10 family

v" Prices of different selections

2018 new product inf

July

deliver:

% LQFP32

® LQFP48

Online simulation

Support USB download

Support RS485 download

Set password for next update procedure

Program encrypted transmission

External clock output and reset

Internal Clock(24MHz Adjustable)

Internal Reset(optional reset threshold vol)

Watchdog Reset timer

Internal Low-vol Detection interrupt Pow-wk

Comparators(1 A/D" ext brownout detection)

15 High speed ADC(8 PWM as 8D/A use)

Power-down wake-up timer

Yes [10bits| Yes | Yes | Yes [4lev| Yes | Yes | Yes | Yes | Yes|Yes|Yes [¥.3[¥.1

Yes [10bits| Yes | Yes | Yes [4lev| Yes | Yes | Yes| Yes|Yes | Yes| Yes |%4.9|¥.6 [Sample

Yes [10bits| Yes | Yes | Yes [4lev| Yes | Yes| Yes|Yes|Yes|Yes|Yes|¥.7(¥.4

PCA/CCP/PWM(can be external interrupt)

15 bits Enhanced PWM(Dead Zone Control)

16 bits advanced PWM Timers

4

4

4

Timer/Counter(External Pow-down Wake-up)

1’c

SPI1

Serial ports Power-down wake-up

1/0 maximum number

EEPROM 100K times bytes

IAP| 45| 2 |Yes|Yes| 4

Powerful dual DPTR Increase or Decrease

Large Capacity Expansion SRAM bytes

Flash Program Memory 100K times bytes

64K| 1K | 2

32K|1K| 2 |1K [ 45| 2 |Yes|Yes| 4

16K|1K| 2 |9K [ 45| 2 |Yes|Yes| 4

Operating Voltage(V)

75,

75,

75,

Microcontroller Model

STC8H1KG64S2A10|

STC8H1K32S2A10|

STC8H1K16S2A10|

2.8 Advance notice of STC8H1KO08S2 family

v" Prices of different selections

2>
2018 new product inf W m s
= R

= SOP16 8

..ml o

3 TSSOP20 8

Online simulation m

Support USB download m

Support RS485 download g

Set password for next update procedure m

Program encrypted transmission m

External clock output and reset m

Internal Clock(24MHz Adjustable) g

Internal Reset(optional reset threshold vol) M

Watchdog Reset timer g

Internal Low-vol Detection interrupt Pow-wk m

Comparators(1 A/D" ext brownout detection) m

15 High speed ADC(8 PWM as 8D/A use)

Power-down wake-up timer m

PCA/CCP/PWM(can be external interrupt) !

15 bits Enhanced PWM(Dead Zone Control) '

16 bits advanced PWM Timers '

Timer/Counter(External Pow-down Wake-up) R

1C $

SPI $

Serial ports Power-down wake-up o~

1/0 maximum number 3

EEPROM 100K times bytes =

Powerful dual DPTR Increase or Decrease o~

Large Capacity Expansion SRAM bytes =

Flash Program Memory 100K times bytes -
Operating Voltage(V) H &)

-

)

¢

Microcontroller Model =

&

=

[%2]

-14 -
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2.9 Advance notice of STC8H04A10 family

v" Prices of different selections

2018 new product inf m, mr m
2a)
Footprint SOP8 w
Online simulation $
Support USB download g
Support RS485 download g
Set password for next update procedure m
Program encrypted transmission m
External clock output and reset $
Internal Clock(24MHz Adjustable) $
Internal Reset(optional reset threshold vol) m
Watchdog Reset timer $
Internal Low-vol Detection interrupt Pow-wk m
Comparators(1 A/D" ext brownout detection) g
15 High speed ADC(8 PWM as 8D/A use) M
Power-down wake-up timer m
PCA/CCP/PWM(can be external interrupt) '
15 bits Enhanced PWM(Dead Zone Control) '
16 bits advanced PWM Timers '
Timer/Counter(External Pow-down Wake-up) ™
1C $
SPI g
Serial ports Power-down wake-up —
1/0 maximum number ©
EEPROM 100K times bytes =
Powerful dual DPTR Increase or Decrease -
Large Capacity Expansion SRAM bytes i
Flash Program Memory 100K times bytes 2
Operating Voltage(V) m )
Microcontroller Model m
b

2.10 Advance notice of STC8HO04 family

v' Prices of different selections

2018 new product

January

Deliver

Footprint SOP8

Online simulation

Support USB download

Support RS485 download

Set password for next update procedure

Program encrypted transmission

External clock output and reset

Internal Clock(24MHz Adjustable)

Internal Reset(optional reset threshold vol)

Watchdog Reset timer

Internal Low-vol Detection interrupt Pow-wk

Comparators(1 A/D"™ ext brownout detection)

Yes | Yes| Yes [4lev| Yes| Yes [ Yes|Yes|Yes|Yes|Yes|¥.6 | Sample

15 High speed ADC(8 PWM as 8D/A use)

Power-down wake-up timer

Yes

PCA/CCP/PWM(can be external interrupt)

15 bits Enhanced PWM(Dead Zone Control)

16 bits advanced PWM Timers

Timer/Counter(External Pow-down Wake-up)

8

1°’c

SPI1

Serial ports Power-down wake-up

1 |Yes|Yes

1/0 maximum number

EEPROM 100K times bytes

Powerful dual DPTR Increase or Decrease

Large Capacity Expansion SRAM bytes

Flash Program Memory 100K times bytes

4K |256| 1 [3K| 6

Operating Voltage(V)

il s,

Microcontroller Model

STC8H04

-15-
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3 Pinouts and pin descriptions

3.1 Pinouts

3.1.1 STC8A8K64S4A12 family pinouts

o AN
nge
(O a)
0nun
[ON®)
8
N‘N o~
N HI O‘ \
588~ id
000~ 53
| NI N‘ ﬁj S5S)
= N
5 8 0 N| 5) ‘DI
020¢g & Qx
OS> n0 1% NE &
£235.85 9N
£23zsfzo00052 o
LeeezEoZoa o085
993955080000 45EEQ%
LLLLLEL0000L ==X
BIANIANSHIAS AN G S
ANANNNNTANNNMNNNSTOMLWOLW
[ W a W o Ty a W o W MY I a W o Iy M o Wy o M M a MY 9
O~ OOTNHOANTAODNDON O STM
TETITTTTTTTOOOONOOM
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PWM7/A15/P2.7 (] 50 31 ] P3.4/TO/T1CLKO/MOSI_4/CMPO
RxD3/ADC8/AD0/P0.0 [ 51 30 |1 P3.3/INT1/CCP0_4/MISO_4/I2CSDA_4
TxD3/ADC9/AD1/P0.1 [] 52 29 |1 P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
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TxD4/ADC11/AD3/P0.3 [] 59 22 [ P4.0/WR_3/RxD2_2
T3/ADC12/AD4/P0.4 [] 60 21 6nd
T3CLKO/ADC13/AD5/P0.5 [] 61 20 P55
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CCP3_2/PWM6/A14/P2.6 [}
PWM7/A15/P2.7 [
ADC8/AD0/P0.0 [
ADC9/AD1/P0.1 [

ADC10/AD2/P0.2 []
RxD_4/WR/P4.3 [
ADC11/AD3/P0.3 []
T3/ADC12/AD4/P0.4 [}
T3CLKO/ADC13/AD5/P0.5 []
T4/ADC14/AD6/P0.6 []
T4CLKO/AD7/P0.7 [
RxD2/PWMO_2/ADCO/P1.0 [:

the last letter of the bottom line of
the chip silk screen is the chip

version number
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37 24 [ P3.5/T1/TOCLKO/ECI_4/SS_4/PWMFELT
38 23 [ P3.4/TO/T1CLKO/MOSI_4/CMPO
39 22 1 P3.3/INT1/CCP0O_4/MISO_4/I12CSDA_4
40 21 [ P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
41 20 P3.1/TXD/CCP2_4
42 STC8A4K64S2A12 9 % P3.0/RXD/CCP3_4/INT4
43 LQFP48 18 1 P4.0/WR_3/RxD2_2
44 17 Gnd
45 16 P5.5
46 15[] Vee
47 [ ) 14 [ P5.4/RST/MCLKO
13 [J ADC_Avce
mevmnor\wcvoac\l - LU
NMMEANOSTE D ONTYG § STC
OWAddd < ddd S = e
faoaooooaooona@> .
SIS IOP 6= <|< First TITTTTTITITT
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LI 9L<L <
VI IO DB QL
glgggﬁ £|9|9| . 0o
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w 22 2496 L
Aa «¥9 =[O
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CCP3_2/PWM6/A14/P2.6 [] 34 22 [ P3.4/TO/T1CLKO/MOSI_4/CMPO
PWM7/A15/P2.7 (] 35 21 |1 P3.3/INT1/CCP0_4/MISO_4/I2CSDA_4
RxD3/ADC8/AD0/P0.0 [] 36 20 1 P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
TxD3/ADC9/AD1/P0.1 [ 37 19 [ P3.1/TXD/CCP2_4
SAN=R*/RXD4/ADC10/AD2/P0.2 [] 38  qTgagKGE4S4A12 18 [ P3.0/RXD/CCP3_4/INT4

RxD_4/WR/P4.3 [

w
©
=
-

LQFP44 1 P4.0/WR_3/RxD2_2

SAN—%/TxD4/ADC11/AD3/P0.3 [ 40 16 [ ] Gnd
T3/ADC12/AD4/P0.4 [] 41 15[]P55
T3CLKO/ADC13/AD5/P0.5 [ 42 14 [] Vcc
T4/ADC14/AD6/P0.6 [] 43 . 13 [ P5.4/RST/MCLKO T
TACLKO/ABE45/AD7/P0. 7] 44 12 [ ADC_Avce N |
AN MO OMN~NO0OOOO - — =
T 3 STC E
CSHNMTINONTY 3 e e B
Todddgddd £ o First TITTTITTTT
SooooaaoaaQ> i A
OQNB\\\\\<< pin
o Sagwe~ST === —_
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SIpz0 2on First TTTTTITTTTT
EQOWown g==2 pin
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the last letter of the bottom line of the chip g
silk screen is the chip version number >

N
CAN—T%/TxD4/ADC11/AD3/P0.3 (] 1 401 P0.2/AD2/ADC10/RXD4/SAN—Rx
T3/ADC12/AD4/P0.4 [] 2 391 P0.1/AD1/ADCY/TXD3
T3CLKO/ADC13/AD5/P0.5 [ 3 381 P0.0/ADO/ADC8/RXD3
T4/ADC14/AD6/PO.E_] 4 371 P2.7/A15/PWM7
T4CLKO/ABSEE/AD7/PO.T ] 5 361 P2.6/A14/PWM6/CCP3_2
RxD2/PWMO_2/ADCO/P1.d—_]| 6 351 P2.5/A13/PWM5/SCLK_2/CCP2_2/I2CSCL_2
TxD2/PWM1_2/ADC1/P1.1 ]| 7 cg 341 P2.4/A12/PWM4/MISO_2/CCP1_2/I2CSDA_2
ECl/T2/sS/PWM2_2/ADC2/P1. 1| 8 O 331 P2.3/A11/PWM3/MOSI_2/CCP0_2
T2CLKO/MOSI/PWM3_2/ADC3/P1. ] 9 4 °>E 321 P2.2/A10/PWM2/SS_2/ECI_2
CCP3/I2CSDA/MISO/PWM4_2/ADC4/P1.A—] 10 O gg 311 P2.1/A9/PWM1
CCP2/12CSCL/SCLK/PWMS5_2/ADCS/P1.d | 11 To 30 [ 1 P2.0/A8/PWMO/RSTSV
XTALO/CCP1/MCLKO_2/PWM6_2/RxD_3/ADC6/P1.EL_] 12 O {3 29[ P4.L/ALE/ICMPO_2
XTALI/CCPO/PWM7_2/TxD_3/ADC7/P1.1 ] 13 ; 2811 P3.7/INT3/RD_2/TxD_2/CMP+
ADC_AGnd ] 14 = 27 ] P3.6/INT2/WR_2/RxD_2/CMP-
Avref ] 15 N 26 P3.5/TUTOCLKO/ECI_4/SS_4/PWMFLT
ADC_AVcd—] 16 251 P3.4/TO/T1ICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4__] 17 24 P3.3/INT1/CCPO_4/MISO_4/I2CSDA_4
ved ] 18 23] P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
ps.i ] 19 22[] P3.1/TxD/CCP2_4
Gnd—] 20 21 P3.0/RXD/CCP3_4/INT4
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3.1.2 STC8A4K64S2A12 family pinouts
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99dSso0g00004EE
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2599329983858839
CCP3_2/PWM6/A14/P2.6 (] 49 32 [ P3.5/T1/TOCLKO/ECI_4/SS_4/PWMFLT
PWM7/A15/P2.7 [ 50 31 [ P3.4/TO/T1ICLKO/MOSI_4/CMPO
ADC8/AD0/P0.0 [] 51 30 [ P3.3/INT1/CCPO_4/MISO_4/I2CSDA_4
ADC9/AD1/P0.1 [] 52 29 |1 P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
ADC10/AD2/P0.2 [] 53 28 |1 P3.1/TxD/CCP2_4
ECI_3/SS_3/P7.4 [] 54 27 [ P3.0/RXD/CCP3_4/INT4

MOSI_3/P7.5 [} 26 [ P6.7/PWM7_3

I2CSDA_3/MISO_3/P7.6 [] 56 STC8A4K64S2A12 25 [ P6.6/PWM6_3

a
(5]

12CSCL_3/SCLK_3/P7.7 [] 57 LQFP64 24 |1 P6.5/PWM5_3
RxD_4/WR/P4.3 [_] 58 23 [ P6.4/PWM4_3
ADC11/AD3/P0.3 [] 59 22 [ P4.0/WR_3/RxD2_2
T3/ADC12/AD4/P0.4 [] 60 21 1 Gnd
T3CLKO/ADC13/AD5/P0.5 [] 61 20[—1pPs55
T4/ADC14/AD6/P0.6 ] 62 19 ] Vcc
T4CLKO/AD7/P0.7 [] 63 18 [] P5.4/RST/MCLKO
RxD2/PWMO_2/ADCO/P1.0 (] 64 17 ] ADC_Avce
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the last letter of the bottom line of the chip g _]"_“L_ _4
silk screen is the chip version number > Pin




STC8F Series Manual

CCP3_2/PWM6/A14/P2.6 [}
PWM7/A15/P2.7 [
ADC8/AD0/P0.0 [
ADC9/AD1/P0.1 [

ADC10/AD2/P0.2 []
RxD_4/WR/P4.3 [
ADC11/AD3/P0.3 []
T3/ADC12/AD4/P0.4 [}
T3CLKO/ADC13/AD5/P0.5 []
T4/ADC14/AD6/P0.6 []
T4CLKO/AD7/P0.7 [
RxD2/PWMO_2/ADCO/P1.0 [:

the last letter of the bottom line of the chip

silk screen is the chip version number
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37 24 [ P3.5/T1/TOCLKO/ECI_4/SS_4/PWMFELT
38 23 [ P3.4/TO/T1CLKO/MOSI_4/CMPO
39 22 1 P3.3/INT1/CCP0O_4/MISO_4/I12CSDA_4
40 21 [ P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
41 20 P3.1/TXD/CCP2_4
42 STC8A4K64S2A12 9 % P3.0/RXD/CCP3_4/INT4
43 LQFP48 18 ] P4.0/WR_3/RxD2_2
44 17 Gnd
45 16 P5.5
46 151 Vce
47 [ ) 14 [ P5.4/RST/MCLKO
13 [J ADC_Avce
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CCP3_2/PWM6/A14/P2.6 [] 34 22 [ P3.4/TO/T1CLKO/MOSI_4/CMPO
PWM7/A15/P2.7 (] 35 21 |1 P3.3/INT1/CCP0_4/MISO_4/I2CSDA_4
ADC8/AD0/P0.0 [ 36 20 [ P3.2/INTO/CCP1_4/SCLK_4/I12CSCL_4
ADC9/AD1/P0.1 [ 37 19 |1 P3.1/TxD/CCP2_4
ADC10/AD2/P0.2 [ 38 STC8A4KBAS2A12 18 [ 1 P3.0/RXD/CCP3_4/INT4

RxD_4/WR/P4.3 [

w
©
=
-

LQFP44 1 P4.0/WR_3/RxD2_2

ADC11/AD3/P0.3 40 16 1 Gnd
T3/ADC12/AD4/P0.4 41 15 P5.5
T3CLKO/ADC13/AD5/P0.5 42 14 Vcc
T4/ADC14/AD6/P0.6 43 . 13 P5.4/RST/MCLKO
T4CLKO/ABE45/AD7/P0.7TL_] 44 12 ] ADC_AvVce
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the last letter of the bottom line of the chip o pin
silk screen is the chip version number . T~ -
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ADC11/AD3/P0.3 [] 1 401 P0.2/AD2/ADC10
T3/ADC12/AD4/P0.4 [] 2 391 P0.1/AD1/ADC9
T3CLKO/ADC13/AD5/P0.5 [ 3 381 P0.0/ADO/ADC8
T4/ADC14/AD6/PO.E_] 4 371 P2.7/A15/PWM7
T4CLKO/ABSEE/AD7/PO.T ] 5 361 P2.6/A14/PWM6/CCP3_2
RxD2/PWMO_2/ADCO/P1.d—_]| 6 351 P2.5/A13/PWM5/SCLK_2/CCP2_2/I2CSCL_2
TxD2/PWM1_2/ADC1/P1.1 ]| 7 (Q 341 P2.4/A12/PWM4/MISO_2/CCP1_2/I2CSDA_2
ECl/T2/sS/PWM2_2/ADC2/P1. 1| 8 O 331 P2.3/A11/PWM3/MOSI_2/CCP0_2
T2CLKO/MOSI/PWM3_2/ADC3/P1. ] 9 4 °>E 321 P2.2/A10/PWM2/SS_2/ECI_2
CCP3/I2CSDA/MISO/PWM4_2/ADC4/P1.A—] 10 O § 311 P2.1/A9/PWM1
CCP2/12CSCL/SCLK/PWMS5_2/ADCS/P1.d | 11 To 30 [ 1 P2.0/A8/PWMO/RSTSV
XTALO/CCP1/MCLKO_2/PWM6_2/RxD_3/ADC6/P1.EL_] 12 O {3 29[ P4.L/ALE/CMPO_2
XTALI/CCPO/PWM7_2/TxD_3/ADC7/P1.1 ] 13 :'}; 2811 P3.7/INT3/RD_2/TxD_2/CMP+
ADC_AGnd ] 14 = 27 ] P3.6/INT2/WR_2/RxD_2/CMP-
Avref ] 15 N 26 P3.5/TUTOCLKO/ECI_4/SS_4/PWMFLT
ADC_AVcd—] 16 251 P3.4/TO/T1ICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4__] 17 24 P3.3/INT1/CCPO_4/MISO_4/I2CSDA_4
ved ] 18 23] P3.2/INTO/CCP1_4/SCLK_4/12CSCL_4
ps.i ] 19 22[] P3.1/TxD/CCP2_4
Gnd—] 20 21 P3.0/RXD/CCP3_4/INT4




STC8F Series Manual

3.1.3 STC8F2K64S4 family pinouts

TxD4/AD3/P0.3 [] 1 40 [ P0.2/AD2/RxD4
T3/AD4/P0.4 ] 2 391 P0.1/AD1/TxD3
T3CLKO/AD5/P0.5 [ 3 38 1 P0.0/ADO/RxD3
T4/AD6/P0.6 (] 4 37 [ P2.7/A15
T4CLKO/AD7/P0O.7 [ 5 36 [ 1 P2.6/A14/CCP3-2
RxD2/P1.0 ] 6 35[ ] P2.5/A13/SCLK_2/CCP22/I12CSCL_2
TxD2/P1.1 [ 7 34 P2.4/A12/MISO_2/CCP1—2/I2CSDA_2
ECHT2/SS/IP1.2 ] 8 (ﬁ 33| ] P2.3/A11/MOSI_2/ccPo—2
T2CLKO/MOSI/P1.3 [] 9 O 32 P2.2/A10/SS 2/ECI2
'U — —
CCP3/I2CSDA/MISO/P1.4 [] 10 o % 31[] P2.1/A9
CCP2/12CSCL/SCLK/P15 [ 11 E '%’ 30[ ] P2.0/A8/RSTSV
XTALO/E€EPI/MCLKO_2/RxD_3/P1.6 [ 12 o g 29[ ] P4.1/ALE/CMPO_2
XTALI/EESPO/TxD_3/P1.7 [ 13 %) 28] P3.7/INT3/RD_2/TxD_2/CMP+
P45 [] 14 - 27 ] P3.6/INT2/WR_2/RxD_2/CMP-
P46 [] 15 26 ] P3.5/T1/TOCLKO/ECI4/SS_4
P4.7 ] 16 2511 P3.4/TO/T1CLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 17 24 ] P3.3/INT1/EEPO-4/MISO_4/12CSDA_4
Vee [] 18 23[] P3.2/INTO/CCP1-4/SCLK_4/I2CSCL_4
P5.5 ] 19 221 P3.1/TxD/ccP2-4
Gnd ] 20 21 ] P3.0/RxD/CCP3-4/INT4
g
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RUBNE 7
'a 1
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gy EB3EE
S8 22=2g8
NNNS 6o e e
[ N o B a B a Y n N B a B 0 Y
JRYJR385
I2CSDA_2/MISO_2/P2.4 [] 25 16 [ 1 P3.3/INT1/MISO_4/12CSDA_4
12CSCL_2/SCLK_2/P2.5 [] 26 15 [ P3.2/INTO/SCLK_4/12CSCL_4
p2.6 [ 27 14 [ P3.1/TxD/
P27 [] 28 STCL%FFZ,';S‘;“S“ 13 [ P3.0/RXD/INT4
B e R ] = P
X . . - -
RxD4/P0.2 [ 31 10 [ Vee 3 E
TxD4/P0.3 [] 32 ® 9 [1P5.4/RST/MCLKO 3 STC E
L N M OO~ © e -
First
gl—”;”—”;'gl;”—l _Pi_;____llmm
E\'EEEEEE [ANRRNAN|
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EFN2:888 4 STC
= 3 =
Qoo ng ] e -
00O0QE First TTTTTTTT
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the last letter of the bottom line of the chip Pin _ __ &
silk screen is the chip version number
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20 [1P3.7/INT3/RD_2/TxD_2/CMP+

19 [_1P3.6/INT2/WR_2/RxD_2/CMP-
18 [ 1P3.5/TL/TOCLKO/ECH4/SS_4

17 |1 P3.4/TO/TLCLKO/MOSI_4/CMPO

i
(7] o~
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o %)
=3 2
AN HOS
NN
[a N a Ny a e
<O N A
NN NN
I2CSDA_2/MISO_2/eeP4—2/P2.4 [] 25 16 |1 P3.3/INT1/56R8—4/MISO_4/I2CSDA_4
I2CSCL_2/SCLK_2/cera2—2/P2.5 [] 26 15 |1 P3.2/INTO/EP4—4/SCLK_4/12CSCL_4
eep3—2/P2.6 [] 27 CBEIKEASA 14 [ P3.1/TxD1ecPr2—4
P27 28 S CL%FPSGZ“S 13 [ P3.0/RXD/SER3—4/INT4
RxD3/P0.0 [] 29 OFN32 121 Gnd [TNNNNATN!
TxD3/P0.1 [ 30 11[1P55 - -
RxD4/P0.2 [] 31 10 [ Vee = =
TxD4/P0.3 [] 32 . [ 1 P5.4/RST/MCLKO - STC =
A NM<T N O~ - —
\ . e -
|_||_||_| |_||_||_| First TTTTTTTT
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QHdNmswor~ === -
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the last letter of the bottom line of the chip
silk screen is the chip version number
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3.1.4 STC8F2K64S2 family pinouts

A14/P2.6 [}
A15/P2.7 []
ADO/P0.0 [
AD1/P0.1 []
AD2/P0.2 [
RxD_4/WR/P4.3 [}
OBEB/RPO.8 [
T8/ARAJPO.4 [
TECLKO/AB5/P0.5 [
T4J0P6[P0.6 [
TACU@IOBY [PV []

25 [1P3.7/INT3/RD_2/TxD_2/CMP+
24 [1P3.6/INT2/WR_2/RXD_2/CMP-

33 [E1P2.5/A13/SCLK_2/12CSCL_2
32 [1P2.4/A12/MISO_2/12CSDA_2
31 [P2.3/A11/MOSI_2

28 [1P4.2/RD_3/TxD2_2

27 [1P2.0/A8/RSTSV

26 [ _1P4.1/ALE/CMPO_2

23 [1P3.5/T1/TOCLKO/SS_4

30 [1P2.2/A10/SS_2
29 [1P2.1/A9

w
i
N
N

35 21
36 20
37 19
zg STC8F2K64S2 1’;

LQFP44 e
41 15
42 14
43 13
44 12

HNM TN ON~0O0O0 -
—

[ 1P3.1/TxD

[ 1 P3.0/RXD/INT4

1 P4.0/WR_3/RxD2_2
[ 1Gnd

P55

[ 1 Vce

[ 1 P5.4/RST/MCLKO
P47
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S A A A A A S S
Gaoayoooaoobpa
NU)CT,ODMO'JM
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axQO‘QEUQD
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the last letter of the bottom line of the chip
silk screen is the chip version number

[ 1 P3.4/TO/TLCLKO/MOSI_4/CMPO
[ 1 P3.3/INT1/MISO_4/I2CSDA_4
[ 1 P3.2/INTO/SCLK_4/12CSCL_4

STC

TTTTTTITTIT
A

©)
STC

JLLLLLLLLLL
A

o
STC

Ap3/P03 ] 1 40
T3/AD4/P0.4 [ 2 39
T3CLKO/AD5/P0.5 (] 3 38
T4/AD6/PO.d_]| 4 37
T4cLko/AD7/P0. ] 5 36
RxD2/P1.d_] 6 35
Txp2/P1. ] 7 34
T2/ss/p1. ] 8 @ 33
T2clko/mosi/ri 9 5 Q32
o]
12csbA/miso/p1d__ 10 O [ 31
l2csci/sck/prdi— 11 TR 30
S
XTALO/MCLKO_2/RxD_3/P1.d—] 12 O g 29
XTALI/TxD_3/P1.1 13 n 28
P4 ] 14 N7
Pa.d—] 15 26
P4l ] 16 25
MCLKO/RST/P5. 4] 17 24
ved—] 18 23
ps.d | 19 22
Gnd_] 20 21

[ 1 P0.2/AD2
[ 1 P0.1/AD1
[ 1 P0.0/ADO
[ 1 P2.7/A15
[ 1 P2.6/A14

[ 1 P2.3/A11/MOSI_2
[ 1 P2.2/A10/SS_2

[ 1 P2.1/A9

[ 1 P2.0/A8/RSTSV

[ 1 P4.1/ALE/CMPO_2

[ 1 P3.5/T1/TOCLKO/SS_4

[ P3.1/TXD
[ P3.0/RXD/INT4

[ P2.5/A13/SCLK_2/12CSCL_2
[ P2.4/A12/MISO_2/12CSDA_2

[ 1 P3.7/INT3/RD_2/TXxD_2/CMP+
[ 1 P3.6/INT2/WR_2/RXD_2/CMP-

1 P3.4/TO/TLICLKO/MOSI_4/CMPO
[ P3.3/INTL/MISO_4/12CSDA_4
[ P3.2/INTO/SCLK_4/12CSCL_4
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NANNANNAAA
I2CSDA_2/MISO_2/P2.4 [ 25 16 [ 1 P3.3/INT1/MISO_4/I2CSDA_4
12CSCL_2/SCLK_2/P2.5 [ 26 15 |1 P3.2/INTO/SCLK_4/I2CSCL_4
p2.6 [ 27 14 [ P3.1/TXD
P27 [ 28 STCL%FF2§3‘52“SZ 13 [ 1 P3.0/RXD/INT4
P0.0 [] 29 OFN32 12[16Gnd [ENNREN
P0.1 [] 30 11 1P55 -
P0.2 [] 31 10 [ Vee -
P0.3 [ 32 ® 1 P5.4/RST/MCLKO 3 STC
—NM < N O~ -
\ . e
Q000000 N s
01N
QHN®mS WO~ P
EEEEEEEE [ARRRNAN|
ANNHOXB® = O
ER%209234 ¢ =
FREZag g 3 STC
o< IS = —
¥ 00 Nlé . -1e®
Qgﬁg; Fl?st TTTTTTTT
-2 B —bin _ _ 2
= [ARNNNNT
S 40
s -
& 3 STC
the last letter of the bottom line of the chip ) Je o)
silk screen is the chip version number Fi T‘SI 1| TTTTTT
—pin __ _
T2ss/P12 [ 1 20 [ PLU/TXD2
T2CLKO/MOSI/PL1.3 [] 2 4 19 [ P1.0 /RxD2
12CSDA/MISOP1.4 [] 3 Ry 18 1 P3.7/CMP+/INT3/TxD_2
12CSCL/SCLK/P1.5 [ 4 OO 17 [ P3.6/INT2/RxD_2/CMP-
MCLKO_2/XTALO/RxD_3/P1.6 [ 5 89 16 [ P3.5/TUTOCLKO/SS_4
XTALITXD_3/P1.7 [] 6 SR 15[ P3.4/TO/TICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 7 ol 14 [] P3.3/INTL/MISO_4/12CSDA_4
Vee [] 8 9 13 [ P3.2/INTO/SCLK_4/12CSCL_4
P55 [] 9 12 [ P3.1/TxD
Gnd [] 10 11 [ P3.0/RxD/INT4
RxD2/P1.0 C 1 16 1 P3.7/CMP+/INT3/TXD_2
TxD2/P1.1 £ 2 9 15 1 P3.6/INT2/RxD_2/CMP-
MCLKO_2/XTALO/RxD_3/P1.6 [ 3 » 8 14 ] P3sTUTOCLKO/SS 4
XTALITxD_3/P1.7 = 4 Qu 13 1 P3.4/TO/TICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 5 52 12 1 P3.3/INTL/MISO_4/12CSDA_4
vee ] 6 5 u 1 P3.2/INTO/SCLK_4/12CSCL_4
ps5 ] 7 o 10 2 P3.uTxD
end T 8 9 [ 1 P3.0/RxD/INT4
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3.1.5 STC8F1K08S2 family pinouts

T2ssip12 ] 1 20 [ PLUTXD2
T2CLKO/MOSI/PL.3 [] 2 4 19 [ P1.0 /RxD2
12CSDA/MISO/PL.4 [] 3 ? 18 [ P3.7/INT3/TXD_2/CMP+
12CSCL/SCLK/PL5 [] 4 o 17 [ P3.6/INT2/RxD_2/CMP-
MCLKO_2/RxD_3/P1.6 [ 5 3 16 [] P3.5/TL/TOCLKO/SS_4
TxD_3/P1.7 ] 6 g 15 [ P3.4/T0/T1CLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 7 o 14 [ 1 P3.3/INTL/MISO_4/12CSDA_4
vee [ 8 3 13 [ P3.2/INTO/SCLK_4/12CSCL_4
P55 [ 9 © 12 [ P3.UTxD
Gnd [ 10 11 [ P3.0/RxD/INT4
Note: The P1.0
and P11 pins are TxD2/P1.1 [] 1 16 [ P3.7/INT3/TxD_2/CMP+
not the same as e RxD/P1.0 [ 2 15 [ P3.6/INT2/RxD_2/CMP-
the PR MCLKO_2/RxD_3iPL6 [ 3 " 14 ] P3.5/TL/TOCLKO/SS 4
- TXD_3/P1L7 [ 4 o) 13 [ P3.4/TO/TICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 5 =2 12 [ P3.3/INTL/MISO_4/12CSDA_4
vee (] 6 e 11 [ P3.2/INTO/SCLK_4/12CSCL_4
P55 ] 7 10 [ P3.1/TxD
Gnd (] 8 9 [1 P3.0/RxD/INT4
MCLKO/RST/PS.4 L] 1 8 L p3.3INTL/MISO_4/12CSDA 4
Vee L] 2 3 7 E pa2/INTO/SCLK_4/12CSCL_4
P55 [ 3 3 6 P3.1/TXD N N
Gnd [] 4 5

P3.0/RxD/INT4

3.1.6 STC8H1KO08S2A10 fami

ly pinouts

ECI/SS/ADC2/P1.2 [
MOSI/ADC3/P1.3 [
12CSDA/MISO/ADCA4/P1.4 []
12CSCL/SCLK/ADC5/P1.5 []
MCLKO_2/RxD_3/ADC6/P1.6 []
TxD_3/ADC7/P1.7 []
12CSDA_2/MCLKO/RST/P5.4 []
Vce/ADC_AVee []
12CSCL_2/P5.5 []

Gnd/ADC_AGnd [}

B ©O© oo ~NOO U WNPRP

o

02d0S/0¢dOSs L

20
19
18
17
16
15
14
13
12
11

[ 1 P1.1/ADC1/TxD2/CCPO

[ 1 P1.0/ADCO/RxD2/CCP1

[ P3.7/INT3/TxD_2/CCP2_2/CCP2/CMP+
[ 1 P3.6/ADC14/INT2/RxD_2/CCP1_2/CMP-
1 P3.5/ADC13/T1/TOCLKO/CCPO_2

1 P3.4/ADC12/TO/TICLKO/ECI_2/CMPO
[ 1 P3.3/ADC11/INT1/SCLK_2

1 P3.2/ADC10/INTO/MISO_2

[1 P3.1/ADCY/TXD/T2/MOSI_2

1 P3.0/ADC8/RXD/T2CLKO/INT4/SS_2

TxD2/CCPO/ADC1/P1.1 []
RxD2/CCP1/ADCO/P1.0 [
MCLKO_2/RxD_3/ADC6/P1.6 []
TxD_3/ADC7/P1.7 [
12CSDA_2/MCLKO/RST/P5.4 [
Vce/ADC_AVee [
12cscL_2/P5.5 []
Gnd/ADC_AGnd []

O N WN

91dOS

16
15
14
13
12
11
10

1 P3.7/INT3/TXD_2/CCP2/CCP2_2CMP+

1 P3.6/ADC14/INT2/RxD_2/CCP1_2/CMP-
1 P3.5/ADC13/T1/TOCLKO/CCPO_2

1 P3.4/ADC12/TO/T1ICLKO/ECI_2/CMPO
1 P3.3/ADC1UINT1/SCLK_2

1 P3.2/ADC10/INTO/MISO_2

[ 1 P3.1/ADCY/TXD/T2/MOSI_2

1 P3.0/ADC8/RXD/T2CLKO/INT4/SS_2
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3.1.7 GX8S003 family pinouts

Special pin package for customer needs

BEEP/PWM7/CCP1_3/ADC3/P1.3 []
CMP-/TXD/ADC4/P1.4 []

CMP+/RxD/ADC5/P1.5 [

ECI/RST/P5.4 [

RxD_3/INT2/XTALI/ADC6/P1.6 [
TxD_3/INT3/XTALO/ADC7/P1.7 [

Gnd [

ICPSDA/I2CSDA_2/TxD_2/P5.5 [

Vee [
SPI_SS/PWM5_2/CCP2_3/T2CLKO/ADC8/P3.0 []

P ©O© o0 ~NOO U A wWwN PR

o

02d0S/0¢dOSs L

20
19
18
17
16
15
14
13
12
11

[ P1.2/ADC2/PWM6/CCPO_3/TxD2/ADC_ETR

1 P1.1/ADC1/PWMS/CCP2_2/RxD2

[ P1.0/ADCO/RxD_2/12CSCL_2/ICPSCL/INT4

1 P3.7/SPI_MISO/PWM4/CCP1_2

1 P3.6/ADC14/SPI_MOSI/PWM3/CCP0_2

1 P3.5/ADC13/T1/TOCLKO/SPI_SCLK/PWM2/CCP2
1 P3.4/ADC12/TO/T1ICLKO/PWM1/CCP1/MCLKO/CMPO
1 P3.3/ADC11/PWMO/CCPO/INT1

[ P3.2/ADC10/12CSCL/ADC_ETR_2/INTO

1 P3.1/ADC9/T2/12CSDA/PWMFLT/PWM1_2

3.1.8 STC8H1KO08S2 family pinouts

T2/SS/P1.2 [ 1 20 [] P1L.1/TxD2
T2CLKO/MOSI/PL1.3 [ 2 4 19 [] P1.0 /RxD2
12CSDA/MISO/P1.4 [ 3 Q! 18 [ P3.7/INT3/TXD_2/CMP+
I2CSCL/SCLK/P1.5 [] 4 o 17 [ P3.6/INT2/RXD_2/CMP-
MCLKO_2/XTALO/RxD_3/P1.6 (| 5 3 16 [] P3.5/T1/TOCLKO/SS_4
XTALUTxD_3/P1.7 ] 6 Q 15 [] P3.4/T0/T1ICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 [ 7 14 [ P3.3/INT1/MISO_4/12CSDA_4
Vee [ 8 13 [ P3.2/INTO/SCLK_4/12CSCL_4
P55 ] 9 12 [ P3.1/TxD
Gnd [ 10 11 [ P3.0/RxD/INT4
RxD2/P1.0 [ 1 16 [ P3.7/INT3/TXD_2/CMP+
TxD2/P1.1 [] 2 15 [ P3.6/INT2/RXD_2/CMP-
MCLKO_2/XTALO/RxD_3/P1.6 [ 3 » 14 [] P3.5/T1/TOCLKO/SS_4
XTALUTxD_3/P1.7 (] 4 @) 13 [] P3.4/TO/TICLKO/MOSI_4/CMPO
MCLKO/RST/P5.4 (] 5 2 12 [ P3.3/INT1/MISO_4/I2CSDA _4
Vee (] 6 @ 11 [ P3.2/INTO/SCLK_4/12CSCL_4
P55 ] 7 10 [ P3.1/TxD
Gnd ] 8 9 [ P3.0/RxD/INT4
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3.2 Pin descriptions

3.2.1 STC8A8K64S4A12 family pin descriptions

Number i
LQFP64S LQFP48 LQFP44 PDIP40 Name SliEe Instructions
1 L P5.2 I/0 | Standard 10 Pins
RxD4 2 | Serial Port 4 Receive Pin
5 5 P5.3 I/0 | Standard 10 Pins
TxD4 2 (@) Serial Port 4 Transport Pin
P1.1 I/O | Standard 10 Pins
3 3 5 ; ADC1 | ADC analog input channel 1
PWM1_2 0 Enhanced PWM channel 1 output pin
TxD2 0 Serial Port 2 Transport Pin
P1.2 I/0 | Standard 10 Pins
ADC?2 I ADC analog input channel 2
A p ; 5 PWM2_2 O | Enhanced PWM channel 2 output pin
SS I/0 | SPI Slave selection
T2 | Timer 2 external clock input
ECI | PCA external pulse input
P1.3 I/0 | Standard 10 Pins
ADC3 | ADC analog input channel 3
5 5 4 9 PWM3_2 0 Enhanced PWM channel 3 output pin
MOSI I/0 | SPI master output slave input
T2CLKO O | Timer 2 clock frequency output
6 P6.0 I/O | Standard 10 Pins
PWMO_3 0 Enhanced PWM channel 0 output pin
. P6.1 I/0 | Standard 10 Pins
PWM1_3 O | Enhanced PWM channel 1 output pin
P6.2 I/0 | Standard 10 Pins
8 PWM2_3 (@) Enhanced PWM channel 2 output pin
P6.3 I/O | Standard 10 Pins
’ PWM3_3 0 Enhanced PWM channel 3 output pin
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Number i
LQFP64S | LQFP48 | LQFP44 | PDIP40 Name Class Instruction
P1.4 I/0 | Standard IO Pins
ADC4 | ADC analog input channel 4
10 6 , 10 PWM4_2 ) Enhanced PWM channel 4 output pin
MISO 1/10 SPI master input slave output
SDA 110 12C nterface data line
CCP3 1/0 PCA external pulse input
P4.4 1/0 | Standard IO Pins
11 7 6 RD O External bus read signal line
TxD_4 @) Serial Port 1 Transport Pin
P15 1/0 | Standard IO Pins
ADC5 | ADC analog input channel 5
19 8 7 " PWM5_2 ) Enhanced PWM channel 5 output pin
SCLK 1/0 | SPI Clock line
SCL 1/0 12C Clock line
CCP2 1/10 PCA capture input and pulse output
P1.6 I/0 | Standard 10 Pins
ADC6 | ADC analog input channel 6
RxD_3 | Serial Port 1 Receive Pin
13 9 8 12 PWM6_2 ) Enhanced PWM channel 6 output pin
MCLKO_2 ) Main clock frequency output
CCP1 1/0 PCA capture input and pulse output
XTALO ) Output pin of external crystal
P1.7 1/0 | Standard IO Pins
ADC7 | ADC analog input channel 7
TxD_3 O Serial Port 1 Transport Pin
14 10 9 13 PWM7_2 ) Enhanced PWM channel 7 output pin
CCPO 1/0 PCA capture input and pulse output
External crystal/external clock input
XTALI I .
pin
15 1 10 14 ADC_AGnd | GND | ADC GND
16 12 11 15 AVref | ADC reference voltage pin
17 13 12 16 ADC_Avcc | VCC | ADCVCC
P5.4 I/0 | Standard IO Pins
18 14 13 17 RST I Reset Pin
MCLKO O Main clock frequency output
19 15 14 18 Vce VCC | Source Pin
20 16 15 19 P5.5 1/0 | Standard IO Pins
21 17 16 20 Gnd GND | GND
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Number Name Class Instruction
LQFP64S | LQFP48 | LQFP44 | PDIP40
P4.0 I/0 | Standard IO port
22 18 17 WR_3 O External bus write signal line
RxD2_2 | Serial Port 2 Receive Pin
o P6.4 I/0 | Standard 10 port
PWM4_3 (@) Enhanced PWM channel 4 output pin
24 P6.5 I/0 | Standard IO port
PWM5_3 O Enhanced PWM channel 5 output pin
oc P6.6 I/0 | Standard IO port
PWM6_3 (@) Enhanced PWM channel 6 output pin
2% P6.7 I/0 | Standard IO port
PWM7_3 @) Enhanced PWM channel 7 output pin
P3.0 I/0 | Standard IO port
RxD | Serial Port 1 Receive Pin
27 19 18 21 PCA CAPTURE INPUT AND PULSE
CCP3_4 110
- OUTPUT
INT4 I External interrupt 4
P3.1 I/0 | Standard 10 port
28 20 19 22 TD @) Serial Port 1 Transport Pin
CCP2_4 1/0 | PCA capture input and pulse output
P3.2 I/0 | Standard 1O port
INTO | External interrupt O
29 21 20 23 CCP1 4 I/0 | PCA capture input and pulse output
SCLK 4 I/0 | SPI CLOCK LINE
SCL_4 I/0 | 12C CLOCK LINE
P3.3 I/0 | Standard IO port
INT1 | External interrupt 1
30 22 21 24 CCP0O_4 1/0 | PCA capture input and pulse output
MISO_4 I/0 | SPI master input slave output
SDA 4 I/0 | 12C INTERFACE DATA LINE
P3.4 I/0 | Standard IO port
TO | Timer 0 external clock input
31 23 22 25 T1CLKO (@) Timer 1 clock frequency output
MOSI_4 I/O | SPI master output slave input
CMPO (@) Comparator output
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Number i
LQFP64S LQFP48 LQFP44 PDIP40 Name CEEE Instreuction
P3.5 I/0 | Standard IO port
T1 | Timer 1 external clock input
TOCLKO 0 Timer 0 clock divider output
32 24 23 26 ECI 4 | PCA external pulse input
SS 4 | SPI slave select pin (host output)
Enhanced PWM external anomaly
PWMFLT I .
detection pin
33 25 P5.0 I/0 | Standard 10O port
RxD3_2 | Serial Port 3 Receive Pin
4 26 P5.1 I/0 | Standard IO port
TxD3 2 0 Serial Port 3 Transport Pin
P3.6 I/0 | Standard 10O port
INT2 | External interrupt 2
35 27 24 27 WR_2 (@) External bus write signal line
RxD_2 | Serial Port 1 Receive Pin
CMP- I Comparator negative input
P3.7 I/0 | Standard 10 port
INT3 | External interrupt3
36 28 25 28 RD_2 @) External bus read signal line
TxD 2 @] Serial Port 1 Transport Pin
CMP+ | Comparator positive input
P4.1 I/O | Standard 10 port
37 29 26 29 ALE (@) Address latch signal
CMPO_2 O Comparator output
38 P7.0 I/0 | Standard IO port
CCP0O_3 I/0 | PCA capture input and pulse output
30 P7.1 I/0 | Standard IO port
CCP1_3 I/0 | PCA capture input and pulse output
40 P7.2 I/0 | Standard IO port
CCP2_3 I/0 | PCA capture input and pulse output
. P7.3 I/0 | Standard 10O port
CCP3_3 I/0 | PCA capture input and pulse output
P2.0 I/0 | Standard IO port
A8 I Address bus
42 30 27 30 PWMO 0 Enhanced PWM channel 0 output pin
the port can be configured during ISP
RSTSV -
download
P4.2 I/O | Standard 10 port
43 31 28 RD_3 (@] External bus read signal line
TxD2_2 (@) Serial Port 2 Transport Pin
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Number i
LQFP64S | LQFP48 | LQFP44 | PDIP40 Name Class Instruction
P2.1 1/0 Standard 10 port
44 32 29 31 A9 | Address bus
PWM1 ) Enhanced PWM channel 1 output pin
P2.2 1/0 | Standard IO port
Al10 I Address bus
45 33 30 32 PWM2 @) Enhanced PWM channel 2 output pin
SS 2 | SPI slave select pin (host output)
ECI 2 | PCA external pulse input
P2.3 1/0 Standard 10 port
All I Address bus
46 34 31 33 PWM3 ) Enhanced PWM channel 3 output pin
MOSI_2 1/0 SP1 master output slave input
CCPO_2 1/0 PCA capture input and pulse output
P2.4 1/0 | Standard IO port
Al12 I Address bus
PWM4 @] Enhanced PWM channel 4 output pin
47 35 32 34 :
MISO_2 1/0 SPI master input slave output
SDA_2 110 12C INTERFACE DATA LINE
CCP1_2 1/0 PCA capture input and pulse output
P2.5 1/0 Standard 10 port
Al3 I Address bus
PWM5 O Enhanced PWM channel 5 output pin
48 36 33 35
SCLK_2 1/0 | SPI CLOCK LINE
SCL_2 1/0 12C CLOCK LINE
CCP2_ 2 1/0 PCA capture input and pulse output
P2.6 1/0 Standard 10 port
e o - 36 Al4 I Address bus -
PWM6 @) Enhanced PWM channel 6 output pin
CCP3_2 1/0 PCA capture input and pulse output
P2.7 1/0 Standard 10 port
50 38 35 37 Al5 I Address bus
PWM7 O Enhanced PWM channel 7 output pin
P0.0 1/0 Standard 10 port
ADO | Address bus
51 39 36 38 -
ADC8 | ADC analog input channel 8
RxD3 | Serial Port 3 Receive Pin
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Number Name Class Instruction
LQFP64S LQFP48 LQFP44 PDIP40
PO.1 I/0 | Standard 10 port
- 40 37 39 AD1 | Address bus _
ADC9 | ADC analog input channel 9
TxD3 0] Serial Port 3 Transport Pin
P0.2 I/0 | Standard 10 port
AD2 | Address bus
53 41 38 40 -
ADC10 | ADC analog input channel 10
RxD4 | Serial Port 4 Receive Pin
P7.4 I/0 | Standard 10 port
54 SS 3 | SPI slave select pin (host output)
ECI 3 | PCA external pulse input
. P7.5 I/0 | Standard 10 port
MOSI_3 I/0 | SPI master output slave input
P7.6 I1/0 | Standard 1O port
56 MISO_3 1/0 | SPI master input slave output
SDA_3 I/0 | I2C INTERFACE DATA LINE
P7.7 I/0 | Standard 10 port
57 SCLK_3 | 1/0 | SPICLOCK LINE
SCL_3 I/0 | 12C CLOCK LINE
P4.3 I/0 | Standard 10 port
58 42 39 WR O External bus write signal line
RxD_4 | Serial Port 1 Receive Pin
P0.3 I/0 | Standard 10 port
= = i . AD3 I Address bus _
ADC11 | ADC analog input channel 11
TxD4 @) Serial Port 4 Transport Pin
P0.4 I/0 | Standard 10 port
60 a4 a1 ) ADA4 | Address bus .
ADC12 | ADC analog input channel 12
T3 | Timer 3 external clock input
Number Name Class Instruction
LQFP64S LQFP48 LQFP44 PDIP40
P0.5 I/0 | Standard 10 port
61 45 12 3 AD5 I Address bus -
ADC13 I ADC analog input channel 13
T3CLKO O | Timer 3 clock frequency output
P0.6 I/0 | Standard 10 port
62 46 43 4 ADG6 | Address bus
ADC14 | ADC analog input channel 14
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T4 | Timer 4 external clock input
P0.7 I/0 | Standard 10 port
63 47 44 5 AD7 I Address bus
TACLKO O | Timer 4 clock frequency output
P1.0 I/0 | Standard IO port
ADCO I ADC analog input channel 0
64 48 1 6 2
PWMO_2 @) Enhanced PWM channel 0 output pin
RxD2 I Serial Port 2 Receive Pin

3.2.2 STC8A4K64S2A12 family pin descriptions

Number i
LQFP64S LQFP48 LQFP44 PDIP40 Name SlEEs Instruction
1 1 P5.2 I/0 | Standard 10 Pins
2 2 P5.3 I/0 | Standard IO Pins
P1.1 I/0 | Standard 10 Pins
3 3 5 ; ADC1 | ADC analog input channel 1
PWM1_2 0 Enhanced PWM channel 1 output pin
TxD2 @) Serial Port 2 Transport Pin
P1.2 I/O | Standard 10 Pins
ADC2 | ADC analog input channel 2
PWM2_2 (@] Enhanced PWM channel 2 output pin
4 ¢ 3 8 SS I/0 | SPI Slave selection
T2 | Timer 2 external clock input
ECI | PCA external pulse input
P1.3 I/0 | Standard 10 Pins
ADC3 | ADC analog input channel 3
5 5 4 9 PWM3_2 O | Enhanced PWM channel 3 output pin
MOSI I/0 | SPI master output slave input
T2CLKO O | Timer 2 clock frequency output
P6.0 I/O | Standard 10 Pins
0 PWMO_3 (@) Enhanced PWM channel 0 output pin
; P6.1 I/O | Standard 10 Pins
PWM1_3 0 Enhanced PWM channel 1 output pin
8 P6.2 I/0 | Standard IO Pins
PWM2_3 O | Enhanced PWM channel 2 output pin
9 P6.3 I/O | Standard 10 Pins
PWM3_3 0 Enhanced PWM channel 3 output pin
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Number i
LQFP64S | LQFP48 | LQFP44 | PDIP40 Name Class Instruction
P1.4 1/0 | Standard 10 port
ADC4 | ADC analog input channel 4
10 6 , 10 PWM4_2 ) Enhanced PWM channel 4 output pin
MISO 1/10 SPI master input slave output
SDA 110 I12C INTERFACE DATA LINE
CCP3 1/0 PCA capture input and pulse output
P4.4 1/0 | Standard 10 port
11 7 6 RD O External bus read signal line
TxD_4 @) Serial Port 1 Transport Pin
P1.5 1/0 | Standard 10 port
ADC5 | ADC analog input channel 5
19 8 7 " PWM5_2 ) Enhanced PWM channel 5 output pin
SCLK 1/0 | SPI CLOCK LINE
SCL 110 12C CLOCK LINE
CCP2 1/10 PCA capture input and pulse output
P1.6 1/0 | Standard 1O port
ADC6 | ADC analog input channel 6
RxD_3 | Serial Port 1 Receive Pin
13 9 8 12 PWM6_2 ) Enhanced PWM channel 6 output pin
MCLKO_2 ) Main clock frequency output
CCP1 1/0 PCA capture input and pulse output
XTALO ) Output pin of external crystal
P1.7 1/0 | Standard 10 port
ADC7 | ADC analog input channel 7
TxD_3 O Serial Port 1 Transport Pin
14 10 9 13 PWM7_2 ) Enhanced PWM channel 7 output pin
CCPO 1/0 PCA capture input and pulse output
External crystal/external clock input
XTALI I .
pin
15 1 10 14 ADC_AGnd | GND | ADC GND
16 12 11 15 AVref | ADC reference voltage pin
17 13 12 16 ADC_AVcc | VCC | ADC SOURCE PIN
P5.4 1/0 | Standard 10 port
18 14 13 17 RST | Reset pin
MCLKO O Main clock frequency output
19 15 14 18 Vce VCC | VCC
20 16 15 19 P5.5 I1/0 | Standard 10 port
21 17 16 20 Gnd GND | GND
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Number Name Class Instruction
LQFP64S | LQFP48 | LQFP44 | PDIP40
P4.0 I/0 | Standard IO port
22 18 17 WR_3 O External bus write signal line
RxD2_2 | Serial Port 2 Receive Pin
o P6.4 I/0 | Standard 10 port
PWM4_3 (@) Enhanced PWM channel 4 output pin
24 P6.5 I/0 | Standard IO port
PWM5_3 O Enhanced PWM channel 5 output pin
oc P6.6 I/0 | Standard IO port
PWM6_3 (@) Enhanced PWM channel 6 output pin
2% P6.7 I/0 | Standard IO port
PWM7_3 @) Enhanced PWM channel 7 output pin
P3.0 I/0 | Standard IO port
97 19 18 21 RxD | Serial Port 1 Beceive Pin
CCP3 4 I/0 | PCA capture input and pulse output
INT4 I External interrupt 4
P3.1 I/0 | Standard 10 port
28 20 19 22 TD O Serial Port 1 Transport Pin
CCP2_4 I1/0 | PCA capture input and pulse output
P3.2 I/0 | Standard IO port
INTO | External interrupt O
29 21 20 23 CCP1 4 I/0 | PCA capture input and pulse output
SCLK 4 I/0 | SPI CLOCK LINE
SCL_4 I/0 | 12C CLOCK LINE
P3.3 I/0 | Standard IO port
INT1 | External interrupt 1
30 22 21 24 CCP0_4 1/0 | PCA capture input and pulse output
MISO_4 I/0 | SPI master input slave output
SDA 4 I/0 | 12C INTERFACE DATA LINE
P3.4 I/0 | Standard IO port
TO | Timer 0 external clock input
31 23 22 25 T1CLKO (@) Timer 1 clock frequency output
MOSI_4 I/O | SPI master output slave input
CMPO (@) Comparator output
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Number i
LQFP64S LQFP48 LQFP44 PDIP40 Name CEEE Instruction
P3.5 I/0 | Standard IO port
T1 | Timer 1 external clock input
TOCLKO 0 Timer 0 clock divider output
32 24 23 26 ECI_4 I PCA EXTERNAL PULSE INPUT
SS 4 | SPI slave select pin (host output)
Enhanced PWM external anomaly
PWMFLT I .
detection pin
33 25 P5.0 I/0 | Standard 10O port
34 26 P5.1 I/0 | Standard IO port
P3.6 I/0 | Standard 10O port
INT2 | External interrupt 2
35 27 24 27 WR_2 (@) External bus write signal line
RxD_2 | Serial Port 1 Receive Pin
CMP- | Comparator negative input
P3.7 I/0 | Standard IO port
INT3 | External interrupt3
36 28 25 28 RD_2 O External bus read signal line
TxD_2 @) Serial Port 1 Transport Pin
CMP+ | Comparator positive input
P4.1 I/0 | Standard 10O port
37 29 26 29 ALE (@) Address latch signal
CMPOQO_2 (@) Comparator output
38 P7.0 I/0 | Standard IO port
CCP0O_3 I/0 | PCA capture input and pulse output
% P7.1 I/0 | Standard 1O port
CCP1 3 I/0 | PCA capture input and pulse output
40 P7.2 I/0 | Standard IO port
CCP2_3 I/0 | PCA capture input and pulse output
i P7.3 I/0 | Standard IO port
CCP3_3 I/0 | PCA capture input and pulse output
P2.0 I/0 | Standard IO port
A8 I Address bus
42 30 27 30 PWMO 0 Enhanced PWM channel 0 output pin
the port can be configured during ISP
RSTSV -
download
P4.2 I/0 | Standard 10O port
43 31 28 RD_3 (@] External bus read signal line
TxD2_2 (@) Serial Port 2 Transport Pin
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Number i
LQFP64S LQFP48 LQFP44 PDIP40 Name Gl Instruction
P2.1 1/0 Standard 10 port
44 32 29 31 A9 | Address bus
PWM1 ) Enhanced PWM channel 1 output pin
P2.2 1/0 | Standard IO port
Al10 I Address bus
45 33 30 32 PWM2 @) Enhanced PWM channel 2 output pin
SS 2 | SPI slave select pin (host output)
ECI_2 I PCA EXTERNAL PULSE INPUT
P2.3 1/0 Standard 10 port
All I Address bus
46 34 31 33 PWM3 ) Enhanced PWM channel 3 output pin
MOSI_2 1/0 SP1 master output slave input
CCPO_2 1/0 PCA capture input and pulse output
P2.4 1/0 | Standard IO port
Al12 I Address bus
PWM4 @] Enhanced PWM channel 4 output pin
47 35 32 34 MISO_2 1/0 SPI master input slave output
SDA_2 110 12C INTERFACE DATA LINE
PCA CAPTURE INPUT AND PULSE
CCP1_2 1/0
- OUTPUT
P2.5 1/0 Standard 10 port
Al3 I Address bus
PWM5 O Enhanced PWM channel 5 output pin
48 36 33 35
SCLK_2 1/0 | SPI CLOCK LINE
SCL_2 1/0 12C CLOCK LINE
CCP2_ 2 1/0 PCA capture input and pulse output
P2.6 1/0 Standard 10 port
e o - 36 Al4 I Address bus -
PWM6 @) Enhanced PWM channel 6 output pin
CCP3_2 1/0 PCA capture input and pulse output
P2.7 1/0 Standard 10 port
50 38 35 37 Al5 I Address bus
PWM7 O Enhanced PWM channel 7 output pin
P0.0 1/0 Standard 10 port
51 39 36 38 ADO | Address bus
ADCS8 I ADC analog input channel 8
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Number Name Class Instruction
LQFP64S LQFP48 LQFP44 PDIP40
PO.1 I/0 | Standard 10 port
52 40 37 39 AD1 | Address bus
ADC9 | ADC analog input channel 9
P0.2 I/0 | Standard IO port
53 41 38 40 AD2 I Address bus
ADC10 | ADC analog input channel 10
P7.4 I/0 | Standard 10 port
54 SS 3 | SPI slave select pin (host output)
ECL_3 I PCA EXTERNAL PULSE INPUT
- P75 I/0 | Standard 10 port
MOSI_3 I/0 | SPI master output slave input
P7.6 I/0 | Standard 10 port
56 MISO_3 I/0 | SPI master input slave output
SDA_3 I/0 | I2C INTERFACE DATA LINE
P7.7 I/0 | Standard IO port
57 SCLK_3 | 1/0 | SPICLOCK LINE
SCL_3 I/0 | 12C CLOCK LINE
P4.3 I/0 | Standard 10 port
58 42 39 WR @) External bus write signal line
RxD_4 | Serial Port 1 Receive Pin
P0.3 I/O | Standard IO port
59 43 40 1 AD3 | Address bus
ADC11 | ADC analog input channel 11
P0.4 I/0 | Standard 10 port
50 4 a1 ) AD4 I Address bus _
ADC12 | ADC analog input channel 12
T3 | Timer 3 external clock input
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Number Name Class Instruction
LQFP64S LQFP48 LQFP44 PDIP40
P0.5 I/0 | Standard 10 port
AD5 | Address bus
61 45 42 3 -
ADC13 | ADC analog input channel 13
T3CLKO 0 Timer 3 clock frequency output
P0.6 I/0 | Standard 10 port
AD6 | Address bus
62 46 43 4 _
ADC14 | ADC analog input channel 14
T4 | Timer 4 external clock input
P0.7 I/0 | Standard 10 port
63 47 44 5 AD7 | Address bus
T4CLKO O | Timer 4 clock frequency output
P1.0 I/0 | Standard 10 port
ADCO | ADC analog input channel 0
64 48 1 6 .
PWMO_2 O | Enhanced PWM channel 0 output pin
RxD2 I Serial Port 2 Receive Pin

3.2.3 STC8F2K6454 family pin descriptions

Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
P1.1 I/0 | Standard 10 Pins
2 ! 2 TxD2 O Serial Port 2 Transport Pin
P1.2 1/0 | Standard 1O Pins
3 8 3 SS | SPI Slave selection
T2 | Timer 2 external clock input
P1.3 1/0 | Standard 10 Pins
4 9 4 MOSI 1/0 | SPI master output slave input
T2CLKO O Timer 2 clock frequency output
P1.4 1/0 | Standard 10 Pins
5 10 5 MISO 1/0 | SPI master input slave output
SDA 1/0 | 12C Data Interface Line
P4.4 1/0 | Standard 10 Pins
6 RD @] External bus read signal line
TxD_4 O Serial Port 1 Transport Pin
P1.5 1/0 | Standard 10 Pins
7 11 6 SCLK 1/0 | SPI Clock line
SCL 1/0 | 12C Clock line
8 12 7 P1.6 1/0 | Standard 10 Pins
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RxD_3 | Serial Port 1 Receive Pin
XTALO @] Output pin of external crystal
MCLKO_2 O Main clock frequency output
P1.7 1/0 | Standard 10O Pins
9 13 8 TxD_3 @] Serial Port 1 Transport Pin
XTALI I External crystal/external clock input pin
10 14 P4.5 I/0 | Standard 10 Pins
11 15 P4.6 1/0 | Standard IO Pins
12 16 P4.7 I1/0 | Standard 10 Pins
P5.4 1/0 | Standard 1O Pins
13 17 9 RST I Reset Pine
MCLKO O Main clock frequency output
14 18 10 Vce VCC | Source Pin

-41-




STC8F Series Manual

Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
15 19 11 P5.5 1/0 | Standard 10 Pins
16 20 12 Gnd GND | GND
P4.0 1/0 | Standard 10 Pins
17 WR_3 O External bus write signal line
RxD2_2 | Serial Port 2 Receive Pin
P3.0 I1/0 | Standard 10 Pins
18 21 13 RxD | Serial Port 1 Receive Pin
INT4 | External interrupt 4
P3.1 1/0 | Standard 10 Pins
19 22 14 ; .
TxD O Serial Port 1 Transport Pin
P3.2 1/0 | Standard IO Pins
INTO | External interrupt 0
20 23 15 -
SCL 4 1/0 | 12C Clock line
SCLK_4 1/0 | SPI Clock pin
P3.3 1/0 | Standard 10 Pins
INT1 | External interrupt 1
21 24 16 ; .
SDA 4 1/0 | 12C interface data line
MISO_4 1/0 | SPI master input slave output
P3.4 I1/0 | Standard 10 Pins
TO | Timer 0 external clock input
22 25 17 T1CLKO ) Timer 1 clock frequency output
MOSI_4 1/0 | SPI master output slave input
CMPO O Comparator output
P3.5 1/0 | Standard IO Pins
T1 | Timer 1 external clock input
23 26 18 5 —
TOCLKO ) Timer 0 clock divider output
SS 4 | SPI slave select pin (host output)
P3.6 I/0 | Standard 10 Pins
INT2 | External interrupt 2
24 27 19 WR_2 @) External bus write signal line
RxD_2 | Receiver 1 of serial port 1
CMP- | Comparator negative input
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Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
P3.7 I/O | Standard 10 Pins
INT3 | External interrupt 3
25 28 20 RD_2 O External bus read signal line
TxD_2 O Serial Port 1 Transport Pin
CMP+ | Comeparator positive input
P4.1 I/0 | Standard IO Pins
26 29 ALE @] Address latch signal
CMPO_2 O Comparator output
P2.0 I/0 | Standard IO Pins
A8 | Address bus
27 30 21 . :
The initial level of the port can be configured
RSTSV - .
during ISP download
P4.2 I/O | Standard 10 Pins
28 RD_3 @] External bus read signal line
TxD2_2 @] Serial Port 2 Transport Pin
P2.1 I/0 | Standard IO Pins
29 31 22
A9 | Address bus
P2.2 I/0 | Standard IO Pins
30 32 23 Al10 | Address bus
SS 2 | SPI slave select pin (host output)
P2.3 I/0 | Standard IO Pins
31 33 24 All | Address bus
MOSI_2 I/0 | SPI master output slave input
P2.4 I/O | Standard 10 Pins
Al2 | Address bus
32 34 25 :
MISO_2 I/0 | SPI master input slave output
SDA 2 1/0 12C interface data line
P2.5 I/0 | Standard IO Pins
Al3 | Address bus
33 35 26 -
SCLK 2 I/0 | SPI Clock line
SCL 2 1/0 12C Clock line
P2.6 I/0 | Standard IO Pins
34 36 27
Al4 | Address bus
P2.7 I/0 | Standard IO Pins
35 37 28
Al5 | Address bus
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Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
P0.0 1/0 | Standard 10 port
36 38 29 ADO | Address bus
RxD3 | Serial Port 3 Receive Pin
P0.1 1/0 | Standard IO port
37 39 30 AD1 | Address bus
TxD3 @] Serial Port 3 Transport Pin
P0.2 1/0 | Standard 10 port
38 40 31 AD2 | Address bus
RxD4 | Serial Port 4 Receive Pin
P4.3 1/0 | Standard IO port
39 WR @) External bus write signal line
RxD_4 | Serial Port 1 Receive Pin
PO.3 I/0 | Standard 10 port
40 1 32 AD3 | Address bus
TxD4 O Serial Port 4 Transport Pin
P0.4 1/0 | Standard IO port
41 2 AD4 | Address bus
T3 | Timer 3 external clock input
P0.5 1/0 | Standard 10 port
42 3 AD5 | Address bus
T3CLKO @] Timer 3 clock frequency output
P0.6 1/0 | Standard IO port
43 4 ADG6 | Address bus
T4 | Timer 4 external clock input
P0.7 1/0 | Standard 10 port
44 5 AD7 | Address bus
T4CLKO @] Timer 4 clock frequency output
. 6 . P1.0 1/0 | Standard 1O port
RxD2 | Serial Port 2 Receive Pin
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3.2.4 STC8F2K64S2 family pin descriptions

Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
5 ; 5 P1.1 1/0 | Standard 10 Pins
TxD2 O Serial Port 2 Transport Pin
P1.2 1/0 | Standard 10 Pins
8 8 8 SS | SPI Host output slave input
T2 | Timer 2 external clock input
P1.3 1/0 | Standard 10 Pins
4 9 4 MOSI 1/0 | SPI master output slave input
T2CLKO 0 Timer 2 clock frequency output
P1.4 1/0 | Standard 10O Pins
5 10 5 MISO 1/0 | SPI master input slave output
SDA 1/0 | 12C interface data line
P4.4 1/0 | Standard 10 Pins
6 RD @) External bus read signal line
TxD_4 O Serial Port 1 Transport Pin
P1.5 1/0 | Standard 10 Pins
7 11 6 SCLK 1/0 | SPI Clock pin
SCL 1/0 | 12C Clock pin
P1.6 1/0 | Standard 10 Pins
RxD_3 | Serial Port 1 Receive Pin
8 12 ! XTALO 0 Output pin of external crystal
MCLKO_2 0 Main clock frequency output
P1.7 1/0 | Standard 10 Pins
9 13 8 TxD_3 @) Serial Port 1 Transport Pin
XTALI | External crystal/external clock input pin
10 14 P4.5 1/0 | Standard 10 Pins
11 15 P4.6 1/0 | Standard 10 Pins
12 16 P4.7 1/0 | Standard 10 Pins
P5.4 1/0 | Standard IO Pins
13 17 9 RST | Reset pin
MCLKO ) Main clock frequency output
14 18 10 Vce VCC | VCC
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Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
15 19 11 P5.5 1/0 | Standard 10 Pins
16 20 12 Gnd GND | GND
P4.0 1/0 | Standard 10 Pins
17 WR_3 O External bus write signal line
RxD2_2 | Serial Port 2 Receive Pin
P3.0 I1/0 | Standard 10 Pins
18 21 13 RxD | Serial Port 1 Receive Pin
INT4 | External interrupt 4
P3.1 1/0 | Standard 10 Pins
19 22 14 ; .
TxD O Serial Port 1 Transport Pin
P3.2 1/0 | Standard IO Pins
INTO | External interrupt 0
20 23 15 -
SCL 4 1/0 | 12C Clock line
SCLK_4 1/0 | SPI Clock line
P3.3 1/0 | Standard 10 Pins
INT1 | External interrupt 1
21 24 16 ; .
SDA 4 1/0 | 12C interface data line
MISO_4 1/0 | SPI master input slave output
P3.4 I1/0 | Standard 10 Pins
TO | Timer 0 external clock input
22 25 17 T1CLKO ) Timer 1 clock frequency output
MOSI_4 1/0 | SPI master output slave input
CMPO O Comparator output
P3.5 1/0 | Standard IO Pins
T1 | Timer 1 external clock input
23 26 18 5 —
TOCLKO ) Timer 0 clock divider output
SS 4 | SPI slave select pin (host output)
P3.6 I/0 | Standard 10 Pins
INT2 | External interrupt 2
24 27 19 WR_2 @) External bus write signal line
RxD_2 | Serial Port 1 Receive Pin
CMP- | Comparator negative input
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Number .
Name Class Instrcution
LQFP44 | PDIP40 | LQFP32
P3.7 I/0 | Standard IO Pins
INT3 | External Interrupt 3
25 28 20 RD_2 O External bus read signal line
TxD_2 O Serial Port 1 Transport Pin
CMP+ | Comparator positive input
P4.1 I/0 | Standard IO Pins
26 29 ALE @] Address latch signal
CMPO_2 O Comparator output
P2.0 I/0 | Standard IO Pins
A8 | Address bus
27 30 21 . :
The initial level of the port can be configured
RSTSV - .
during ISP download
P4.2 I/O | Standard 10 Pins
28 RD_3 @] External bus read signal line
TxD2_2 @] Serial Port 2 Transport Pin
P2.1 I/0 | Standard IO Pins
29 31 22
A9 | Address bus
P2.2 I/0O | Standard IO Pins
30 32 23 Al10 | Address bus
SS 2 | SPI Host output slave input
P2.3 I/0 | Standard IO Pins
31 33 24 All | Address bus
MOSI_2 I/0 | SPI master output slave input
P2.4 I/O | Standard 10 Pins
Al2 | Address bus
32 34 25 :
MISO_2 I/0 | SPI master input slave output
SDA 2 1/0 12C interface data line
P2.5 I/0 | Standard IO Pins
Al3 | Address bus
33 35 26 -
SCLK 2 I/0 | SPI Clock line
SCL 2 1/0 12C Clock line
P2.6 I/0 | Standard IO Pins
34 36 27
Al4 | Address bus
P2.7 I/0 | Standard IO Pins
35 37 28
Al5 I GND
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Number .
Name Class Instruction
LQFP44 | PDIP40 | LQFP32
P0.0 1/0 Standard 10 Pins
36 38 29
ADO | Address bus
P0.1 1/0 Standard 10 Pins
37 39 30
AD1 | Address bus
P0.2 1/0 Standard 10 Pins
38 40 31
AD2 | Address bus
39 P4.3 1/0 Standard 10 Pins
WR @] External bus write signal line
P0.3 1/0 Standard 10 Pins
40 1 32
AD3 | Address bus
P0.4 1/0 Standard 10 Pins
41 2 AD4 | Address bus
T3 | Timer 3 external clock input
P0.5 1/0 Standard 10 Pins
42 3 AD5 | Address bus
T3CLKO 0 Timer 3 clock frequency output
P0.6 1/0 Standard 10 Pins
43 4 ADG6 | Address bus
T4 | Timer 4 external clock input
P0.7 1/0 Standard 10 Pins
44 5 AD7 | Address bus
T4CLKO 0 Timer 4 clock frequency output
. . . P1.0 1/0 Standard 10 Pins
RxD2 | Serial Port 2 Receive Pin

3.3 Function Pin Switch

3.3.1 Function pin related register.

Bit address and symbol Reset
Symbol Description addr
B7 | B6 B5 B4 B3 B2 B1 BO value
BUS_SPEED Bus speed control register AlH RW_S[1:0] SPEEDI[1:0] 00xx,xx00
P_swi Peripheral Port Switch Register 1| A2H S1_S[1:0] CCP_S[1:0] SPI_S[1:0] 0 nn00,000x
P_sSw2 Peripheral Port Switch Register 2|BAH| EAXFR ’ CAN_S 12C_S[1:0] CMPO_S| S4_S S3_S S2_S |0x00,0000
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Bit address and symbol Reset
Symbol Description addr
B7 B6 B5 B4 B3 B2 B1 BO value
PWMOCR PWMO control register FFO4H| ENCOO COINI CO0_S[1:0] ECOI |ECOT2SI| ECOT1SI {00x0,0000
PWMI1CR PWM1 control register FF14H| ENC10 C1INI C1_S[1:0] EC1l |EC1T2SI| EC1T1SI {00x0,0000
PWM2CR PWM2 control register FF24H| ENC20 C2INI C2_S[1:0] EC2l |EC2T2Sl| EC2T1SI {00x0,0000
PWM3CR PWM3 control register FF34H| ENC30 C3INI C3_S[1:0] EC3I |EC3T2SI| EC3T1SI {00x0,0000
PWMA4CR PWM4 control register FF44H| ENC40 C4INI C4_S[1:0] EC41 |ECA4T2SI| EC4T1SI |00x0,0000
PWM5CR PWMS control register FF54H| ENC50 C5INI C5_S[1:0] EC51 |EC5T2SI| EC5T1SI |00x0,0000
PWM6CR PWMBG6 control register FF64H| ENC60 C6INI C6_S[1:0] EC61 |EC6T2SI| EC6T1SI |00x0,0000
PWM7CR PWM? control register FF74H| ENC70 C7INI C7_S[1:0] EC71 |EC7T2SI| EC7T1SI {00x0,0000
CKSEL Clock select registor FEOOH MCLKODIV[3:0] MCLKO_S MCKSEL[1:0] 0000,0000
Bus speed control register
Symbol addr B7 B6 B5 B4 B3 B2 B1 BO
BUS_SPEED AlH RW_S[1:0] SPEED[1:0]
RW_S[1:0]: External bus RD/WR controlling choosing bit
RW_S[1:0] RD WR
00 P4.4 P4.3
01 P3.7 P3.6
10 P4.2 P4.0
1 Reserved
Periphery Port Switch Control Register 1
Symbol addr B7 B6 B5 B4 B3 B2 B1 BO
P_Swi1 A2H S1_S[1:0] CCP_S[1:0] SPI_S[1:0] 0 -
S1 S[1:0]: Serial Port 1 Function pin select bit
S1 S[1:0] RxD TxD
00 P3.0 P3.1
01 P3.6 P3.7
10 P1.6 P1.7
11 P4.3 P4.4
CCP_S[1:0]: PCA Function pin select bit
CCP_S[1:0] ECI CCPO CCP1 CCP2 CCP3
00 P1.2 P1.7 P1.6 P1.5 P1.4
01 p2.2 P2.3 P2.4 P2.5 P2.6
10 P7.4 P7.0 P7.1 p7.2 P7.3
1 P3.5 P3.3 P3.2 P3.1 P3.0

SP1_S[1:0]: SPI Function pin select bit
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SPI_S[1:0] SS MOSI MISO SCLK
00 P1.2 P1.3 P14 P15
01 p2.2 P2.3 P2.4 P25
10 P7.4 P7.5 P7.6 P7.7
11 P3.5 P3.4 P3.3 P3.2
Periphery Port Switch Control Register 2
Symbol addr B7 B6 B5 B4 B3 B2 B1 BO
P_SW2 BAH EAXFR | CAN-S 12C_S[1:0] CMPO_S S4 S S3.S S2.S
12C_S[1:0]: 12C Function pin select bit
12C_S[1:0] SCL SDA
00 P15 P1.4
01 P2.5 P2.4
10 P7.7 P7.6
11 P3.2 P3.3
CMPO_S: Comparator output Function pin select bit
CMPO_S CMPO
0 P3.4
1 P4.1
S4_S: Serial Port 4 Function pin select bit
S4 S RxD4 TxD4
0 P0.2 P0.3
1 P5.2 P5.3
S3_S: Serial Port 1 Function pin select bit
S3.S RxD3 TxD3
0 P0.0 P0.1
1 P5.0 P5.1
S2_S: Serial Port 2 Function pin select bit
S2_S RxD2 TxD2
0 P1.0 P1.1
1 P4.0 P4.2
Clock select registor
Symbol addr | B7 | B6 | B5 | B4 B3 B2 B1 BO
CKSEL FEOOH MCLKODIV[3:0] MCLKO_S MCKSEL[1:0]
MCLKO_S: Main clock output pin select bit
MCLKO_S MCLKO
0 P5.4
1 P1.6
Enhanced PWM control register
Symbol adr | B7 | B6 | B5 | B4 | B3 B2 | BL | BO |
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PWMOCR FFO4H | ENCOO | COINI CO0_S[1:0] ECOl | ECOT2SI | ECOT1SI
PWMI1CR FF14H | ENC10 | C1INI C1_S[1:0] EC1l | EC1T2SI | EC1T1SI
PWM2CR FF24H | ENC20 | C2INI C2_S[1:0] EC2l | EC2T2SI | EC2T1SI
PWM3CR FF34H | ENC30 | C3INI C3_S[1:0] EC3l | EC3T2SI | EC3T1SI
PWMA4CR FF44H | ENC40 | C4INI C4_S[1:0] EC4l | ECAT2SI | ECAT1SI
PWM5CR FF54H | ENC50 | CS5INI C5_S[1:0] EC5l | EC5T2SI | EC5T1SI
PWM6CR FF64H | ENC60O | C6INI C6_S[1:0] EC6l | EC6T2SI | EC6T1SI
PWM7CR FF74H | ENC70 | CT7INI C7_S[1:0] EC7I | EC7T2SI | EC7T1SI
CO0_S[1:0]: Enhanced PWM channel 0 output pin select bit
CO0_S[1:0] PWMO

00 P2.0

01 P1.0

10 P6.0

1 Reserved
C1 S[1:0]: Enhanced PWM channel 1 output pin select bit
C1 S[1:0] PWM1

00 p2.1

01 P1.1

10 P6.1

1 Reserved
C2_S[1:0]: Enhanced PWM channel 2 output pin select bit
C2_S[1:0] PWM2

00 p2.2

01 P1.2

10 P6.2

11 Reserved
C3_S[1:0]: Enhanced PWM channel 3 output pin select bit
C3_S[1:0] PWM3

00 P2.3

01 P1.3

10 P6.3

1 Reserved

C4_S[1:0]: Enhanced PWM channel 4 output pin select bit

C5_S[1:0]: Enhanced PWM channel 5 output pin select bit

C4_S[1:.0] PWM4
00 P2.4
01 P1.4
10 P6.4
11 Reserved

C5_S[1:0] PWM5
00 P2.5
01 P1.5
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C6_S[1:0]: Enhanced PWM channel 6 output pin select bit

C7_S[1:0]: Enhanced PWM channel 7 output pin select bit

10 P6.5
11 Reserved
C6_S[1:0] PWM6
00 P2.6
01 P1.6
10 P6.6
11 Reserved
C7_S[1:0] PWM7
00 P2.7
01 P1.7
10 P6.7
11 Reserved

3.4 Sample Program

3.4.1 Serial 1 switch

Assembly code

P_SW1 DATA 0A2H

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV SP, #3FH
MOV P_SW1,#00H
MOV P_SW1,#40H
MOV P_SW1,#80H
MOV P_SW1,#0COH
SIMP $
END

C Code

#include "'reg51.h™

sfr P_SW1 = 0xaz2;

void main()
{

P_SW1 = 0x00;
I P_SW1 = 0x40;

;RXD/P3.0, TXD/P3.1

;RXD_2/P3.6, TXD_2/P3.7
;RXD_3/P1.6, TXD_3/P1.7
;RXD_4/P4.3, TXD_4/P4.4

/IRXD/P3.0, TXD/P3.1
/IRXD_2/P3.6, TXD_2/P3.7
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i P_SW1 = 0x80; /IRXD_3/P1.6, TXD_3/P1.7

1l P_SW1 = 0xcO0; [IRXD_4/P4.3, TXD_4/P4.4
while (1);

}

3.4.2 Serial 2 switch

Assembly code
P_SW2 DATA  OBAH

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV SP, #3FH
MOV P_SW2,#00H :RXD2/P1.0, TXD2/P1.1
: MOV P_SW2,#01H :RXD2_2/P4.0, TXD2_2/P4.2
SIMP $
END
C Code

#include "reg51.h™

sfr P_SW2 = Oxba;

void main()

{
P_SW2 = 0x00; /IRXD2/P1.0, TXD2/P1.1

I P_SW2 = 0x01; [IRXD2_2/P4.0, TXD2_2/P4.2
while (1);

}

3.4.3 Serial 3 switch

Assembly code
P_SW2 DATA  O0BAH

ORG 0000H
LIMP MAIN

ORG 0100H
MAIN:
MOV SP, #3FH

MOV P_SW2 #00H ;RXD3/P0.0, TXD3/P0.1
; MOV P_SwW2,#02H ;RXD3_2/P5.0, TXD3_2/P5.1
SIMP $
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END

C CODE

#include ""reg51.h"

sfr P_SW2 = Oxba;

void main()

{
P_SW2 = 0x00; /I RXD3/P0.0, TXD3/P0.1

i P_SW2 = 0x02; /I RXD3_2/P5.0, TXD3_2/P5.1
while (1);

}

3.4.4 Serial 4 switch

Assembly code

P_Sw2 DATA O0BAH

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV SP, #3FH
MOV P_SW2,#00H ;RXD4/P0.2, TXD4/P0.3
MOV P_SW2,#04H ;RXD4_2/P5.2, TXD4_2/P5.3
SIMP $
END

C CODE

#include ""reg51.h"

sfr P_SW2 = Oxba;

void main()

{
P_SW2 = 0x00; /IRXD4/P0.2, TXD4/P0.3

Ik P_SW2 = 0x04; /IRXD4 2/P5.2, TXD4 2/P5.3
while (1);

}

3.4.5 SPI switch
Assembly code

P_SW1 DATA 0A2H
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ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV SP, #3FH
MOV P_SW1,#00H ;SS/P1.2, MOSI/P1.3, MISO/P1.4, SCLK/P1.5
; MOV P_SW1,#04H ;SS_2/P2.2, MOSI_2/P2.3, MISO_2/P2.4, SCLK_2/P2.5
; MOV P_SW1,#08H ;SS_3/P7.4, MOSI_3/P7.5, MISO_3/P7.6, SCLK_3/P7.7
; MOV P_SW1#0CH ;SS_4/P3.5, MOSI_4/P3.4, MISO_4/P3.3, SCLK_4/P3.2
SIMP $
END
C CODE
#include ""reg51.h"
sfr P_SW1 = 0xa2;
void main()
{
P_SW1 = 0x00; //SSIP1.2, MOSI/P1.3, MISO/P1.4, SCLK/P1.5
I P_SW1 = 0x04; /ISS_2/P2.2, MOSI_2/P2.3, MISO_2/P2.4, SCLK_2/P2.5
1l P_SW1 = 0x08; 1/SS_3/P7.4, MOSI_3/P7.5, MISO_3/P7.6, SCLK_3/P7.7
1l P_SW1 = 0x0c; //SS_4/P3.5, MOSI_4/P3.4, MISO_4/P3.3, SCLK_4/P3.2
while (1);
}

3.4.6 PWM switch

Assembly code

P_Sw2 DATA O0BAH
PWMOCR EQU OFF04H
PWM1CR EQU OFF14H
PWM2CR EQU OFF24H
PWM3CR EQU OFF34H
PWMA4CR EQU OFF44H
PWM5CR EQU OFF54H
PWM6CR EQU OFF64H
PWM7CR EQU OFF74H
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP, #3FH
MOV P_SW2 #80H
MOV A#00H ;PWMO/P2.0
; MOV A#08H ;PWMO_2/P1.0
; MOV A#10H ;PWMO_3/P6.0
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MOV DPTR#PWMOCR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWM1CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWM2CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWM3CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWMA4CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWMS5CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWMG6CR
MOVX @DPTR,A
MOV A#00H

; MOV A#08H

; MOV A#10H
MOV DPTR#PWMT7CR
MOVX @DPTR,A
MOV P_SW2 #00H
SIMP $

END

C CODE

;PWM1/P2.1
;PWM1_2/P1.1
;PWM1_3/P6.1

;PWM2/P2.2
;PWM2_2/P1.2
;PWM2_3/P6.2

;PWM3/P2.3
;PWM3_2/P1.3
;PWM3_3/P6.3

;PWM4/P2.4
;PWM4_2/P1.4
;PWM4_3/P6.4

;PWM5/P2.5
;PWM5_2/P1.5
;PWM5_3/P6.5

;PWM6/P2.6
;PWM6_2/P1.6
;PWM6_3/P6.6

;PWM7/P2.7
;PWM7_2/P1.7
;PWM7_3/P6.7

#include ""reg51.h"

#define PWMOCR
#define PWM1CR
#define PWM2CR
#define PWM3CR
#define PWMA4CR
#define PWM5CR
#define PWM6CR
#define PWM7CR

sfr P_SW2 = Oxba;

(*(unsigned char volatile xdata *)0xff04)
(*(unsigned char volatile xdata *)0xff14)
(*(unsigned char volatile xdata *)0xff24)
(*(unsigned char volatile xdata *)0xff34)
(*(unsigned char volatile xdata *)0xff44)
(*(unsigned char volatile xdata *)0xff54)
(*(unsigned char volatile xdata *)0xff64)
(*(unsigned char volatile xdata *)0xff74)
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void main()

{

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

P_SW2 = 0x80;

PWMOCR = 0x00;
PWMOCR = 0x08;
PWMOCR = 0x10;
PWM1CR = 0x00;
PWM1CR = 0x08;
PWM1CR = 0x10;
PWM2CR = 0x00;
PWM2CR = 0x08;
PWM2CR = 0x10;
PWMB3CR = 0x00;
PWM3CR = 0x08;
PWM3CR = 0x10;
PWMA4CR = 0x00;
PWMA4CR = 0x08;
PWMA4CR = 0x10;
PWMS5CR = 0x00;
PWM5CR = 0x08;
PWM5CR = 0x10;
PWMG6CR = 0x00;
PWMG6CR = 0x08;
PWMG6CR = 0x10;
PWMT7CR = 0x00;
PWM7CR = 0x08;
PWM7CR = 0x10;
P_SW2 = 0x00;

while (1);

[IPWMO/P2.0
/IPWMO_2/P1.0
/IPWMO_3/P6.0
[IPWM1/P2.1
[IPWM1_2/P1.1
[IPWM1_3/P6.1
[IPWM2/P2.2
IIPWM2_2/P1.2
IIPWM2_3/P6.2
[IPWM3/P2.3
[IPWM3_2/P1.3
[IPWM3_3/P6.3
[IPWM4/P2.4
[IPWM4_2/P1.4
[IPWM4_3/P6.4
[IPWM5/P2.5
[IPWM5_2/P1.5
[IPWM5_3/P6.5
[IPWM6/P2.6
/IPWM6_2/P1.6
[IPWM6_3/P6.6
[IPWM7/P2.7
IIPWMT7_2/P1.7
[IPWM7_3/P6.7

3.4.7 PCA/CCP/PWM switch

Assembly

code

P_swi

DATA 0A2H

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV  SP,#3FH
MOV P_SW1,#00H :ECI/P1.2, CCPO/P1.7, CCP1/P1.6, CCP2/P1.5,CCP3/P1.4
; MOV P_SW1,#10H :ECI_2/P2.2, CCP0_2/P2.3, CCP1_2/P2.4, CCP2_2/P2.5,CCP3_2/P2.6
; MOV P_SW1,#20H :ECI_3/P7.4, CCPO_3/P7.0, CCP1_3/P7.1, CCP2_3/P7.2,CCP3_3/P7.3
; MOV P_SW1,#30H :ECI_4/P3.5, CCPO_4/P3.3, CCP1_4/P3.2, CCP2_4/P3.1,CCP3_4/P3.0
SIMP  $
END
C CODE

#include "'reg51.h"

-57 -



STC8F Series Manual

sfr P_SW1 = 0xaz2;

void main()
{
P_SW1 = 0x00; /[ECI/P1.2, CCP0/P1.7, CCP1/P1.6, CCP2/P1.5,CCP3/P1.4
1l P_SW1 = 0x10; /[ECI_2/P2.2, CCP0_2/P2.3, CCP1_2/P2.4, CCP2_2/P2.5,CCP3 2/P2.6
1l P_SW1 = 0x20; /[ECI_3/P7.4, CCPO_3/P7.0, CCP1_3/P7.1, CCP2_3/P7.2,CCP3 _3/P7.3
1l P_SW1 = 0x30; /[ECI_4/P3.5, CCP0_4/P3.3, CCP1_4/P3.2, CCP2_4/P3.1,CCP3_4/P3.0
while (1);
}

3.4.8 12C switch

Assembly code

P_SW2  DATA 0BAH

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV  SP,#3FH
MOV P_SW2,#00H :SCL/P1.5, SDA/P1.4
: MOV P_SW2,#10H :SCL_2/P2.5, SDA 2/P2.4
; MOV P_SW2,#20H :SCL_3/P7.7, SDA_3/P7.6
; MOV P_SW2,#30H :SCL_4/P3.2, SDA_4/P3.3
SIMP  $
END
C CODE

#include "'reg51.h™

sfr P_SW2 = Oxba;

void main()
{
P_SW2 = 0x00; /ISCL/P1.5, SDA/P1.4
i P_SW?2 = 0x10; /ISCL_2/P2.5, SDA_2/P2.4
1l P_SW2 = 0x20; /ISCL_3/P7.7, SDA _3/P7.6
1l P_SW2 = 0x30; /ISCL_4/P3.2, SDA_4/P3.3
while (1);
}

3.4.9 Comparator output switch

Assembly code

P_SW2  DATA 0BAH
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ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MoV SP, #3FH
MoV P_SW2 #00H ;CMPO/P3.4
; MOV P_SW2 #08H ;CMPO_2/P4.1
SIMP $
END
C CODE

#include ""reg51.h"

sfr P_SW2 = Oxba;

void main()

{
P_SW2 = 0x00; [ICMPO/P3.4

I P_SW?2 = 0x08; /ICMPO_2/P4.1
while (1);

}

3.4.10 Master clock output switching

Assembly code

P_SwW2 DATA O0BAH
CKSEL EQU OFEOOH

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV  SP, #3FH
MOV  P_SW2#80H
MOV A #40H :IRC24M/4 output via MCLKO/P5.4
: MOV A #48H -IRC24M/4 output via MCLKO_2/P1.6
: MOV A #OE8H -IRC24M/128 output via MCLKO_2/P1.6
MOV  DPTR,#CKSEL
MOVX  @DPTRA
MOV P_SW2#00H
SIMP  $
END
C CODE

#include ""reg51.h"
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#define CKSEL  (*(unsigned char volatile xdata *)0xfe00)

sfr P_SW2 = Oxba,;

void main()

{
P_SW2 = 0x80;
CKSEL = 0x40;

1l CKSEL = 0x48;

I CKSEL = 0xe8;
P_SW2 = 0x00;
while (1);

}

/INRC24M/4 output via MCLKO/P5.4
/IIRC24M/4 output via MCLKO_2/P1.6
/IIRC24M/128 output via MCLKO_2/P1.6
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4 Package characteristics

4.1 LQFP64S package mechanical data (12mm*12mm)

D (12mm)

D1 (10mm)

A
A2
T Tompmemponpneml 0 1R
LT~
4911} 11132 ]
— —] ]
— —] ]
— TOP E-MARK 2-®1.840.1 DEPTH 0.120.05 | [ :
o —— ] ]
— —] ]
= E| =H — ]
E E o —] ]
| & O ——] ]
w| | = ——) ]
— —] ]
—T BTM E-MARK 2-®1.840.1 DEPTH 0.120.05 —— ]
— —] ]
—1] /— INDEX @ 1.220.1 DEPTH 0.240.1 —] ]
— —] ]
64— O —Tn17 ]
¥ \_/
i ililikililiAliililiklili =
1 16
At the bottom left of the chip silk 4’( }‘7 "{ F _>|
screen is the first foot e (05mm) b
02,
general size 0
units of measurement: mm R1
SYMBOL MIN TYP MAX R2
A - - 1.60 —+— T
Al 0.05 - 0.15 % U
A2 1.35 1.40 1.45 o 0
A3 0.59 0.64 0.69 L1
b 0.18 - 0.27 :‘ L }‘.T’
b1l 0.17 0.20 0.23
c 0.13 - 0.18 S——I |<_
cl 0.12 0.127 0.134
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
El 9.90 10.00 10.10
e 0.50BSC | b |
L 0.45 0.60 0.75 | |
L1 1.00REF bl
L2 0.25BSC
R1 0.08 - - —_
R2 0.08 - 0.20 cl
S 0.20 - -
0 0° 3.5° 7 — =
o1 0 - - interface di fA-A
02 e IPE PrE (interface diagram of A-A)
03 11° 12° 13°
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4.2 LQFP64L package mechanical data (16mm*16mm)

STC8 series does not have this package

E (16mm)
E1 (14mm)

| D (16mm) | A
| | A2
| D1 (14mm) |
T TTT T .
(\ /\ LT~
49— —T1m32 1
—Tr Q ——] ]
— TOP E-MARK 2-®1.840.1 DEPTH 0.140.05 — '
— ——] ]
— ——] ]
— ——] ]
— — ]
— ——] ]
— ——] ]
— ——] ]
— ——] ]
—Tr BTM E-MARK 2-®1.840.1 DEPTH 0.140.05 —10 1
[ — —] ]
— INDEX @1.240.1 DEPTH 0.240.1 — ]
 — C{i — |
64— —Trm17 ]
THTEELLEing s
1 16
At the bottom left of the chip silk ‘.{ }‘
screen is the first foot e (08mm) b
02
general size 0
units of measurement: mm R1
SYMBOL MIN TYP MAX R2
A - - 1.60 ) jj
Al 0.05 - 0.15 m
A2 1.35 1.40 1.45 1P 0 b
A3 0.59 0.64 0.69 L1
b 031 - 0.44 :‘ L }‘.’&
bl 0.30 0.35 0.40
c 0.13 - 0.18 S—>| I__
cl 0.12 0.127 0.134
D 15.80 16.00 16.20
D1 13.90 14.00 14.10
E 15.80 16.00 16.20
E1l 13.90 14.00 14.10
e 0.70 0.80 0.90 | b |
0.45 0.60 0.75 | |
L1 1.00REF bl
L2 0.25BSC
R1 0.08 - - e
R2 0.08 - 0.20 clel
S 0.20 - -
0 0 3.5° 7 — b
o1 o - - interface di fA-A
02 e o T (interface diagram of A-A)
03 11° 12° 13°
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4.3 LQFP48 package mechanical data (9mm*9mm)

| D (9mm) |
|‘ '| general size
| D1 (7mm) | units of measurement: mm
L | 36 25 | SYMBOL [ MIN TYP MAX
1 A - 1.60
A o —
e (\ /B A2 135 1.40 145
37 —Tm24 A3 0.59 0.64 0.69
[E——. T b 0.18 - 0.27
IO —Tn bl 0.30 0.35 0.40
IO —Tn c 0.13 - 0.18
~| g =4 —Tn cl 0.12 0.127 0.134
E| | —m —m D 8.80 9.00 9.20
| & —TD D1 6.90 7.00 7.10
Wl o] —m — E 880 9.00 9.20
M T E1 6.90 7.00 7.10
IO —Tn e 045 0.50 0.55
M O T L 0.45 0.60 0.75
48T —Tm13 L1 1.00REF
\) L2 0.25BSC
R1 0.08 -
\ R2 0.08 0.20
T 1 *H“ 12 S 0.20
At the bottom left of the chip silk
screen is the first foot
e(0.5mm) b
* R1 / Z
<|< 2? [ \ R2
/ i RN —D
b L
< L
b
< b > L1
9&\ N
clcl // //
%
RENENENANNAN
(interface diagram of A-A)
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| D (9mm) R
| | general size
| D1 (7mm) | units of measurement: mm
o | 36 25 | SYMBOL | MIN TYP MAX
A - - 160
T T B
T (\ /> A2 1.35 1.40 145
37— —Tm24 A3 0.59 064 0.69
0 Q —TmO b 0.18 - 027
0 —Tm b1 0.30 0.35 0.40
0 —TmO c 0.13 - 0.18
= £ 0 —TmO cl 0.12 0.127 0.134
e| £| = —TmO D 8.80 9.00 9.20
o| & = —Tm D1 6.90 7.00 7.10
Wi o| —d —Trm E 8.80 9.00 9.20
0 —TmO El 6.90 7.00 7.10
0 —TmO e 0.45 050 055
0 0O —Tm 0.45 0.60 0.75
48C—TT] 113 L1 1.00REF
L2 0.25BSC
R1 0.08 - -
il NiNilikidili o
I 1 *{ }« *H* 12 S 0.20 -
e (0.5mm) b
¥
N 2 R1 /
<[ DA

(interface diagram A-A)
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E (9mm)

E1 (7mm)

| D (9mm) |
| | general size
| D1 (7mm) | units of measurement: mm
| 36 25 | SYMBOL [ MIN TYP MAX
A - - 1.60
R H A T e
(\ /B A2 1.35 1.40 1.45
37— —Tm24 A3 0.59 0.64 0.69
I Q —T b 0.18 - 0.27
0 —TO bl 0.30 0.35 0.40
0 —TO c 0.13 - 0.18
0 E— cl 0.12 0.127 0.134
0 —TO D 3.80 9.00 9.20
0 —TO D1 6.90 7.00 7.10
0 —Tm E 8.80 9.00 9.20
0 —TO E1 6.90 7.00 7.10
0 —To e 0.45 0.50 0.55
0 @) O —TO 0.45 0.60 0.75
48] — L1 1.00REF
\) L2 0.25BSC
R1 0.08 - -
ililiklLLLtLL o e
1 ’< }« 12 S 0.20 - -
e (0.5mm) b
" [
0 P

(interface diagram of A-A)
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4.4 LQFP44 package mechanical data (12mm*12mm)

at the bottom left of the chip silk
screen is the first foot

| DDl((llzon:r:) |I
T Tnanaeannad

34\:II(\ />:II|22

44290 Jilz
NN [T
e

e (0.80mm)  b(0.30mm)

I [ ey
F —c1

Al—-| -

general size
units of measurement: mm
SYMBOL MIN TYP MAX
A - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.25 0.30 0.35
cl 0.09 - 0.16
D 11.80 12.00 12.20
D1 9.90 10.00 10.10
E 11.80 12.00 12.20
El 9.90 10.00 10.10
e 0.70 0.80 0.90
L 0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 -
R2 0.08 0.20

Ri%
_+_ o

2]

b

L
L1
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at the bottom left of the chip silk
screen is the first foot

| D (12mm) |
| | general size
| D1 (10mm) | units of measurement: mm
| 33 23 SYMBOL [ MIN TYP MAX
1 A - - 1.60
Al 0.05 - 0.15
/> A2 1.35 1.40 145
34—t —Tm22 A3 0.59 0.64 0.69
] Q E—— b 0.25 0.30 035
] E—— cl 0.09 - 0.16
| = =™ E—— D 11.80 12.00 12.20
é E| — E—— D1 9.90 10.00 10.10
S| §| = E—— E 11.80 12.00 12.20
| o =1 E—— EL 9.90 10.00 10.10
(—— —Tm e 0.70 0.80 0.90
(—— —Tm 0.45 0.60 0.75
] O E—— L1 1.00REF
44— —Tm12 L2 0.25BSC
O 9% R1 0.08 - -
ogannapaag  —
e i

e (0.80mm)  b(0.30mm)

— ] —

F"“-Cl

v
1
<

%EC/T
_+_ L

2

b

L
L1
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| D (12mm) |
| | general size
| D1 (10mm) | units of measurement: mm
o | 23 | SYMBOL [ MIN TYP MAX
A - 1.60
RN N T
T A2 1.35 1.40 1.45
34— —Tm22 A3 0.59 0.64 0.69
—Tm O —Tn b 0.25 0.30 0.35
(——— -] cl 0.09 - 0.16
| =| = -] D 11.80 12.00 12.20
E E | —Tm D1 9.90 10.00 10.10
S| §| = -] E 11.80 12.00 12.20
Sl 5| = -] El 9.90 10.00 10.10
W —m T e 0.70 0.80 0.90
| —Tm 0.45 0.60 0.75
(——— @) Q -] L1 1.00REF
44— —Tm12 L2 0.25BSC
Q/ \) R1 0.08 -
ik kNikiki S
- S

at the bottom left of the chip silk "{ }"
screen is the first foot

e (0.80mm)  b(0.30mm)

i
G

| A
|A2
[
| I

I
[

I
[

I
[

I
[

I
[

I
[

I
[

I
[
| I
\_/

!
1
<

/

4

R1
RZ: gj

b

2

L
L1
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4.5 LQFP32 package mechanical data (9mm*9mm)

D (9mm)

D1 (7mm)

E (9mm)
E1 (7mm)

Tngnaon
® 3

O

< <
IRk

S

e (0.80mm) Db(0.30mm)

at the bottom left of the chip silk
screen is the first foot

A2

/

\

17

Sk JPUTAARAAEY,

Al—-| -

general size
units of measurement: mm
SYMBOL MIN TYP MAX
A 1.45 1.55 1.65
Al 0.01 - 0.21
A2 1.35 1.40 1.45
A3 - 0.254 -
b 0.30 0.35 0.40
bl 0.31 0.37 0.43
c - 0.127 -
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.70 0.80 0.90
L 0.43 - 0.71
L 1.00REF
L1 0.25BSC
R 0.1 - 0.25
R1 0.1 - -
0 0° - 10°

(interface diagram of A-A)

™
<

R1
R

4
T
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4.6 QFN32 package mechanical data (4mm*4mm)

D (4mm)

32 19

1
. PIN1

E (4mm)

¥
T

27 32

quuuuuuu

-

R~

11

e(0.4mm)
uuuuuuuu
E2

D2

ﬂﬂﬂﬂf{ﬂﬂﬂ

17

18

17

ANANANANANANAN|

t

b(0. 20> ’« 12 Ct—

general size
units of measurement: mm

SYMBOL MIN TYP MAX
A 0.70 0.75 0.80
Al 0 0.02 0.05
A2 0.50 0.55 0.60
A3 - 0.20REF -
b 0.15 0.20 0.25
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.60 2.70 2.80
E2 2.60 2.70 2.80
e 0.30 0.40 0.50
L 0.35 0.40 0.45
K 0.25REF
R 0.09 -
C1 0.16
C2 0.16

o v

A I=N

<
t }
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4.7 PDIP40 package mechanical data

D (2060mil) ‘
40 21
AOANNAOO0aANNNNa0N0N0N -
g O O 5
TUUVUUTUOUUUURURUOYY -
'
T =
— <

e (100mil)

T
|

\

&, (650mil)

R

general size

units of measurement: mil

SYMBOL MIN TYP MAX

A - - 190

Al 15 - 20

A2 150 155 160
b 45 - 67
bl 15 21
C 8 - 15
D 2025 2060 2070
E 600 BSC

El 540 545 550
€9 630 650 690
L 120 130 140
0 0° 7° 15°
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4.8 TSSOP20 package mechanical data

D (6.5mm)

E (6.5mm)
E1 (4.4mm)

N i iditiliikikiki
1’<}<7 10

e (0.65mm)

A3

b(0.24mm)

general size
units of measurement: mm
SYMBOL MIN TYP MAX
A - 1.20
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 0.24 0.28
D 6.40 6.50 6.60
E 6.20 6.50 6.60
El 4.30 4.40 4.50
e 0.65BSC
L 0.45 0.60 0.75
L1 1.00REF
L2 0.25BSC
R1 0.09
R2 0.09
R1
R
b1
L
L1
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4.9 SOP16 package mechanical data

D (9.9mm)
e HHHERA
| T
1 F
e (1.27mm)
v
RE L
IR s
- IR
b(0.40mm) <

general size
units of measurement: mm
SYMBOL MIN TYP MAX
A 1.35 1.60 1.75
Al 0.10 0.15 0.25
A2 1.25 1.45 1.65
A3 0.55 0.65 0.75
b 0.35 0.40 0.45
D 9.80 9.90 10.00
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.27BSC
L 0.45 0.60 0.80
L1 1.04REF
L2 0.25BSC
R1 0.07
R2 0.07

-
By

L'2 L
L1

R1
R
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list

ion price

lesmicrocontroller selecti

5 STCB8ser

2017 new goods supply information

Larg|

supp;

ly

Larg

supp;
ly

Larg|
e

supp|
ly

Larg|

supp
ly

Sam
pl

deli

very|

in
janu

ary
Sam

deli

very

in
janu

ary

PDIP40

SOP8

¥.7

¥).6

SOP16

TSSOP20

¥.2(1.15

¥.1/1.05

0.95/%.9

QFN32 <4x4mm>

LQFP32

¥®.1

.6

M4

LQFP44

Encapsulation

¥.8(¥.6(1.65/¥.4|1.35

1.99/¥.8|1.85

¥.2(¥.0

¥.2(¥.0

¥.7(¥%.6

¥.8(¥.7

¥9|%.8

¥9|%.8

¥®.9

¥.0

.2

¥.2

¥.2

¥3

¥4

¥4

QFN48 <6x6mm>

LQFP48

¥®.9

¥.0

8.2

8.2

¥.2

83

8.4

B4

¥.3

M9

M7

QFN64 <8x8mm>

LQFP64S

Online simulation

Support USB directly download

Support RS485 download

Setting next update program password

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y[|[Y]|Y |81

Y|Y|Y]Y [¥3

Y|Y|Y]Y [¥6

Y|Y|Y]Y [¥6

Y[Y[Y]|Y |84

Y[Y[Y]|Y |86

Y[Y[Y]|Y |88

Y[Y[Y]|Y |88

Y[Y|Y]Y

Y[Y|Y]Y

Y|Y|Y]|Y

Y[Y|Y]Y

Y[Y|Y]Y

Y[Y|Y]Y

Y|Y[Y[|Y

Transmission after program
encrvption(anti-intercention)

Y

Y

Y

Y

Y

Output clock and reset

Y

Y

Internal precise clock(24MHz adjusting)

Internal reliable(optional reset threshold
voltage)

Watch dog reset timer

Y

Y

Y

Y

Internal Tow voltage detection interruption and
ed

Y

Y

Y

Y

Y

Y

Y

v

v

v

Y

Y

omparator(can be used as A/D and power
down detection)

Y

15 road high speed ADC(8 road PWM can be
ised as 8 road D/A)

12bit

Y

12bit

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

12bit

10bit

10bit

Power down wake-up timer

Y

Y

Y

Y |12bit]

Y |12bit]

Y [12bit]

Y [12bit]

Y

Y |10bit]

Y

Y |10bit]

Y [10bit]

PCAJ/CCP/PWM(external interruption and
nower-down evoked)

4

4

4

4

4

4

4

15 bit enhanced PWM(with dead zone cotrol)

16 DIt advanced PWIM timer complementary
svmmetric dead zone

Timer/counter(TO-T4 external pins evoked )

1°’c

Y

Y

Y

Y

Y

SPI1

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

y

y

Y

Y

Y

Serial port waking up power-down

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1/0 port maximum number

EEPROM 10 million times byte

IAP| 42

IAP| 42| 4

IAP| 59

IAP| 59 | 4

IAP| 45

Powerful dual DPTR

2 |32K| 59

2 | 4K | 59

2

Mass extension SRAM  byte

Flash program memory 10 million times byte

8K |2K| 2 [4K |18

16K| 2K | 2 | 4K | 42

32K|[ 2K | 2 [32K| 42

60K | 2K | 2 |4K | 42

64K | 2K | 2

16K| 2K | 2 |48K| 42 | 4

32K|[2K | 2 (32K| 42| 4

60K|[2K | 2 (4K | 42| 4

64K | 2K | 2

16K| 4K| 2 |48K| 59

32K| 4K

60K| 4K

64K| 4K

16K| 8K | 2 |48K| 59 | 4

32K|[ 8K | 2 (32K| 59 | 4

60K|[8K | 2 (4K |59 | 4

64K | 8K | 2

64K | 1K | 2

32K|[1K | 2 [1K| 45

16K| 1K | 2 | 9K | 45

8K 1K | 2 |3K |17

8K 1K | 2 |3K |18

4K [256| 1 |3K | 6

4K |256| 1 |3K| 6

Working Voltage(V)

1.7-5.5

Type

STC8F2K08S2 [2.0-5.5]

STC8F2K16S2 |2.0-5.5

STC8F2K32S2 |2.0-5.5

STC8F2K60S2 |2.0-5.5

STC8F2K64S2 |2.0-5.5

STC8F2K16S4 [2.0-5.5

STC8F2K32S4 [2.0-5.5

STC8F2K60S4 [2.0-5.5]

STC8F2K64S4 [2.0-5.5]

ISTC8A4K16S2A12[2.0-5.5)

ISTC8A4K32S52A12)2.0-5.5)

ISTC8A4K60S2A122.0-5.5)

ISTC8A4K64S2A122.0-5.5)

ISTC8A8K16S4A12[2.0-5.5

ISTC8A8K32S4A12[2.0-5.5

ISTC8A8K60S4A12[2.0-5.5

ISTC8A8K64S4A12[2.0-5.5

ISTC8H1K64S2A10[1.7-5.5)

ISTC8H1K32S2A10[1.7-5.5)

ISTC8H1K16S2A10[1.7-5.5)

ISTC8H1KO08S2A101.7-5.5]

STC8H1K08S2 (1.7-5.5]

STC8HO04A10 |[1.7-5.5

STC8H04
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5.1 STCB8 series of microcontroller package price list

some encapsulation price(RMB ¥

LQFP64S QFN64 <8mmx8mm> z
LQFP48 QFN48 <6mmx6mm> Z
LQFP44 g
Type LQFP32 QFN32 <4mmx4mm> ‘é
TSSOP20 =
SOP16 :
SOPS8 DFN8 2
LQFP64S | QFN64 | LQFP48 | QFN48 | LQFP44 | LQFP32 | QFN32 | TSSOP20 | SOP16 | SOP8 | PDIP40 i
STC8F2K08S2 M2 %15
STC8F2K16S2 M8 | M6 |M65| M4 (M35
STC8F2K32S2 199 | M8 | ™85 T
STC8F2K60S2 ¥®2 | ®0 ’
STC8F2K64S2 ¥®2 | ®o0
STC8F2K1654 Y7 | %6
STC8F2K3254 %8 | w7 Large
STC8F2K60S4 ®9 | w8 il
STC8F2K64S4 ®9 | w8
STC8A4K16S2A12 | .1 ®9 ¥.9
STC8A4K32S2A12 | .3 ¥.0 .0 Large
STC8A4KE0S2A12 | 3.6 .2 8.2 5
STC8A4KE4S2A12 | 3.6 8.2 8.2
STCBABK16S4A12 | 8.4 .2 .2
STC8ABK32S4A12 | .6 w3 %3 Large
STCBABK6E0S4AL2 | 8.8 B4 B4 Kl
STCBABK64S4A12 | .8 B4 B4
STC8H1K3252 ®3 ¥.1 FE
STC8H1K32S2 ¥.9 .6 i
STC8H1K16S2 M7 M4 e
STC8H1K08S2A10 M1 |[M.05 -
STC8H1K08S2 .95 | ¥.9 by
STC8HO04A10 3.7 s
STC8HO04 ¥0.6 Y
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5.2 STCS8 series microcontroller name rule

STC 8x xKk 64 Sx Ax

ADC accuracy
Al12: 12bits ADC
A10: 10bits ADC

Number of independent serial ports
S4: 4 Independent serial port
S2: 2 Independent serial port
S : 1 Independent serial port

Program space size
64: 64K bytes
32: 32K hytes
16: 16K bytes

SRAM space size
8K: 8K bytes
2K: 2K bytes

Sub - series

8F: STCS8F series (without AVcc. AGnd. AVRef pins)
8A: STCB8A series (with AVcc. AGnd. AVRef pins)
8H: STCB8H seires
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6 ISP download and typical application circuit
diagram
6.1 STCB8F series ISP download application circuit diagram

6.1.1 Using RS-232 transferor download

—; P0.3 P0.2 %
-3 P0.4 PO.1 38 Vce Vce
— Pos PO.0 = -
5 P0.6 P2.7 36
—& Po7 P26 = SP3232/
—— PLO P25 (- SP232/
—5 P11 P24 [ 0.1u MAX3232/
System power —9] P1.2 P2.3 N MAX232 gy
—— P13 P22 = 100 0.1u
(Can take from USB) 10 P14 P21 31 1 ci+ vee 16 _l_o
—ﬁ PL5 P20 —gg 0.1u g v+ GND ﬁ [ —g—o
—51 PLs e ] ¢ TioUT 2 o
) —= p17 P37 [ c2+ R1IN o)
Vin L1 pas P36 2L | > fc2 RiouT |42 | 3o
I o [26 6 11 8
Sl B o o B o
Power On % P5.4 P33 % 0.1u Sl Rran  roouT —g—o
Vee P32 - o
% P55 P3.1 gi
47u c? Gnd P3.0
STC8F2K6454 — / \ -
NI \
1T )
— | IN5819 |
|
System Clock <=10MHz | System Clock >= 10MHz \ /
c? 104(0.1uF) 103(0.01uF) N )
-~ Here diodes and

resistors can be
47u Tantalum capacitors (footprint3528) prices <RMB ¥0.16 shorted directly
22U Monalithic capacitors (footprint 0603) prices <RMB ¥ 0.038
10U Monolithic capacitors (footprint 0603) prices <RMB ¥ 0.028
0.1U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.005
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6.1.2 Using PL2303-SA download

— P03 P02 [
-3 P0.4 PO.1 M3
—— Pos P00 |-2-
5 P0.6 P2.7 M35
51 P0.7 P2.6 S
— P1.0 P25 32
—{ P P24 o e
S 1p2 P23 2
System Power 9 P1'3 P2'2 32
(Can take power from USB) 10 : 131
— P14 P21 |—=—
11 30
——= P15 P20 50—
12 29 ¢
—=1 P16 P4l = R
13 28 X
. — P17 P3.7 >
Vin 14 27
—=1 P45 P36 =—
15 26
- 6 P4.6 P3.5 5~
o 7] P47 P3.4 4
g 271 54 P33 Fom
H 18 23
3 Ve P32 |22
19 P 22 4
0] 5.5 P3.1 o1
47u c? Gnd P3.0
STC8F2K64S4

47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16

22U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.038
10U Monoalithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint 0603) prices<RMB ¥ 0.005

V033

m’ I
o1 104 0. !

1
USB +5V
'S

GND V033
TXD VDD5 VAL
VDD3 DM D-
< RXD DP DT
1N5819
PL2303-SA CfND
L SOP8 p—
System clock <=10MHz System clock>10MHz
C? 104(0.1uF) 103(0.01uF)

6.1.3 Using U8-Mini tool download

N RN RN E R R R RN
O|‘° m|\.|m|U‘|b|w|N|H|O|‘o|m|\‘|m|m|h|w|N|H

P0.3 P0.2 %
P0.4 PO.1 35~
P0.5 P0.0 S
P0.6 P2.7 36—
P0.7 P2.6 M5
P1.0 P25 32
P11 P2.4 M
P1.2 P2.3 M
P13 P2.2 M
P14 P2.1 M0
P15 P2.0 o~
P1.6 P41 8
P17 P3.7 i
P4.5 P3.6 6
P4.6 P35 5
P47 P3.4 2
P5.4 P3.3 3
Vee P3.2 o
P55 P3.1 21
Gnd P3.0
STC8F2K6454

Connect
PC
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6.1.4 Using U8W tool download

on this green locking seat for
ISP programming, or it can be
downloaded as, a left connection

Vce P3.2
P5.5 P3.1
Gnd P3.0

—{ P03 P0.2 %
—5 Po4 PO.L [
] P0.5 P0.0 37
—{ P06 P27 [
% P0.7 P2.6 R
—— P10 P25 (-
3 P1.1 P24 33
—5 P12 P2.3 -
—— P13 P22 |=—
10 31
— P14 P21 =
11 30
—= P15 P2.0 =
12 29
—=1 P16 P41
13 28
—= P17 P37 |
14 27
5 P45 P3.6 6~
—=- P46 P35 o
_16 | P4.7 P3.4 | 25 . .
17 : > [24 The chip can be placed directly
——— P5.4 P33 o
18 23
19 22
20 21

STC8F2K64S4

Connect

PC

ST TTF T s v 7 5T TSR
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6.1.5 USB directly ISP download
Notice: you need to connect p3.2 to GND to download it normally when you use it with usb

If you need to connect directly to USB for
download, be sure to reserve this line on
the PCB. Hold down this button and connect
USB to download ISP. If you do not press
this button while connected to USB, you
will not enter the ISP but run the user

1 P03 P02 40 code directly. Note: The use of USB
2 . - 39 direct download cannot adjust the internal
——1 P0.4 PO.1 =5
3 38 IRC frequency
] P0.5 P0.0 37
5] P0.6 P2.7 M35
5 P0.7 P2.6 S
] P1.0 P2.5 34
— P11 P24 =+
- P23 2
—1p13 P22 2 usB v 4|
System Power 101 p1'a pyq 3L DY 2| ¢
1 . 1 Sr %2}
(Power from USB) 11 P15 P20 30 D+ 3| @
7 29 a =
P16 P4.1 4| =
(e p37 28— 5| 3
. 241 pss P36 2 L]
Vin 15 26 =
—o P46 P35 —o— I . .
21 pa7 P34 2, 300R
Power On 7] oy p1g | 24 ._r\_l\_:'_)_|||
\Vee 18 y g 23 =
Vee P3.2 2R~ [—6—
19 22 9
—50] P55 P3.1 21—:—’
c? Gnd P30 F—— 14 I
22R 1N4729-3.6V
STCBF2K6454 Regulator protection diode
L RMB 0.03¥
47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16 System clock <=10MHz System clock>10MHz
22U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.038 c? 104(0.1uF) 103(0.01uF)

10U Monoalithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint 0603) prices<RMB ¥ 0.005
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6.2 STC8A series ISP download application circuit diagram

6.2.1 Using RS-232 transfer download(using high-precision

ADC)

—; P03 P0.2 %
CD431/TL431 (25V RefSource>—5— P04 PO.L [ Vee Voo
1 P0.5 P0.0 37
— PO6 P27 |2
511R 0.1u o P26 - SP3232/
- P1.0 P2.5 30 SP232/
—5 PLl P24 oo 0.1u MAX3232/ 10u 0.1u
— P12 P23 = MAX232
System Power %0 P13 P22 % 1 16 1
(Power from USB] q 11| P14 P21 [30_ 2 CL+ vee 15 _6_o
—1 PL5 P20 |5~ 0.1u 1 v GND |7 I ——o°
—5] PL6 e 4 c-  TouT = 10
— PL7 P37 o= I = C2+ RLN I s—=
vin ———e— AGnd P36 5o = C2-  RIOUT == RS
AVoe o] Avref P35 52— 01U = V- T1IN ———
> AVce P34 o2 —§ T20UT T2 1o
Power On P5.4 P33 [5o- 0.1u —{ R2IN  R20UT ~—o°
Ve P3.2 P —O
R —= p55 P3.L 5%
47u c? Gnd P3.0
L STCBABK64S4A12 _‘ |
S A0 S P
B - — \ IN5819
\N_/

47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16
22U Monolithic capacitors (footprint 0603) prices<RMB Y 0.038
10U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint0603) prices<RMB ¥ 0.005

System clock <=10MHz

-

System clock>10MHz

c? 104(0.1UF)

103(0.01uF) Here diodes and

resistors can be
shorted directly
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6.2.2 Using RS-232 transfer download (ADC general application)

—; P0.3 P0.2 —gg
3 P0.4 P0.1 e
= P0.5 P0.0 37
5 P0.6 P2.7 O
51 PO.7 P2.6 M35~
— P1.0 P2.5 3
— P11 P24 ——
8 33
— P12 P2.3 F=—
System Power 9 P13 P22 32
(Power from USB) 10 : : 31
— P14 P21 =
11 30
——= P15 P20 5
12 29
—— P16 P41 =
13 28
Vin e gl i
1| = Acnd P36 [
AVref P35 [F5—
Power On o 16 25
7 AVce P3.4 a2
A ——1 P54 P3.3 =
~ . v, T18 23
>—o> Vee P32 ——
19| P5.5 P3.1 22
i 20 ) : 21

Vce Vce
P
0.1u
10u 0.1u
=l £
1 v GND | I ——o
] ¢ TioUT 2 o
I = C2r RLIN | 3o
& C>  RioOUT =% 5
01u = V- TLIN ———°
—g| T20UT  T2IN =
0.1u R2IN  R20UT =——o°
_o

SP3232

o

47u C? Gnd P3.0
Eldr STC8A8K64S4A12

47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16
22U Monoalithic capacitors (footprint 0603) prices<RMB ¥ 0.038
10U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint 0603) prices<RMB ¥ 0.005

1N581
\ INS 9/‘\ Here diodes and
\ -7/ resistors can be

shorted directly

System clock <=10MHz

System clock>10MHz

C?

104(0.1uF)

103(0.01uF)
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6.2.3 Using PL2303 download

+ P0.3 P0.2 %
—5 Po4 POL =
1 P0.5 P0.0 37
5 P0.6 P2.7 M6
—] P07 P26 [z
- P1.0 P25 4
—— P11 P24 H— v V033
- P P23 2
System Power 9 P1'3 P2'2 32
(Power from USB) 10 P1.4 P2.1 31
11 : 30
v PO g
—= P16 P4l B
13 28 =©
vin i Syl
1| 15 Acnd P36 55— GND V033
- o] AVref P35 e TXD VDD5
o | AVec P34 o VDD3 DM
£ | tve T8 f/if' ﬁg-g (23~ RXD DP
a I = 191 oes Pa1 22/ PL2303-SA
i 20 : <[22 SOP8
47u c? Gnd P3.0
STC8F2K6454
System clock <=10MHz | System clock>10MHz

c? 104(0.1uF) 103(0.01uF)

47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16
22U Monoalithic capacitors (footprint 0603) prices<RMB ¥ 0.038
10U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint 0603) prices<RMB ¥ 0.005
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6.2.4 Using U8-Mini tool download

Connect
PC

NI :(b—\ l=lelelele
O|‘D oo| 212 b|w|N|H|O|©|m|\‘|m|m|h|w|N|H

If you just use
the tool for
ISP download,

please refer to
the reference

line in 6.2.1

NN n ol nofwlwlw|w]w|w]wlwlw]w] s
Y ] (951 ENY (321 [ BT [o=1 =] k=1 [y TN (6] NS Rayl fent BN £e] ko] k=Y

P0.3 P0.2
P0.4 PO.1
P0.5 P0.0
P0.6 P27
P0.7 P2.6
P1.0 P25
P1.1 p2.4
P1.2 P23
P1.3 p2.2
P1.4 P2.1
P15 P2.0
P1.6 P4.1
P1.7 P3.7
AGnd P3.6
AVref P35
AVce P3.4
P5.4 P3.3
Vee P3.2
P5.5 P3.1
Gnd P3.0
STCB8ABK6454A12
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6.2.5 Using U8W tool download

If you only use
the tool for
ISP download,
AGnd, AVref,
and AVcc pins
can reference

this
connection. If
you need to use
a high—
precision ADC,
refer to 6.2.1

NN RN RN R RS
o|c.o oo|:(m b, b|w|N|H|o|®|m|\‘|m|m|h|w|'\‘|H

P0.3 P0.2
P0.4 PO.1
P0.5 P0.0
P0.6 p2.7
P0.7 P2.6
P1.0 P2.5
P1.1 P2.4
P1.2 pP2.3
P1.3 p2.2
P14 p2.1
P1.5 P2.0
P1.6 P4.1
P1.7 P3.7
AGnd P3.6
AVref P3.5
AVce P3.4
P5.4 P3.3
Voo P3.2

P5.5 P3.1
Gnd P3.0

The chip can be placed directly
on this green locking seat for
ISP programming, or it can be

NNl nno ol nowlwlwlwlw]wlw]lwlw|w] s
I D 051 ENY 3 £ N o<1 K2=] k=1 [ 6] R 441 RNY ] R ] R fee] K

downloaded as, a left

STC8ABK64S4A12

connection.

Connect
PC

- -
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6.2.6 USB directly ISP download

Notice: you need to connect p3.2 to GND to download it normally when you use it with usb

f you need to connect
directly to USB for download,
be sure to reserve this line

on the PCB.
Hold down this button and
connect USB to download ISP.
1 40 [f you do not press this
7 P0.3 P0.2 ECH button while connected to USB,
3] P0.4 P0.1 KN you will not enter the ISP but
| P0.5 P0.0 37 run the user code directly.
5 P0.6 P2.7 36 Note: The use of USB direct
5 P0.7 P2.6 M35 download cannot adjust the
- P1.0 P2.5 2 internal TRC frequency
— P11 P24 =
- P23 S
9 ’ : 32 USB+5V 1
System Power 10 P13 P22 51 D-i_z c
— P14 P21 F=— @
(From USB) 11 30 D+ 3| @
10 P15 P2.0 9 =
—1 P16 PALl 5 4 =
i P1.7 P3.7 & 5 g
o <« Acnd P36 |2 L]
Vin 15 26 =
16 AVref P3.5 5~ T =<
- » L Avce P34 =  S00R
Power On 17 24 Wy Py ||
—ig] P5.4 P3.3 3~ {1 2
Vee P3.2 2R~ 6= 7%
19 22 S
0] P5.5 P3.1 —|21 |
47u c? Gnd P3.0 F=— [
2R 1N4729-3.6V
STCBABKG64S4A12

47u Tantalum capacitors (footprint 3528) prices<RMB ¥ 0.16
22U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.038
10U Monolithic capacitors (footprint 0603) prices<RMB ¥ 0.028
0.1U Monolithic (footprint0603) prices<RMB ¥ 0.005

Regulator protection diode

RMBO0.03¥

System clock <=10MHz

System clock>10MHz

104(0.1uF)

103(0.01uF)
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7 Clock. Reset and Power management

7.1 System clock control

The system clock controller provides a clock source for the CPU of the single chip
microcomputer and all peripheral systems. The system clock has three clock sources to choose
from: an internal high-precision IRC of 24 MHz, an internal IRC of 32 k Hz ( large error ), an
external crystal oscillator, or an external clock signal. Each clock source can be individually
enabled and turned off by a program, and clock division is internally provided to achieve the

purpose of reducing power consumption.

When the microcontroller enters power-down mode, the clock controller will shut down all

clock sources.

Internal 24MHz

External crystal/
External clock signal

Main Clock

MCLKODIV[3:0]

MCLKO_S

P5.4
P1.6

CLKDIV[7:0]

lock SYSclk
Internal 32KHz System clock SYSc
MCKSEL[1:0]
System Clock Structure
Correlation register
Bit addr and symbol
Symbol Description addr Res value
B7 ‘ B6 | B5 ‘ B4 B3 B2 B1 BO
CKSEL Clock selection register FEOOH MCLKODIV[3:0] MCLKO_S MCKSEL[1:0] |0000,0000
CLKDIV  |[Clock frequency division register | FEO1H 0000,0100
Internal 24M oscillator
IRC24MCR FEO2H | ENIRC24M IRC24MST | 1XXX,XXX0
control register
External oscillator
XOSCCR FEO3H| ENXOSC XITYPE XOSCST |00xx,xxXx0
control register
Internal 32K oscillator
IRC32KCR FEO4H | ENIRC32K IRC32KST | 0xXX,XXX0
control register
CKSEL(System clock select register)
Symbol | address | B7 | B6 | B5 | B4 B3 B2 | BL | BO
CKSEL FEOOH MCLKODIVI[3:0] MCLKO_S MCKSEL[1:0]

MCLKODIVI[3:0]: Frequency division coefficient of system clock output
(Note: the clock source for the system clock division output is the system clock after the main clock

MCLK is divided by CLKDIV)

System clock frequency

MCLKODIVI[3:0
[3:0] divider frequency
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0000 No output
0001 SYSCIk/1
001x SYSCIk /2
010x SYSCIk /4
011x SYSCIk /8
100x SYSCIk /16
101x SYSCIk /32
110x SYSCIk /64
111x SYSCIk /128

MCLKO_S: System clock output pin selection

0: System clock frequency division output to P5.4
1: System clock frequency division output to P1.6
MCKSEL[1:0]: Main clock source selection

MCKSEL[1:0] Main clock source
00 Internal 24MHz high
precision IRC
01 External crystal oscillator
or External input
10 .
clock signal
1 Internal 32KHz low
speed IRC
CLKDIV(Clock divider register)
Symbol | address | B7 | B6 | B5 | B4 B3 | B2 | BL | BO
CLKDIV FEO1H

CLKDIV: Main clock division factor. The system clock SYSLK is a clock signal obtained by
dividing the main clock MCLK.

System clock
CLKDIV
frequency
0 MCLK/1
1 MCLK/1
2 MCLK/2
3 MCLK/3
X MCLK/x
255 MCLK/255
IRC24MCR(Internal 24m high precision IRC control register)
Symbol address B7 B6 B5 B4 B3 B2 B1 BO
IRC24MCR FEO2H ENIRC24M - - - - - IRC24MST

ENIRC24M: Internal 24m high precision IRC enable bit
0: close the internal 24m high precision IRC
1: enable internal 24m high precision IRC
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IRC 24 MST: internal 24m high precision IRC frequency stability flag bit. ( read - only bit)

When the internal 24m IRC is enabled from the stop state, it must be some time before the
oscillator frequency can be stabilized. when the oscillator frequency is stabilized, the clock
controller will automatically set IRC 24 MST flag position 1. So when the user program needs to
switch the clock to IRC using the internal 24m, must first set the en IRC 24 m = 1 enable
oscillator, and then always query the oscillator stability flag IRC 24 MST, until the flag bit
becomes 1, to switch the clock source.

XOSCCR(External oscillator control register)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO

XOSCCR FEO3H ENXOSC XITYPE - - - - - XOSCST

ENXOSC: External crystal oscillator enable bit

0: turn off the external crystal oscillator

1: enable external crystal oscillator

Xi type: external clock source type

0: the external clock source is an external clock signal ( or active crystal oscillator ). The signal
source only needs to be connected to XTALI (p 1.7 ) of the single chip microcomputer

1: the external clock source is a crystal oscillator. The signal source is connected with XTALI (p
1.7 ) and XTALO ( p 1.6 ) of the singlechip

XOS CST: external crystal oscillator frequency stability flag bit. ( read - only bit)

When the external crystal oscillator is enabled from the stop state, it must take a period of time
for the oscillator frequency to stabilize. when the oscillator frequency stabilizes, the clock
controller will automatically set XOSCST flag position 1. So when the user program needs to
switch the clock to use the external crystal oscillator, must first set ENSOSC = 1 enable
oscillator, and then always query the oscillator stability flag XOSCST, until the flag bit becomes
1, to switch the clock source.

IRC32KCR(Internal 32k Hz low speed IRC control register)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO

IRC32KCR FEO4H ENIRC32K - - - - - - IRC32KST

En IRC 32k: internal 32k low speed IRC enable bit

0: turn off the internal 32k low speed IRC

1: enable internal 32k low speed IRC

Irc 32k ST: internal 32k low speed IRC frequency stability flag bit. ( read - only bit)

When the internal 32k low-speed IRC is enabled from the stop state, it must take a period of time for the
oscillator frequency to stabilize. when the oscillator frequency stabilizes, the clock controller will
automatically mark the IRC 32k ST position 1. So when the user program needs to switch the clock to use the
internal 32 k low speed IRC, must first set the en IRC 32k = 1 enable oscillator, and then always query the
oscillator stability flag IRC 32k ST, until the flag bit becomes 1, to switch the clock source.

7.2 System reset
The reset of STC8 series singlechip is divided into two kinds: hardware reset and software reset.

® \When the hardware is reset, the values of all registers are reset to the initial values, and all hardware
options are re-read.At the same time according to the hardware options set by the power-on wait time
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to power up wait.Hardware reset mainly includes:
®  Power-on reset
® Low pressure reset
® Reduction of foot
® \Watchdog reset

When the software is reset, the value of all the registers will be reset to the initial value except for the register
associated with the clock, and the software reset will not re-read all the hardware options.Software reset
mainly includes:

The reset triggered by writing IAP_CONTR 's SWRST

Correlation register

addr Bit address and symbol reset
Symbol description

ess B7 B6 B5 B4 B3 B2 | Bl ‘ BO value
WDT_CONTR Watchdog control register C1H | WDT_FLAG - EN_WDT [CLR_WDT| IDL_WDT WDT_PS[2:0] 0x00,0000
IAP_CONTR AP control register C7H IAPEN SWBS SWRST |CMD_FAIL - IAP_WT[2:0] 0000,x000

-Watchdog
RSTCFG Reset configuration register FFH control ENLVR - P54RST - - LVDS[1:0] 0000,0000
register

WDT_CONTR(Watchdog control register)

Symbol | address B7 B6 | BS B4 B3 B2 | BL| BO

WDT CONTR | C1H | WDT_FLAG| - | EN_WDT | CLR_ WDT | IDL_WDT WDT_PS[2:0]

WDTFLAG: watchdog overflow sign

Watchdog overflow occurs, the hardware automatically will this position 1, the need for software clearance.
ENWD: watchdog enable

0: no effect on single Chip Microcomputer

1: start watchdog timer

CLRWDTT: watchdog timer zero

0: no effect on single Chip Microcomputer

1 : Clear watchdog timer and reset this bit automatically

Watchdog control bit in IDL_WDT:IDLE mode

Watchdog stop counting in 0:IDLE mode

Watchdog continues counting when in 1:1IDLE mode

WDT_PS [2:0]: watchdog timer clock frequency division coefficient WDTFLAG: watchdog overflow sign
Watchdog overflow occurs, the hardware automatically will this position 1, the need for software clearance.
Enwd: watchdog enable

0: no effect on single Chip Microcomputer

1: start watchdog timer

CLRWDTT: watchdog timer zero

0: no effect on single Chip Microcomputer

1 : Clear watchdog timer and reset this bit automatically

Watchdog control bit in IDL_WDT:IDLE mode
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Watchdog stop counting in 0:IDLE mode
Watchdog continues counting when in 1:IDLE mode
WDT_PS [2:0]: watchdog timer clock frequency division coefficient

division The overflow time of The overflow time of
WDT_PS[2:0] factor 12M in the main 20M in the main

frequency frequency
000 2 ~ 65.5 MS ~ 39.3 MS
001 4 ~ 131 MS ~ 78.6 MS
010 8 ~ 262 MS ~ 157 MS
011 16 ~ 524 MS ~ 315 MS
100 32 ~ 1.05 S ~ 629 MS
101 64 ~ 2.10 S ~ 1.26 S
110 128 ~ 4.20 S ~ 2.52 S
111 256 ~ 8.39 S ~ 5.03 S

The formula for calculating the overflow time of the watchdog is as follows:

. _ 1232768 x 2VPT-PS*D
Overflow time of watchdog timer =

SYSclk
IAP_CONTR(IAP control register)
Symbol | address B7 B6 | BS B4 B3 | B2 [ BL | BO
IAP_CONTR C7H IAPEN SWBS | SWRST | CMD_FAIL - IAP_CMDJ[2:0]

SWABS: software reset startup selection

0: after the software is reset, execute the code from the user program area.The data in the user data area
remains the same.

1: after the software reset, the code is executed from the system ISP area.The data in the user data area is
initialized.

SWRST: he formula for calculating the spillover time of the watchdog is as followsThe formula for calculating
the spillover time of the watchdog is as followsThe formula for calculating the spillover time of the
watchdog is as follows
0: No effect on single Chip Microcomputer
1: Trigger software reset

RSTCFG(Reset configuration register)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO

RSTCFG FFH - ENLVR - P54RST - - LVDS[1:0]

ENLVR: Low voltage reset control bit

0: low-voltage reset is prohibited.Low voltage interruptions occur when the system detects a low voltage
event
1: enable low pressure reset. Automatic reset when a low voltage event is detected by the system
RST:Pin function selection
SWABS: software reset startup selection
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0: after the software is reset, execute the code from the user program area.The data in the user data area
remains the same.

1: after the software reset, the code is executed from the system ISP area.The data in the user data area is
initialized.

0:
1:

RST Pin used as ordinary 1 / O port(P54)
RST Pin used as reset pin

LVDS[1:0]: Low voltage detection threshold voltage setting

Threshold voltage
LVDS[1:0] of low voltage
detection
00 2.2V
01 2.4V
10 2.7V
11 3.0V

7.3 System power management

addr Bit address and symbol reset
Symbol description
ess B7 B6 B5 B4 B3 B2 Bl BO value
PCON Power Control Register 87H SMOD SMODO0O LVDF POF GF1 GFO PD IDL  |0011,0000
VOCTRL \oltage control register BBH SCC - - - - - 0 0 0xxx,xx00
PCON(power control register)
Symbol address B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H SMOD SMODO LVDF POF GF1 GFO PD IDL

LVDF :

Low-voltage detection mark.When the system detects the low voltage event, the hardware

automatically takes this position 1 and requests the CPU interrupt.This bit requires user software
clearance.

POF: Power on mark bit.When the hardware automatically places this position 1.

PD: Power-down mode control bit

0:
1.

No effect
Single-chip microcomputer into power-off mode CPU and all peripherals are stopped working.The
hardware is automatically cleared after wake-up.

(External pins that wake CPU from power off mode include: INTO0/P3.2. INT1/P3.3. INT2/P3.6.

INT3/P3.7, INT4/P3.0, TO/P3.4, T1/P3.5, T2/P1.2 T3/P0.4, T4/P0.6. CCP0/P1.7. CCP1/P1.6-
CCP2/P15. CCP4/P1.4 . CCP0_2/P2.3. CCP1_2/P2.4 . CCP2_2/P25. CCP3_2/P26 -
CCPO0_3/P7.0. CCP1_3/P7.1. CCP2_3/P7.2. CCP3_3/P7.3. CCPO0_4/P3.3. CCP1_4/P3.2+
CCP2_4/P3.1. CCP3_4/P3.0. RxD/P3.0. RxD_2/P3.6. RxD_3/P1.6. RxD_4/P4.3. RxD2/P1.0.
RxD2_2/P4.0- RxD3/P0.0. RxD3_2/P5.0. RxD4/P0.2. RxD4_2/P5.2, There are also power - down
wake - up timers , low - voltage interrupts , and comparator interrupts that also wake the CPU
from power - down mode .)

IDL: IDLE(idle)Mode control bit
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0: No effi

1: Microcontroller enters

ect

IDLE mode, other peripherals are still running,when CPU stops

working.Automatic hardware clearance after wake-up
VOCTRL(Voltage control register)

Symbol

address

B7 B6

B5

B4 B3 B2 Bl BO

VOCTRL

BBH

SCC

SCC: Static current control bit
0: The static current control circuit is selected for static current control, and the static current is about

1.5uA.

1: Select the external static holding current control circuit, select this mode when the lower power
consumption. The static current under the mode of STC8AB8K series is generally less than 0.15uA; the
static current of STC8F2K series is generally below 0.1uA. Note: this mode in power down mode, the
VCC pin voltage can have greater volatility, or on MCU the kernel may have adverse effects.

[B1:B0]: Internal test bit, it must be written to 0

7.4 Sample program

7.4.1 Select system clock source

Assembly code

P_SW2
CKSEL
CLKDIV
IRC24MCR
XOSCCR
IRC32KCR

MAIN:

DATA
EQU
EQU
EQU
EQU
EQU

ORG
LIMP

ORG

MOV

MOV
MOV
MOV
MOVX
MOV

MOV
MOV
MOV
MOVX
MOVX
JNB
CLR
MOV
MOVX

0BAH

OFEOOH
OFEO1IH
OFEO2H
OFEO3H
OFEO4H

0000H
MAIN

0100H

SP#3FH

P_SwW2,#80H
A#00H
DPTR,#CKSEL
@DPTR,A
P_Swz2,#00H

P_SW2,#80H
A#OCOH
DPTR,#XOSCCR
@DPTR,A
A,@DPTR
ACC.0,$-1

A
DPTR#CLKDIV
@DPTR,A

; Select the internal IRC (default)

; Start the external oscillator

; Waiting for the stability of the clock
; Clock without frequency division
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; MOV A#O1H ; Selection of external oscillator
; MOV DPTR,#CKSEL
; MOVX @DPTR,A
; MOV P_SW2 #00H
; MOV P_SW2 #80H
; MOV A #80H ; Start the internal 32K IRC
; MOV DPTR,#IRC32KCR
; MOVX @DPTR,A
; MOVX A,@DPTR
; JNB ACC.0,$-1 ; Waiting for the stability of the clock
; CLR A ; Clock without frequency division
; MOV DPTR#CLKDIV
; MOVX @DPTR,A
; MOV A#03H ; Select the internal 32K
; MOV DPTR,#CKSEL
; MOVX @DPTR,A
; MOV P_SW2 #00H
JMP $

END

C code

#include "reg51.h™
#include "intrins.h™

#define  CKSEL (*(unsigned char volatile xdata *)0xfe00)
#define  CLKDIV (*(unsigned char volatile xdata *)0xfe01)
#define  IRC24MCR (*(unsigned char volatile xdata *)0xfe02)
#define  XOSCCR (*(unsigned char volatile xdata *)0xfe03)
#define  IRC32KCR (*(unsigned char volatile xdata *)0xfe04)
sfr P_Sw2 = Oxba;
void main()
{
P_SW?2 = 0x80;
CKSEL = 0x00; /I Select the internal IRC (default)
P_SW?2 = 0x00;
/*
P_SW?2 = 0x80;
XOSCCR = 0xc0; /I Start the external oscillator
while (!(XOSCCR & 1)); /I Waiting for the stability of the clock
CLKDIV = 0x00; /I Clock without frequency division
CKSEL = 0x01; /I Selection of external oscillator
P_SW?2 = 0x00;
*/
/*
P_SW?2 = 0x80;
IRC32KCR = 0x80; /I Start the internal 32K IRC
while (1(IRC32KCR & 1)); /I Waiting for the stability of the clock

CLKDIV = 0x00; /I Clock without frequency division
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CKSEL = 0x03;
P_SW?2 = 0x00;
*/
while (1);
}

/I Select the internal 32K

7.4.2 Master clock frequency division output

Assembly code
P_SW2 DATA
CKSEL EQU
CLKDIV EQU

ORG
LIMP

ORG
MAIN:

MOV

MOV

: MOV

: MOV
MOV
MOV
MOV
MOVX
MOV

JMP

END

C code
#include ""reg51.h"
#include "intrins.h"

#define  CKSEL
#define  CLKDIV

sfr P_Sw2
void main()
{

P_SW2 = 0x80;

Il CKSEL = 0x10;
/I CKSEL = 0x20;

CKSEL = 0x40;
1 CKSEL = 0x48;
P_SW2 = 0x00;

while (1);

0BAH
OFEOOH
OFEO1IH

0000H
MAIN

0100H

SP#3FH

P_SW2,#80H
A#10H
A#20H
A#40H
A#48H
DPTR,#CKSEL
@DPTR,A
P_SW2,#00H

$

; The master clock output to the P5.4 port
; The 2 frequency division output of the master clock to the P5.4 port
; The 4 frequency division output of the master clock to the P5.4 port
; The 4 frequency division output of the master clock to the P1.6 por

(*(unsigned char volatile xdata *)0xfe00)
(*(unsigned char volatile xdata *)0xfe01)

Oxba;

/I The master clock output to the P5.4 port
/I The 2 frequency division output of the master clock to the P5.4 port

/I The 4 frequency division output of the master clock to the P5.4 port
/I The 4 frequency division output of the master clock to the P1.6 port
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7.4.3 Watchdog timer application

Assembly code
; The test frequency is 11.0592MHz

WDT_CONTR  DATA 0C1H
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
MOV SP#3FH

; MOV WDT_CONTR,#23H ; Make a watchdog, the overflow time is about 0.5s
MOV WDT_CONTR,#24H ;Make a watchdog, the overflow time is about 1s

; MOV WDT_CONTR#27H ; Make a watchdog, the overflow time is about 8s
CLR P3.2 ; Test port

LOOP:

; ORL WDT_CONTR,#10H ; Clear watchdog, otherwise the system reset
JMP LOOP

END
C code

#include "'reg51.h"
#include "intrins.h"

/I The test frequency is 11.0592MHz

sfr WDT_CONTR = 0xc1;
shit P32 = P3n2;
void main()
{
1! WDT_CONTR = 0x23; /I Make a watchdog, the overflow time is about 0.5s
WDT_CONTR = 0x24; /I Make a watchdog, the overflow time is about 1s
1! WDT_CONTR = 0x27; /I Make a watchdog, the overflow time is about 8s
P32 =0; /I Test port
while (1)
{
I WDT_CONTR |= 0x10; /I Clear watchdog, otherwise the system reset
}
}

7.4.4 Soft reset to implement custom Downloads

Assembly code
; The test frequency is 11.0592MHz

IAP_CONTR DATA 0C7H
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MAIN:

LOOP:

END

C code

ORG
LIMP

ORG

MOV

SETB
SETB

JB
JB
MOV
JMP

#include "'reg51.h"
#include "intrins.h"

0000H
MAIN

0100H

SP#3FH

P3.2
P3.3

P3.2,LOOP
P3.3,LOOP
IAP_CONTR,#60H
$

/I The test frequency is 11.0592MHz

IAP_CONTR |= 0x60;

sfr IAP_CONTR
shit P32
shit P33
void main()
{
P32=1;
P33=1;
while (1)
{
if (IP32 && 'P33)
{
}

0xc7;
P312;
P313;

/I Test port
/I Test port

; Check P3.2 and P3.3 at the same time for O to reset ISP

/I Check P3.2 and P3.3 at the same time for O to reset ISP

7.4.5 Low voltage detection

assembly code

RSTCFG
ENLVR
LVD2V2
LvD2v4
LVD2Vv7
LVD3VO0
ELVD
LVDF

DATA
EQU
EQU
EQU
EQU
EQU
BIT
EQU

ORG
LIMP

OFFH
40H
00H
01H
02H
03H
IE.6
20H

0000H
MAIN

;RSTCFG.6
;LVD@2.2Vv
;LVD@2.4Vv
;LVD@2.7V
;LVD@3.0V

;PCON.5
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ORG
LIMP

ORG
LVDISR:
ANL
CPL
RETI

MAIN:
MOV

ANL
; MOV
MOV
SETB
SETB
JMP

END

C code

#include "'reg51.h™
#include "intrins.h"

sfr RSTCFG
#define  ENLVR

#define  LVD2V2
#define  LVD2V4
#define  LVD2V7
#define  LVD3V0

shit ELVD
#define LVDF
shit P32

void Lvd_Isr() interrupt 6

{
PCON &= ~LVDF;

P32 =~P32;
}
void main()
{

PCON &= ~LVDF;

/I RSTCFG = ENLVR | LVD3V0;
RSTCFG = LVD3VO0;

ELVD =1,
EA=1,

while (1);

0033H
LVDISR

0100H

PCON#NOT LVDF
P3.2

SP#3FH

PCON#NOT LVDF
RSTCFGH#ENLVR | LVD3V0
RSTCFG#LVD3V0

ELVD

EA

$

Oxff;

0x40 /IRSTCFG.6
0x00 /ILVD@2.2V
0x01 /ILVD@2.4V
0x02 /ILVD@2.7V
0x03 /ILVD@3.0V
IEN6;

0x20 /[PCON.5
P312;

; Clear interruption sign
; Test port

; Need to clear the LVDF logo after power-on

; Enables low voltage reset at 3.0V without LVD interrupt
; Low voltage interrupt when 3.0V is enabled

; Enable LVD interrupt

/I Clear interruption sign

/l Test port

/I Test port

/I Enables low voltage reset at 3.0V without LVD interrupt

/I Low voltage interrupt when 3.0V is enabled
/I Enable LVD interrupt

7.4.6 Power saving mode

assembly code
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VOCTRL DATA 0BBH
IDL EQU 01H ;PCON.O
PD EQU 02H ;PCON.1
ORG 0000H
LIMP MAIN
ORG 0003H
LIMP INTOISR
ORG 0100H
INTOISR:
CPL P3.4 ; Test port
RETI
MAIN:
MOV SP#3FH
MOV VOCTRL,#00H
; When the power down mode is used, the internal SCC module is used, and the power consumption is about 1.5uA
; MOV VOCTRL,#80H
; When the power down mode is used, the external SCC module is used, and the power consumption is abou 0.15uA
SETB EXO0 ; Enable INTO interruption to wake up MCU
SETB EA
NOP
NOP
; MOV PCON,#IDL ; MCU enters the IDLE mode
MOV PCON,#PD ; MCU enters the power down mode
NOP
NOP
CLR P3.5 ; Test port
JMP $
END
C code

#include "'reg51.h"
#include "intrins.h"

sfr VOCTRL = 0xbb;
#define  IDL 0x01 /[PCON.0
#define PD 0x02 /[PCON.1
shit P34 = P37,
shit P35 = P315;

void INTO_Isr() interrupt O

{
P34 = ~P34; /I Test port
}
void main()
{

VOCTRL = 0x00;

//When the power down mode is used, the internal SCC module is used, and the power consumption is about 1.5uA
/I VOCTRL = 0x80;
/' When the power down mode is used, the external SCC module is used, and the power consumption is abou 0.15uA
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EX0=1;
EA=1;
_nhop_();

_nhop_();
PCON = IDL;

/I PCON =PD;
_nhop_();
_nhop_();
P35=0;

while (1);

/l Enable INTO interruption to wake up MCU

/l MCU enters the IDLE mode
/I MCU enters the power down mode

7.4.7 Wake-up MCU with INTO/INTLZ/INT2/INT3/INT4 interrupt

assembly code

INTCLKO DATA
EX2 EQU
EX3 EQU
EX4 EQU
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
INTOISR:
CPL
RETI
INT1ISR:
CPL
RETI
INT2ISR:
CPL
RETI
INT3ISR:
CPL
RETI
INT4ISR:
CPL
RETI

8FH
10H
20H
40H

0000H
MAIN

0003H
INTOISR
0013H
INTL1ISR
0053H
INT2ISR
005BH
INT3ISR
0083H
INT4ISR

0100H

P1.0

P1.0

P1.0

P1.0

P1.0

; Test port

; Test port

; Test port

; Test port

; Test port
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MAIN:

NOP
LOOP:

END

C code

MOV

CLR
SETB
SETB

CLR
SETB
SETB

MOV
ORL
ORL
SETB

MOV
NOP

CPL
JMP

#include "'reg51.h"
#include "intrins.h"

sfr

#define
#define
#define

shit
shit

void INTO_Isr() interrupt O

{

P10 = 1P10;

}

void INTZL_Isr() interrupt 2

{

P10 = 1P10;

}

void INT2_Isr() interrupt 10

{

P10 = IP10;

}

void INT3_Isr() interrupt 11

{

P10 = IP10;

INTCLKO

EX2
EX3
EX4

P10
P11

SP#3FH

ITO ; Enable INTO rising edge and falling edge interruption
ITO ; Enable INTO falling edge interruptio

EXO0 ; Enable INTO interruption

IT1 ; Enable INT1 rising edge and falling edge interruption
IT1 ; Enable INT1 falling edge interruptio

EX1 ; Enable INTO interruption

INTCLKO#EX2 ; Enable INT2 falling edge interruptio
INTCLKO#EX3 ; Enable INT3 falling edge interruptio

INTCLKO #EX4 ; Enable INT4 falling edge interruptio

EA

PCON,#02H ; MCU enters the power down mode

;Enter interruption service program immediately after power down wake-up

P1.1
LOOP

0x8f;
0x10
0x20
0x40

P110;

P1/L;

/l Test port

/l Test port

// Test port

// Test port
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}

void INT4_Isr() interrupt 16

{
}

P10 = 1P10;

void main()

{

I

I

ITO=0;
ITO=1;
EX0=1;

IT1=0;
IT1=1;
EX1=1;

INTCLKO = EX2,;
INTCLKO |= EX3;
INTCLKO |= EX4;

PCON = 0x02;

_hop_();
_hop_();

while (1)
{

P11 = ~P11;

/I Test port

/I Enable INTO rising edge and falling edge interruption
/I Enable INTO falling edge interruption
/I Enable INTO interruption

/I Enable INTL1 rising edge and falling edge interruption
/I Enable INT1 falling edge interruption
/l Enable INTO interruption

/[Enable INT2 falling edge interruptio
/IEnable INT3 falling edge interruptio
/[Enable INT4 falling edge interruptio

/I MCU enters the power down mode
/I Enter interruption service program immediately after power down wake-up

7.4.8 Wake-up MCU with TO/T1/T2/T3/T4 interrupts

assembly code

; The test frequency is 11.0592MHz

T2L
T2H
T3L
T3H
T4L
T4H
T4T3M
AUXR
IE2
ET2
ET3
ET4
AUXINTIF
T2IF
T3IF
T4IF

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
EQU
EQU
EQU
DATA
EQU
EQU
EQU

0D7H
0D6H
O0D5H
0D4H
0D3H
0D2H
O0D1H
8EH
0AFH
04H
20H
40H
OEFH
01H
02H
04H
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TMOISR:

RETI
TM1ISR:

RETI

TM2ISR:

RETI
TM3ISR:

RETI
TMA4ISR:

RETI

MAIN:

ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP

ORG

CPL

CPL

CPL
ANL

CPL
ANL

CPL
ANL

MOV

MOV
MOV
MOV
SETB
SETB

MOV
MOV
SETB
SETB

MOV
MOV
MOV
MOV

MOV
MOV

0000H
MAIN
000BH
TMOISR
001BH
TM1ISR
0063H
TM2ISR
009BH
TM3ISR
00A3H
TM4ISR

0100H

P1.0

P1.0

P1.0
AUXINTIE#NOT T2IF

P1.0
AUXINTIE#NOT T3IF

P1.0
AUXINTIE#NOT T4IF

SP#3FH

TMOD,#00H
TLO,#66H
THO,#0FCH
TRO

ETO

TL1,#66H
TH1,#0FCH
TR1

ET1

T2L ,#66H
T2H,#0FCH
AUXR,#10H
IE2#ET2

T3L,#66H
T3H,#0FCH

; Test port

; Test port

; Test port
; Clear interruption sign

; Test port
; Clear interruption sign

; Test port
; Clear interruption sign

;65536-11.0592M/12/1000

; Start timer

; Enable timer interruption

;65536-11.0592M/12/1000

; Start timer

; Enable timer interruption

;65536-11.0592M/12/1000

; Start timer

; Enable timer interruption

;65536-11.0592M/12/1000
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MOV TAT3M,#08H ; Start timer

ORL IE2,#ET3 ; Enable timer interruption

MOV T4L #66H ;65536-11.0592M/12/1000

MOV T4H #0FCH

ORL TAT3M,#80H ; Start timer

ORL |IE2 #ET4 ; Enable timer interruption

SETB EA

MOV PCON,#02H ; MCU enters the power down mode
NOP

; After the power down, it will not enter the interrupt service program immediately,
; 1t will wait for the timer overflow to enter the interrupt service program

NOP
LOOP:
CPL P1.1
IMP LOOP
END
C code

#include "'reg51.h™
#include "intrins.h"

/I The test frequency is 11.0592MHz

sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr T3L = 0xd5;
sfr T3H = 0xd4;
sfr T4AL = 0xd3;
sfr T4H = 0xd2;
sfr T4T3M = 0xd1;
sfr AUXR = 0x8e;
sfr 1E2 = Oxaf;
#define  ET2 0x04
#define  ET3 0x20
#define  ET4 0x40
sfr AUXINTIF = Oxef;
#define  T2IF 0x01
#define  T3IF 0x02
#define  T4IF 0x04
shit P10 = P1n0;
shit P11 = P1INg;
void TMO_lIsr() interrupt 1
{

P10 = IP10; /l Test port
}
void TM1_lIsr() interrupt 3
{

P10 = IP10; // Test port
}
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void TM2_Isr() interrupt 12

{
P10 = IP10;
AUXINTIF &= ~T2IF;

}

void TM3_Isr() interrupt 19

{
P10 = IP10;
AUXINTIF &= ~T3IF;

}

void TM4_lIsr() interrupt 20

{
P10 = IP10;
AUXINTIF &= ~T4IF;

}

void main()

{
TMOD = 0x00;

TLO = 0x66;
THO = Oxfc;
TRO =1;
ETO0=1;

TL1 = 0x66;
TH1 = Oxfc;
TR1=1;
ET1=1;

T2L = 0x66;
T2H = Oxfc;

AUXR = 0x10;
IE2 = ET2;

T3L = 0x66;
T3H = 0xfc;

T4T3M = 0x08;
IE2 |= ET3;

T4L = 0x66;
T4H = Oxfc;

T4T3M |= 0x80;
IE2 |= ET4;

PCON = 0x02;
_nhop_();

/IAfter the power fail, it will not enter the interrupt service program immediately,
/1 1t will wait for the timer overflow to enter the interrupt service program

_nop_();

while (1)

/I Test port
/I Clear interruption sign

/I Test port
/I Clear interruption sign

/I Test port
/I Clear interruption sign

1/65536-11.0592M/12/1000

/I Start timer
// Enable timer interruption

1/65536-11.0592M/12/1000

/I Start timer
/[l Enable timer interruption

1165536-11.0592M/12/1000

/I Start timer
/I Enable timer interruption

1165536-11.0592M/12/1000

/I Start timer
/l Enable timer interruption

1/65536-11.0592M/12/1000

/I Start timer
[/l Enable timer interruption

/l MCU enters the power down mode
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P11 =~P11;

7.4.9 Wake-up MCU with RxD/RxD2/RxD3/RxD4 interrupt

assembly code

; The test frequency is 11.0592MHz

IE2
ES2
ES3
ES4

P_swi
P_SW2

UART1ISR:
RETI
UART2ISR:
RETI
UART3SISR:
RETI
UARTA4ISR:
RETI

MAIN:

DATA
EQU
EQU
EQU

DATA
DATA

ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP
ORG
LIMP

ORG

MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

0AFH
01H
08H
10H

0A2H
0BAH

0000H
MAIN
0023H
UART1ISR
0043H
UART2ISR
008BH
UART3SISR
0093H
UARTA4ISR

0100H

SP#3FH

P_SW1,#00H
P_SW1 #40H
P_SW1 #80H
P_SW1#0COH

P_SW2#00H
P_SW2#01H
P_SW2#00H
P_SW2#02H

; The falling edge of the RXD/P3.0 can wake up the program

; The falling edge of the RXD_2/P3.6 can wake up the program
; The falling edge of the RXD_3/P1.6 can wake up the program
; The falling edge of the RXD_4/P4.3 can wake up the program

; The falling edge of the RXD2/P1.0 can wake up the program
; The falling edge of the RXD2_2/P4.0 can wake up the program
; The falling edge of the RXD3/P0.0 can wake up the program
; The falling edge of the RXD3_2/P5.0 can wake up the program
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MOV P_SW2 #00H ; The falling edge of the RXD4/P0.2 can wake up the program
; MOV P_SwW2 #04H ; The falling edge of the RXD4_2/P5.2 can wake up the program
SETB ES ; Enable the interruption of the serial port
MOV 1E2 #ES2 ; Enable the interruption of the serial port
ORL 1E2 #ES3 ; Enable the interruption of the serial port
ORL 1E2 #ES4 ; Enable the interruption of the serial port
SETB EA
MOV PCON,#02H ; MCU enters the power down mode
NOP ; After the power down, it will not enter the
;interrupt service program
NOP
LOOP:
CPL P11
JMP LOOP
END
C code

#include "'reg51.h"
#include "intrins.h"

/I The test frequency is 11.0592MHz

sfr 1E2 = Oxaf;
#define ES2 0x01
#define ES3 0x08
#define ES4 0x10
sfr P_Swi = 0xa2;
sfr P_Sw2 = Oxba;
shit P11 = Ping;

void UARTZ_Isr() interrupt 4

{
}

void UART2_lIsr() interrupt 8

{
}

void UART3_lIsr() interrupt 17

{
}

void UART4_lIsr() interrupt 18

{
}

void main()
{
P_SW1 = 0x00; I/l The falling edge of the RXD/P3.0 can wake up the program
/I P_SW1 =0x40; Il The falling edge of the RXD_2/P3.6 can wake up the program
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/I P_SW1 = 0x80;
I P_SW1 = 0xcO0;

P_SW2 = 0x00;
Il P_SW2 = 0x01;

P_SW2 = 0x00;
Il P_SW2 = 0x02;

P_SW2 = 0x00;
Il P_SW2 = 0x04;

ES=1;
IE2 = ES2;
IE2 |= ES3;
IE2 |= ES4;
EA=1;

PCON = 0x02;

_nop_();
_nop_();

while (1)
{
P11 = ~P11;

/I The falling edge of the RXD_3/P1.6 can wake up the program
/I The falling edge of the RXD_4/P4.3 can wake up the program

I/l The falling edge of the RXD2/P1.0 can wake up the program
[ The falling edge of the /RXD2_2/P4.0 can wake up the program

I/l The falling edge of the RXD3/P0.0 can wake up the program
/I The falling edge of the RXD3_2/P5.0 can wake up the program

I/l The falling edge of the RXD4/P0.2 can wake up the program
[ The falling edge of the /RXD4_2/P5.2 can wake up the program

/I Enable the interruption of the serial port
/I Enable the interruption of the serial port
/I Enable the interruption of the serial port
/I Enable the interruption of the serial port

/I MCU enters the power down mode
/I After the power fail, it will not enter the interrupt service program

7.4.10 Wake-up MCU with LVD interrupt

Assembly code

RSTCFG DATA
ENLVR EQU
LvD2Vv2 EQU
LvD2v4 EQU
LvD2Vv7 EQU
LVD3V0 EQU
ELVD BIT
LVDF EQU
ORG
LIMP
ORG
LIMP
ORG
LVDISR:
ANL
CPL
RETI
MAIN:
MOV
ANL

OFFH
40H
00H
01H
02H
03H
IE.6
20H

0000H
MAIN
0033H
LVDISR

0100H

PCON#NOT LVDF
P1.0

SP#3FH

PCON#NOT LVDF

;RSTCFG.6
;LVD@2.2Vv
;LVD@2.4V
;LVD@2.7V
;LVD@3.0V

;PCON.5

; Clear interruption sign
; Test port

; Power on needs clear interruption signs
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MOV
SETB
SETB
MOV
NOP
NOP
LOOP:
CPL
IMP
END
C code

#include "'reg51.h"
#include "intrins.h"

sfr RSTCFG
#define  ENLVR
#define  LVD2V2
#define  LVD2V4
#define  LVD2V7
#define  LVD3V0
shit ELVD

#define LVDF

shit P10
shit P11

void LVD_Isr() interrupt 6

{
PCON &= ~LVDF;
P10 = !P10;
}
void main()
{
PCON &= ~LVDF;
RSTCFG = LVD3V0;
ELVD =1;
EA=1;
PCON = 0x02;
_nop_();
_nop_();
while (1)
{
P11 = ~P11;
}
}

RSTCFG# LVD3V0

; Set the LVD voltage to 3.0V V

ELVD ; Enable the interruption of LVD
EA
PCON,#02H ; MCU enters the power down mode

; Enter interruption service program

; immediately after power down wake-up

P11
LOOP
Oxff;

0x40 /IRSTCFG.6
0x00 /ILVD@2.2V
0x01 /ILVD@2.4V
0x02 /ILVD@2.7V
0x03 /ILVD@3.0V
IE"6;

0x20 /IPCON.5

P110;
P1/L;

/I Clear interruption sign
/I Test port

/I Power on needs clear interruption signs
/I Set the LVD voltage to 3.0V
/I Enable the interruption of LVD

/l MCU enters the power down mode

/I Enter interruption service program immediately after power down wake-up
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7.4.11

assembly code

Wake-up MCU with CCPO/CCP1/CCP2/CCP3 interrupt

; The test frequency is 11.0592MHz

CCON

CF

CR

CCF3
CCF2
CCF1
CCFO
CMOD

cL

CH
CCAPMO
CCAPOL
CCAPOH
PCA_PWMO
CCAPM1
CCAPIL
CCAP1H
PCA_PWM1
CCAPM2
CCAP2L
CCAP2H
PCA_PWM2
CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

P_SW1

PCAISR:

RETI

MAIN:

DATA
BIT

BIT

BIT

BIT

BIT

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

ORG
LIMP
ORG
LIMP

ORG

ANL
CPL

MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV

0D8H
CCON.7
CCON.6
CCON.3
CCON.2
CCON.1
CCON.0
O0D9H
OE9H
O0F9H
ODAH
OEAH
OFAH
O0F2H
ODBH
OEBH
OFBH
OF3H
ODCH
OECH
OFCH
O0F4H
ODDH
OEDH
OFDH
OF5H

0A2H

0000H
MAIN
003BH
PCAISR

0100H

CCON,#NOT 8FH ; Clear interruption sign
P1.0 ; Test port

SP#3FH

P_SW1,#00H ; CCPO/P1.7, CCP1/P1.6, CCP2/P1.5,CCP3/P1.4

P_SW1,#10H ; CCP0_2/P2.3, CCP1_2/P2.4, CCP2_2/P2.5,CCP3_2/P2.6
P_SW1,#20H ; CCP0_3/P7.0, CCP1_3/P7.1, CCP2_3/P7.2,CCP3_3/P7.3
P_SW1,#30H ; CCP0_4/P3.3, CCP1_4/P3.2, CCP2_4/P3.1,CCP3_4/P3.0

CCON,#00H
CMOD,#08H ; The PCA clock is a system clock
CCAPMO,#31H ; Enable the edge of wake-up function of the CCPO port
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MOV CCAPML1,#31H ; Enable the edge of wake-up function of the CCP1 port
MOV CCAPM2,#31H ; Enable the edge of wake-up function of the CCP2 port
MOV CCAPM3#31H ; Enable the edge of wake-up function of the CCP3 port
SETB CR ; Start the PCA timer

SETB EA

MOV PCON,#02H ; MCU enters the power down mode

NOP ; Enter interruption service program

; immediately after power down wake-up

NOP
LOOP:
CPL P1.1
IMP LOOP
END
C code

#include "'reg51.h"
#include "intrins.h"

/I The test frequency is 11.0592MHz

sfr CCON = 0xd8;

shit CF =  CCON~MT;
shit CR =  CCON"6;
shit CCF3 = CCON~3;
shit CCF2 = CCON~"2;
shit CCF1 = CCON~M;
shit CCFO0 =  CCON~0;
sfr CMOD = 0xd9;

sfr CL = 0xe9;

sfr CH = 0xf9;

sfr CCAPMO = Oxda;

sfr CCAPOL = Oxea;

sfr CCAPOH = Oxfa;

sfr PCA _PWMO = 0xf2;

sfr CCAPM1 = 0xdb;

sfr CCAPI1L = Oxeb;

sfr CCAP1H = 0xfb;

sfr PCA PWM1 = 0xf3;

sfr CCAPM2 = 0xdc;

sfr CCAP2L = Oxec;

sfr CCAP2H = 0xfc;

sfr PCA PWM2 = 0xf4;

sfr CCAPM3 = 0xdd;

sfr CCAP3L = Oxed;

sfr CCAP3H = 0xfd;

sfr PCA PWM3 = 0xf5;

sfr P_Swi = 0xa2;

shit P10 = P170;
shit P11 = P1INg;
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void PCA_Isr() interrupt 7

{
CCON &= ~0x8f; /I Clear interruption sign
P10 = 1P10; /I Test port
}
void main()
{
P_SW1 = 0x00; /ICCPOQ/P1.7, CCP1/P1.6, CCP2/P1.5,CCP3/P1.4
/I P_SW1 =0x10; /ICCPQ_2/P2.3, CCP1_2/P2.4, CCP2_2/P2.5,CCP3_2/P2.6
/I P_SW1 = 0x20; /ICCPOQ_3/P7.0, CCP1_3/P7.1, CCP2_3/P7.2,CCP3_3/P7.3
/I P_SW1 = 0x30; /ICCPOQ_4/P3.3, CCP1_4/P3.2, CCP2_4/P3.1,CCP3_4/P3.0
CCON = 0x00;
CMOD = 0x08; /I The PCA clock is a system clock
CCAPMO = 0x31; /I Enable the edge of wake-up function of the CCPO port
CCAPML1 = 0x31; /I Enable the edge of wake-up function of the CCP1 port
CCAPM2 = 0x31; /I Enable the edge of wake-up function of the CCP2 port
CCAPM3 = 0x31; /I Enable the edge of wake-up function of the CCP3 port
CR=1; /I Start the PCA timer
EA=1;
PCON = 0x02; /I MCU enters the power down mode
_nop_(); /I Enter interruption service program immediately after power down wake-up
_nop_();
while (1)
{
P11 = ~P11;
}
}
7.4.12 CMP interrupt wake-up MCU
assembly code
CMPCR1 DATA OE6H
CMPCR2 DATA OE7H
ORG 0000H
LIMP MAIN
ORG 00ABH
LIMP CMPISR
ORG 0100H
CMPISR:
ANL CMPCRL1,#NOT 40H ; Clear interruption sign
CPL P1.0 ; Test port
RETI
MAIN:
MOV SP#3FH
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MOV
MOV
ORL
ANL
ORL
ORL
SETB

MOV
NOP

NOP

LOOP:

CPL
JMP

END

C code

#include "'reg51.h"
#include "intrins.h"

sfr
sfr

shit
shit

void CMP_lsr() interrupt 21

CMPCR1
CMPCR2

P10
P11

{
CMPCR1 &= ~0x40;
P10 = !P10;

}

void main()

{

CMPCR2 = 0x00;

CMPCR1 = 0x80;
CMPCR1 |= 0x30;
CMPCR1 &= ~0x08;
CMPCR1 |= 0x04;
CMPCR1 |= 0x02;
EA=1,

PCON = 0x02;
_nop_();
_nop_();
while (1)
{
P11 =~P11;

CMPCR2,#00H
CMPCR1,#80H
CMPCR1,#30H
CMPCR1#NOT 08H
CMPCRL1,#04H
CMPCRL1,#02H

EA

PCON,#02H

P1.1
LOOP

0xe6;
Oxe7;

P110;
P1/L;

; Enable comparator module

; Enable the edge of the comparator interruption
; P3.6 is the CMP+ input port

;P3.7 is the CMP- input port

; Enable comparator output

; MCU enters the power down mode
; Enter interruption service program
; immediately after power down wake-up

/I Clear interruption sign

/I Test port

/I Enable comparator module

[/l Enable the edge of the comparator interruption
[/l P3.6 is the CMP+ input port

/IP3.7 is the CMP- input port

[/l Enable comparator output

/l MCU enters the power down mode
/I Enter interruption service program immediately after power down wake-up
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7.4.13 Using LVD function to detect working Voltage(cell voltage)

If you need to use the LVD function to detect the battery voltage, you need to remove the low-voltage reset
feature from the ISP download, as shown in the following figure "allow low-voltage reset (no low-voltage
interruptions)” hardware options need to be removed
] RS BEn, BA.2/F3. 380/ 05 0] NERET
LB AR

TSR (2. 20 v - |
| bR E AT EET e EE T
E HEMESARS (256 -
assembly code
RSTCFG DATA OFFH
LVD2V2 EQU 00H ;LVD@2.2V
LVD2V4 EQU 01H ;LVD@2.4V
LVD2V7 EQU 02H ;LVD@2.7V
LVD3V0 EQU 03H ;LVD@3.0V
LVDF EQU 20H ;PCON.5
ORG 0000H
JMP MAIN
ORG 0100H
MAIN:
ANL PCON,#NOT LVDF
MOV RSTCFG#LVD3V0
LOOP:
MOV B, #0FH
MOV RSTCFG#LVD3V0
CALL DELAY
ANL PCON,#NOT LVDF
CALL DELAY
MOV A,PCON
ANL A#LVDF
Jz SKIP
MOV AB
CLR C
RRC A
MOV B.A
MOV RSTCFG#LVD2V7
CALL DELAY
ANL PCON,#NOT LVDF
CALL DELAY
MOV A,PCON
ANL A#LVDF
Jz SKIP
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MOV
CLR
RRC
MOV

MOV
CALL
ANL
CALL
MOV
ANL
Jz
MOV
CLR
RRC
MOV

MOV
CALL
ANL
CALL
MOV
ANL
Jz
MOV
CLR
RRC
MOV

SKIP:

MOV
CPL
MOV
JMP

DELAY:
MOV
NEXT:

NOP
NOP
NOP

NOP
DJINZ
RET

END

C code

#include "'reg51.h"
#include "intrins.h"

#define FOSC
#define TIMS

RSTCFG#LVD2V4
DELAY
PCON#NOT LVDF
DELAY

A,PCON

A#LVDF

SKIP

AB

Cc

A

B,A

RSTCFG#LVD2V2
DELAY
PCON#NOT LVDF
DELAY

A,PCON

A#LVDF

SKIP

AB

Cc

A

B,A

AB

P2,A
LOOP

RO,#100

RO,NEXT

24000000UL
(65536 - FOSC/4/100)

;P2.3~P2.0 display the battery power
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sfr RSTCFG
#define  LVD2V2
#define  LVD2V4
#define  LVD2V7
#define  LVD3VO
#define  LVDF
void delay()

{

inti;

= Oxff;
0x00
0x01
0x02
0x03

0x20

for (i=0; i<100; i++)

{
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void main()
{

unsigned char power;

PCON &= ~LVDF;
RSTCFG = LVD3VO0;

while (1)

{

power = 0xOf;

RSTCFG = LVD3VO0;

delay();

PCON &= ~LVDF;

delay();

if (PCON & LVDF)

{

power >>=1,;

RSTCFG = LVD2VT7;
delay();
PCON &= ~LVDF;

delay();
if (PCON & LVDF)

{

power >>=1;

RSTCFG = LVD2V4;

delay();
PCON &= ~LVDF;

delay();
if (PCON & LVDF)

{

power >>=1;

[ILVD@2.2V
[ILVD@2.4V
[ILVD@2.7V
/ILVD@3.0V

/IPCON.5
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RSTCFG = LVD2V2;

delay();
PCON &= ~LVDF;
delay();
if (PCON & LVDF)
{

power >>=1;
}

RSTCFG = LVD3VO0;
P2 = ~power; /IP2.3~P2.0 display the battery power
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8 Memory

STC8 Series MCU's program memory and data memory are individually addressable. Because no bus that
accesses external program memory is provided, all program memory of all MCU is Flash memory on chip, and
external program memory can not be accessed.

The STC8 series single chip microcomputer has integrated the large capacity data memory
(STCBABK64S4A12) inside the STC8A8K64S4A12 series single chip microcomputer with 8192 256-byte
data memory and 4096 256-byte data memory inside the STC8A4K64S2A12 series single chip microcomputer.
There are 2048 256words inside the STC8A8F2K64S4 series single chip microcomputer.STC8F2K64S2
Series single Chip Microcomputer with 2048 256bytes of data memory. The data memory of STC8 Series
single Chip Microcomputer is physically and logically divided into two parts: STC8F2K64S2 series
single-chip microcomputer and STC8F2K64S2 series single chip microcomputer. For two address spaces:
internal RAM(256 bytes) and internal extension RAM.The high 128-byte data memory of the internal RAM
overlaps with the special function register (SFRs) address, which is distinguished by different addressing
methods in practical use.In addition, STC8 series microcontroller with 40 or more pins can also access the
64KB external data memory which is extended out of chip.

8.1 Program Memory

Program memory is used to store user programs, data, tables and other information. STC8 series monolithic
integrated 64K bytes of Flash program memory.

FFFFH

64K

“en <_
001BH <«
0013H «— Interrupt vector entry address
000BH +——

0003H +—
0000H «——— | Program reset entry address

After reset, the program counter (PC) is 0000H, and the program is executed from 0000H unit.In addition, the
entry address of the interrupt service program (also called interrupt vector) is also located in the program memory
unit.In the program memory, each interrupt has a fixed entry address. When the interrupt occurs and is responded to,
the MCU will automatically ju. mp to the corresponding interrupt entry address to execute the program.The entry
address of the interrupt service program is 0003H, the entry address of the timer / counter 0 / TIMERO) interrupt
service program is 000BH, and the external interrupt service program's entry address is 000BH. The entry address of
interrupt service program is 0013H, and the entry address of interrupt service program of timer / counter 1 / timer is
001BH et al.For more entry addresses (interrupt vectors) for interrupt service programs, please refer to the interrupt
introduction section.

Because the interval between adjacent interrupt entry addresses is only 8 bytes, it is generally impossible to
save a complete interrupt service program, so an unconditional transfer instruction is stored in the address area of the
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interrupt response.Points to the space where the interrupt service program is actually stored to execute.

STC8 series microcontroller contains Flash data memory.The data is read / written in bytes and erased with
512-byte as the page unit. It can be written more than 100000 times by programming repeatedly online, which
improves the flexibility and convenience of use.

8.2 Data Memory

The interior-integrated RAM of the column microcontroller can be used to store intermediate results and
process data of program execution. STC8A8K64S4A12 series and STC8F2K64S4 series internal integrated RAM
have the following differences:

Internal direct access Internal direct access
Internal expansion RAM
the series of chip RAM RAM >
(DATA) (IDATA) (XDATA)
the series of
128 byte 128 byte 8192 byte
STC8A8K64S4A12
the series of
128 byte 128 byte 4096 byte
STC8A4K64S2A12
the series of
128 byte 128 byte 2048 byte
STC8F2K64S4
the series of
128 byte 128 byte 2048 byte
STC8F2K 6452

In addition, the STC8 series microcontroller with 40 or more pins can also access the 64KB external data
memory which is extended out of chip.

8.2.1 Internal RAM

The internal RAM is 256-byte and can be divided into two parts: low 128-byte RAM and high 128-byte
RAM.The 128-byte data memory is compatible with the traditional 8051 and can be addressed either directly or
indirectly. The high 128-byte RAM (extended in 8052) shares the same logical address as the special function
register area, using 80H / FFH, but is physically independent and is distinguished by different addressing
methods.High 128byte RAM can only be addressed indirectly, and special function register area can only be
addressed directly.

The structure of the internal RAM is shown in the following figure:
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256 Bytes RAM SFRs
FFH Indirect Direct FFH
addressing addressing
80H 80H
7FH Direct
addressing
30H
Shift address 2FH
20H area
Register set, 18H Register set 3 1FH
selected by RSO 10H Register set 2 17H
and RS1 in PSW 08H Register set 1 OFH

00H Register set 0 07H

A 128-byte low RAM is also known as a general RAM zone.The general RAM area can be divided into
working register area, bit-addressable area, user RAM area and stack area.The address of the working register group
is divided into four groups from the 32 byte unit of 00H~1FH. Each group is called a register group. Each group
contains eight 8-bit working registers, all of which are numbered RO ~ R7, but belong to different physical
spaces.By using the working register group, it is possible to improve the operation speed. RO / R7 is a common
register, and four groups are provided because the first group is often not enough.RS1 and RS in the PSW register of
program status word The set of working registers currently used is determined by the 0-0 combination, as described
below in the PSW register.

PSW( program status register )

Symbol address B7 B6 B5 B4 B3 B2 B1 BO

PSW DOH CY AC FO RS1 RSO oV - P

RS1, RSO: Working register selection bit

RS1 | RSO Work register group(R0~R7)

The Zeroth groups(00H~07H)

The first group(08H~0FH)

The second group(10H~17H)

0 0
0 1
1 0
1 1

The third group(18H~1FH)

The address of the addressable region is 16 byte units from 20H ~ 2FH. The 20H ~ 2FH 2FH unit can be
accessed by bytes as ordinary RAM cells, or by any single bit in the unit. The address range of logical bit address is
00H / 7FH.The bit-address range is 00HN7FH, and the internal RAM address is 128-byte low, so the address is the
same as the other. In fact, the two addresses are essentially different; the bit-address refers to a bit, and the byte
address points to a byte unit.Use different instructions in a program Distinguish.

The 30H~FFH unit in the internal RAM is the user RAM and stack area.An 8-bit stack pointer is used to point
to the stack area.After reset, the stack pointer SP is 07H, pointing to R7 in the working register group 0. Therefore,
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the user initialization program should set the initial value to SP, which is suitable for the unit after 80H.

The stack pointer is an 8-bit special register.It indicates where the top of the stack is in the internal RAM
block.After the system reset, the SP initialization bit 07H makes the stack actually start from 08H unit, considering
that the 08H~1FH unit belongs to the working register group 1/ 3 respectively, if these areas are used in the program
design, It is better to change the SP value to 80H or greater. The stack of STC8 series microcontroller is grown up,
that is, the content of SP increaAMses after the data is pressed onto the stack.

8.2.2 Internal extended RAM

STC8 series microcontroller chip in addition to the integration of 256-byte internal RAM, but also integrated
the internal expansion RAM.The method of accessing the internal extended RAM is the same as that of the
traditional 8051 single chip computer to access the external extended RAM, but it does not affect the PO port (data
bus and high 8-bit address bus / P2 port), as well as the signals on the ports such as RDWR and ALE.

in assembly language , t internal extend RAM is accessed by a move X instruction
MOVX A,@DPTR
MOVX @DPTR,A
MOVX A @Ri
MOVX @Ri,A

In C, xdata/pdata can be used to declare the storage type.Such as:
unsigned char xdata i;
unsigned int pdata j;

After subscribing to the variable of type pdata in C language, the compiler automatically allocates the variable
to the 0000H~00FFH area of XDATA and accesses it by using MOV X 0000H~00FFH Riga and MOVX A@RIi.

Whether the RAM can be accessed is controlled by the EXTRAM bit in the auxiliary register AUXR.

AUXR(auxiliary register)

Symbol address B7 B6 B5 B4 B3 B2 Bl BO

AUXR 8EH TOx12 | T1x12 | UART_MOx6 T2R T2_CI/T | T2x12 | EXTRAM | S1ST2

EXTRAM: Extended RAM access control
0: Access the internal extension RAM.When the access address exceeds the address of the internal extension
RAM, the system automatically switches to the external extension RAM
1: Access to the external extension RAM, the internal extension RAM is disabled.Extended RAM access
control
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FFFFH FFFFH
Ext 56K
Ext 64K
2000H
1FFFH
Int 8K
0000H 0000H
EXTRAM=0 EXTRAM=1
STC8F8K64S4A12/ STCBABK64S4A12 series
FFFFH FFFFH
Ext 62K
Ext 64K
0800H
07FFH
Int 2K
0000H 0000H
EXTRAM=0 EXTRAM=1
STC8F2K 6454 series

8.2.3 External extended RAM

The STC8 series microcontroller with 40 or more pins has the ability to extend the 64KB external data
memory.During access to external data memory, the WR / RDr / ale signal must be effective. STC8 series single
chip computers have added a special function register, bus SPEEDwhich controls the speed of the external 64K byte
data bus. The description is as follows:

BUS_SPEED(Bus speed control register)

Symbol

address B7

| B6

B5

B4

B3

B2

BL | BO

BUS_SPEED

AlH

RW_S[1:0]

SPEED[1:0]

RW_S[1:0]: RD/WR Control line selection bit
00: P4.4isRD, P4.3isWR
01: P3.7isRD, P3.6isWR
10: P4.2isRD, P4.0is WR

11: stay

SPEED[1:0]: Bus read-write speed control(Time of preparation and retention of control signals and data signals
when reading and writing data)
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00: 1 clock
01: 2 clock
10: 4 clock
11: 8clock

8.3 Special Parameters in Memory

Some special parameters related to the chip are stored in the data memory and program memory of STC8 series
single chip microcomputer, including the frequency of the global unique ID number 32K shutdown wake-up timer,

the internal Bandgap voltage value and the IRC parameter.

The location of these parameters in the program memory ROM is as follows:

Save address
Parameter name STC8ABK16S4A12 STC8ABK32S4A12 STC8ABKB0S4A12 STC8ABK64S4A12 Parar_ne_te r
STC8A4K16S4A12 STC8A4K32S4A12 STC8A4KB0S4A12 STC8A4K64S4A12 descri ptlon
STC8F2K 1654 STC8F2K3254 STC8F2K6054 STC8F2K6454
STC8F2K 1652 STC8F2K32S2 STC8F2K60S2 STC8F2K6452
The only ID in the world 3FF9H~3FFFH 7FFOH~7FFFH OEFF9H~OEFFFH OFDF9H~OFDFFH Tbyte

Bandgap voltage value 3FF7H~3FF8H

7FF7TH~7FF8H

OEFF7H~0EFF8H

OFDF7H~OFDF8H

\oltage unit is

mv

The frequency of 32K power
3FF5H~3FF6H

down wake-up timer

7FF5H~7FF6H

OEFF5H~0EFF6H

OFDF5H~OFDF6H

Unit Hz

IRC parameters of
22.1184MHz

3FF4H

7FF4H

OEFF4H

OFDF4H

IRC parameters of 24MHz 3FF3H

7FF3H

OEFF3H

OFDF3H

The storage addresses of these parameters in the data memory RAM are as follows:

Parameter name

Save address

Parameter description

Bandgap voltage value

idata: OEFH~OFOH

Voltage unit is mv,

high bytes aie in the front

The only ID in the world

idata: OF1H~OF7H

Thyte

The frequency of 32K power down

wake-up timer

idata: OF8H~OF9H

Unit Hz, high bytes aie in the front

IRC parameters of 22.1184MHz

idata: OFAH

IRC parameters of 24MHz

idata: OFBH
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Special Explanation

1. Since the parameters in RAM may be modified, it is generally not recommended for users to use them,
especially when they use ID numbers to encrypt, which is strongly recommended to read ID data in ROM.

Because STCB8A8K64S4A10, STCBA4K64S2A10, STC8F2K64S4 and STC8F2K64S2, four types of
EEPROM users can set their own size, it is possible to set the ROM space where important parameters are stored to
EEPROM and artificially erase or modify important parameters.So use these 4 models for ID number encryption
may need to consider this issue.

2. By default, the program memory has only global unique ID number data, while the Bandgap voltage value of
32K power-off timer frequency and IRC parameters are not available, you need to select the options shown in the
following figure when downloading ISP.1. Since the parameters in RAM may be modified, it is generally not
recommended for users to use them, especially when they use ID numbers to encrypt, which is strongly
recommended to read ID data in ROM.

Because STCB8A8K64S4A10, STCBA4K64S2A10, STC8F2K64S4 and STC8F2K64S2, four types of
EEPROM users can set their own size, it is possible to set the ROM space where important parameters are stored to
EEPROM and artificially erase or modify important parameters.So use these 4 models for ID number encryption
may need to consider this issue.

3. By default, the program memory has only global unique ID number data, while the Bandgap voltage value of
32K power-off timer frequency and IRC parameters are not available, you need to select the options shown in
the following figure when downloading ISP.

ra STC-ISP (V6.36K) (ESE53%: 0513-55012028) ERlvww.STCMCUDATA com (BofsciSQQ:800003751) 24t 60... L= | ) b |
£ K212 [sTcakaKe4s4A12 v | Blitngh [ante | | hm/mmm st/ ERe | SOMF [kl (RERE | BRHASR [EpEe
BOS(BiEHWA o) - g || [
TR e e e
bl Wi + cm HD"\DC CIEEAEM Dlser Cleeeson [ G T
OO000 [V EERRIERENR HER M ] T rEs
e i CIEPER AR Sssn T
00000 %B,%EEPRDH%;EPIX #IH—EEPRUMEI‘:F %‘H-ﬁﬁf ﬁEJh gfggl;h )%% E0O%
TRFEIR | AT, v/ 7 | R RhisE St [1od [ || || 22 TEE () fEEETiA SR EEPROM L0 ERYEE 4
— S, SICBABKIGS4A1Z  5.5-2.0 16K 8192 48K 58 5
V| SEAIATER L ST A T STCEASK3ZSAAIZ  5.5-2.0 3K 8lez 3K 59 5
o T3 A2 FER RS F FEEFRON STCSASKEOS4ALZ  5.5-2.0 BOE g9z 4K =9 g
[T 2. OBt LR B e P e T O3 s, TR ) STCEARER4S4A1Z 5.5-2.0 B4E 8192 TaF 59 5
[ BB P L #AREE [BcD, TxDIM [F3. 0, B3, 1 TETHR [P STCOA4KIES4AIZ  5.5-2.0 16K 4005 48FK 58 5
= STCOA4KIZ2S4A1E 5.5-2.0 32K 4096 32K 54 5
D TXDHEU E]_ﬁ'.‘:lf.ﬁxﬂﬂil]ﬁ{]ﬁj)\%ﬂ—i STCSA4RBOS4ALE 5.5-2.0 BOE 4096 4K 54 5
O e 125 J*Jﬁiiﬁﬁﬁ‘-‘t STCEAMKBAS4ALZ  5.5-2.0 B4E 4095  IAF 59 5
oy = =F _' S5 ﬁ#ﬁ STCEFZELBS4 5 5-2.0 1BK 2048 48K 42 5 18
’ y'" ( STooTATeNTd | I - I '} helrd Erla T k-] helrd A cC
'C 'Bﬁﬁ% ]l%‘ 24%‘] It T 3
g 11 05ZH “BIRJhy;E 4
1Pl ash T QKA EEEESEE SRS RandGapEEE, 3 2KIEEEE q
FERTERAMER 11.0592MEI2AMPIERIRCIEESEIIR
HEHES (TEESE b T LSS aER) i gRll3 . B4 mHLIRE
HEE : EIDSENSn S=EhREN S - 'Eﬁ% bﬁSNS%ﬁ% E‘
—— (BESEIEEH HEESEEEHE)
T-#i/RTE T FENEE
| wmmcusf | [Esomm | ESEHLY - =
AT RS ERERET
] S Bt s S e (ETIRERER| [AWASHE FRENESS| VRS munti o
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8.3.1 Read the Bandgap voltage (Read from ROM)

assembly code

AUXR
BGV
;BGV
;BGV
;BGV

BUSY

UART_ISR:

CHKRI:

UARTISR_EXIT:

RETI

UART_INIT:

RET

UART_SEND:

RET

MAIN:

DATA
EQU
EQU
EQU
EQU

BIT

ORG
LIMP
ORG
LIMP

ORG

JNB
CLR
CLR

JNB
CLR

MOV
MOV
MOV
MOV
SETB
MOV
CLR

JB
SETB
MOV

MOV
LCALL
SETB
SETB

MOV

8EH
OFDF7H
OEFFTH
07FF7H
03FF7H

20H.0

0000H
MAIN
0023H
UART_ISR

0100H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT

RI

SCON, #50H
TMOD,#00H
TL1#0E8H
TH1,4#0FFH
TRL

AUXR #40H
BUSY

BUSY,$
BUSY
SBUFA

SP#3FH
UART_INIT
ES

EA

DPTR#BGV

;STC8A8K64S4A10
;STC8ABK60S4A10
;STC8ABK32S4A10
;STC8A8K16S4A10

;65536-11059200/115200/4=0FFE8H
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CLR A
MOVC A,@A+DPTR ;// Read the high byte of the Bandgap voltage
LCALL UART_SEND
MOV A#l
MOVC A,@A+DPTR ;// Read the low byte of the Bandgap voltage
LCALL UART_SEND

LOOP:
JMP LOOP

END
C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

bit busy;

int *BGV;

void Uartlsr() interrupt 4

{
if (TI)
{
TI=0;
busy = 0;
}
if (R1)
{
Rl =0;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 =BRT >> 8;
TR1=1;
AUXR = 0x40;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
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void main()

{
BGV = (int code *)0xfdf7;

1! BGV = (int code *)0xeff7;
I BGV = (int code *)0x7ff7;
I BGV = (int code *)0x3ff7;

Uartlnit();

ES=1;

EA=1;
UARTsend(*BGV >> 8);
UARTsend(*BGV);

while (1);

/I STC8A8K64S4A10
/I STC8A8K60S4A10
/I STC8A8K32S4A10
/I STC8A8K16S4A10

/I Read the high byte of the Bandgap voltage
/I Read the low byte of the Bandgap voltage

8.3.2 Read the Bandgap voltage (Read from RAM)

assembly code

AUXR DATA

BGV DATA

BUSY BIT
ORG
LIMP
ORG
LIMP
ORG

UART_ISR:
JNB
CLR
CLR

CHKRI:
JNB
CLR

UARTISR_EXIT:

RETI

UART_INIT:
MOV
MOV
MOV
MOV
SETB
MOV
CLR

RET
UART_SEND:

8EH
OEFH

20H.0

0000H
MAIN
0023H
UART_ISR

0100H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

SCON,#50H
TMOD #00H

TL1,#0E8H ;65536-11059200/115200/4=0FFE8H

TH1,#0FFH
TR1
AUXR,#40H
BUSY
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RET

MAIN:

LOOP:

END

C code

JB
SETB
MOV

MOV

LCALL
SETB
SETB

MOV
MOV
LCALL
INC
MOV
LCALL

JMP

#include "'reg51.h™
#include "intrins.h"

#define FOSC

#define BRT
sfr AUXR
bit busy;
int *BGV;

void Uartlsr() interrupt 4

{
if (TI)
{
Tl =0;
busy = 0;
}
if (RI)
{
RI =0;
}
}

void Uartlnit()
{

SCON = 0x50;
TMOD = 0x00;
TL1=BRT,

BUSY,$
BUSY
SBUFA

SP#3FH

UART_INIT
ES
EA

RO,#BGV
A,@QRO
UART_SEND
RO

A,@QRO
UART_SEND

LOOP

11059200UL

(65536 - FOSC / 115200/ 4)

0x8e;

;// Read the high byte of the Bandgap voltage

: /lad the low byte of the Bandgap voltage
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TH1 =BRT >> 8;
TR1=1;
AUXR = 0x40;

busy = 0;
}

void UARTsend(char dat)

{
while (busy);
busy = 1;
SBUF = dat;

}

void main()

{
BGV = (int idata *)0xef;

Uartlnit();

ES=1;

EA=1;
UARTsend(*BGV >> 8);
UARTsend(*BGV);

while (1);

/I Read the high byte of the Bandgap voltage
/I Read the low byte of the Bandgap voltage

8.3.3 Read the global unique ID number (Read from ROM)

assembly code

AUXR DATA
ID EQU
;1D EQU
;1D EQU
;1D EQU
BUSY BIT
ORG
LIMP
ORG
LIMP
ORG
UART _ISR:
JNB
CLR
CLR
CHKRI:
JNB
CLR
UARTISR_EXIT:

8EH

OFDF9H ; STC8ABK64S4A10
OEFF9H ; STC8ABK60S4A10
07FF9H ; STC8ABK32S4A10
03FF9H ; STC8ABK16S4A10

20H.0

0000H
MAIN
0023H
UART_ISR

0100H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI
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RETI
UART_INIT:
MOV
MOV
MOV
MOV
SETB
MOV
CLR
RET
UART_SEND:
JB
SETB
MOV
RET
MAIN:
MOV
LCALL
SETB
SETB
MOV
MOV
NEXT: CLR
MOVC
LCALL
INC
DJNZ
LOOP:
JMP
END
C code

#include "'reg51.h"
#include "intrins.h"

#define FOSC

#define BRT
sfr AUXR
bit busy;
char *ID;

void Uartlsr() interrupt 4
{

if (TI)

{

SCON, #50H
TMOD#00H
TL1#0E8H
TH1,40FFH
TRL

AUXR #40H
BUSY

BUSY,$
BUSY
SBUFA

SP#3FH

UART_INIT
ES
EA

DPTR#ID
R1,#7

A

A ,@A+DPTR
UART_SEND
DPTR
R1,NEXT

LOOP

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;

;65536-11059200/115200/4=0FFE8H
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busy = 0;
}
if (RI)
{
RI =0;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>8;
TR1=1;
AUXR = 0x40;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void main()
{
char i;
ID = (char code *)0xfdf9; // STC8A8K64S4A10
I ID = (char code *)0xeff9; /I STCBA8BK60S4A10
I ID = (char code *)0x7ff9; /I STC8A8K32S4A10
I ID = (char code *)0x3ff9; /I STCBA8BK16S4A10
Uartlnit();
ES=1;
EA=1;
for (i=0; i<7; i++)
{
UARTsend(ID[i]);
}
while (1);
}

8.3.4 Read the global unique ID number (Read from RAM)

assembly code

AUXR DATA 8EH
ID DATA OF1H
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BUSY

UART_ISR:

CHKRI:

UARTISR_EXIT:
RETI

UART_INIT:

RET

UART_SEND:

RET

MAIN:

NEXT:

LOOP:

END

BIT

ORG
LIMP
ORG
LIMP

ORG

JNB
CLR
CLR

JNB
CLR

MOV
MOV
MOV
MOV
SETB
MOV
CLR

JB
SETB
MOV

MOV

LCALL
SETB
SETB

MOV
MOV
MOV
LCALL
INC
DJINZ

JMP

20H.0

0000H
MAIN
0023H
UART_ISR

0100H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

SCON,#50H
TMOD,#00H
TL1#0E8H
TH1,#0FFH
TR1
AUXR,#40H
BUSY

BUSY,$
BUSY
SBUFA

SP#3FH

UART_INIT
ES
EA

RO,#ID

R1,#7

A,@QRO
UART_SEND
RO

R1,NEXT

LOOP

;65536-11059200/115200/4=0FFE8H
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C code

#include "'reg51.h"
#include "intrins.h"

#define FOSC

#define BRT

sfr AUXR =
bit busy;

char *ID;

void Uartlsr() interrupt 4

{
if (TI)
{
TI=0;
busy = 0;

}
if (RI)

void Uartlnit()

{
SCON = 0x50;

TMOD = 0x00;
TL1=BRT,

TH1 =BRT >>8§;
TR1=1;

AUXR = 0x40;

busy = 0;
}

void UARTsend(char dat)
{

while (busy);
busy = 1;
SBUF = dat;
}
void main()
{
char i;

ID = (char idata *)0xf1;
Uartlnit();

ES =1,

EA=1;

11059200UL
(65536 - FOSC / 115200/ 4)

0x8e;
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for (i=0; i<7; i++)
{
UARTsend(ID[i]);

}

while (1);

8.3.5 Read the frequency of the 32K power down wake-up timer
(Read from ROM)

assembly code

AUXR DATA 8EH
F32K EQU OFDF5H ; STC8ABK64S4A10
;F32K EQU OEFF5H ; STC8ABK60S4A10
;F32K EQU 07FF5H ; STC8ABK32S4A10
;F32K EQU 03FF5H ; STC8A8K16S4A10
BUSY BIT 20H.0
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
UART_ISR:
JNB TI,CHKRI
CLR TI
CLR BUSY
CHKRI:
JNB RILUARTISR_EXIT
CLR RI
UARTISR_EXIT:
RETI
UART_INIT:
MOV SCON,#50H
MOV TMOD ,#00H
MOV TL1,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV TH1,#0FFH
SETB TR1
MOV AUXR,#40H
CLR BUSY
RET
UART_SEND:
JB BUSY,$
SETB BUSY
MOV SBUFA
RET
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MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#F32K
CLR A
MOVC A,@A+DPTR ; Reading high bytes of the 32K frequency
LCALL UART_SEND
INC DPTR
CLR A
MOVC A,@A+DPTR ; Reading lowh bytes of the 32K frequency
LCALL UART_SEND

LOOP:
JMP LOOP

END
C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

bit busy;

int *F32K;

void Uartlsr() interrupt 4

{
if (TI)
{
TI=0;
busy = 0;

}
if (R1)

void Uartlnit()

{
SCON = 0x50;

TMOD = 0x00;
TL1=BRT,

TH1 = BRT >>8§;
TR1=1;
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AUXR = 0x40;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void main()
{
F32K = (int code *)0xfdf5; /I STC8A8K64S4A10
/I F32K = (int code *)0xeff5; /I STC8A8K60S4A10
/I F32K = (int code *)0X7ff5; /I STC8A8K32S4A10
/I F32K = (int code *)0x3ff5; /I STC8A8K16S4A10
Uartlnit();
ES=1;
EA=1;
UARTsend(*F32K >> 8); /I Reading high bytes of the 32K frequency
UARTsend(*F32K); /I Reading low bytes of the 32K frequency
while (1);
}

8.3.6 Read the frequency of the 32K power down wake-up timer
(Read from RAM)

assembly code

AUXR DATA 8EH
F32K DATA OF8H
BUSY BIT 20H.0
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
UART_ISR:
JNB TI,CHKRI
CLR TI
CLR BUSY
CHKRI:
JNB RILUARTISR_EXIT
CLR RI
UARTISR_EXIT:
RETI

-136 -



STC8F Series Manual

UART_INIT:

RET

UART_SEND:

RET

MAIN:

LOOP:

END

C code

MOV
MOV
MOV
MOV
SETB
MOV
CLR

JB
SETB
MOV

MOV

LCALL
SETB
SETB

MOV
MOV
LCALL
INC
MOV
LCALL

JMP

#include "'reg51.h"
#include "intrins.h"

#define FOSC

#define BRT
sfr AUXR
bit busy;
int *F32K;

void Uartlsr() interrupt 4

{
if (TI)
{
TI=0;
busy = 0;
}

SCON,#50H
TMOD,#00H
TL1#0E8H
TH1,#0FFH
TR1
AUXR,#40H
BUSY

BUSY,$
BUSY
SBUFA

SP#3FH

UART_INIT
ES
EA

RO,#F32K
A,@QRO
UART_SEND
RO

A,@RO
UART_SEND

LOOP

11059200UL

(65536 - FOSC / 115200/ 4)

0x8e;

;65536-11059200/115200/4=0FFE8H

; Reading high bytes of the 32K frequency

; Reading low bytes of the 32K frequency
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if (RI)
{
RI =0;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>8;
TR1=1;
AUXR = 0x40;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void main()
{
F32K = (int idata *)0xf8;
Uartlnit();
ES=1;
EA=1;
UARTsend(*F32K >> 8); /IReading high bytes of the 32K frequency
UARTsend(*F32K); /I Reading low bytes of the 32K frequency
while (1);
}

8.3.7 Manually set the internal IRC frequency (Read from ROM

assembly code

P_Sw2 DATA 0BAH

CKSEL EQU OFEOOH

CLKDIV EQU OFEO1IH

IRCCR DATA 09FH

IRC22M EQU OFDF4H ; STC8ABK64S4A10
IRC24M EQU OFDF3H

;IRC22M EQU OEFF4H ; STC8ABK60S4A10
;IRC24M EQU OEFF3H

;IRC22M EQU 07FF4H ; STC8ABK32S4A10
;IRC24M EQU 07FF3H
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;IRC22M EQU
;IRC24M EQU

ORG
LIMP

ORG
MAIN:
MOV

; MOV

; CLR

; MOVC

; MOV
MOV
CLR
MOVC
MOV

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

JMP

END

C code

#include "'reg51.h"
#include "intrins.h"

#define  CKSEL
#define  CLKDIV

sfr P_Sw2
sfr IRCCR
char *|RC22M;
char *|RC24M;
void main()

{

IRC22M = (char code *)0xfdf4;

03FF4H
03FF3H

0000H
MAIN

0100H

SP#3FH

DPTR#IRC22M
A

A,@A+DPTR
IRCCR,A
DPTR#IRC24M
A

A ,@A+DPTR
IRCCR,A

P_SW2 #80H
A#0
DPTR#CLKDIV
@DPTR,A
A#40H
DPTR,#CKSEL
@DPTR,A
P_SW2 #00H

$

; STC8A8K16S4A10

; loading IRC parameters for 22.1184MHz

; loading IRC parameters for 24MHz

; Master clock without prescale

; Master clock 4 frequency division output to P5.4 port

(*(unsigned char volatile xdata *)0xfe00)
(*(unsigned char volatile xdata *)0xfe01)

Oxba;
0x9f;

IRC24M = (char code *) Oxfdf3;

I IRC22M = (char code *)0xeff4;

1 IRC24M = (char code *) Oxeff3;

1 IRC22M = (char code *)0x7ff4;

1 IRC24M = (char code *) 0x7ff3;

1 IRC22M = (char code *)0x3ff4;

1 IRC24M = (char code *) 0x3ff3;

/I STC8A8K64S4A10

/I STC8A8K60S4A10

/I STC8A8K32S4A10

/l STC8A8K16S4A10
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1 IRCCR = *IRC22M;
IRCCR = *IRC24M;
P_SW?2 = 0x80;
CLKDIV =0;
CKSEL = 0x40;
P_SW2 = 0x00;

while (1);

/I loading IRC parameters for 22.1184MHz
/I loading IRC parameters for 24MHz

/I Master clock without prescale
/IMaster clock 4 frequency division output to P5.4 por

8.3.8 Manually set the internal IRC frequency(Read from RAM)

assembly code

P_Sw2 DATA
CKSEL EQU
CLKDIV EQU

IRCCR DATA

IRC22M DATA
IRC24M DATA

ORG
LIMP

ORG
MAIN:
MOV

; MOV
; MOV
MOV
MOV

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

JMP

END

C code

#include ""reg51.h"
#include "intrins.h""

#define  CKSEL
#define  CLKDIV

0BAH
OFEOOH
OFEO1H
09FH

OFAH
OFBH

0000H
MAIN

0100H

SP#3FH

RO,#IRC22M ; loading IRC parameters for 22.1184MHz
IRCCR,@RO0

RO,#IRC24M ; loading IRC parameters for 24MHz
IRCCR,@R0

P_SwW2,#80H

A#0

; Master clock without prescale

DPTR#CLKDIV

@DPTR,A

A#40H

; Master clock 4 frequency division output to P5.4 port

DPTR,#CKSEL

@DPTR,A

P_Swz2,#00H

$

(*(unsigned char volatile xdata *)0xfe00)
(*(unsigned char volatile xdata *)0xfe01)
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sfr P_Sw2 = Oxba;
sfr IRCCR = 0x9f;
char *IRC22M;

char *IRC24M;

void main()

{

IRC22M = (char idata *)0xfa;
IRC24M = (char idata *) Oxfb;

I IRCCR = *IRC22M; /l'loading IRC parameters for 22.1184MHz
IRCCR = *IRC24M; /I loading IRC parameters for 24MHz
P_SW2 = 0x80;
CLKDIV =0; /I Master clock without prescale
CKSEL = 0x40; /I Master clock 4 frequency division output to P5.4 port
P_SW2 = 0x00;
while (1);
}
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9

9.1 Series of STC8A8K64S4A12

F8H
FOH
E8H
EOH
D8H
DOH
C8H
COH
B8H
BOH
A8H
AOH
98H
90H
88H
80H

FFFOH
FF70H
FF60H
FF50H
FF40H
FF30H
FF20H
FF10H
FFOOH
FE8OH
FE18H
FE10H
FEOOH

Special Function Register

0/8 1/9 2IA 3/B 4/C 5/D 6/E 7/IF
P7 CH CCAPOH CCAP1H CCAP2H CCAP3H PWMCR RSTCFG
B PWMCFG PCA_PWMO PCA_PWM1 PCA_PWM2 | PCA_PWM3 PWMIF PWMFDCR
P6 CL CCAPOL CCAPLL CCAP2L CCAP3L AUXINTIF
ACC P7TM1 P7MO0 DPS DPL1 DPH1 CMPCR1 CMPCR2
CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 ADCCFG
PSW T4T3M T4H T4L T3H T3L T2H T2L
P5 P5M1 P5MO0 P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH | IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
IP SADEN P_SwW2 VOCTRL ADC_CONTR | ADC_RES ADC_RESL
P3 P3M1 P3MO PAM1 PAMO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH S3CON S3BUF TA IE2
P2 BUS_SPEED P_Swi1 Reserved Reserved
SCON SBUF S2CON S2BUF Reserved Reserved Reserved
P1 P1M1 P1MO POM1 POMO pP2M1 P2MO AUXR2
TCON TMOD TLO TL1 THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON S4BUF PCON
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
PWMCH PWMCL PWMCKS TADCPH TADCPL
PWMT7T1H PWM7TI1L PWM7T2H PWM7T2L PWM7CR PWMT7HLD
PWM6T1H PWM6T1L PWM6T2H PWM6T2L PWM6CR PWMG6HLD
PWMS5T1H PWM5TI1L PWM5T2H PWM5T2L PWM5CR PWM5HLD
PWM4T1H PWMATI1L PWM4T2H PWMA4T2L PWM4CR PWM4HLD
PWM3T1H PWM3T1L PWM3T2H PWM3T2L PWM3CR PWM3HLD
PWM2T1H PWM2T1L PWM2T2H PWM2T2L PWM2CR PWM2HLD
PWMIT1H PWMI1TI1L PWM1T2H PWM1T2L PWM1CR PWMI1HLD
PWMOT1H PWMOT1L PWMOT2H PWMOT2L PWMOCR PWMOHLD
12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD I12CRxD
PONCS PINCS P2NCS P3NCS PANCS P5NCS P6NCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
CKSEL CLKDIV IRC24MCR XOSCCR IRC32KCR
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9.2 Series of STC8A4K64S2A12

F8H
FOH
E8H
EOH
D8H
DOH
C8H
COH
B8H
BOH
A8H
AOH
98H
90H
88H
80H

FFFOH
FF70H
FF60H
FF50H
FF40H
FF30H
FF20H
FF10H
FFOOH
FE8OH
FE18H
FE10H
FEOOH

0/8 1/9 2/IA 3/B 4/C 5/D 6/E 7IF
P7 CH CCAPOH CCAP1H CCAP2H CCAP3H PWMCR RSTCFG
B PWMCFG PCA_PWMO PCA_PWM1 PCA_PWM2 | PCA_PWM3 PWMIF PWMFDCR
P6 CL CCAPOL CCAP1L CCAP2L CCAP3L AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 ADCCFG
PSW TAT3M T4H TAL T3H T3L T2H T2L
PS5 P5M1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH | IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
IP SADEN P_Swz2 VOCTRL ADC_CONTR | ADC_RES ADC_RESL
P3 P3M1 P3MO0 P4M1 P4MO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH TA 1IE2
P2 BUS_SPEED P_Swi Reserved Reserved
SCON SBUF S2CON S2BUF Reserved Reserved Reserved
P1 P1M1 P1MO POM1 POMO P2M1 P2MO AUXR2
TCON TMOD TLO TL1 THO TH1 AUXR INTCLKO
PO SP DPL DPH PCON
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
PWMCH PWMCL PWMCKS TADCPH TADCPL
PWMT7T1H PWMT7TI1L PWM7T2H PWM7T2L PWM7CR PWM7HLD
PWM6T1H PWMG6TLL PWM6T2H PWM6T2L PWM6CR PWM6HLD
PWMS5T1H PWM5TI1L PWM5T2H PWM5T2L PWM5CR PWM5HLD
PWM4T1H PWMA4TI1L PWM4T2H PWMA4T2L PWMA4CR PWM4HLD
PWM3T1H PWM3TI1L PWM3T2H PWM3T2L PWM3CR PWM3HLD
PWM2T1H PWM2TI1L PWM2T2H PWM2T2L PWM2CR PWM2HLD
PWMI1T1H PWMI1TI1L PWM1T2H PWM1T2L PWMI1CR PWM1HLD
PWMOT1H PWMOT1L PWMOT2H PWMOT2L PWMOCR PWMOHLD
12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
PONCS PINCS P2NCS P3NCS PANCS PSNCS PENCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
CKSEL CLKDIV IRC24MCR XOSCCR IRC32KCR
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9.3 Series of STC8F2K64S54

F8H
FOH
E8H
EOH
D8H
DOH
C8H
COH
B8H
BOH
A8H
AOH
98H
90H
88H
80H

FE8OH
FE18H
FE10H
FEOOH

0/8 1/9 2/IA 3/B 4/C 5/D 6/E 7IF
P7 RSTCFG
B PWMCFG
P6 AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
PSW TAT3M T4H TAL T3H T3L T2H T2L
PS5 P5M1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH | IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
IP SADEN P_Swz2 VOCTRL
P3 P3M1 P3MO0 P4M1 P4MO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH S3CON S3BUF TA 1IE2
P2 BUS_SPEED P_Swi Reserved Reserved
SCON SBUF S2CON S2BUF Reserved Reserved Reserved
P1 P1M1 P1MO POM1 POMO P2M1 P2MO AUXR2
TCON TMOD TLO TL1 THO TH1 AUXR INTCLKO
PO SP DPL DPH S4CON S4BUF PCON
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
PONCS PINCS P2NCS P3NCS PANCS P5NCS PENCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
CKSEL CLKDIV IRC24MCR XOSCCR IRC32KCR
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9.4 Series of STC8F2K64S2

F8H
FOH
E8H
EOH
D8H
DOH
C8H
COH
B8H
BOH
A8H
AOH
98H
90H
88H
80H

FE8OH
FE18H
FE10H
FEOOH

0/8 1/9 2/IA 3/B 4/C 5/D 6/E 7IF
P7 RSTCFG
B PWMCFG
P6 AUXINTIF
ACC P7M1 P7MO DPS DPL1 DPH1 CMPCR1 CMPCR2
PSW TAT3M T4H TAL T3H T3L T2H T2L
PS5 P5M1 P5MO P6M1 P6MO SPSTAT SPCTL SPDAT
P4 WDT_CONTR IAP_DATA IAP_ADDRH | IAP_ADDRL IAP_CMD IAP_TRIG IAP_CONTR
IP SADEN P_Swz2 VOCTRL
P3 P3M1 P3MO0 P4M1 P4MO 1P2 IP2H IPH
IE SADDR WKTCL WKTCH TA 1IE2
P2 BUS_SPEED P_Swi Reserved Reserved
SCON SBUF S2CON S2BUF Reserved Reserved Reserved
P1 P1M1 P1MO POM1 POMO P2M1 P2MO AUXR2
TCON TMOD TLO TL1 THO TH1 AUXR INTCLKO
PO SP DPL DPH PCON
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
12CCFG 12CMSCR 12CMSST 12CSLCR 12CSLST 12CSLADR 12CTxD 12CRxD
PONCS PINCS P2NCS P3NCS PANCS P5NCS PENCS P7NCS
POPU P1PU P2PU P3PU P4PU P5PU P6PU P7PU
CKSEL CLKDIV IRC24MCR XOSCCR IRC32KCR
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9.5 List of Special Function Registers

addr Bit address and symbol reset
Symbol description
ess B7 ‘ B6 ‘ B5 | B4 | B3 ‘ B2 | Bl ‘ BO value
PO PO port 80H 1111,1111
SP Stack pointer 81H 0000,0111
DPL Data pointer (low byte) 82H 0000,0000
DPH Data pointer (high byte)) 83H 0000,0000
S4CON Serial port 4 control register 84H S4SMO l S4ST4 ‘ S4SM2 I S4REN I S4TB8 ‘ S4RB8 | SA4TI I S4RI |0000,0000
S4BUF Serial port 4 data register 85H 0000,0000
PCON Power control register 87H SMOD SMODO LVDF POF GF1 GFO0 PD IDL | 0011,0000
TCON Timer control register 88H TF1 TR1 TFO TRO IE1 IT1 IEO ITO |0000,0000
TMOD Timer mode register 89H GATE CIT M1 MO GATE CIT M1 MO  |0000,0000
TLO Timer 0 low 8 bit register 8AH 0000,0000
TL1 Timer 1 low 8 bit register 8BH 0000,0000
THO Timer 0 high 8 bit register 8CH 0000,0000
TH1 Timer 1 high 8 bit register 8DH 0000,0000
AUXR Auxiliary register 1 8EH TOx12 Tix12 UART_MOx6 | T2R T2_C/T | T2x12 |EXTRAM| S1ST2 |0000,0001
Interrupt and clock output
INTCLKO 8FH - EX4 EX3 EX2 - T2CLKO | T1ICLKO | TOCLKO |x000,x000
control register
P1 P1 port 90H 1111,1111
P1M1 Plport configuration register 1 | 91H 0000,0000
P1MO P1 port configuration register 0 | 92H 0000,0000
POM1 PO port configuration register 1 | 93H 0000,0000
POMO PO port configuration register 0 | 94H 0000,0000
P2M1 P2 port configuration register 1 | 95H 0000,0000
P2MO0 P2 port configuration register 0 | 96H 0000,0000
AUXR2 Aucxiliary register 2 97H - - - TXLNRX - - - - XXXN,XXXX
SCON Serial port 1 control register | 98H | SMO/FE SM1 SM2 REN TB8 RB8 TI RI 0000,0000
SBUF Serial port 1 data register 99H 0000,0000
S2CON Serial port 2 control register | 9AH S2SM0 ‘ - ‘ S2SM2 ‘ S2REN ‘ S2TB8 ‘ S2RB8 | S2TI ‘ S2R1 | 0100,0000
S2BUF Serial port 2 data register 9BH 0000,0000
P2 P2 port AO0H 1111,1111
BUS_SPEED Bus speed control register AlH RW_S[1:0] I ‘ SPEED[1:0] 00xx,xx00
Peripheral port
P_Swi A2H S1_S[1:0] CCP_S[1:0] SP1_S[1:0] 0 - nn00,000x
switching register 1
IE interrupt enable register A8H EA ELVD EADC | ES ET1 ‘ EX1 ETO EX0 [0000,0000
SADDR Serial port 1slave address register | A9H 0000,0000
Power down wake-up timer
WKTCL AAH 1111,1111
low byte
Power down wake-up timer
WKTCH ABH| WKTEN 0111,1111
high byte

- 146 -




STC8F Series Manual

S3CON Serial port 3 control register |ACH| S3SMO ‘ S3ST3 ‘ S3SM2 ‘ S3REN ‘ S3TB8 ‘ S3RB8 | S3TI ‘ S3RI | 0000,0000
S3BUF Serial port 3 data register ADH 0000,0000
TA DPTR timing control register | AEH 0000,0000
IE2 interrupt enable register2 AFH ECAN ‘ ET4 ‘ ET3 ‘ ES4 ‘ ES3 ‘ ET2 | ESPI ‘ ES2 |x000,0000
P3 P3port BOH 1111,1111
P3M1 P3 port configuration register 1 | B1H n000,0000
P3MO0 P3 port configuration register 0 | B2H n000,0000
P4M1 P4 port configuration register 1 | B3H 0000,0000
P4MO P4 port configuration register 0 | B4H 0000,0000
Interrupt priority
1P2 B5H PCAN P12C PCMP PX4 PPWMFD | PPWM | PSPI PS2  [x000,0000
control register 2
High Interrupt priority
IP2H B6H | PCANH PI2CH PCMPH PX4H |PPWMFDH | PPWMH | PSPIH PS2H |x000,0000
control register 2
High Interrupt priority
IPH B7H PPCAH PLVDH PADCH PSH PT1H PX1H | PTOH PX0H |0000,0000
control register
Interrupt priority
IP B8H PPCA PLVD PADC PS PT1 PX1 PTO PX0 |0000,0000
control register
Serial port 1slave address
SADEN B9H 0000,0000
shielded registe
Peripheral port
P_SW2 BAH| EAXFR CAN-S 12C_S[1:0] CMPO S| sS4 s | S3.S | S2.S |0x00,0000
switching register 2
VOCTRL \oltage control register BBH SCC - - - - - 0 0 0xxx,xx00
ADC_CONTR ADC control register BCH | ADC_POWER | ADC_START | ADC_FLAG - ADC_CHS[3:0] 000x,0000
ADC conversion result
ADC_RES BDH 0000,0000
high register
ADC conversion result
ADC_RESL BEH 0000,0000
low register
P4 P4 port COH P4[7:0] 1111,1111
P4 port
P4 Note: there is no P45~P47 COH - - - P4[4:0] 1111,1111
in the STC8A series
WDT_CONTR Wiatchdog control register C1H | WDT_FLAG - EN_WDT CLR_WDTI IDL_WDT ‘ WDT_PS[2:0] 0x00,0000
IAP_DATA IAP data register C2H 1111,1111
IAP_ADDRH IAP high address register C3H 0000,0000
|IAP_ADDRL IAP low address register C4H 0000,0000
IAP_CMD IAP command register C5H - ‘ - ‘ - ’ - ’ - ‘ - | CMD[1:0] XXXX,XX00
IAP_TRIG I AP trigger register C6H 0000,0000
IAP_CONTR IAP control register C7H IAPEN SWBS SWRST ’CMD_FAIL’ - ‘ IAP_WT[2:0] 0000,x000
P5 P5 port C8H - - xx11,1111
P5M1 P5 port configuration register 1 | COH - - xx11,1111
P5MO P5 port configuration register 0 |CAH - - xx11,1111
P6M1 P6 port configuration register 1 | CBH 0000,0000
P6MO P6 port configuration register 0 | CCH 0000,0000
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SPSTAT SPI state register CDH SPIF WCOL - - - - - - 00XX,XXXX
SPCTL SPI control register CEH SSIG SPEN DORD MSTR CPOL | CPHA SPR[1:0] 0000,0100
SPDAT SPI data register CFH 0000,0000
PSW Program status word register | DOH CcY AC FO RS1 RSO oV - P 0000,00x0
T4T3M Timer 4/3 control register D1H T4R T4_CIT T4x12 T4CLKO T3R T3_C/T| T3x12 |T3CLKO|0000,0000
T4H Timer 4 high byte D2H 0000,0000
T4L Timer 4 low byte D3H 0000,0000
T3H Timer 3 high byte D4H 0000,0000
T3L Timer 3 low byte D5H 0000,0000
T2H Timer 2 high byte D6H 0000,0000
T2L Timer 2 low byte D7H 0000,0000
CCON PCA control register D8H CF CR - - CCF3 ‘ CCF2 | CCF1 | CCFO [00xx,0000
CMOD PCA mode control register D9H CIDL - - - CPS[2:0] ECF |0xxx,0000
PCA module0 mode
CCAPMO DAH - ECOMO CCAPPO | CCAPNO| MATO TOGO | PWMO | ECCFO |x000,0000
control register
PCA modulel mode
CCAPM1 DBH - ECOM1 CCAPP1 |CCAPN1| MAT1 TOG1 | PWM1 | ECCF1 |x000,0000
control register
PCA module2 mode
CCAPM2 DCH - ECOM2 CCAPP2 [CCAPN2| MAT2 TOG2 | PWM2 | ECCF2 |x000,0000
control register
PCA module3 mode
CCAPM3 DDH - ECOM3 CCAPP3 [CCAPN3| MAT3 TOG3 | PWM3 | ECCF3 |x000,0000
control register
ADCCFG ADC configuration register DEH - - RESFMT - SPEEDI3:0] xx0x,0000
ACC Accumulator EOH 0000,0000
P7TM1 P7 port configuration register 1 | E1IH 0000,0000
P7MO P7 port configuration register 0 | E2H 0000,0000
DPS pointer selector E3H ID1 ID0 ‘ TSL ‘ AU1 ‘ AUO0 ‘ - | - ‘ SEL | 0000,0xx0
Second sets of
DPL1 E4H 0000,0000
data pointers(low byte)
Second sets of
DPH1 E5H 0000,0000
data pointers high byte)
CMPCR1 Comparator control register 1 | E6H | CMPEN CMPIF PIE ‘ NIE ‘ PIS ‘ NIS | CMPOE ‘CMPRES 0000,0000
CMPCR2 Comparator control register 2 | E7TH | INVCMPO | DISFLT LCDTY[5:0] 0000,0000
P6 P6 port E8H 1111,1111
CL PCA counter low byte E9H 0000,0000
CCAPOL PCA moduleO low byte EAH 0000,0000
CCAP1L PCA modulel low byte EBH 0000,0000
CCAP2L PCA module2 low byte ECH 0000,0000
CCAP3L PCA module3 low byte EDH 0000,0000
Extended external
AUXINTIF EFH - INT4IF INT3IF INT2IF - TA4IF T3IF T2IF |x000,x000
interrupt flag register
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B B register FOH 0000,0000
Enhanced PWM
PWMCFG F1H CBIF ETADC - - - - - - 00XX,XXXX
configuration register
PCA_PWMO PCAO 's PWM mode register | F2H EBSO0[1:0] XCCAPOH[1:0] XCCAPOL[1:0] | EPCOH | EPCOL |0000,0000
PCA_PWM1 | PCAL 's PWM mode registe | F3H EBS1[1:0] XCCAP1H[1:0] XCCAPIL[1:0] | EPCIH | EPCIL |0000,0000
PCA_PWM2 PCA2 's PWM mode registe | F4H EBS2[1:0] XCCAP2H[1:0] XCCAP2L[1:0] | EPC2H | EPC2L |0000,0000
PCA_PWM3 PCA3 's PWM mode registe | F5H EBS3[1:0] XCCAP3H[1:0] XCCAP3L[1:0] | EPC3H | EPC3L |0000,0000
Enhanced PWM
PWMIF F6H C7IF C6IF C5IF C4IF C3IF C2IF ClIF COIF | 0000,0000
interrupt flag register
PWM exception detection
PWMFDCR F7H| INVCMP INVIO ENFD |FLTFLIO| EFDI |FDCMP| FDIO FDIF {0000,0000
control register
P7 P7port F8H 1111,1111
CH PCA counter high byte FOH 0000,0000
CCAPOH PCA module0 high byte FAH 0000,0000
CCAP1H PCA modulel high byte FBH 0000,0000
CCAP2H PCA module 2 high byte FCH 0000,0000
CCAP3H PCA module 3 high byte FDH 0000,0000
PWMCR PWM control register FEH| ENPWM ECBI - - - - - - 00XX,XXXX
RSTCFG Reset configuration register FFH - ENLVR - P54RST - - LVDS[1:0] 0000,0000

The following special function registers are expanded SFR and logical address is located in the XDATA
area. Before accessing, the P_SW2 (BAH) register's highest position (EAXFR) is placed to 1. Then MOV X A,
@DPTR and MOV X @DPTR, A instruction are used to access.

Addres Bit of address and symbol Reset
Symbol Discription
S B7 B6 ‘ B5 | B4 ‘ B3 ‘ B2 l Bl | BO value
PWMCH PWM counter high byte FFFOH - x000,0000
PWMCL PWM counter low byte FFF1H 0000,0000
PWMCKS PWM clock selection FFF2H - - ‘ - ‘ SELT2 ‘ PWM_PS[3:0] xxx0,0000
TADCPH | fili’/& ADC count value high byte | FFF3H - x000,0000
TADCPL fih %z ADC count value byte | FFF4H 0000,0000
PWMOT1H | PWMOT1 count value high byte | FFOOH - ‘ x000,0000
PWMOTIL | PWMOT1 count value low byte | FFO1H 0000,0000
PWMOT2H | PWMOT2 count value high byte | FFO2H - ‘ x000,0000
PWMOT2L PWMOT?2 count value low byte | FFO3H 0000,0000
PWMOCR PWMO control register FFO4H| ENCOO COINI - C0_S[1:0] ECOI |[ECOT2SI| ECOT1SI |00x0,0000
PWMO level hold
PWMOHLD FFO5H - - - - - - HCOH HCOL  [xxxx,xx00
control register

PWM1T1H | PWM1T1 count value high byte | FF10H - x000,0000
PWMI1TIL PWM1T1 count value low byte | FF11H 0000,0000
PWM1T2H | PWM1T2 count value high byte | FF12H - | x000,0000
PWM1T2L | PWM1T2 count value low byte | FF13H 0000,0000
PWM1CR PWM1 control register FF14H| ENC10 ‘ C1INI ‘ - ‘ C1_S[1:0] ‘ EC1I ‘EClTZSI ‘ EC1T1SI |00x0,0000
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PWML level hold

PWM1HLD FF15H - - - - HC1H HCIL  [xxxx,xx00
control register

PWM2T1H | PWM2T1 count value high byte | FF20H - x000,0000

PWM2TIL | PWM2T1 count value low byte | FF21H 0000,0000

PWM2T2H | PWM2T2 count value high byte | FF22H - x000,0000

PWM2T2L PWM2T2 count value low byte | FF23H 0000,0000

PWM2CR PWM2 control register FF24H| ENC20 C2INI C2_S[1:0] EC2l |EC2T2SI| EC2T1SI {00x0,0000
PWM2 level hold

PWM2HLD FF25H - - - - HC2H HC2L  [xxxx,xx00
control register

PWM3T1H | PWM3T1 count value high byte | FF30H - x000,0000

PWM3TI1L PWM3T1 count value low byte | FF31H 0000,0000

PWM3T2H | PWM3T2 count value high byte | FF32H - x000,0000

PWM3T2L | PWM3T2 count value low byte | FF33H 0000,0000

PWM3CR PWM3 control register FF34H| ENC30 C3INI C3_S[1:0] EC3I |EC3T2SI| EC3T1SI |00x0,0000
PWM3 level hold

PWM3HLD FF35H - - - - HC3H HC3L  [xxxx,xx00
control register

PWM4T1H | PWMA4T1 count value high byte | FF40H - x000,0000

PWMA4TIL | PWMA4T1 count value low byte | FF41H 0000,0000

PWM4T2H | PWMA4T2 count value high byte | FF42H - x000,0000

PWMA4T2L PWM4T2 count value low byte | FF43H 0000,0000

PWMA4CR PWM4 control register FF44H ENC40 C4INI C4_S[1:0] EC41 |ECAT2SI| EC4T1SI |00x0,0000
PWM4 level hold

PWM4HLD FF45H - - - - HC4H HC4AL  [xxxx,xx00
control register

PWM5T1H | PWMS5T1 count value high byte | FF50H - x000,0000

PWMS5T1L PWMS5T1 count value low byte | FF51H 0000,0000

PWM5T2H | PWM5T2 count value high byte | FF52H - x000,0000

PWM5T2L | PWMS5T2 count value low byte | FF53H 0000,0000

PWM5CR PWMS5 control register FF54H| ENC50 C5INI C5_S[1:0] EC5I |EC5T2SI| EC5T1SI |00x0,0000
PWMS level hold

PWMSHLD FF55H - - - - HC5H HC5L  [xxxx,xx00
control register

PWM6T1H | PWM6T1 count value high byte | FF60H - x000,0000

PWM6TIL | PWM6T1 count value low byte | FF61H 0000,0000

PWM6T2H | PWM6T2 count value high byte | FF62H - x000,0000

PWM6T2L PWM®6T2 count value low byte | FF63H 0000,0000

PWMB6CR PWMB6 control register FF64H| ENC60 C6INI C6_S[1:0] EC6l |EC6T2SI| EC6T1SI {00x0,0000
PWMBG level hold

PWM6HLD FF65H - - - - HC6H HCBL  [xxxx,xx00
control register

PWM7T1H | PWM7T1 count value high byte | FF70H - x000,0000

PWMT7TIL PWMT7T1 count value low byte | FF71H 0000,0000

PWM7T2H | PWMT7T2 count value high byte | FF72H - x000,0000

PWM7T2L PWM7T2 HUE AT FF73H 0000,0000

PWM7CR PWM?7 control register FF74H| ENC70 C7INI C7_S[1:0] EC71 |EC7T2SI| EC7T1SI {00x0,0000

PWM7HLD PWM?7 level hold FF75H - - - - HC7H HC7L  [xxxx,xx00
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control register

12CCFG 12C configuration register FE8OH ENI2C MSSL MSSPEED[6:1] 0000,0000
12CMSCR 12C host control register FE81H EMSI - - - MSCMDI3:0] 0xxx,0000
12CMSST 12C host state register FE82H| MSBUSY MSIF - - - - MSACKI | MSACKO [00xx,xx00
I2CSLCR 12C slave control register FE83H - ESTAI ERXI ETXI ESTOI - - SLRST [x000,0xx0
12CSLST 12C slave state register FE84H| SLBUSY STAIF RXIF TXIF STOIF | TXING | SLACKI | SLACKO (0000,0000

12CSLADR 12C slave address register FE85H SLADRI[6:0] MA  |0000,0000

12CTXD I2C data transmission register | FE86H 0000,0000
12CRXD 12C data receiving register FE87H 0000,0000

12C host auxiliary
12CMSAUX FE88H - - - - - - WDTA  [XXxX,XXX0
control register
PO port pull-up resistance
POPU FE10H 0000,0000
control register
P1 port pull-up resistance
P1PU FE11H 0000,0000
control register
P2 port pull-up resistance
P2PU FE12H 0000,0000
control register
P3 port pull-up resistance
P3PU FE13H 0000,0000
control register
P4 port pull-up resistance
P4PU FE14H 0000,0000
control register
P5 port pull-up resistance
P5PU FE15H 0000,0000
control register
P6 port pull-up resistance
P6PU FE16H 0000,0000
control register
P7 port pull-up resistance
P7PU FE17H 0000,0000
control register
PO port Schmidt trigger
PONCS FE18H 0000,0000
control register
P1 port Schmidt trigger
PINCS FE19H 0000,0000
control register
P2 port Schmidt trigger
P2NCS FE1AH 0000,0000
control register
P3 port Schmidt trigger
P3NCS FE1BH 0000,0000
control register
P4 port Schmidt trigger
P4ANCS FE1CH 0000,0000
control register
P5 port Schmidt trigger
PSNCS FE1DH 0000,0000
control register
P6 port Schmidt trigger
P6NCS FE1EH 0000,0000
control register
P7 port Schmidt trigger
P7NCS FE1FH 0000,0000

control register

-151-




STC8F Series Manual

CKSEL Clock selection register FEOOH MCLKODIV[3:0] ‘MCLKO}‘ - ‘ MCKSEL[1:0] |0000,0000

CLKDIV  |Clock frequency division register | FEO1H 0000,0100

Internal 24M oscillator
IRC24MCR FEO2H | ENIRC24M - - - - - - IRC24MST | 1LxxX,XXX0
control register

External oscillator
XOSCCR FEO3H| ENXOSC XITYPE - - - - - XOSCST |00xx,xxx0
control register

Internal 32K oscillator
IRC32KCR FEO4H | ENIRC32K - - - - - - IRC32KST | 0XXX,XXX0
control register
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10 1/O Ports

There are not more than 59 1/O ports in STC8 microcontrollers family. There are 4 modes for all GPIOs:
quasi bidirectional or weak pull-up mode (standard 8051 output mode), push-pull output / strong pull-up mode,
high-impedance input mode (where current can neither flow in nor out), open drain mode. It is easy to
configure the 1/0 mode by software.

Symbol

PO
P1
P2
P3
P4
P5
P6
P7

POM1

POMO

PIM1L

PIMO

P2M1

P2MO

P3M1

P3MO

PAM1L

PAMO

P5M1

P5MO

P6M1L

P6MO

P7ML

P7MO

POPU

P1PU

10.1 1/O port related registers

Description

Port 0
Portl
Port2
Port3
Port4
Port5
Port6
Port7
Port 0 mode register 1
Port 0 mode register 0
Port 1 mode register 1
Port 1 mode register 0
Port 2 mode register 1
Port 2 mode register 0
Port 3 mode register 1
Port 3 mode register 0
Port 4 mode register 1
Port 4 mode register 0
Port 5 mode register 1
Port 5 mode register 0
Port 6 mode register 1
Port 6 mode register 0
Port 7 mode register 1

Port 7 mode register 0

Port 0 register which is control
the pull-up resistor

Port 1 register which is control

Address

90H
AOH
BOH
COH
C8H
ESH
F8H
93H
94H
91H

92H

96H
B1H
B2H
B3H
B4H
C9H
CAH
CBH
CCH
E1H
E2H
FE10H

FE11H

B7

B6

Bit Address and Symbol

B5

B4

B3

B2

Bl

BO

Value
after
reset

1111,1111
1111,1111
1111,1111
1111,1111
1111,1111
xx11,1111
1111,1111
1111,1111
0000,0000
0000,0000
0000,0000
0000,0000
0000,0000
0000,0000
n000,0000
n000,0000
0000,0000
0000,0000
xx11,1111
xx11,1111
0000,0000
0000,0000
0000,0000

0000,0000

0000,0000

0000,0000
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the pull-up resistor

P2PU Port2 register which is control ~ FE12H
0000,0000
the pull-up resistor
P3PU Port 3 register which is control  FE13H
0000,0000
the pull-up resistor
P4PU Port 4 register which is control ~ FE14H
0000,0000
the pull-up resistor
P5PU Port 5 register which is control ~ FE15H
0000,0000
the pull-up resistor
P6PU Port 6 register which is control ~ FE16H
0000,0000
the pull-up resistor
P7PU Port 7 register which is control  FE17H
0000,0000
the pull-up resistor
PONCS Port 0 register which is control ~ FE18H
0000,0000
the Schmidt trigger
PINCS Port 1 register which is control ~ FE19H
0000,0000
the Schmidt trigger
P2NCS Port 2 register which is control FE1AH
0000,0000
the Schmidt trigger
P3NCS Port 3 register which is control FE1BH
0000,0000
the Schmidt trigger
PANCS Port 4 register which is control FE1CH
0000,0000
the Schmidt trigger
P5NCS Port 5 register which is control FE1DH
0000,0000
the Schmidt trigger
P6NCS Port 6 register which is control ~ FE1EH
0000,0000
the Schmidt trigger
P7NCS Port 7 register which is control ~ FE1FH
0000,0000
the Schmidt trigger
Registers related to date of the ports
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
PO 80H P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0
P1 90H P1.7 P1.6 P15 P14 P1.3 P1.2 P1.1 P1.0
P2 AOH pP2.7 P2.6 P2.5 P2.4 P2.3 pP2.2 P2.1 P2.0
P3 BOH P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P4 COH P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
P5 C8H - P5.5 P5.4 P5.3 P5.2 P5.1 P5.0
P6 ESH P6.7 P6.6 P6.5 P6.4 P6.3 P6.2 P6.1 P6.0
P7 F8H P7.7 P7.6 P7.5 P7.4 P7.3 P7.2 P7.1 P7.0

Write and read the status of the port

Write 0: write low level to the buffer of ports
Write 1: write high level to the buffer of ports

Read : read the level of points

-154 -




STC8F Series Manual

Registers which configure the mode of ports

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
POMO 94H

POM1 93H

P1MO 92H

P1M1 91H

P2MO 96H

P2M1 95H

P3MO B2H

P3M1 B1H

P4MO B4H

P4M1 B3H

P5SMO CAH - -
P5M1 C9H - -
P6MO CCH

P6M1 CBH

P7MO E2H

P7M1 E1H

configure the mode of ports

PnM1.x PnMO0.x The mode of Pn.x
0 0 quasi bidirectional
0 1 push-pull output
1 0 high-impedance
1 1 open drain mode

register control the pull-up resister in port

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
POPU FE10H
P1PU FE11H
P2PU FE12H
P3PU FE13H
P4PU FE14H
P5PU FE15H
P6PU FE16H
P7PU FE17H

Control bit for internal 3.7K pull-up resistor
0 : forbid internal 3.7K pull-up resistor (the measured is about 4.2K)
1 : enable internal 3.7K pull-up resistor (the measured is about 4.2K)
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register which is control the Schmidt trigger in port

Symbol Address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
PONCS FE18H
PINCS FE19H
P2NCS FE1AH
P3NCS FE1BH
PANCS FE1ICH
P5NCS FE1DH
P6NCS FE1EH
P7NCS FE1FH

Control bit for Schmidt trigger in port
0 : enable the function of Schmidt trigger in port
1 : forbid the function of Schmidt trigger in port

VCC=5.0V minimum value Maxim value
Normal 1/0 input high 2.2V - L
- Open Schmidt trigger
Normal I/O input low - 1.4v
Normal I/O input high 1.6V : .
- Close Schmidt trigger
Normal I/O input low - 1.5V
Reset pin input high 2.2V -
Reset pin input low - 1.8V
VCC=3.3V Minimum value Maxim value
Normal 1/0 input high 1.6V - L
X Open Schmidt trigger
Normal I/O input low - 1.0V
Normal 1/0 input high 1.2v L
. Close Schmidt trigger
Normal I/O input low 1.1v
Reset pin input high 1.7v -
Reset pin input low - 1.3v

10.2 1/O Ports Configurations

Two registers are used to configure each 1/0 mode.

Taking Port 0 as an example, two registers, POMO and POM1, are used to configure Port 0, as shown in

the following figure:
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POMO

POM1

configure PO.7 Configure PO.5 configure PO.3  Configure P0O.1

Configure PO.6 configure P0.4  configure P0.2  cConfigure P0.0

The combination of bit 0 of POMO and bit 0 of POM1 is used to configure the mode of P0.0.
The combination of bit 1 of POMO and bit 1 of POM1 is used to configure the mode of P0.1.

All other 1/O lines configurations are similar.

The combination of PnMO0 and PnM1 to configure the 1/0 ports mode is as following.

PnM1 PnMO
0 0
0 1
1 0
1 1

1/O ports Mode

Quasi bidirectional (traditional 8051 I/O port, weak pull-up)
Sink Current up to 20mA , Pull-up Current is 270~150pA

(manufacturing error may be exist)

Push-pull output (strong pull-up output, current can be up to

20mA, resistors should be used to restrict current)

high-impedance (where current can neither flow in nor out)
Open Drain mode. The internal pull-up resistors are disabled.
The open drain mode can be used for both external status
reading and output high or low. To read the external state
correctly or output high level, the external pull-up resistors
should be connected, otherwise the external state can not be

read and the high level can not be output.

Note: n=0,1,2,3,4,5,6,7

Note:

Any 1/0 port line can tolerate 20mA of sink current in weak pull-up mode(quasi-bidirectional mode) or strong

push-pull output mode or open drain mode, and can output 20mA pull current in the strong push-pull output mode.
Current limiting resistors should be connected in all 1/O mode above, such as 1KQ, 5600, 472Q, etc. The entire chip
operating current is recommended not to exceed 90mA, that is, the current flow in from the VCC should not exceed
90mA, the current flow out from the GND should not exceed 90mA, the overall inflow or outflow current is advised

not to exceed 90mA.
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10.3 1/O ports structure

10.3.1 Quasi-Bidirectional 1/0 (weak pull-up)

A quasi bidirectional port can be used as an input and output functions without the need to reconfigure the
port. This is because the drive capability is weak when the port outputs a logic high level, allowing external
devices to pull it low. When the pin outputs low, it's strong driving capability and able to sink a considerable
current. There are three pull-up transistors in the quasi-bidirectional output to suit different needs.

One of the three pull-up transistors, called a "weak pull-up”, is turned on when the port register is logic
"1” and the pin itself is logic "1”. This pull-up transistor provides the basic drive current to make the
quasi-bidirectional port output logic "1”. If one of the pin outputs logic "1” and the external device pulls it low,
the weak pull-up transistor is off and the "very weak pull-up"” maintains on. To pull the pin low, the external
device must have sufficient sink capability to make the voltage on the pin drop below the threshold voltage.
For a 5V microcontroller, the current of "weak pull-up" transistor is about 250uA; for a 3.3V microcontroller,
the current of "weak pull-up" transistor is about 150uA.

The second pull-up transistor, called "very weak pull-up”, turns on when the port latch is "1". When the
pin is not connected, this very weak pull-up source produces a weak pull-up current that pulls the pin high. For
a 5V microcontroller, the current of "weak pull-up™ transistor is about 18uA; for 3.3V microcontrollers, the
current of "weak pull-up" transistor is about SuA.

The third pull-up transistor is called "strong pull-up”. This pull-up transistor is used to speed up the
low-to-high transition for quasi-bidirectional port pin when the port latch changes from logic "0” to logic "1”.
When this occurs, the strong pull-up transistor keeps on for about two clocks to quickly pull the pin high.

Quasi-bidirectional port (weak pull-up) has a Schmidt trigger and an interference suppression circuit. To
read the correct external state, quasi-bidirectional port (weak pull-up) should latch to '1' before reading.

The structure of quasi-bidirectional port (weak pull-up) output is shown below:

\Y VCC VCC

CcC
2 clocks
delay ?)—4 tron Weak —
Ver Pin
Port latch data—[>= . o hl Weayk

interference suppression

Input Data

10.3.2 Push-Pull Output

The configuration of the strong push-pull output mode is the same as the pull-down configuration of the
open-drain output mode and quasi-bidirectional mode. However, the push-pull output mode can provide a
sustained strong pull-up when the latch is logic "1”. Push-pull mode is generally used when more drive current
is required.
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The structure of strong push-pull pin configuration is shown below:

VCC

—4 gStro ng

o Port
Port latch data —[>°—0 oin
—

Input Data
interference suppression

10.3.3 High-Impedance

The current can neither flow in nor flow out.
The input port has a Schmidt trigger input and an interference suppression circuit.

The structure of high-impedance input pin configuration is shown below:

Input data Q °<} hon
interference suppression

10.3.4 Open-Drain Output

The open-drain mode can be used for both reading external status and outputing high or low level. To read
the external state correctly or output a high level, the external pull-up resistor should be connected.

The open-drain output configuration turns off all pull-up transistors when the port latch is logic "0”.There
must be an external pull-up in this configuration when the port outputs a logic high, typically the port pin is
externally connected to VCC through a resistor. An open-drain I/O port pin can read the external state if the
external pull-up resistor is connected. Here, the open-drain mode 1/O port pin can be used as input mode. The
pull-down in this way is the same as quasi-bidirectional mode.

The open drain port has a Schmidt trigger input and an interference suppression circuit.

The structure of output port configuration is shown below:

Port
Pin

Port latch data —[>°—|

Input data
interference suppression
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10.4 Instructions about special 1/ O ports

10.4.1 P2.0/RSTCV

The initial level after powering on the STC8 series, P2.0 can be set by following hardware options in the ISP

download software.
W [ R T2 FRHAERR A o LLL Dl

Pz 0ft] R B i B AR T (IR SR

i #rdestroon r.oni1ll res o oo 1 14FMKRTIITT

Notions: when the operating voltage of the MCU is less than 1.6V, the P2.0 out level is high, only when the
operating voltage of the MCU rising above 1.6V, P2.0 will output the level which set by user’s hardware
option.

10.4.2 1/ O ports related to PWM

All the I/O ports of the STC8 series have a week pull-up mode after reset when power-on.The users can
configure open-drain mode on PWM related 1/0 ports through the following hardware options in the ISP
download software.

L2 1ZE R A NETE TR

i A B (i fe i F P A lim = B s
The 1/0 ports related to PWM on STC8 series are P1.0~P1.7, P2.0~P2.7, P6.0~P6.7.
10.5 Sample programs

10.5.1 Mode configure of the ports

Assembly codes

POMO DATA 094H
POM1 DATA 093H
P1MO DATA 092H
P1IM1 DATA 091H
P2MO DATA 096H
P2M1 DATA 095H
P3MO DATA 0B2H
P3M1 DATA 0B1H
P4MO DATA 0B4H
P4M1 DATA 0B3H
P5MO0 DATA 0CAH
P5M1 DATA 0C9H
P6MO DATA 0CCH
P6M1 DATA 0CBH
P7MO DATA 0E2H
P7TM1 DATA OE1H
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MAIN:

END

Codes of C

#include "'reg51.h"
#include "intrins.h"

ORG
LIMP

ORG

MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

JMP

sfr POMO
sfr POM1
sfr P1MO
sfr PiM1
sfr P2MO
sfr P2M1
sfr P3MO
sfr P3M1
sfr P4MO
sfr P4M1
sfr P5MO
sfr P5M1
sfr P6MO
sfr P6M1
sfr P7MO
sfr P7TM1
void main()
{
POMO = 0x00;
POM1 = 0x00;
P1MO = Oxff;
P1M1 = 0x00;
P2MO0 = 0x00;
P2M1 = Oxff;
P3MO0 = 0xff;
P3M1 = Oxff;
while (1);
}

0000H
MAIN

0100H

SP#3FH

POMO,#00H ;set P0.0~P0.7 as bidirectional mode
POM1,#00H

P1MO,#0FFH ;set P1.0~P1.7 as output mode

P1M1,#00H

P2MO0,#00H ;set P2.0~P2.7 as high impedance input mode
P2M1#0FFH

P3MO,#0FFH ;set P3.0~P3.7 as drain mode

P3M1#0FFH

$

0x94;
0x93;
0x92;
0x91;
0x96;
0x95;
0xb2;
0xb1;
0xb4;
0xb3;
Oxca;
0xc9;
Oxcc;
0xcb;
0xe2;
Oxel;

/Iset P0.0~P0.7 as bidirectional mode

/Iset P0.0~P0.7 as bidirectional mode

/Iset P2.0~P2.7 as high impedance input mode

/Iset P3.0~P3.7 as drain mode
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10.5.2 Read and write operations on bidirectional port

Assembly codes

POMO DATA
POM1 DATA

ORG
LIMP

ORG
MAIN:
MOV

MOV
MOV

SETB
CLR

SETB
NOP
NOP

MOV
JMP

END

Codes of C

#include ""reg51.h™
#include "intrins.h""

sfr POMO
sfr POM1
shit P00
void main()
{
POMO = 0x00;
POM1 = 0x00;
P00 =1;
P00 =0;
P00 =1;
_nop_();
_nop_();
CY = PO00;
while (1);
}

094H
093H

0000H
MAIN

0100H

SP#3FH

POMO,#00H

POM1,#00H

P0.0
P0.0

P0.0

C,P0.0

0x94;
0x93;
PONO;

;P0.0 input high
;P0.0 input low

:set P0.0~P0.7 as bidirectional mode

;enable internal weak pull-up resistor before reading port

;waiting for 2 clocks

;read status of the ports

[Iset P0.0~P0.7 as bidirectional mode

/[P0.0 input high
;P0.0 input low

/lenable internal weak pull-up resistor before reading port
[lwaiting for 2 clocks

/Iread status of the ports
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ADD
ADD
ADD
ADD
ADDC
ADDC
ADDC
ADDC
SUBB
SUBB
SUBB
SUBB
INC
INC
INC
INC
DEC
DEC
DEC
DEC
INC
MUL
DIV
DA
ANL
ANL
ANL
ANL
ANL
ANL
ORL
ORL
ORL

11

Mnemonic
ARnN
A,direct
A,Q@RIi
A #data
ARnN
A,direct
A,Q@RIi
A #data
ARnN
A,direct
A,Q@RIi
A #data
A
Rn
direct
@Ri
A
Rn
direct
@Ri
DPTR
AB
AB
A
ARn
A,direct
A,Q@RIi
A #data
direct,A
direct,#data
ARn
A,direct
A Q@RI

Instruction Set

Description
Add register to Accumulator

Add ditect byte to Accumulator

Add indirect RAM to Accumulator

Add immediate data to Accumulator

Add register to Accumulator with Carry

Add ditect byte to Accumulator with Carry

Add indirect RAM to Accumulator with Carry

Add immediate data to Accumulator with Carry
Subtract Register from Accumulator with borrow
Subtract direct byte from Accumulator with borrow
Subtract indirect RAM from Accumulator with borrow
Substract immediate data from Accumulator with borrow
Increment Accumulator

Increment register

Increment direct byte

Increment indirect RAM

Decrement Accumulator

Decrement Register

Decrement direct byte

Decrement indirect RAM

Increment Data Pointer

Multiply A & B, high byte of result is in B, low byte in A
Divde A by B, quotient is in A, remainder is in B.
Decimal Adjust Accumulator

AND Register to Accumulator

AND direct byte to Accumulator

AND indirect RAM to Accumulator

AND immediate data to Accumulator

AND Accumulator to direct byte

AND immediate data to direct byte

OR register to Accumulator

OR direct byte to Accumulator

OR indirect RAM to Accumulator

Bytes Cycle

1

RN R W NN R N R R R R P P NERE P R NP P NEPE NP NP NER N RPN

L = T I S e e e S T = T N T e S e e S T T T T e T S e S = S T S S =
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ORL
ORL
ORL
XRL
XRL
XRL
XRL
XRL
XRL
CLR
CPL
RL
RLC
RR
RRC
SWAP
CLR
CLR
SETB
SETB
CPL
CPL
ANL
ANL
ORL
ORL
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

A#data
direct,A
direct,#data
A,Rn
Adirect

A @RI

A #data
direct,A
direct,#data

o >» » » >» >» > >

bit

C

bit

C

bit

C,bit
C,/bit
C,bit
C,/bit
C,bit
bit,C
A,Rn
Adirect
A @RI
A #data
Rn,A
Rn,direct
Rn,#data
direct,A

direct,Rn

OR immediate data to Accumulator

OR Accumulator to direct byte

OR immediate data to direct byte
Exclusive-OR register to Accumulator
Exclusive-OR direct byte to Accumulator
Exclusive-OR indirect RAM to Accumulator
Exclusive-OR immediate data to Accumulator
Exclusive-OR Accumulator to direct byte
Exclusive-OR immediate data to direct byte
Clear Accumulator

Complement Accumulator

Rotate Accumulator Left

Rotate Accumulator Left through the Carry
Rotate Accumulator Right

Rotate Accumulator Right through the Carry
Swap nibbles within the Accumulator

Clear Carry

Clear direct bit

Set Carry

Set direct bit

Complement Carry

Complement direct bit

AND direct bit to Carry

AND complement of direct bit to Carry

OR direct bit to Carry

OR complement of direct bit to Carry
Move direct bit to Carry

Move Carry to direct bit

Move register to Accumulator

Move direct byte to Accumulator

Move indirect RAM to Accumulator

Move immediate data to Accumulator
Move Accumulator to register

Move direct byte to register

Move immediate data to register

Move Accumulator to direct byte

Move register to direct byte

[NSRE \C TR O R ST ) S T A R R G I O R ) SR \C R O R AT S ) S T ) O R T o T T e N e N e B N O N A A S R \C R S BN S R S ]

I I S N e T S e e e N = T T e e S e S N T T = T e T T e S S S S S S
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MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOVC
MOVC
MOVX
MOVX
MOVX
MOVX
PUSH
POP
XCH
XCH
XCH
XCHD
ACALL
LCALL
RET
RETI
AIJMP
LIMP
SIMP
JMP

JZ

INZ

JC

JNC

JB

JNB
JBC
CJINE

CJINE

direct,direct
direct, @RI
direct,#data
@Ri,A
@Ri,direct
@RIi,#data
DPTR,#datal6
A @A+DPTR
A,@A+PC
A @RI
A,@DPTR
@Ri,A
@DPTR,A
direct

direct

A,Rn
Adirect

A @RI

A @RI
addr11
addr16

addrll
addrl6

rel
@A+DPTR
rel

rel

rel

rel

bit,rel
bit,rel
bit,rel
Adirect,rel

A #data,rel

Move direct byte to direct

Move indirect RAM to direct byte

Move immediate data to direct byte

Move Accumulator to indirect RAM

Move direct byte to indirect RAM

Move immediate data to indirect RAM

Move 16-bit immdiate data to indirect RAM

Move Code byte relative to DPTR to Accumulator

Move Code byte relative to PC to Accumulator

Move extended RAM(8-bit addr) to Accumulator (Read)
Move extended RAM(16-bit addr) to Accumulator (Read)
Move Accumulator to extended RAM(8-bit addr) (Write)
Move Accumulator to extended RAM(16-bit addr) (Write)
Push direct byte onto stack

POP direct byte from stack

Exchange register with Accumulator

Exchange direct byte with Accumulator

Exchange indirect RAM with Accumulator

Exchange low-order Digit indirect RAM with Accumulator
Absolute Subroutine Call

Long Subroutine Call

Return from Subroutine

Return from interrupt

Absolute Jump

Long Jump

Short Jump (relative addr)

Jump indirect relative to the DPTR

Jump if Accumulator is Zero

Jump if Accumulator is not Zero

Jump if Carry is set

Jump if Carry not set

Jump if direct bit is set

Jump if direct bit is not set

Jump if direct bit is set & clear bit

Compare direct byte to Accumulator and jump if not equal
Compare immediate data to Accumulator and Jump if not

equal

W W W W N DN NN P DD O PPN PN PPN R R R R R, RO NN R ODN W

S I N N T

A W LW W W LW W W PR, P P P P =

1/3%
1/3%
1/3%
1/3%
1/3%
1/3%
1/312
1/312

1/312
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CINE  Rn,#data,rel Compare immediate data to register and Jump if not equal 3 1/3%21
CINE  @Ri,#data,rel Compare immediate data to indirect and jump if not equal 3 1/3%21
DINZ  Rn,rel Decrement register and jump if not Zero 2 1/3(
DIJNZ  direct,rel Decrement direct byte and Jump if not Zero 3 1/32
NOP No Operation 1 1

[1I: When accessing external extended RAM, the instruction execution cycle is related to the SPEED [1: 0] bits
in the BUS_SPEED register.

21: For the conditional jump statement, the execution cycle will be different based on whether the conditions
are met or not. When the conditions are not met, the jump will not occur and continue to execute the next
instruction, then execution cycle of the conditional jump statement is 1 machine cycle. When the conditions
are met, the jump will occur, the execution cycle of the conditional jump statement is 3 machine cycles.
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12 Interrupt System

The interrupt system is set up to give the CPU real-time processing capabilities for external emergencies.

If an emergency request occurrs when CPU is dealing with something, and the CPU is required to
suspend the current work to handle the emergency. After the emergency processing is completed, the CPU
returns to the place where it was interrupted and continues the original work. This process is called interrupt.
The componet that implements this function is called the interrupt system, and the request source that makes
the CPU interrupt to suspend the current work is called the interrupt source. Microcontroller interrupt system
generally allows multiple interrupt sources. When several interrupt sources simultaneously require the CPU to
handle the requests, the CPU should response the interrupt source which has the highest priority. Usually the
CPU handle the interrupt requests according to the priority of interrupt sources. The most urgent incidents have
the highest priority. Each interrupt source has a priority level. The CPU always responds the highest priority
interrupt request.

Another interrupt source request with a higher priority takes place when the CPU is processing an
interrupt source request, that is, the CPU is executing the corresponding interrupt service routine. If the CPU
can suspend the original interrupt service routine, and deal with the higher priority interrupt request source,
and then return to the original low-level interrupt service routine after processing, this process is called
interrupt nesting. Such an interrupt system is called a multi-level interrupt system, whereas an interrupt system
without interrupt nesting is called a single-level interrupt system.

The corresponding interrupt request can be masked by turning off the general enable bit (EA/ IE.7) or the
corresponding interrupt enable bit. The CPU can be enabled to respond to the corresponding interrupt request
by turning on the corresponding interrupt enable bit. Every interrupt source can be set independently by
software to interrupt enabled or disabled state. The priority of some interrupts can be set by software. Higher
priority interrupt requests can interrupt lower priority interrupts, whereas lower priority interrupt requests can
not interrupt higher priority interrupts. When two interrupts with the same priority ocuur simultaneously, the
inquiry order determines which interrupt the system responds firstly.

12.1 Interrupt Sources of STC8F family

The + in the following table indicates that the corresponding series have the corresponding interrupt
source.

STC8A8K64S4A12 | STC8A4K64S2A12 | STC8F2K64S4 | STC8F2K64S2
interrupt sources
series series series series
External interrupt 0 (INTO) J N J J
Timer O interrupt (TimerQ) J N J J
External interrupt 1 (INT1) J N J J
Timer 1 interrupt (Timerl) J N, J J
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serial port 1 interrupt (UART1)

ADC interrupt (ADC)

Low voltage detection interrupt
(LVD)

CCP/PCA/PWM interrupt
(CCP/PCA)

<

4

serial port 2 interrupt (UART2)

SPI interrupt (SPI)

External interrupt 2 (INT2)

External interrupt 3 (INT3)

Timer 2 interrupt (Timer2)

External interrupt 4 (INT4)

AR RN RN N N

L S I N B B

serial port 3 interrupt (UART3)

serial port 4 interrupt (UART4)

Timer 3 interrupt (Timer3)

Timer 4 interrupt (Timer4)

comparator interrupt (CMP)

A N N N N S N N R N RS RS

enhance PWM interrupt

R R I N Y IR G B SO B SO B SO B SO B B S B

L | &~ | &

PWM fault detection interrupt
(PWMFD)

12C interrupt

12.1.1 Interrupt Sources of STC8F8K64S4A10 series

STC8F8K64S4A10 series microcontrollers support 22 interrupt sources. They are external interrupt 0
(INTO), Timer O interrupt (Timer 0), external interrupt 1(INT1), Timer 1 interrupt (Timer 1), serial port 1
interrupt (UART1), ADC interrupt, low voltage detection interrupt (LVD), CCP/PCA interrupt, serial port 2
interrupt (UARTZ2), SPI interrupt, external interrupt 2(INT2), external interrupt 3(INT3), Timer 2 interrupt
(Timer 2), external interrupt 4 (INT4), serial port 3 interrupt (UART3), serial port 4 interrupt (UART4), Timer
3 interrupt (Timer 3), Timer 4 interrupt (Timer 4), Comparator interrupt (CMP), PWM interrupt, PWM fault

detection interrupt (PWMFD) and 12C interrupt.

Except for external interrupt 2 (INT2), external interrupt 3 (INT3), serial port 3(UART3) interrupt, serial
port 4(UART4) interrupt, Timer 2 interrupt, Timer 3 interrupt, Timer 4 interrupt and comparator interrupt
having the fixed lowest priority, all the other interrupts have four priority levels.
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12.1.2 Interrupt Sources of STC8A8K64S4A12 series

STC8AB8K64S4A12 series microcontrollers support 22 interrupt sources. They are external interrupt 0
(INTO), Timer O interrupt (Timer 0), external interrupt 1(INT1), Timer 1 interrupt (Timer 1), serial port 1
interrupt (UART1), ADC interrupt, low voltage detection interrupt (LVD), CCP/PCA interrupt, serial port 2
interrupt (UART2), SPI interrupt, external interrupt 2(INT2), external interrupt 3(INT3), Timer 2 interrupt
(Timer 2), external interrupt 4 (INT4), serial port 3 interrupt (UART3), serial port 4 interrupt (UART4), Timer
3 interrupt (Timer 3), Timer 4 interrupt (Timer 4), Comparator interrupt (CMP), PWM interrupt, PWM fault
detection interrupt (PWMFD) and 12C interrupt.

Except for external interrupt 2 (INT2), external interrupt 3 (INT3), serial port 3(UART3) interrupt, serial
port 4(UART4) interrupt, Timer 2 interrupt, Timer 3 interrupt, Timer 4 interrupt and comparator interrupt
having the fixed lowest priority, all the other interrupts have four priority levels.

12.1.3 Interrupt Sources of STC8F2K6454 series

STC8F2K645S4 series microcontrollers support 19 interrupt sources. They are external interrupt 0 (INTO),
Timer O interrupt (Timer 0), external interrupt 1(INTZ1), Timer 1 interrupt (Timer 1), serial port 1 interrupt
(UART1), low voltage detection interrupt (LVD), CCP/PCA interrupt, serial port 2 interrupt (UART2), SPI
interrupt, external interrupt 2(INT2), external interrupt 3(INT3), Timer 2 interrupt (Timer 2), external interrupt
4 (INT4), Timer 3 interrupt (Timer 3), Timer 4 interrupt (Timer 4), Comparator interrupt (CMP) and 12C
interrupt.

Except for external interrupt 2 (INT2), external interrupt 3 (INT3), serial port 3(UART3) interrupt, serial
port 4(UART4) interrupt, Timer 2 interrupt, Timer 3 interrupt, Timer 4 interrupt and comparator interrupt
having the fixed lowest priority, all the other interrupts have four priority levels.

12.1.4 Interrupt Sources of STC8F2K6454 series

STC8F2K64S4 series microcontrollers support 19 interrupt sources. They are external interrupt 0 (INTO),
Timer O interrupt (Timer 0), external interrupt 1(INT1), Timer 1 interrupt (Timer 1), serial port 1 interrupt
(UART1L), low voltage detection interrupt (LVD), CCP/PCA interrupt, serial port 2 interrupt (UART2), SPI
interrupt, external interrupt 2(INT2), external interrupt 3(INT3), Timer 2 interrupt (Timer 2), external interrupt
4 (INT4), serial port 3 interrupt (UART3), serial port 4 interrupt (UART4), Timer 3 interrupt (Timer 3), Timer
4 interrupt (Timer 4), Comparator interrupt (CMP) and 12C interrupt..

Except for external interrupt 2 (INT2), external interrupt 3 (INT3), Timer 2 interrupt, Timer 3 interrupt,
Timer 4 interrupt and comparator interrupt having the fixed lowest priority, all the other interrupts have four
priority levels.
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12.2 Interrupt Structure Diagrams of STC8F family
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interrupt
source

INTO
Timer0
INT1
Timerl
UART1
ADC
LvD

PCA

UART2
SPI
INT2
INT3
Timer2
INT4
UART3
UART4
Timer3
Timer4
CMP

12.3 Interrupt List of STC8F family microcontrollers

interrupt

vector
0003H
000BH
0013H
001BH
0023H
002BH
0033H

003BH

0043H
004BH
0053H
005BH
0063H
0083H
008BH
0093H
009BH
00A3H
00ABH

Order

o o1 A W N P O

10
11
12
16
17
18
19
20
21

Priority level
setup bit
PX0OPX0H
PTO,PTOH
PX1,PX1H
PT1,PT1H

PS,PSH

PADC,PADCH

PLVD,PLVDH

PPCA,PPCAH

PS2,PS2H
PSPI,PSPIH

PX4,PX4H

PCMP,PCMPH

Priority

level
0/1/2/3
0/1/2/3
0/1/2/3
0/1/2/3
0/1/2/3
0/1/2/3
0/1/2/3

0/1/2/3

0/1/2/3
0/1/2/3

0

0

0
0/1/2/3

0

0

0

0
0/1/2/3

interrupt
request flag
IEQ
TFO
IE1
TF1
RI|TI
ADC_FLAG
LVDF
CF
CCFO0
CCF1
CCF2
CCF3
S2RI || S2TI
SPIF
INT2IF
INT3IF
T2IF
INT4IF
S3RI || S3TI
S4RI || S4TI
T3IF
T4IF
CMPIF

interrupt enable bit

EXO0
ETO
EX1
ET1
ES
EADC
ELVD
ECF
ECCFO
ECCF1
ECCF2
ECCF3
ES2
ESPI
EX2
EX3
ET2
EX4
ES3
ES4
ET3
ET4
PIE|NIE
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interrupt interrupt

Order
source vector
PWM 00B3H 22
PWMFD 00BBH 23
12C 00C3H 24

You may declare interrupt service routine in C language as the following,

void  INTO_Routine(void)
void TMO_Rountine(void)
void  INT1_Routine(void)
void TM1_Rountine(void)
void UARTL_Routine(void)
void ADC_Routine(void)
void LVD_Routine(void)
void PCA_Routine(void)
void UART2_Routine(void)
void  SPI_Routine(void)
void  INT2_Routine(void)
void  INT3_Routine(void)

Priority level

setup bit

PPWM,PPWMH

PPWMFD,PPWMFDH

P12C,P12CH

interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt

interrupt

L 0o N a kR RO

interrupt

interrupt

=
s

interrupt

N
=

Priority

level

0/1/2/3

0/1/2/3

0/1/2/3

interrupt
request flag
CBIF

COIF

ClIF

C2IF

C3IF

C4IF

CSIF

C6IF

C7IF

FDIF
MSIF
STAIF
RXIF
TXIF
STOIF

interrupt enable bit

ECBI
ECOl && ECOT1SI
ECOl && ECOT2SI
EC1l && EC1T1SI
EC1l && EC1T2SI
EC2] && EC2T1SI
EC2] && EC2T2SI
EC3l && EC3T1SI
EC3l && EC3T2SI
EC4l && ECAT1SI
EC4l && ECAT2SI
EC5I && EC5T1SI
EC5I && EC5T2SI
EC6l && EC6T1SI
EC6l && EC6T2SI
EC71 && ECT7T1SI
EC71 && ECT7T2SI

EFDI

EMSI

ESTAI

ERXI

ETXI

ESTOI
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void
void
void
void
void
void
void
void
void

void

Symbol

IE2

INTCLKO

IP

IPH

1P2

IP2H

TCON

AUXINTIF

SCON
S2CON
S3CON
S4CON

PCON

ADC_CONTR
SPSTAT

CCON

CMOD
CCAPMO
CCAPM1
CCAPM2
CCAPM3

CMPCR1

TM2_Routine(void)
INT4_Routine(void)
UART3_Routine(void)
UART4_Routine(void)
TM3_Routine(void)
TM4_Routine(void)
CMP_Routine(void)
PWM_Routine(void)
PWMFD_Routine(void)
12C_Routine(void)

interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt
interrupt

12;
16;
17;
18;
19;
20;
21;
22;
23;
24

12.4 Interrupt Related Registers

Description

interrupt enable register
interrupt enable register 2
interrupt and clock output control
register

interrupt Priority Low
interrupt Priority High

2nd interrupt Priority Low
register

2nd interrupt Priority High
register

Timer 0 and 1 control
Extended external interrupt flag
register

Serial port 1 control

Serial port 2 control

Serial port 3 control

Serial port 4 control

Power control register
ADCcontrol register

SPI Status register

PCA Control Register
PCA Mode Register

PCA 0 Mode Register
PCA 1 Mode Register
PCA 2 Mode Register
PCA 3 Mode Register

Comparator control register 1

Address
B7
A8H EA
AFH
8FH
B8H PPCA

B7H PPCAH

B5H

B6H

88H TF1

EFH

98H SMO/FE

9AH S2SMO0

ACH S3SMO0

84H S4SMO

87H SMOD

B6

ELVD

ET4

EX4

PLVD

PLVDH

PI12C

PI2CH

TR1

INT4IF

SM1
S3ST3
S4ST4

SMODO

BCH ADC_POWER ADC_START ADC_FLAG

CDH SPIF

D8H CF

D9H CIDL

DAH

DBH

DCH

DDH

E6H CMPEN

WCOL

CR

ECOMO

ECOM1

ECOM2

ECOM3

CMPIF

B2

EX1

ET2

T2CLKO TICLKO TOCLKO

PX1

PX1H

PPWM

Bl BO
ETO EXO0
ESPI ES2

PTO PX0
PTOH PX0H
PSPI PS2

PPWMFDH PPWMH PSPIH PS2H

Bit Address and Symbol
B5 B4 B3
EADC ES ET1
ET3 ES4 ES3
EX3 EX2 -
PADC PS PT1
PADCH  PSH PT1H
PCMP PX4  PPWMFD
PCMPH  PX4H
TFO TRO IE1
INT3IF INT2IF -
SM2 REN TB8
S2SM2  S2REN  S2TB8
S3SM2  S3REN  S3TB8
S4SM2 S4REN S4TB8
LVDF POF GF1
- - CCF3
CCAPPO CCAPNO MATO
CCAPP1 CCAPN1 MAT1
CCAPP2 CCAPN2 MAT2
CCAPP3 CCAPN3 MAT3
PIE NIE PIS

IT1

TAIF

RB8

S2RB8

S3RB8

S4RB8

GF0

ADC_CHS[3:0]

CCF2
CPS[2:0]
TOGO
TOG1
TOG2
TOG3

NIS

IEO ITO
T3IF T2IF
TI RI
S2TI S2RI
S3TI S3RI
SATI S4RI
PD IDL
CCF1 CCFO

ECF
PWMO ECCFO
PWM1 ECCF1
PWM2 ECCF2
PWM3 ECCF3

Value
after
reset

0000,0000

x000,0000

x000,x000

0000,0000

0000,0000

x000,0000

x000,0000

0000,0000

x000,x000

0000,0000
0100,0000
0000,0000
0000,0000
0011,0000
000x,0000
00XX,XXXX
00xx,0000
0xxx,0000
x000,0000
x000,0000
x000,0000

x000,0000

CMPOE CMPRES 0000,0000
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PWMCFG
PWMCR
PWMIF

PWMFDCR

Symbol

PWMOCR
PWMI1CR
PWM2CR
PWM3CR
PWMA4CR
PWMS5CR
PWM6CR
PWM7CR
I2CMSCR
12CMSST
I2CSLCR

12CSLST

PWM Configuration Register
PWM Control register

PWM interrupt Flag register
PWM Fault Dectection Control

Register

Description

PWMO Control register
PWM1 Control register
PWM2 Control register
PWM3 Control register
PWM4 Control register
PWMS5 Control register
PWM®6 Control register
PWM?7 Control register
1C Master Control Register
1C Master Status Register
I2C Slave Control Register

I2C Slave Status Register

F1H
FEH
F6H

F7H

Address

FFO4H
FF14H
FF24H
FF34H
FF44H
FF54H
FF64H
FF74H
FE81H
FE82H
FEB3H

FE84H

CBIF

ENPWM

C7IF

INVCMP

B7

ENC0O

ENC10

ENC20

ENC30

ENC40

ENC50

ENC60

ENC70

EMSI

MSBUSY

SLBUSY

ETADC

ECBI

C6IF

INVIO

B6

COINI

C1INI

C2INI

C3INI

CA4INI

CSINI

C6INI

C7INI

MSIF

ESTAI

STAIF

12.4.1 Interrupt Enable

Enable bits)

IE (interrupt Enable Rsgister)
Address B7
A8H EA
EA: The general or global interrupt enable control bit. The function of EA is to allow interrupts to be
multi-level controlled. That is, every interrupt source is controlled by EA firstly and then by its own

Symbol
IE

interrupt enable control bit.

B6

ELVD

B5

EADC

C5IF CA4lF C3IF

ENFD  FLTFLIO  EFDI

Bit Address and Symbol

B5 B4 B3

CO_S[1:0]
C1_S[1:0]
C2_S[1:0]
C3_S[1:0]
C4_S[1:0]
C5_S[1:0]
C6_S[1:0]

C7_S[1:0]

ERXI ETXI ESTOI

RXIF TXIF STOIF

C2IF C1IF COIF
FDCMP FDIO FDIF
B2 B1 BO
ECOlI ECOT2SI ECOT1SI
EC1l EC1T2SI EC1T1SI
EC2l EC2T2SI EC2T1SI
EC3l EC3T2SI EC3T1SI
EC41 ECAT2SI ECA4T1SI
EC51 EC5T2SI EC5T1SI
EC6l EC6T2SI EC6T1SI
EC71 EC7T2SI EC7T1SI
MSCMDI2:0]

MSACKI MSACKO

SLRST
TXING SLACKI SLACKO

00XX,XXXX
00XX,XXXX

0000,0000

0000,0000

Value
after
reset

00x0,0000
00x0,0000
00x0,0000
00x0,0000
00x0,0000
00x0,0000
00x0,0000
00x0,0000
0xxx,x000
00xx,xx00
x000,0xx0

0000,0000

Control Registers (interrupt

B4 B3
ES ET1

0: all interrupts are masked, and no interrupt would be acknowledged.
1: enable the CPU interrupt, every interrupt source would be individually enabled or disabled by setting

or clearing its enable bit.
ELVD: Low volatge detection interrupt enable bit.

0: disable low voltage detection interrupt.
1: enable Low voltage detection interrupt.

EADC: ADC interrupt enable bit.

0: disable ADC interrupt.
1: enable ADC interrupt.

B2
EX1

B1

ETO

BO
EXO0
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ES: Serial Port 1 (UART1) interrupt enable bit.
0: disable UART1 interrupt.
1: enable UARTL interrupt.

ET1: Timer 1 interrupt enable bit.

0: disable Timer 1 interrupt.
1: enable Timer 1 interrupt.

EX1: External interrupt 1 enable bit.

0: disable external interrupt 1.
1: enable external interrupt 1.
ETO: Timer O interrupt enable bit.
0: disable Timer O interrupt.
1: enable Timer O interrupt.
EXO: External interrupt 0 enable bit.
0: disable external interrupt 0.
1: enable external interrupt 0.
IE2 (interrupt Enable 2 Rsgister) (Non bit-addressable)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
IE2 AFH - ET4 ET3 ES4 ES3 ET2 ESPI ES2
ET4: Timer 4 interrupt enable bit.
0: disable Timer 4 interrupt.
1: enable Timer 4 interrupt.
ET3: Timer 3 interrupt enable bit.
0: disable Timer 3 interrupt.
1: enable Timer 3 interrupt.
ES4: Serial Port 4 (UART4) interrupt enable bit.
0: disable UART4 interrupt.
1: enable UART4 interrupt.
ES3: Serial Port 3 (UART3) interrupt enable bit.
0: disable UARTS interrupt.
1: enable UART3 interrupt.
ET2: Timer 2 interrupt enable bit.
0: disable Timer 2 interrupt.
1: enable Timer 2 interrupt.
ESPI: SPI interrupt enalbe bit.
0: disable SPI interrupt.
1: enable SPI interrupt.
ES2: Serial Port 2 (UART?2) interrupt enable bit.
0: disable UART?2 interrupt.
1: enable UART?2 interrupt.

INTCLKO (External interrupt Enable and Clock Output register control)
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
INTCLKO 8FH - EX4 EX3 EX2 - T2CLKO T1CLKO | TOCLKO

EX4: External interrupt 4 enabel bit.

0: disable External interrupt 4.
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1: enable External interrupt 4.
EX3: External interrupt 3 enabel bit.

0: disable External interrupt 3.

1: enable External interrupt 3.
EX2: External interrupt 2 enabel bit.

0: disable External interrupt 2.

1: enable External interrupt 2.
PCAJ/CCP interrupt control registers

Symbol Address B7 B6 B5 B4 B3
CMOD D9H CIDL - - -

CCAPMO DAH - ECOMO CCAPP0O CCAPNO  MATO

CCAPM1 DBH - ECOM1 CCAPP1 CCAPN1  MAT1

CCAPM2 DCH - ECOM2 CCAPP2 CCAPN2  MAT2

CCAPM3 DDH - ECOM3 CCAPP3 CCAPN3  MAT3

ECF: PCA counter interrupt enable bit.
0: disable PCA counter interrupt.
1: enable PCA counter interrupt.
ECCFO: PCA 0 interrupt enable bit.
0: disable PCA 0 interrupt.
1: enable PCA 0 interrupt.
ECCF1: PCA 1 interrupt enable bit.
0: disable PCA 1 interrupt.
1: enable PCA 1 interrupt.

ECCF2: PCA 2 interrupt enable bit.

0: disable PCA 2 interrupt.
1: enable PCA 2 interrupt.

ECCF3: PCA 3 interrupt enable bit.

0: disable PCA 3 interrupt.
1: enable PCA 3 interrupt.

CMPCR1 (Comparator control registerl)
Symbol Address B7 B6 B5 B4 B3
CMPCR1 E6H CMPEN | CMPIF PIE NIE PIS

PIE: Comparator rising-edge interrupt enable bit.

0: disable comparator rising-edge interrupt.
1: enable comparator rising-edge interrupt.

NIE: Comparator falling -edge interrupt enable bit.

0: disable comparator falling -edge interrupt.
1: enable comparator falling -edge interrupt.

PWMCR (PWM Control register)
Symbol Address B7 B6 B5 B4 B3
PWMCR FEH CMPEN | ENPWM  ECBI - -

B2
CPS[2:0]
TOGO
TOG1
TOG2
TOG3

B2
NIS

B2

Bl BO
ECF
PWMO ECCFO
PWM1 ECCF1
PWM2 ECCF2
PWM3 ECCF3

Bl BO
CMPOE | CMPRES

Bl BO
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ECBI: PWM couter interrupt enable bit.
0: disable PWM couter interrupt.
1: enable PWM couter interrupt.
PWMFDCR (PWM Fault Dectection Control Register)
Symbol Address B7 B6 B5 B4 B3
PWMFDCR F7H INVCMP | INVIO  ENFD  FLTFLIO EFDI
EFDI: PWM external fault event interrupt enable bit.
0: disable PWM external fault event interrupt.
1: enable PWM external fault event interrupt.
Enhanced PWM control registers

Symbol Address B7 B6 B5 B4 B3
PWMOCR FFO4H ENCOO | COINI - CO0_S[1:0]
PWMI1CR FF14H ENC10 | C1INI - C1_S[1:0]
PWM2CR FF24H ENC20 | C2INI - C2_S[1:0]
PWM3CR FF34H ENC30 | C3INI - C3_S[1:0]
PWM4CR FF44H ENC40 | C4INI - C4_S[1:0]
PWMS5CR FF54H ENC50 | CS5INI - C5_S[1:0]
PWM6CR FF64H ENC60 | CS6INI - C6_S[1:0]
PWM7CR FF74H ENC70 | C7INI - C7_S[1:0]

ECnl: PWMn level flipping interrupt enable bit.
0: disable PWMn interrupt.
1: enable PWMn interrupt.
ECnT2SI: PWMn second flipping interrupt enable bit.
0: disable PWMn second flipping interrupt.
1: enable PWMn second flipping interrupt.
ECNnT1SI: PWMn first flipping interrupt enable bit.
0: disable PWMn first flipping interrupt.
1: enable PWMn first flipping interrupt.
12C control registers

Symbol Address B7 B6 B5 B4 B3
[2CMSCR FE81H EMSI - - - -
I2CSLCR FE83H - ESTAl  ERXI ETXI ESTOI

EMSI: 12C master mode interrupt enable bit.

0: disable 12C master mode interrupt.
1: enable 1°C master mode interrupt.

ESTAI: I2C slave receives the START event interrupt enable bit.

0: disable 12C slave receives the START event interrupt.
1: enable 1°C slave receives the START event interrupt.

ERXI: I°C slave completes receiving data event interrupt enable bit.

0: disable 12C slave completes receiving data event interrupt.
1: enable 1°C slave completes receiving data event interrupt.

ETXI: I2C slave completes transmitting data event interrupt enable bit.
0: disable 12C slave completes transmitting data event interrupt.

B2
FDCMP

B2
ECOI
EC1I
EC2I
EC3I
EC4I
EC5I
EC6I
EC7I

B2

B1 BO

FDIO FDIF

B1 BO
ECOT2SI | ECOT1SI
EC1T2SI | EC1T1SI
EC2T2SI | EC2T1SI
EC3T2SI | EC3T1SI
ECAT2SI | ECAT1SI
EC5T2SI | EC5T1SI
EC6T2SI | EC6T1SI
EC7T2SI | EC7T1SI

BL | BO

MSCMDI[2:0]
- ‘ SLRST
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1: enable 1°C slave completes transmitting data event interrupt.
ESTOI: I2C slave receives a STOP event interrupt enable bit.

0: disable 12C slave receives a STOP event interrupt.
1: enable 1°C slave receives a STOP event interrupt.

12.4.2 Interrupt Request Registers (interrupt flags)

Timer control register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H TF1 TR1 TFO TRO IE1 IT1 IEO ITO

TF1: Timer/Counter 1 Overflow Flag. Set by hardware on Timer/Counter 1 overflow. The flag can be cleared
by software, however, it will be automatically cleared by the hardware when processor enters the Timer 1
interrupt service routine.

TFO: Timer/Counter 0 Overflow Flag. Set by hardware on Timer/Counter 0 overflow. The flag can be cleared
by software, however, it will be automatically cleared by the hardware when processor enters the Timer 1
interrupt service routine.

IE1: External interrupt 1 request flag. Set by hardware when external interrupt rising or falling edge defined by
IT1 is detected. The flag can be cleared by software, however, it will be automatically cleared when the
processor enters the external interrupt 1 service routine.

IEO: External interrupt O request flag. Set by hardware when external interrupt rising or falling edge defined by
ITO is detected. The flag can be cleared by software, however, it will be automatically cleared when the

processor enters the external interrupt 0 service routine.

Auxiliary interrupt flag register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
AUXINTIF EFH - INT4IF  INT3IF  INT2IF - TAIF T3IF T2IF

INT4IF: external int 4 interrupt request flag, which should be cleared by software.
INT3IF: external int 3 interrupt request flag, which should be cleared by software.
INT2IF: external int 2 interrupt request flag, which should be cleared by software.
TA4IF: timer 4 overflow interrupt flag, which should be cleared by software.
T3IF: timer 3 overflow interrupt flag, which should be cleared by software.

T2IF: timer 2 overflow interrupt flag, which should be cleared by software.

Serial port control registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
SCON 98H SMO/FE SM1 SM2 REN B8 RBS Tl RI
S2CON 9AH S2SM0 - S2SM2  S2REN S2TB8 S2RB8 S2TI S2RI
S3CON ACH S3SMO0 S3ST3  S3SM2  S3REN S3TB8 S3RB8 S3TI S3RI
S4CON 84H S4SMO | S4ST4  S4SM2  S4REN S4TB8 S4RB8 S4TI S4RI

TI: Transmit interrupt flag of UART1, which must be cleared manually by software.
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RI: Receive interrupt flag of UART1, which must be cleared manually by software.

S2TI: Transmit interrupt flag of UART2, which must be cleared manually by software.
S2RI: Receive interrupt flag of UART2, which must be cleared manually by software.
S3TI: Transmit interrupt flag of UART3, which must be cleared manually by software.
S3RI: Receive interrupt flag of UART3, which must be cleared manually by software.
SA4TI: Transmit interrupt flag of UART4, which must be cleared manually by software.
S4RI: Receive interrupt flag of UART4, which must be cleared manually by software.

Power control register
Symbol Address B7
PCON 87H SMOD

B6 B5 B4 B3 B2 Bl BO
SMODO  LVDF POF GF1 GFO PD IDL

LVDF: Low voltage detection interrupt flag, which should be cleared by software.

ADC control register
Symbol Address B7
ADC_CONTR BCH  ADC_POWER

B6 B5 B4 | B B2 Bl | BO
ADC_START ADC_FLAG ADC_CHS[3:0]

ADC_FLAG: ADC completes conversion interrupt request flag, which should be cleared by software.

SPI status register
Symbol Address B7 B6 B5 B4
SPSTAT CDH SPIF WwCoL

B3 B2 B1 ‘ BO

SPIF: SPI transfer completion interrupt request flag, which should be cleared by software.

PCA control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
CCON D8H CF CR CCF3  CCF2  CCFl | CCFo
CF: PCA counter overflow interrupt request flag, which should be cleared by software.
CCF3: PCAS3 interrupt request flag, which should be cleared by software.
CCF2: PCAZ2 interrupt request flag, which should be cleared by software.
CCF1: PCAL interrupt request flag, which should be cleared by software.
CCFO0: PCAOQ interrupt request flag, which should be cleared by software.
Comparator control register 1
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
CMPCR1 E6H CMPEN CMPIF PIE NIE PIS NIS  CMPOE | CMPRES
CMPIF: Comparator interrupt request flag, which should be cleared by software.
PWM Configuration Register
Symbol Address B7 ‘ B6 B5 B4 B3 B2 B1 ‘ BO
PWMCFG F1H CBIF ETADC - -
CBIF: PWM counter interrupt request flag, which should be cleared by software.
PWM interrupt flag register
Symbol ~ Address  B7 | B6 BS B4 | B3 B2 Bl | BO
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PWMIF F6H C7IF C6IF C5IF C4IF C3IF  C2IF C1IF

C7IF: PWMT interrupt request flag, which should be cleared by software.
C6IF: PWMS6 interrupt request flag, which should be cleared by software.
C5IF: PWMS interrupt request flag, which should be cleared by software.
C4IF: PWM4 interrupt request flag, which should be cleared by software.
C3IF:PWM3 interrupt request flag, which should be cleared by software.

C2IF: PWM2 interrupt request flag, which should be cleared by software.
C1IF: PWM 1 interrupt request flag, which should be cleared by software.
COIF: PWMO interrupt request flag, which should be cleared by software.

PWM fault detection control register
Symbol Address B7 B6 B5 B4
PWMFDCR F7H INVCMP INVIO ENFD  FLTFLIO

B3 B2 Bl
EFDI  FDCMP  FDIO

FDIF: PWM fault detection interrupt request flag, which should be cleared by software.

12C status registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl
[2CMSST FES2H  MSBUSY | MSIF - - - MSACKI
I2CSLST FE84H  SLBUSY | STAIF RXIF  TXIF STOIF TXING SLACKI

MSIF: 12C master mode interrupt request flag, which should be cleared by software.

COIF

BO
FDIF

BO
MSACKO
SLACKO

ESTAI: I2C slave receives the START event interrupt request flag, which should be cleared by software.

ERXI: I2C slave completes receiving data event interrupt request flag, which should be cleared by software.

ETXI: 12C slave completes transmitting data event interrupt request flag, which should be cleared by software.

ESTOI: I2C slave receives a STOP event interrupt request flag, which should be cleared by software.

12.4.3 Interrupt Priority Control Registers

interrupt priority control registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl

IP B8H PPCA PLVD PADC PS PT1 PX1 PTO
IPH B7H PPCAH | PLVDH PADCH PSH PT1H PX1H PTOH
IP2 B5H - P12C PCMP PX4 PPWMFD PPWM PSPI
IP2H B6H - PI2CH  PCMPH PX4H PPWMFDH PPWMH PSPIH

PXO0H,PX0: External interrupt O interrupt priority control bit.
00: INTO interrupt priority level is 0 (lowest)
01: INTO interrupt priority level is 1
10: INTO interrupt priority level is 2
11: INTO interrupt priority level is 3 (highest)
PTOH,PTO: Timer 0 interrupt priority control bit.
00: Timer O interrupt priority level is 0 (lowest)

BO
PX0
PXO0H
pPS2
PS2H
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01: Timer O interrupt priority level is 1

10: Timer 0O interrupt priority level is 2

11: Timer O interrupt priority level is 3 (highest)
PX1H,PX1: External interrupt 1 interrupt priority control bit.

00: INT1 interrupt priority level is 0 (lowest)

01: INT1 interrupt priority level is 1

10: INT1 interrupt priority level is 2

11: INTL interrupt priority level is 3 (highest)
PT1H,PT1: Timer 1 interrupt priority control bit.

00: Timer 1 interrupt priority level is O (lowest)

01: Timer 1 interrupt priority level is 1

10: Timer 1 interrupt priority level is 2

11: Timer 1 interrupt priority level is 3 (highest)
PSH,PS: UARTL interrupt priority control bit.

00: UARTL interrupt priority level is O (lowest)

01: UARTL interrupt priority level is 1

10: UARTL interrupt priority level is 2

11: UART1 interrupt priority level is 3 (highest)
PADCH,PADC: ADC interrupt priority control bit.

00: ADC interrupt priority level is 0 (lowest)

01: ADC interrupt priority level is 1

10: ADC interrupt priority level is 2

11: ADC interrupt priority level is 3 (highest)

PLVDH,PLVD: Low voltage detection interrupt priority control bit.

00: LVD interrupt priority level is 0 (lowest)

01: LVD interrupt priority level is 1

10: LVD interrupt priority level is 2

11: LVD interrupt priority level is 3 (highest)
PPCAH,PPCA: CCP/PCA interrupt priority control bit.

00: CCP/PCA interrupt priority level is 0 (lowest)

01: CCP/PCA interrupt priority level is 1

10: CCP/PCA interrupt priority level is 2

11: CCP/PCA interrupt priority level is 3 (highest)
PS2H,PS2: UART2 interrupt priority control bit.

00: UART2 interrupt priority level is O (lowest)

01: UARTZ2 interrupt priority level is 1

10: UART?2 interrupt priority level is 2

11: UART?2 interrupt priority level is 3 (highest)
PSPIH,PSPI: SPI interrupt priority control bit.

00: SPI interrupt priority level is 0 (lowest)

01: SPI interrupt priority level is 1

10: SPI interrupt priority level is 2

11: SPI interrupt priority level is 3 (highest)
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PPWMH,PPWM: PWM interrupt priority control bit.

00: PWM interrupt priority level is O (lowest)

01: PWM interrupt priority level is 1

10: PWM interrupt priority level is 2

11: PWM interrupt priority level is 3 (highest)
PPWMFDH,PPWMFD: PWM fault detection interrupt priority control bit.

00: PWMFD interrupt priority level is 0 (lowest)

01: PWMFD interrupt priority level is 1

10: PWMFD interrupt priority level is 2

11: PWMPFD interrupt priority level is 3 (highest)
PX4H,PX4: External interrupt 4 interrupt priority control bit.

00: INT4 interrupt priority level is 0 (lowest)

01: INT4 interrupt priority level is 1

10: INT4 interrupt priority level is 2

11: INT4 interrupt priority level is 3 (highest)
PCMPH,PCMP: Comparator interrupt priority control bit.

00: CMP interrupt priority level is 0 (lowest)

01: CMP interrupt priority level is 1

10: CMP interrupt priority level is 2

11: CMP interrupt priority level is 3 (highest)
PI2CH,PI2C: 12C interrupt priority control bit.

00: 12C interrupt priority level is 0 (lowest)

01: 12C interrupt priority level is 1

10: 12C interrupt priority level is 2

11: 12C interrupt priority level is 3 (highest)

12.5 Demo codes

12.5.1 INTO interrupt(rising and falling edges)

Assembly code

ORG 0000H
LIMP MAIN
ORG 0003H
LIMP INTOISR
ORG 0100H
INTOISR:
JB INTO,RISING ;judging rising and falling edges
CPL P1.0 ;test the port
RETI
RISING:
CPL P1.1 ;test the port
RETI
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MAIN:
MOV SP#3FH
CLR ITO ;enable the rising and falling interrupt of INTO
SETB EXO0 ;enable the interrupt of INTO
SETB EA
JMP $

END
C code

#include "'reg51.h"
#include "intrins.h"

shit P10 = PI1N0;
shit P11 =  PIn
void INTO_Isr() interrupt O
{
if (INTO) /ljudging rising and falling edges
{
P10 = 1P10; /Itest the port
}
else
{
P11 =1P11; /Itest the port
}
}
void main()
{
ITO=0; /lenable the rising and falling interrupt of INTO
EX0=1; /lenable the interrupt of INTO
EA=1;
while (1);
}

12.5.2 INTO interrupt(falling edge)

Assembly code

ORG 0000H
LIMP MAIN
ORG 0003H
LIMP INTOISR
ORG 0100H
INTOISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH

-183 -



STC8F Series Manual

SETB
SETB
SETB
JMP
END
C code

#include "'reg51.h"
#include "intrins.h"

shit P10

void INTO_Isr() interrupt O
{

P10 = !P10;

}

void main()

{
ITO=1;
EX0=1;
EA=1;
while (1);

}

ITO
EXO0

EA

P170;

/test the port

;enable the falling interrupt of INTO
;enable the interrupt of INTO

/lenable the falling interrupt of INTO
/lenable the interrupt of INTO

12.5.3 INT1 interrupt(rising and falling edges)

Assembly code
ORG
LIMP
ORG
LIMP

ORG
INT1ISR:
JB
CPL
RETI

RISING:

CPL
RETI

MAIN:
MOV

CLR
SETB
SETB
JMP

0000H
MAIN
0013H
INT1ISR

0100H

INT1,RISING
P1.0

P1.1

SP#3FH

IT1
EX1
EA
$

;judging rising and falling edges
;test the port

;test the port

-184 -



STC8F Series Manual

END

C code

#include ""reg51.h"
#include "intrins.h""

shit P10 = PI170;
shit P11 =  PI1M

void INTL_Isr() interrupt 2

{
if (INT1) /ljudging rising and falling edges
{
P10 = 1P10; /ltest the port
}
else
{
P11 =1P11; /ltest the port
}
}
void main()
{
IT1=0;
EX1=1;
EA=1;
while (1);
}

12.5.4 INTL1 interrupt(falling edge)

Assembly code

ORG 0000H
LIMP MAIN
ORG 0013H
LIMP INTL1ISR
ORG 0100H
INTLISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
SETB IT1 ;enable the rising and falling interrupt of INT1
SETB EX1 ;enable INT1 interrupt
SETB EA
JMP $
END
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C code

#include ""reg51.h"
#include "intrins.h""

shit P10 = PI170;

void INTL_Isr() interrupt 2

{
P10 = 1P10; /Itest the port
}
void main()
{
IT1=1; /lenable the falling interrupt of INT1
EX1=1; /lenable INTlinterrupt
EA=1;
while (1);
}

12.5.5 INT2 interrupt(falling edge)

Assembly code

INTCLKO DATA 8FH
EX2 EQU 10H
EX3 EQU 20H
EX4 EQU 40H
ORG 0000H
LIMP MAIN
ORG 0053H
LIMP INT2ISR
ORG 0100H
INT2ISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV INTCLKO,#EX2 ;enable INT2 interrupt
JMP $
END
C code

#include "'reg51.h"
#include "intrins.h"

sfr INTCLKO = 0x8f;
#define EX2 0x10
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#define EX3 0x20
#define EX4 0x40
shit P10 = P110;

void INT2_Isr() interrupt 10

{
P10 = IP10; /Itest the port
}
void main()
{
INTCLKO = EX2;
EA=1;
while (1);
}

12.5.6 INT3interrupt(falling edge)

Assembly code

INTCLKO DATA 8FH
EX2 EQU 10H
EX3 EQU 20H
EX4 EQU 40H
ORG 0000H
LIMP MAIN
ORG 005BH
LIMP INT3ISR
ORG 0100H
INT3ISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV INTCLKO,#EX3 ;enable INT3 interrupt
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

sfr INTCLKO = 0x8f;
#define  EX2 0x10
#define  EX3 0x20
#define  EX4 0x40
shit P10 = P170;
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void INT3_Isr() interrupt 11
{

P10 = 1P10; [Itest the port
}
void main()
{
INTCLKO = EXS; /lenable INT3 interrupt
while (1);
}
12.5.7 INT4 interrupt(falling )
Assembly code
INTCLKO DATA 8FH
EX2 EQU 10H
EX3 EQU 20H
EX4 EQU 40H
ORG 0000H
LIMP MAIN
ORG 0083H
LIMP INT4ISR
ORG 0100H
INT4ISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV INTCLKO,#EX4 ;enable INT4 interrupt
SETB EA
JMP $
END
C code
#include ""reg51.h"
#include "intrins.h"
sfr INTCLKO = 0x8f;
#define  EX2 0x10
#define  EX3 0x20
#define EX4 0x40
shit P10 = P170;

void INT4_Isr() interrupt 16
{

P10 = !P10;
}

/Itest the port
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void main()

{
INTCLKO = EX4;
EA=1;
while (1);

}

/lenable INT4 interrupt

12.5.8 timer0 interrupt

Assembly code

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H

TMOISR:
CPL P1.0 ;test the port

RETI

MAIN:
MOV SP#3FH
MOV TMOD ,#00H
MOV TLO,#66H ;65536-11.0592M/12/1000
MOV THO,#0FCH
SETB TRO ;start timer
SETB ETO ;enable timer interrupt
SETB EA
JMP $

END

C code

#include ""reg51.h™

#include "'intrins.h™

shit P10 P110;

void TMO_lIsr() interrupt 1

{ P10 = !P10;

}

void main()

{
TMOD = 0x00;
TLO = 0x66;
THO = Oxfc;

/ltest the port

1165536-11.0592M/12/1000
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TRO=1;
ETO =1,
EA=1,

while (1);

/Istart timer
/lenable timer interrupt

12.5.9 Timerl interrupt

Assembly code

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR:
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#00H
MOV TL1,#66H ;65536-11.0592M/12/1000
MOV TH1,#0FCH
SETB TR1 ;start timer
SETB ET1 ;enable timer interrupt
SETB EA
JMP $
END
C code
#include "'reg51.h™
#include ""intrins.h™
shit P10 P170;

void TM1_lIsr() interrupt 3

{
P10 = !P10;

}

void main()

{
TMOD = 0x00;
TL1 = 0x66;
TH1 = Oxfc;
TR1=1;
ET1=1;
EA=1;

[Itest the port

1/65536-11.0592M/12/1000

/Istart timer
/lenable timer interrupt
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while (1);

12.5.10

Assembly code

Timer2 interrupt

T2L DATA OD7H

T2H DATA O0D6H

AUXR DATA 8EH

1E2 DATA 0AFH

ET2 EQU 04H

AUXINTIF DATA OEFH

T2IF EQU 01H
ORG 0000H
LIMP MAIN
ORG 0063H
LIMP TM2ISR
ORG 0100H

TM2ISR:
CPL P1.0 ;test the port
ANL AUXINTIE#NOT T2IF ;clear the symbol of interrupt
RETI

MAIN:
MOV SP#3FH
MOV T2L #66H ;165536-11.0592M/12/1000
MOV T2H #0FCH
MOV AUXR #10H ;start timer
MOV IE2 #ET2 ;enable timer interrupt
SETB EA
JMP $
END

C code

#include "'reg51.h"

#include "intrins.h"

sfr T2L = 0xd7;

sfr T2H = 0xd6;

sfr AUXR = 0x8e;

sfr 1E2 = Oxaf;

#define ET2 0x04

sfr AUXINTIF = Oxef;

#define  T2IF 0x01

shit P10 = P170;
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void TM2_lIsr() interrupt 12

{
P10 = 1P10; [Itest the port
AUXINTIF &= ~T2IF; /[clear the symbol of interrupt
}
void main()
{
T2L = 0x66; //65536-11.0592M/12/1000
T2H = Oxfc;
AUXR = 0x10; [Istart timer
IE2 =ET2; /lenable timer interrupt
EA=1;
while (1);
}
12.5.11  Timer3 interrupt
Assembly code
T3L DATA OD5H
T3H DATA 0D4H
T4T3M DATA OD1H
1E2 DATA 0AFH
ET3 EQU 20H
AUXINTIF DATA 0EFH
T3IF EQU 02H
ORG 0000H
LIMP MAIN
ORG 009BH
LIMP TM3ISR
ORG 0100H
TM3ISR:
CPL P1.0 ;test the port
ANL AUXINTIF#NOT T3IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
MOV T3L,#66H ;165536-11.0592M/12/1000
MOV T3H,#0FCH
MOV T4T3M,#08H ;start timer
MOV IE2 #ET3 ;enable timer interrupt
SETB EA
JMP $
END
C code
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#include "'reg51.h"

#include "intrins.h

sfr T3L

sfr T3H

sfr T4T3M

sfr 1E2
#define  ET3

sfr AUXINTIF
#define  T3IF

shit P10

void TM3_lIsr() interrupt 19

0xd5;
0xd4;
0xd1;
Oxaf;
0x20
Oxef;
0x02

P110;

{
P10 = IP10; /Itest the port
AUXINTIF &= ~T3IF; /[clear the symbol of interrupt
}
void main()
{
T3L = 0x66; //65536-11.0592M/12/1000
T3H = 0xfc;
T4T3M = 0x08; [Istart timer
IE2 = ET3; /lenable timer interrupt
EA=1;
while (1);
}
12.5.12  Timer4 interrupt
Assembly code
T4L DATA OD3H
T4H DATA OD2H
T4T3M DATA OD1H
1E2 DATA 0AFH
ET4 EQU 40H
AUXINTIF DATA O0EFH
T4IF EQU 04H
ORG 0000H
LIMP MAIN
ORG 00A3H
LIMP TMA4ISR
ORG 0100H
TMA4ISR:
CPL P1.0 ;test the port
ANL AUXINTIF#NOT T4IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
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MOV T4L ,#66H ;65536-11.0592M/12/1000
MOV T4H #0FCH
MOV T4T3M,#80H ;start timer
MOV IE2 #ET4 ;enable timer interrupt
SETB EA
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T4T3M = 0xd1;
sfr 1E2 = Oxaf;
#define ET4 0x40
sfr AUXINTIF = Oxef;
#define  T4IF 0x04
shit P10 = P1170;

void TM4_Isr() interrupt 20

{
P10 = 1P10; /ltest the port
AUXINTIF &= ~T4IF; /[clear the symbol of interrupt
}
void main()
{
T4L = 0x66; //65536-11.0592M/12/1000
T4H = Oxfc;
T4T3M = 0x80; [[start timer
IE2 = ET4; /lenable timer interrupt
EA=1;
while (1);
}
12.5.13 UART1 interrupt
Assembly code
T2L DATA O0D7H
T2H DATA 0D6H
AUXR DATA 8EH
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART1ISR
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ORG 0100H
UART1ISR:
JNB TI,CHECKRI
CLR TI ;clear the symbol of interrupt
CPL P1.0 ;test the port
CHECKRI:
JNB RIISREXIT
CLR RI ;clear the symbol of interrupt
CPL P1.1 ;test the port
ISREXIT:
RETI
MAIN:
MOV SP#3FH
MOV SCON,#50H
MOV T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H #0FFH
MOV AUXR #15H ;start timer
SETB ES ;enable serial port interrupt
SETB EA
MOV SBUF#5AH ;send the date of test
JMP $
END
C code
#include ""reg51.h"
#include "intrins.h"
sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
shit P10 =  PIN;
shit P11 =  PIN

void UARTZ_Isr() interrupt 4
{
if (TI)
{
TI=0;
P10 = !P10;
}
if (R1)
{
RI=0;
P11 = IP11;

}

void main()

{
SCON = 0x50;

/[clear the symbol of interrupt

/ltest the port

/[clear the symbol of interrupt

/Itest the port
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T2L = 0xe8; //65536-11059200/115200/4=0FFE8H
T2H = Oxff;
AUXR = 0x15; [Istart timer
ES=1, /lenable serial port interrupt
EA=1;
SBUF = 0xba; /Isend the date of test
while (1);
}
12.5.14 UARTZ2 interrupt
Assembly code
T2L DATA 0D7H
T2H DATA 0D6H
AUXR DATA 8EH
S2CON DATA 9AH
S2BUF DATA 9BH
IE2 DATA 0AFH
ES2 EQU 01H
ORG 0000H
LIMP MAIN
ORG 0043H
LIMP UART2ISR
ORG 0100H
UART2ISR:
PUSH ACC
PUSH pPsSw
MOV A,S2CON
JNB ACC.1,CHECKRI
ANL S2CON,#NOT 02H ;clear the symbol of interrupt
CPL P1.2 ;test the port
CHECKRI:
MOV A,S2CON
JNB ACC.0,ISREXIT
ANL S2CON,#NOT 01H ;clear the symbol of interrupt
CPL P1.3 ;test the port
ISREXIT:
POP PsSw
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV S2CON,#10H
MOV T2L,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H #0FFH
MOV AUXR #14H ;start timer
MOV 1E2 #ES2 ;enable serial port interrupt
SETB EA
MOV S2BUF#5AH ;send the date of test
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JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
sfr S2CON = 0x9a;
sfr S2BUF = 0x9b;
sfr 1E2 = Oxaf;
#define  ES2 0x01
shit P12 = PIn2;
shit P13 = PIN3;
void UART2_Isr() interrupt 8
{
if (S2CON & 0x02)
{
S2CON &= ~0x02; /[clear the symbol of interrupt
P12 =1P12; /ltest the port
}
if (S2CON & 0x01)
{
S2CON &= ~0x01; /[clear the symbol of interrupt
P13 =1P13; /ltest the port
}
}
void main()
{
S2CON = 0x10;
T2L = 0xe8; /165536-11059200/115200/4=0FFE8H
T2H = Oxff;
AUXR = 0x14; [Istart timer
IE2 = ES2; /lenable serial port interrupt
EA=1;
S2BUF = 0x5a; /Isend the date of test
while (1);
}
12.5.15 UART3 interrupt
Assembly code
T2L DATA 0D7H
T2H DATA 0D6H
AUXR DATA 8EH
S3CON DATA 0ACH
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S3BUF DATA 0ADH
1IE2 DATA 0AFH
ES3 EQU 08H
ORG 0000H
LIMP MAIN
ORG 008BH
LIMP UART3ISR
ORG 0100H
UART3ISR:
PUSH ACC
PUSH PSwW
MOV A,S3CON
JNB ACC.1,CHECKRI
ANL S3CON,#NOT 02H ;clear the symbol of interrupt
CPL P1.0 ;test the port
CHECKRI:
MOV A,S3CON
JNB ACC.0,ISREXIT
ANL S3CON,#NOT 01H ;clear the symbol of interrupt
CPL P1.1 ;test the port
ISREXIT:
POP PSwW
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV S3CON,#10H
MOV T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H #0FFH
MOV AUXR #14H ;start timer
MOV IE2,#ES3 ;enable serial port interrupt
SETB EA
MOV S3BUF#5AH ;send the date of test
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr T2L = 0xd7;
sfr T2H =  0xd6;
sfr AUXR = 0x8e;
sfr S3CON = Oxac;
sfr S3BUF =  Oxad;
sfr 1E2 = Oxaf;
#define  ES3 0x08
shit P10 =  PIN;
shit P11 = PIN
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void UART3_lIsr() interrupt 17

{
if (S3CON & 0x02)
{
S3CON &= ~0x02; /[clear the symbol of interrupt
P10 =1P10; /Itest the port
}
if (S3CON & 0x01)
{
S3CON &= ~0x01; /[clear the symbol of interrupt
P11 = 'P11; /Itest the port
}
}
void main()
{
S3CON = 0x10;
T2L = 0xe8; //65536-11059200/115200/4=0FFE8H
T2H = Oxff;
AUXR = 0x14; [Istart timer
IE2 = ES3; /lenable serial port interrupt
EA=1;
S3BUF = 0x5a; /Isend the date of test
while (1);
}
12.5.16 UART4 interrupt
Assembly code
T2L DATA 0D7H
T2H DATA 0D6H
AUXR DATA 8EH
SACON DATA 084H
SABUF DATA 085H
IE2 DATA 0AFH
ES4 EQU 10H
ORG 0000H
LIMP MAIN
ORG 0093H
LIMP UART4ISR
ORG 0100H
UART4ISR:
PUSH ACC
PUSH PSW
MOV A,SACON
JNB ACC.1,CHECKRI
ANL SA4CON,#NOT 02H ;clear the symbol of interrupt
CPL P1.0 ;test the port
CHECKRI:
MOV A,S4CON
JNB ACC.0,ISREXIT
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ANL S4CON,#NOT 01H ;clear the symbol of interrupt
CPL P1.1 ;test the port
ISREXIT:
POP PSW
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV S4CON,#10H
MOV T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H #0FFH
MOV AUXR #14H ;start timer
MOV 1E2 #ES4 ;enable serial port interrupt
SETB EA
MOV S4ABUF#5AH ;send the date of test
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr T2L = 0xd7;
sfr T2H = 0xd6;
sfr AUXR = 0x8e;
sfr S4CON = 0x84;
sfr S4BUF = 0x85;
sfr 1E2 = Oxaf;
#define ES4 0x10
shit P10 = P170;
shit P11 = Pi1n;

void UART4_Isr() interrupt 18

{

if (S4CON & 0x02)

{

}

SACON &= ~0x02;
P10 = !P10;

if (S4CON & 0x01)

{

}

void main()

{

SACON &= ~0x01;
P11 =1P11;

S4CON = 0x10;
T2L = Oxe8;
T2H = Oxff;

/[clear the symbol of interrupt

/ltest the port

/[clear the symbol of interrupt

/ltest the port

1165536-11059200/115200/4=0FFE8H
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AUXR = 0x14; [Istart timer
IE2 = ES4, /lenable serial port interrupt
EA=1;
S4BUF = 0x5a; /Isend the date of test
while (1);
}
12.5.17 ADC interrupt
Assembly code
ADC_CONTR DATA 0BCH
ADC_RES DATA 0BDH
ADC_RESL DATA 0BEH
ADCCFG DATA ODEH
EADC BIT IE.5
ORG 0000H
LIMP MAIN
ORG 002BH
LIMP ADCISR
ORG 0100H
ADCISR:
ANL ADC_CONTR#NOT 20H ;clear the symbol of interrupt
MOV PO0,ADC_RES ;test the port
MOV P2,ADC_RESL ;test the port
RETI
MAIN:
MOV SP#3FH
MOV ADCCFG#00H
MOV ADC_CONTR,#0COH ;start and enable the module of ADC
SETB EADC ;enable ADC interrupt
SETB EA
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr ADC_CONTR = Oxbc;
sfr ADC_RES = Oxbd;
sfr ADC_RESL = Oxbe;
sfr ADCCFG = Oxde;
shit EADC = IEN5;

void ADC_Isr() interrupt 5
{

ADC_CONTR &= ~0x20;

PO = ADC_RES;

/[clear the symbol of interrupt

/Itest the port
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P2 =ADC_RESL;

}

void main()

{
ADCCFG = 0x00;
ADC_CONTR = 0xc0;
EADC = 1;
EA=1;
while (1);

}

[Itest the port

/Istart and enable the module of ADC
/lenable ADC interrupt

12.5.18 LVD interrupt
Assembly code
RSTCFG DATA OFFH
ENLVR EQU 40H ;RSTCFG.6
LVD2V2 EQU 00H LVD@2.2V
LVvD2V4 EQU 01H LVD@2.4V
LVvD2V7 EQU 02H LVD@2.7V
LVD3V0 EQU 03H ;LVD@3.0V
ELVD BIT IE.6
LVDF EQU 20H ;PCON.5
ORG 0000H
LIMP MAIN
ORG 0033H
LIMP LVDISR
ORG 0100H
LVDISR:
ANL PCON,#NOT LVDF ;clear the symbol of interrupt
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
ANL PCON,#NOT LVDF ;clear the symbol of interrupt
MOV RSTCFG# LVD3V0
SETB ELVD ;enableLVDinterrupt
SETB EA
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr RSTCFG = Oxff;
#define  ENLVR 0x40 /IRSTCFG.6
#define  LVD2V2 0x00 /ILVD@2.2V
#define LVD2V4 0x01 /ILVD@2.4V

-202 -



STC8F Series Manual

#define LVvD2V7
#define LVD3V0

shit ELVD =
#define LVDF
shit P10 =

void LVD_Isr() interrupt 6

{
PCON &= ~LVDF;

0x02
0x03
IENG;
0x20
P170;

[ILVD@2.7V
/ILVD@3.0V

/IPCON.5

/[clear the symbol of interrupt
/Itest the port

/[clear the symbol of interrupt
1l
/lenable LVD interrupt

PCA interrupt

P10 = 1P10;
}
void main()
{

PCON &= ~LVDF;

RSTCFG = LVD3V0;

ELVD =1;

EA=1;

while (1);
}

12.5.19

Assembly code
CCON DATA
CF BIT
CR BIT
CCF3 BIT
CCF2 BIT
CCF1 BIT
CCFO0 BIT
CMOD DATA
CL DATA
CH DATA
CCAPMO DATA
CCAPOL DATA
CCAPOH DATA
PCA_PWMO DATA
CCAPM1 DATA
CCAP1L DATA
CCAP1H DATA
PCA_PWM1 DATA
CCAPM2 DATA
CCAP2L DATA
CCAP2H DATA
PCA_PWM2 DATA
CCAPM3 DATA
CCAP3L DATA
CCAP3H DATA

PCA_PWM3 DATA

ORG
LIMP
ORG

0D8H
CCON.7
CCON.6
CCON.3
CCON.2
CCON.1
CCON.0
O0D9H
OE9H
O0F9H
ODAH
OEAH
OFAH
O0F2H
ODBH
OEBH
OFBH
OF3H
ODCH
OECH
OFCH
OF4H
ODDH
OEDH
OFDH
OF5H

0000H
MAIN
003BH
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LIMP PCAISR
ORG 0100H
PCAISR:
JNB CFISREXIT
CLR CF ;clear the symbol of interrupt
CPL P1.0 ;test the port
ISREXIT:
RETI
MAIN:
MOV SP#3FH
MOV CCON,#00H
MOV CMOD,#09H
SETB CR
SETB EA
JMP $
END
C code

#include "'reg51.h"
#include "intrins.h"

sfr CCON = 0xd8;

shit CF =  CCON~MT,;
shit CR =  CCON”6;
shit CCF3 =  CCON~3;
shit CCF2 =  CCON~2;
shit CCF1 =  CCON~;
shit CCFO0 =  CCON~0;
sfr CMOD = 0xd9;

sfr CL = 0xe9;

sfr CH = 0xf9;

sfr CCAPMO =  Oxda;

sfr CCAPOL = Oxea;

sfr CCAPOH = Oxfa;

sfr PCA_PWMO = 0xf2;

sfr CCAPM1 = Oxdb;

sfr CCAP1L =  Oxeb;

sfr CCAP1H = 0xfb;

sfr PCA_PWM1 = 0Oxf3;

sfr CCAPM2 =  Oxdc;

sfr CCAP2L = Oxec;

sfr CCAP2H = Oxfc;

sfr PCA_PWM2 = 0Oxf4;

sfr CCAPM3 =  0Oxdd;

sfr CCAP3L = Oxed;

sfr CCAP3H = 0xfd;

sfr PCA_PWM3 = 0xf5;

shit P10 = P170;

void PCA_lsr() interrupt 7
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{
if (CF)
{
CF=0; /[clear the symbol of interrupt
P10 = 1P10; [Itest the port
}
}
void main()
{
CMOD = 0x09;
CCON = 0x00;
CR=1;
EA=1;
while (1);
}
12.5.20  SPI interrupt
Assembly code
SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA O0CFH
IE2 DATA 0AFH
ESPI EQU 02H
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
MOV SPSTAT #0COH ;clear the symbol of interrupt
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV SPCTL,#50H ;enable SPI
MOV SPSTAT #0COH ;clear the symbol of interrupt
MOV 1E2 #ESPI ;enable SPI interrupt
SETB EA
MOV SPDAT#5AH ;send the date of test
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""
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sfr SPSTAT = Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit P10 = P110;
void SPI_Isr() interrupt 9
{
SPSTAT = 0xc0; /[clear the symbol of interrupt
P10 = IP10; /Itest the port
}
void main()
{
SPCTL = 0x50;
SPSTAT = 0xc0; /[clear the symbol of interrupt
IE2 = ESPI; /lenable SPI interrupt
EA=1;
SPDAT = 0x5a; /Isend the date of test
while (1);
}
12.5.21 CMP interrupt
Assembly code
CMPCR1 DATA OE6H
CMPCR2 DATA 0E7H
ORG 0000H
LIMP MAIN
ORG 00ABH
LIMP CMPISR
ORG 0100H
CMPISR:
ANL CMPCR1#NOT 40H ;clear the symbol of interrupt
CPL P1.0 ;test the port
RETI
MAIN:
MOV SP#3FH
MOV CMPCR2,#00H
MOV CMPCR1,#80H
ORL CMPCR1,#30H
ANL CMPCR1,#NOT 08H
ORL CMPCR1,#04H
ORL CMPCR1,#02H
SETB EA
JMP $
END
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C code

#include ""reg51.h"
#include "intrins.h""

sfr CMPCR1
sfr CMPCR2
shit P10

void CMP_lsr() interrupt 21

CMPCR1 &= ~0x40;

CMPCR1 &= ~0x08;

{
P10 = !P10;

}

void main()

{
CMPCR2 = 0x00;
CMPCR1 = 0x80;
CMPCR1 |= 0x30;
CMPCR1 |= 0x04;
CMPCR1 |= 0x02;
EA=1;
while (1);

}

0xe6;
0xe7;

P170;

/[clear the symbol of interrupt
/Itest the port

12.5.22 PWM interrupt

Assembly code

P_SW2

PWMCFG
PWMIF
PWMFDCR
PWMCR
PWMCH
PWMCL
PWMCKS
TADCPH
TADCPL
PWMOT1H
PWMOT1L
PWMOT2H
PWMOT2L
PWMOCR
PWMOHLD
PWM1T1H
PWM1TI1L
PWM1T2H
PWM1T2L
PWM1CR

DATA

DATA

DATA

DATA

DATA

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

0BAH

OF1H

OF6H

OF7H

OFEH

OFFFOH
OFFF1H
OFFF2H
OFFF3H
OFFF4H
OFFOOH
OFFO01H
OFFO02H
OFFO3H
OFF04H
OFFO05H
OFF10H
OFF11H
OFF12H
OFF13H
OFF14H

- 207 -



STC8F Series Manual

PWM1HLD XDATA OFF15H
PWM2T1H XDATA OFF20H
PWM2T1L XDATA OFF21H
PWM2T2H XDATA OFF22H
PWM2T2L XDATA OFF23H
PWM2CR XDATA OFF24H
PWM2HLD XDATA OFF25H
PWM3T1H XDATA OFF30H
PWM3T1L XDATA OFF31H
PWM3T2H XDATA OFF32H
PWM3T2L XDATA OFF33H
PWM3CR XDATA OFF34H
PWM3HLD XDATA OFF35H
PWMA4T1H XDATA OFF40H
PWMA4T1L XDATA OFF41H
PWMA4T2H XDATA OFF42H
PWMA4T2L XDATA OFF43H
PWMA4CR XDATA OFF44H
PWM4HLD XDATA OFF45H
PWM5T1H XDATA OFF50H
PWM5T1L XDATA OFF51H
PWM5T2H XDATA OFF52H
PWM5T2L XDATA OFF53H
PWM5CR XDATA OFF54H
PWM5HLD XDATA OFF55H
PWM6T1H XDATA OFF60H
PWM6T1L XDATA OFF61H
PWM6T2H XDATA OFF62H
PWM6T2L XDATA OFF63H
PWM6CR XDATA OFF64H
PWM6HLD XDATA OFF65H
PWM7T1H XDATA OFF70H
PWM7T1L XDATA OFF71H
PWM7T2H XDATA OFF72H
PWM7T2L XDATA OFF73H
PWM7CR XDATA OFF74H
PWM7HLD XDATA OFF75H
ORG 0000H
LIMP MAIN
ORG 00B3H
LIMP PWMISR
ORG 00BBH
LIMP PWMFDISR
ORG 0100H
PWMISR:
PUSH ACC
PUSH PSw
MOV APWMCFG
JNB ACC.7,ISREXIT
ANL PWMCFG#NOT 80H ;clear the symbol of interrupt
CPL P1.0 ;test the port
ISREXIT:
POP PSw
POP ACC
RETI

- 208 -



STC8F Series Manual

PWMFDISR:
ANL PWMFDCR,#NOT 01H ;clear the symbol of interrupt
CPL P1.1 ;test the port
RETI

MAIN:
MOV SP#3FH
MOV P_SW2,#80H
MOV A#OFH
MOV DPTR#PWMCKS
MOVX @DPTR,A
MOV A#01H
MOV DPTR#PWMCH
MOVX @DPTR,A
MOV A#00H
MOV DPTR#PWMCL
MOVX @DPTR,A
MOV P_SW2,#00H
MOV PWMFDCR #7AH
MOV PWMCR,#0COH
SETB EA
JMP $
END

C code

#include ""reg51.h™

#include ""intrins.h™

sfr P_SW2 = Oxba;

sfr PWMCFG = Oxfl;

sfr PWMIF = 0Oxf6;

sfr PWMFDCR = Oxf7;

sfr PWMCR = Oxfe;

#define  PWMC
#define  PWMCKS
#define  TADCP
#define  PWMOT1
#define  PWMOT2
#define  PWMOCR
#define  PWMOHLD
#define PWMI1T1
#define  PWMI1T2
#define PWMICR
#define  PWMI1HLD
#define  PWM2T1
#define  PWM2T2
#define  PWM2CR
#define  PWM2HLD
#define  PWMS3T1
#define  PWM3T2
#define  PWM3CR

(*(unsigned int volatile xdata *)0xfff0)
(*(unsigned char volatile xdata *)0xfff2)
(*(unsigned int volatile xdata *)0xfff3)
(*(unsigned int volatile xdata *)0xff00)
(*(unsigned int volatile xdata *)0xff02)
(*(unsigned char volatile xdata *)0xff04)
(*(unsigned char volatile xdata *)0xff05)
(*(unsigned int volatile xdata *)0xff10)
(*(unsigned int volatile xdata *)0xff12)
(*(unsigned char volatile xdata *)0xff14)
(*(unsigned char volatile xdata *)0xff15)
(*(unsigned int volatile xdata *)0xff20)
(*(unsigned int volatile xdata *)0xff22)
(*(unsigned char volatile xdata *)0xff24)
(*(unsigned char volatile xdata *)0xff25)
(*(unsigned int volatile xdata *)0xff30)
(*(unsigned int volatile xdata *)0xff32)
(*(unsigned char volatile xdata *)0xff34)
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#define  PWM3HLD (*(unsigned char volatile xdata *)0xff35)
#define  PWMA4T1 (*(unsigned int volatile xdata *)0xff40)
#define  PWMA4T2 (*(unsigned int volatile xdata *)0xff42)
#define  PWMA4CR (*(unsigned char volatile xdata *)0xff44)
#define  PWMA4HLD (*(unsigned char volatile xdata *)0xff45)
#define  PWM5T1 (*(unsigned int volatile xdata *)0xff50)
#define ~ PWM5T2 (*(unsigned int volatile xdata *)0xff52)
#define  PWM5CR (*(unsigned char volatile xdata *)0xff54)
#define  PWM5HLD (*(unsigned char volatile xdata *)0xff55)
#define  PWM6T1 (*(unsigned int volatile xdata *)0xff60)
#define  PWM6T2 (*(unsigned int volatile xdata *)0xff62)
#define  PWMG6CR (*(unsigned char volatile xdata *)0xff64)
#define  PWMG6HLD (*(unsigned char volatile xdata *)0xff65)
#define  PWMT7T1 (*(unsigned int volatile xdata *)0xff70)
#define  PWM7T2 (*(unsigned int volatile xdata *)0xff72)
#define  PWM7CR (*(unsigned char volatile xdata *)0xff74)
#define  PWM7HLD (*(unsigned char volatile xdata *)0xff75)
shit P10 = PI1"0;

shit P11 =  PIN

void PWM_Isr() interrupt 22

{
if PWMCFG & 0x80)
{
PWMCFG &= ~0x80; /[clear the symbol of interrupt
P10 = 1P10; /Itest the port
}
}
void PWMFD_Isr() interrupt 23
{
PWMFDCR &= ~0x01; /lclear the symbol of interrupt
P11 =1P11; /Itest the port
}
void main()
{
P_SW?2 = 0x80;
PWMCKS = 0x0f;
PWMC = 0x0100;
P_SW?2 = 0x00;
PWMFDCR = 0x7a;
PWMCR = 0xc0;
EA=1;
while (1);
}

12.5.23 12C interrupt

Assembly code
P_SW2 DATA 0BAH

12CCFG XDATA OFE80H
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12CMSCR XDATA OFE81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFE83H
12CSLST XDATA OFE84H
12CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
ORG 0000H
LIMP MAIN
ORG 00C3H
LIMP 12CISR
ORG 0100H
12CISR:
PUSH ACC
PUSH DPL
PUSH DPH
PUSH P_sSw2
MOV P_Sw2,#80H
MOV DPTR,#12CMSST
MOVX A,@DPTR
ANL A#NOT 40H ;clear the symbol of interrupt
MOVX @DPTR,A
CPL P1.0 ;test the port
POP P_sw2
POP DPH
POP DPL
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV P_Sw2,#80H
MOV A#0COH ;enable 12C
MOV DPTR,#12CCFG
MOVX @DPTR,A
MOV A #80H ;enable 12C interrupt
MOV DPTR,#12CMSCR
MOVX @DPTR,A
MOV P_Sw2,#00H
SETB EA
MOV P_Sw2,#80H
MOV A#081H
MOV DPTR,#12CMSCR
MOVX @DPTR,A
MOV P_Sw2,#00H
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""
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sfr P_Sw2 =

#define  12CCFG
#define  12CMSCR
#define  12CMSST
#define  12CSLCR
#define  12CSLST
#define  12CSLADR
#define  12CTXD
#define  12CRXD

shit P10 =

void 12C_Isr() interrupt 24
{
_push_(P_SW2);
P_SW2 |= 0x80;
if (I2CMSST & 0x40)
{
12CMSST &= ~0x40;
P10 = 1P10;
}
_pop_(P_SW2);
}

void main()

{
P_SW2 = 0x80;
12CCFG = 0xc0;
12CMSCR = 0x80;
P_SW2 = 0x00;
EA=1;

P_SW?2 = 0x80;
12CMSCR = 0x81,
P_SW2 = 0x00;

while (1);

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

P110;

/[clear the symbol of interrupt
/Itest the port

/lenable 12C
/lenablel2Cinterrupt;
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13 Timer/Counter

Five 16-bit Timer/Counters are integrated in STC8F family microcontrollers: TO, T1, T2, T3 and T4. All
of them can be used as Timer or Counter. For TO and T1, the "Timer” or "Counter” function is selected by the
control bits C/T in the Special Function Register TMOD. For T2, the "Timer” or "Counter” function is selected
by the control bit T2_C/T in the Special Function Register AUXR. For T3, the "Timer” or "Counter” function
is selected by the control bit T3 C/T in the Special Function Register T4T3M. For T4, the "Timer” or
"Counter” function is selected by the control bit T4_C/T in the Special Function Register TAT3M. The core of
the timer / counter is an addition counter, the essence of which is counting pulses. The only difference of
"Timer” mode and "Counter” mode is the different counting pulses sources. If the counting pulse is from the
system clock, the timer/counter runs in the timing mode, it counts once every 12 clocks or one clock. If the
counting pulse is from the microcontroller external reference pins (TO is P3.4, T1 is P3.5, T2 is P1.2, T3 is
P0.4, T4 is P0.6), the timer/counter runs in counting mode, it counts once every pulse.

When timer/counters TO, T1 and T2 are operating in "Timer” mode, TOx12, T1x12 and T2x12 in AUXR
register are used to determine the clocks of TO, T1 and T2 are System Clock/12 or System Clock/1. When
timer/ counters T3 and T4 are operating in "Timer” mode, T3x12 and T4x12 in the T4T3M Special Function
Register determine the clocks of T3 and T4 are System Clock/12 or System Clock/1. When the timer/counters
are operating in "Counter” mode, the frequency of the external pulse is not divided.

Timer/Counter 0 has four operating modes which are selected by bit-pairs (M1, M0O) in TMOD. The four
modes are mode 0 (16-bit auto-reload mode), mode 1 (16-bit non-auto-reload mode), mode 2 (8-bit auto-reload
mode) and mode 3 (16-bit auto-reload mode whose interrupt can not be disabled). And for Timer/Counter 1, all
modes except mode 3 are the same as Timer/Counter 0. The mode 3 of Timer/Counter 1 is invalid and stops
counting. For T2, T3 and T4, they only have one mode: 16-bit auto-reload mode. Besides being used as
Timer/Counters, T2, T3 and T4 also can be as the baud-rate generators of serial ports and programmable clock
outputs.

13.1 Timer Related Registers

Bit Address and Symbol Value
Symbol Description Address after
B7 B6 B5 B4 B3 B2 Bl BO

reset
TCON Timer 0 and 1 control register 88H TF1 TR1 TFO TRO IE1 IT1 IEQ ITO  0000,0000
TMOD Timer 0 and 1 mode 89H GATE CIT M1 MO GATE CIT M1 MO  0000,0000
TLO Timer 0 low byte 8AH 0000,0000
TL1 Timer 1 low byte 8BH 0000,0000
THO Timer 0 high byte 8CH 0000,0000
TH1 Timer 1 high byte 8DH 0000,0000
AUXR Auxiliary register 1 8EH TOx12 T1x12 UART_MOx6  T2R T2_C/T T2x12 EXTRAM S1ST2 0000,0001
INTCLKO interrupt and clock output control ~ 8FH - EX4 EX3 EX2 - T2CLKO TI1CLKO TOCLKO x000,x000
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register
Wake-up Timer Control register

WKTCL AAH 1111,1111
low

Wake-up Timer Control register

WKTCH ABH WKTEN 0111,1111
high
T4T3M Timer4 and Timer 3 mode D1H T4R T4_CIT T4x12 T4ACLKO T3R  T3_C/T T3x12 T3CLKO
0000,0000
register
T4H Timer 4 high byte D2H 0000,0000
T4L Timer 4 low byte D3H 0000,0000
T3H Timer 3 high byte D4H 0000,0000
T3L Timer 3 low byte D5H 0000,0000
T2H Timer 2 high byte D6H 0000,0000
T2L Timer 2 low byte D7H 0000,0000

13.2 Timer 0/1

Timer 0 and 1 control register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
TCON 88H TF1 TR1 TFO TRO IE1 ITL IEO ITO

TF1: Timer/Counter 1 Overflow Flag. After T1 is enabled to count, it performs adding 1 count from the initial
value. TF1 is set by hardware on Timer/Counter 1 overflow and requests interrupt to CPU. It will keep
the status until CPU responds the interrupt and is cleared by hardware automatically. It also can be
cleared by software.

TR1: Timer/Counter 1 run control bit. It is set or cleared by software to turn Timer/Counter on/off. When
GATE (TMOD.7) = 0, T1 will start counting as soon as TR1=1 and stop counting when TR1 = 0. If
GATE (TMOD.7) =1, T1 count is enabled only if TR1 =1 and INT1 is high.

TFO: Timer/Counter 0 Overflow Flag. After TO is enabled to count, it performs adding 1 count from the initial
value. TFO is set by hardware on Timer/Counter 1 overflow and requests interrupt to CPU. It will keep
the status until CPU responds the interrupt and is cleared by hardware automatically. It also can be
cleared by software.

TRO: Timer/Counter 0 run control bit. It is set or cleared by software to turn Timer/Counter on/off. When
GATE (TMOD.3) = 0, TO will start counting as soon as TR0=1 and stop counting when TRO = 0. If
GATE (TMOD.3) = 1, TO count is enabled only if TRO = 1 and INTO is high.

IE1: External interrupt 1 (INT1/P3.3) request flag. It is set by hardware when external interrupt rising or falling
edge defined by IT1 is detected. The flag can be cleared by software but is automatically cleared when
the external interrupt 1 service routine has been processed.

IT1: External Intenupt 1 edge trigger type select bit. It is set/cleared by software to specify rising / falling
edges triggered external interrupt 1. If IT1 =0, INT1 is triggered by both rising and falling edges. If IT1
=1, INT1 is triggered only by falling edge.
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IEO: External interrupt 0 (INTO/P3.2) request flag. It is set by hardware when external interrupt rising or falling
edge defined by ITO is detected. The flag can be cleared by software but is automatically cleared when
the external interrupt O service routine has been processed.

ITO: External Intenupt O edge trigger type select bit. If ITO =0, INTO is triggered by both rising and falling
edges. If ITO =1, INTO is triggered only by falling edge.

Timer 0/1 mode register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
TMOD 89H T1_GATE T CIT T1_M1 T1_MO | TO_GATE TOC/T TO_M1 TO_MO

T1 GATE: Timer/Counter 1 gate control. If GATE/TMOD.7 = 1, Timer/Counter 1 enabled only when TR1 is
set AND INT1 pin is high.
TO_GATE: Timer/Counter 0 gate control. If GATE/TMOD.3 = 1, Timer/Counter 0 enabled only when TRO is
set AND INTO pin is high.
T1 _C/T: Timer/Counter 1 mode select bit.
If C/T/ TMOD.6 =0, Timer/Counter 1 is used as Timer (input pulse is from internal system clock);
If C/T / TMOD.6 =1, Timer/Counter 1 is used as Counter (input pulse is from external T1/P3.5 pin).
TO_C/T: Timer/Counter 0 mode select bit.
If C/T/ TMOD.2 =0, Timer/Counter 0 is used as Timer (input pulse is from internal system clock);
If C/T/TMOD.2 =1, Timer/Counter 0 is used as Counter (input pulse is from external TO/P3.4 pin).
T1 M1/T1_MO: Timer 1 mode select bits.
T1 M1 T1_MO Timer/Counter 1 operating mode
16-bit auto-reload mode.
When the 16-bit counter [TH1, TL1] overflows, the system

° 0 automatically loads the reload value in the internal 16-bit reload
register into [TH1, TL1].
16-bit non-auto-reload mode.

0 1 When the 16-bit counter [TH1, TL1] overflows, timer 1 will
count from 0.
8-bit auto-reload mode.

1 0 When the 8-bit counter TL1 overflows, the system automatically
loads the reload value in TH1 into TL1.

1 1 T1 is stoped.

TO_MZ1/TO_MO: Timer 0 mode select bits.
TO_M1 TO_MO Timer/Counter 0 operating mode

16-bit auto-reload mode.

0 0 When the 16-bit counter [THO, TLO] overflows, the system

automatically loads the reload value in the internal 16-bit reload
register into [THO, TLO].
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16-bit non-auto-reload mode.

0 1 When the 16-bit counter [THZ1, TL1] overflows, timer 1 will
count from 0.
8-bit auto-reload mode.

1 0 When the 8-bit counter TLO overflows, the system automatically
loads the reload value in THO into TLO.
16-bit auto-reload mode. It is similar to mode 0, whose interrupt

can not be disabled.

Timer 0 counting register

Symbol Address B7 B6 B5 B4 ‘ B3 B2 Bl BO
TLO 8AH
THO 8CH

When Timer/Counter 0 is operating in 16-bit mode (Mode 0, Mode 1, Mode 3), TLO and THO combine into a
16-bit register with TLO as the low byte and THO as the high byte. For 8-bit mode (mode 2), TLO and

THO are two independent 8-bit registers.

Timer 1 counting register

Symbol Address B7 B6 B5 B4 ‘ B3 B2 Bl BO
TL1 8BH
TH1 8DH

When Timer/Counter 1 is operating in 16-bit mode (Mode 0, Mode 1, Mode 3), TL1 and TH1 combine into a
16-bit register with TL1 as the low byte and TH1 as the high byte. For 8-bit mode (mode 2), TL1 and

TH1 are two independent 8-bit registers.

Auxiliary register 1(AUXR)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH TOx12 Tix12 UART _MOx6 T2R | T2.C/T T2x12 EXTRAM | S1ST2
TOx12: Timer O speed control bit.
0: The clock source of Timer 0 is SYSclk/12.
1: The clock source of Timer 0 is SYSclk/1.
T1x12: Timer 1 speed control bit.
0: The clock source of Timer 1 is SYSclk/12.
1: The clock source of Timer 1 is SYSclk/1.

interrupt and clock out control register (INTCLKO)
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
INTCLKO 8FH - EX4 EX3 EX2 - T2CLKO TI1CLKO | TOCLKO
TOCLKO: Timer 0 clock out control bit.
0: Turn off the clock output.
1: P3.5 is configured for TimerO programmable clock output TOCLKO. When Timer 0 overflows, P3.5
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will flip automatically.
T1CLKO: Timer 0 clock out control bit.

0: Turn off the clock output.
1: P3.4 is configured for Timerl programmable clock output TLCLKO. When Timer 1 overflows, P3.4
will flip automatically.

13.3 Timer 2

Auxiliary register 1(AUXR)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH TOx12 Tix12 UART_MOx6 T2R | T2_.C/T T2x12 EXTRAM | SIST2

TR2: Timer/Counter 2 run control bit.

0: Timer 2 stops counting.
1: Timer 2 start counting.

T2_C/T: Timer/Counter 2 mode select bit.
0: Timer/Counter 2 is used as Timer (input pulse is from internal system clock);
1: Timer/Counter 2 is used as Counter (input pulse is from external T2/P1.2 pin).

T2x12: Timer 2 speed control bit.

0: The clock source of Timer 2 is SYSclk/12.
1: The clock source of Timer 2 is SYSclk/1.

interrupt and clock out control register (INTCLKO)
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
INTCLKO 8FH - EX4 EX3 EX2 - T2CLKO TICLKO | TOCLKO
T2CLKO: Timer 2 clock out control bit.
0: Turn off the clock output.
1: P1.3 is configured for Timer2 programmable clock output T2CLKO. When Timer 2 overflows, P1.3
will flip automatically.

Timer 2 counting register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
T2L D7H
T2H D6H

Timer/Counter 2 operates in 16-bit auto-reload mode. T2L and T2H combine into a 16-bit register with T2L as
the low byte and T2H as the high byte. When the 16-bit counter [T2H, T2L] overflows, the system

automatically loads the reload value in the internal 16-bit reload register into [T2H, T2L].

13.4 Timer 3/4

Timer 4/3 control register (T4T3M)
Symbol Address B7 ’ B6 B5 B4 B3 B2 B1 BO
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T4T3M D1H T4R T4 CIT T4x12 T4ACLKO | T3R T3 .C/T  T3x12 | T3CLKO
TR4: Timer/Counter 4 run control bit.

0: Timer 4 stops counting.
1: Timer 4 start counting.

T4_C/T: Timer/Counter 4 mode select bit.
0: Timer/Counter 4 is used as Timer (input pulse is from internal system clock);
1: Timer/Counter 4 is used as Counter (input pulse is from external T4/P0.6 pin).
T4x12: Timer 4 speed control bit.

0: The clock source of Timer 4 is SYSclk/12.
1: The clock source of Timer 4 is SYSclk/1.

TACLKO: Timer 4 clock out control bit.
0: Turn off the clock output.
1: PO.7 is configured for Timer4 programmable clock output TACLKO. When Timer 4 overflows, P0.7
will flip automatically.
TR3: Timer/Counter 3 run control bit.

0: Timer 3 stops counting.
1: Timer 3 start counting.

T3_C/T: Timer/Counter 3 mode select bit.
0: Timer/Counter 3 is used as Timer (input pulse is from internal system clock);
1: Timer/Counter 3 is used as Counter (input pulse is from external T3/P0.4 pin).
T3x12: Timer 3 speed control bit.

0: The clock source of Timer 3 is SYSclk/12.
1: The clock source of Timer 3 is SYSclk/1.

T3CLKO: Timer 3 clock out control bit.

0: Turn off the clock output.
1: P0.5 is configured for Timer3 programmable clock output T3CLKO. When Timer 3 overflows, P0.5
will flip automatically.

Timer 3 counting register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
T3L D5H
T3H D4H

Timer/Counter 3 operates in 16-bit auto-reload mode. T3L and T3H combine into a 16-bit register with T3L as
the low byte and T3H as the high byte. When the 16-bit counter [T3H, T3L] overflows, the system

automatically loads the reload value in the internal 16-bit reload register into [T3H, T3L].

Timer 4 counting register

Symbol Address B7 B6 B5 B4 B3 B2 BL | BO
T4L D3H
T4H D2H

Timer/Counter 4 operates in 16-bit auto-reload mode. T4L and T4H combine into a 16-bit register with T4L as
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the low byte and T4H as the high byte. When the 16-bit counter [T4H, T4L] overflows, the system

automatically loads the reload value in the internal 16-bit reload register into [T4H, T4L].

13.5 Power-Down Wake-Up Special Timer

The internal power-down wake-up special Timer consists of a 15-bit timer {WKTCH[6:0],WKTCL[7:0]},
which is used to wake MCU in power-down mode.

Power-down wake-up timer registers

Symbol Address B7 ‘ B6 B5 B4 B3 B2 Bl BO
WKTCL AAH
WKTCH ABH WKTEN ‘

WKTEN: internal power-down wake-up special Timer enable bit.

0: disable internal power-down wake-up special Timer.
1: enable internal power-down wake-up special Timer.

If the dedicated power-down wake-up timer integrated in STF8 family microcontollers is enabled (the
WKTEN bit in the WKTCH register is set by software), the wake-up timer starts counting when the MCU
enters Power-down mode or stop mode. When the count value is equal to the value set by the user, the
dedicated power-down wake-up timer will wake up the MCU. After the MCU wake-up, it will execute the next
statement where MCU entered the power-down mode. After the MCU wakes up from power-down mode, we
can read the contents of WKTCH and WKTCL to get the MCU sleep in power-down mode.

Please note here that the value written by user in registers {WKTCH [6: 0], WKTCL [7: 0]} must be one
less than the actual count value. For example, if user needs to count 10 times, then 9 is written into the
registers {WKTCH [6: 0], WKTCL [7: 0]}. Similarly, if user wants to count 32768 times, 7FFFH (ie 32767)
should be written into {WKTCH [6: 0], WKTCL [7: 0]}.

Internal power-down wake-up timer has its own internal clock, where the wake-up timer’s count time is
determined by the clock. The clock frequency of internal power-down wake-up timer is about 32KHz, of
course, the error may be large. The user can read the contents of F8H and F9H in the RAM area (F8H high
byte and FOH low byte) to get the clock frequency of the internal power-down wake-up timer marked by the
factory.

The counting time of the dedicated power-down wake-up timer is calculated as follows: (Fw: is the clock
frequency of the internal wake-up timer we got from F8H and F9H of the RAM area.)

6

Fwt

counting time of the power— down wake —up timer = » 16 » counting timers (us)

Assume Fwi=32KHz, we have,
{WKTCHI6:0],WKTCL[7:0]} counting time of the dedicated power-down wake-up timer
0 10°+32KX 16X (1+0) ~ 0.5ms
9 10°+32KX 16X (149) ~ 5ms
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99
999

4095

32767

13.6 Demo code
13.6.1 Timer O(Automatic reloading of mode 0—16 bit)

Assembly code

10°+32KX 16X (1+99) =~ 50 ms
10°+32KX 16X (1+999) =~ 0.5s
10°+32KX 16X (1+4095) ~ 2s
10°+32K X 16X (1+32767) ~ 16s

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR:
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#00H ;mode 0
MOV TLO,#66H ;65536-11.0592M/12/1000
MOV THO,#0FCH
SETB TRO ;start the timer
SETB ETO ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include "'reg51.h™
#include "intrins.h""

The operating frequency is 11.0592 MHz

shit P10

void TMO_lIsr() interrupt 1
{

P10 = !P10;

}

void main()

{
TMOD = 0x00;
TLO = 0x66;
THO = Oxfc;

P170;

/Iport of the test

/Imode 0

1/65536-11.0592M/12/1000
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TRO =1; [Istart the timer

ETO=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.2  Timer O(Non automatic reloading of mode 1—16 bit)

Assembly code

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR:
MOV TLO,#66H ;reset the parameters of timer
MOV THO,#0FCH
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#01H ;model
MOV TLO,#66H :165536-11.0592M/12/1000
MOV THO,#0FCH
SETB TRO ;start the timer
SETB ETO ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TMO_lIsr() interrupt 1

{ TLO = 0x66; /Ireset the parameters of timer
THO = 0xfc;
P10 = 1P10; /Iport of the test

}

void main()

{
TMOD = 0x01; /Imode 1
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TLO = 0x66; //65536-11.0592M/12/1000
THO = Oxfc;

TRO =1; [Istart the timer

ETO =1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.3 Timer O(Automatic reloading of mode 2—8 bit)

Assembly code

The operating frequency is 11.0592 MHz

;port of the test

:mode2

;256-11.0592M/12/76K

;start the timer

;enable the interrupt of timer

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR;:
CPL P1.0
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#02H
MOV TLO,#0F4H
MOV THO,#0F4H
SETB TRO
SETB ETO
SETB EA
JMP $
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TMO_lIsr() interrupt 1

{ P10 = IP10; IIport of the test

}

void main()

{
TMOD = 0x02; /Imode2
TLO = 0xf4; /1256-11.0592M/12/76K
THO = 0xf4;
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TRO =1; [Istart the timer

ETO=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.4 Timer O(Automatic reloading of

interrupt for mode 2—8 bit)

Assembly code

non-maskable

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR:
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#03H ;mode3
MOV TLO,#66H ;165536-11.0592M/12/1000
MOV THO,#0FCH
SETB TRO ;start the timer
SETB ETO ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TMO_lIsr() interrupt 1

{ P10 = IP10; IIport of the test
}
void main()
{
TMOD = 0x03; /Imode3
TLO = 0x66; 1165536-11.0592M/12/1000
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THO = Oxfc;

TRO =1; [Istart the timer

ETO=1, /lenable the interrupt of timer
I EA=1;

while (1);

13.6.5 Timer O(External counting—set TO as external

interrupt of falling edge)

Assembly code

The operating frequency is 11.0592 MHz

;port of the test

;External counting mode

;start the timer
;enable the interrupt of timer

ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMOISR
ORG 0100H
TMOISR;:
CPL P1.0
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#04H
MOV TLO,#0FFH
MOV THO,#0FFH
SETB TRO
SETB ETO
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TMO_lIsr() interrupt 1

{
P10 = 1P10; /Iport of the test
}
void main()
{
TMOD = 0x04; /I[External countingmode
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TLO = Oxff;

THO = Oxff;

TRO=1; [Istart the timer

ETO=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.6 Timer O(Test pulse width—the width of high level
for INTO)

Assembly code

The operating frequency is 11.0592 MHz

AUXR DATA 8EH
ORG 0000H
LIMP MAIN
ORG 0003H
LIMP INTOISR
ORG 0100H

INTOISR:
MOV PO,TLO
MOV P1,THO
RETI

MAIN:
MOV SP#3FH
MOV AUXR,#80H ;1T mode
MOV TMOD,#08H
MOV TLO,#00H
MOV THO,#00H
JB INTO,$
SETB TRO ;start the timer
SETB ITO
SETB EXO0
SETB EA
JMP $
END

C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
sfr AUXR =  Ox8e;

void INTO_Isr() interrupt O
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PO =TLO;
P1=THO;
}

void main()

{
AUXR = 0x80;
TMOD = 0x08;
TLO = 0x00;
THO = 0x00;
while (INTO);
TRO =1;
ITO=1;
EX0=1;
EA=1;

while (1);

/I1T mode

[Istart the timer

13.6.7 Timer 0(Clock divider output)

Assembly code

The operating frequency is 11.0592 MHz

INTCLKO DATA 8FH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
MOV TMOD,#00H ;mode 0
MOV TLO,#66H ;65536-11.0592M/12/1000
MOV THO,#0FCH
SETB TRO ;start the timer
MOV INTCLKO,#01H ;enable the output of timer
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz

sfr INTCLKO
void main()
{
TMOD = 0x00;
TLO = 0x66;

0x8f;

/Imode 0

1165536-11.0592M/12/1000
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THO = Oxfc;

TRO =1; /Istart the timer

INTCLKO = 0x01; /lenable the output of timer
while (1);

13.6.8 Timer 1(Automatic reloading of mode 0—16 bit)

Assembly code

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR:
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#00H :mode 0
MOV TL1,#66H :65536-11.0592M/12/1000
MOV TH1,#0FCH
SETB TR1 :start the timer
SETB ET1 ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TM1_lIsr() interrupt 3

{
P10 = 1P10; /Iport of the test
}
void main()
{
TMOD = 0x00; /Imode 0
TL1 = 0x66; //65536-11.0592M/12/1000
TH1 = Oxfc;
TR1=1; [Istart the timer
ET1=1; /lenable the interrupt of timer

- 227 -



STC8F Series Manual

while (1);

13.6.9 Timer 1(Non automatic reloading of mode

bit)

Assembly code

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR:
MOV TL1,#66H ;reset the parameters of timer
MOV TH1#0FCH
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#10H ;model
MOV TL1,#66H ;165536-11.0592M/12/1000
MOV TH1 #0FCH
SETB TR1 ;start the timer
SETB ET1 ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TM1_lIsr() interrupt 3

{
TL1 = 0x66;
TH1 = Oxfc;
P10 = 1P10; /Iport of the test
}
void main()
{

/Ireset the parameters of timer
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TMOD = 0x10; /Imodel

TL1 = 0x66; //65536-11.0592M/12/1000
TH1 = Oxfc;

TR1=1; [Istart the timer

ET1=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.10  Timer 1(Automatic reloading of mode 2—8 bit)

Assembly code

The operating frequency is 11.0592 MHz

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR:
CPL P1.0 ;port of the test
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#20H :mode2
MOV TL1#0F4H ;256-11.0592M/12/76K
MOV TH1 #0F4H
SETB TR1 ;start the timer
SETB ET1 ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TM1_lIsr() interrupt 3

{ P10 = IP10; IIport of the test
}
void main()
{
TMOD = 0x20; /Imode2
TL1 = Oxf4; 11256-11.0592M/12/76K
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TH1 = 0xf4;

TR1=1; [Istart the timer

ET1=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.11  Timer 1(External counting—set T1 as external

interrupt of falling edge)

Assembly code

The operating frequency is 11.0592 MHz

;port of the test

;External counting mode

;start the timer
;enable the interrupt of timer

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TM1ISR
ORG 0100H
TM1ISR;
CPL P1.0
RETI
MAIN:
MOV SP#3FH
MOV TMOD,#40H
MOV TL1,#0FFH
MOV TH1#0FFH
SETB TR1
SETB ET1
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
shit P10 = PI1M0;

void TM1_lIsr() interrupt 3

{
P10 = 1P10; /Iport of the test
}
void main()
{
TMOD = 0x40; /I[External counting mode
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TL1 = Oxff;

TH1 = Oxff;

TR1=1; [Istart the timer

ET1=1, /lenable the interrupt of timer
EA=1;

while (1);

13.6.12 Timer 1(Test pulse width—the width of high
level for INT1)

Assembly code

The operating frequency is 11.0592 MHz

AUXR DATA 8EH
ORG 0000H
LIMP MAIN
ORG 0013H
LIMP INT1ISR
ORG 0100H

INT1ISR:
MOV PO, TL1
MOV P1,TH1
RETI

MAIN:
MOV SP#3FH
MOV AUXR,#40H ;1Tmode
MOV TMOD,#80H
MOV TL1,#00H
MOV TH1,#00H
JB INT1,$
SETB TR1 ;start the timer
SETB IT1
SETB EX1
SETB EA
JMP $
END

C code

#include ""reg51.h™
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz
sfr AUXR =  Ox8e;

void INTZ_Isr() interrupt 2
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PO=TLI;
P1=TH1;
}

void main()

{
AUXR = 0x40;
TMOD = 0x80;
TL1 = 0x00;
TH1 = 0x00;
while (INT1);
TR1=1;
IT1=1;
EX1=1;
EA=1;

while (1);

/I1Tmode

[Istart the time

13.6.13

Assembly code

Timer 1(clock divider output)

The operating frequency is 11.0592 MHz

INTCLKO DATA 8FH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
MOV TMOD,#00H ;mode 0
MOV TL1,#66H ;65536-11.0592M/12/1000
MOV TH1#0FCH
SETB TR1 ;start the timer
MOV INTCLKO,#02H ;enable the output of timer
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz

sfr INTCLKO
void main()
{
TMOD = 0x00;
TL1 = 0x66;

0x8f;

/Imode 0

1165536-11.0592M/12/1000
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TH1 = Oxfc;

TR1=1; [Istart the timer

INTCLKO = 0x02; /lenable the output of timer
while (1);

13.6.14 Configure Timer 1(mode 0)as Baud Rate
Generate of serial port 1
Assembly code
AUXR DATA 8EH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
UART_ISR:
PUSH ACC
PUSH PSW
MOV PSW,#08H
JNB TI,CHKRI
CLR TI
CLR BUSY
CHKRI:
JNB RILUARTISR_EXIT
CLR RI
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @RO,SBUF
INC WPTR
UARTISR_EXIT:
POP PSW
POP ACC
RETI
UART_INIT:
MOV SCON,#50H
MOV TMOD,#00H
MOV TL1,#0E8H ;65536-11059200/115200/4=0FFE8H
MOV TH1#0FFH
SETB TR1
MOV AUXR #40H
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CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART_SEND:
JB BUSY,$
SETB BUSY
MOV SBUFA
RET
UART_SENDSTR:
CLR A
MOVC A @A+DPTR
Jz SENDEND
LCALL UART_SEND
INC DPTR
JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#STRING
LCALL UART_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC
#define BRT

sfr AUXR

11059200UL

(65536 - FOSC / 115200/ 4)

0x8e;
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bit busy;
char wptr;
char rptr;

char buffer[16];

void Uartlsr() interrupt 4

{
if (T1)
{
TI=0;
busy = 0;
}
if (RI)
{
RI =0;
buffer[wptr++] = SBUF;
wptr &= 0x0f;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>8;
TR1=1;
AUXR = 0x40;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void UARTsendStr(char *p)
{
while (*p)
{
UARTsend(*p++);
}
}
void main()
{
Uartlnit();
ES=1;
EA=1,;

UARTSsendStr(“Uart Test !\r\n”);

while (1)
{

-235 -



STC8F Series Manual

if (rptr 1= wptr)

{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;
}
}
}
13.6.15 Configure Timer 1(mode 2) as Baud Rate

Assembly code

Generate of serial port 1

AUXR

BUSY
WPTR
RPTR
BUFFER

UART_ISR:

CHKRI:

UARTISR_EXIT:

UART_INIT:

DATA

BIT

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

JNB
CLR
CLR

JNB
CLR
MOV
ANL
ADD
MOV
MOV
INC

POP
POP
RETI

MOV
MOV
MOV

8EH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
0023H
UART_ISR

0100H

ACC
PSW
PSW,#08H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

AWPTR

A#OFH
A#BUFFER

RO,A

@RO,SBUF

WPTR

PSW
ACC

SCON,#50H
TMOD ,#20H
TL1,#0FDH

;256-11059200/115200/32=0FDH
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MOV TH1,#0FDH
SETB TR1
MOV AUXR #40H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART_SEND:
JB BUSY,$
SETB BUSY
MOV SBUFA
RET
UART_SENDSTR:
CLR A
MOVC A @A+DPTR
Jz SENDEND
LCALL UART_SEND
INC DPTR
JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#STRING
LCALL UART_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

11059200UL
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#define  BRT (256 - FOSC / 115200 / 32)
sfr AUXR = 0x8e;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uartlsr() interrupt 4

{
if (T1)
{
TI=0;
busy = 0;
}
if (RI)
{
RI =0;
buffer[wptr++] = SBUF;
wptr &= 0x0f;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x20;
TL1=BRT;
TH1 =BRT;
TR1=1;
AUXR = 0x40;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void UARTsendStr(char *p)
{
while (*p)
{
UARTsend(*p++);
}
}
void main()
{
Uartlnit();
ES=1;
EA=1,;

UARTsendStr(“Uart Test \r\n”);
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while (1)
{
if (rptr 1= wptr)
{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;
}

13.6.16  Timer 2 (Automatic reloading for 16 bits)

Assembly code

The operating frequency is 11.0592 MHz

;port of the test

;clear the symbol of interrupt

;65536-11.0592M/12/1000

;start the timer

;enable the interrupt of timer

T2L DATA OD7H
T2H DATA 0D6H
AUXR DATA 8EH
IE2 DATA 0AFH
ET2 EQU 04H
AUXINTIF DATA OEFH
T2IF EQU 01H
ORG 0000H
LIMP MAIN
ORG 0063H
LIMP TM2ISR
ORG 0100H
TM2ISR:
CPL P1.0
ANL AUXINTIE#NOT T2IF
RETI
MAIN:
MOV SP,#3FH
MOV T2L,#66H
MOV T2H,#0FCH
MOV AUXR #10H
MOV IE2 #ET2
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz

sfr T2L
sfr T2H

0xd7;
0xd6;
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sfr AUXR = 0x8e;
sfr 1E2 = Oxaf;
#define  ET2 0x04
sfr AUXINTIF = Oxef;
#define  T2IF 0x01
shit P10 = P110;
void TM2_lIsr() interrupt 12
{
P10 = IP10; /Iport of the test
AUXINTIF &= ~T2IF; /[clear the symbol of interrupt
}
void main()
{
T2L = 0x66; //65536-11.0592M/12/1000
T2H = Oxfc;
AUXR = 0x10; [Istart the timer
IE2 =ET2; /lenable the interrupt of timer
EA=1;
while (1);
}

13.6.17  Timer 2 (External counting—set T2 as external

interrupt of falling edge)

Assembly code

The operating frequency is 11.0592 MHz

T2L DATA OD7H
T2H DATA 0D6H
AUXR DATA 8EH
IE2 DATA 0AFH
ET2 EQU 04H
AUXINTIF DATA 0EFH
T2IF EQU 01H
ORG 0000H
LIMP MAIN
ORG 0063H
LIMP TM2ISR
ORG 0100H
TM2ISR:
CPL P1.0 ;port of the test
ANL AUXINTIF#NOT T2IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
MOV T2L ,#0FFH
MOV T2H #0FFH
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MOV
MOV
SETB
JMP

END

AUXR #18H ;set External countingmode and start the timer
1E2#ET2 ;enable the interrupt of timer

EA

$

C code

#include "'reg51.h"
#include "intrins.h"

/IThe operating frequency is 11.0592 MHz

sfr T2L

sfr T2H

sfr AUXR

sfr 1E2
#define  ET2

sfr AUXINTIF
#define  T2IF

shit P10

void TM2_lIsr() interrupt 12

{
P10 = !P10;
AUXINTIF &= ~T2IF;

}

void main()

{
T2L = Oxff;
T2H = Oxff;
AUXR = 0x18;
IE2 = ET2;
EA=1;
while (1);

}

0xd7;
0xd6;
0x8e;
Oxaf;
0x04
Oxef;
0x01

P170;

[Iport of the test
/[clear the symbol of interrupt

/Iset External countingmode and start the timer
/lenable the interrupt of timer

13.6.18

Assembly code

Timer 2(clock divider output)

The operating frequency is 11.0592 MHz

T2L DATA
T2H DATA
AUXR DATA
INTCLKO DATA
ORG
LIMP
ORG
MAIN:

OD7H
0D6H
8EH
8FH

0000H
MAIN

0100H
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MOV SP#3FH

MOV T2L,#66H ;65536-11.0592M/12/1000
MOV T2H,#0FCH

MOV AUXR #10H ;start the timer

MOV INTCLKO,#04H ;enable the output of timer
JMP $

END

C code

#include "'reg51.h"
#include "intrins.h"

/IThe operating frequency is 11.0592 MHz

sfr T2L = 0xd7;

sfr T2H = 0xd6;

sfr AUXR = 0x8e;

sfr INTCLKO = 0x8f;

void main()

{
T2L = 0x66; //65536-11.0592M/12/1000
T2H = Oxfc;
AUXR = 0x10; [Istart the timer
INTCLKO = 0x04; /lenable the output of timer
while (1);

}

13.6.19 Configure Timer 2 as Baud Rate Generate of

serial port 1

Assembly code

AUXR DATA 8EH

T2H DATA 0D6H

T2L DATA 0D7H

BUSY BIT 20H.0

WPTR DATA 21H

RPTR DATA 22H

BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H

UART_ISR:

- 242 -



STC8F Series Manual

PUSH
PUSH
MOV

JNB
CLR
CLR
CHKRI:
JNB
CLR
MOV
ANL
ADD
MOV
MOV
INC
UARTISR_EXIT:
POP
POP
RETI

UART_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART_SEND:
JB
SETB
MOV
RET

UART_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SENDEND:
RET

MAIN:
MOV

LCALL
SETB
SETB

MOV
LCALL

LOOP:

ACC
PSW
PSW,#08H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

AWPTR

A#OFH
A#BUFFER

RO,A

@RO0,SBUF

WPTR

PSW
ACC

SCON,#50H
T2L #0E8H
T2H,#0FFH
AUXR,#15H
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
SBUFA

A

A,@A+DPTR
SENDEND
UART_SEND
DPTR
UART_SENDSTR

SP#3FH

UART_INIT
ES
EA

DPTR#STRING
UART_SENDSTR

;65536-11059200/115200/4=0FFE8H
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MOV ARPTR

XRL AWPTR

ANL A#OFH

Jz LOOP

MOV ARPTR

ANL A#OFH

ADD A#BUFFER

MOV RO,A

MOV A,@QRO

LCALL UART_SEND

INC RPTR

JMP LOOP
STRING: DB ‘Uart Test !',0DH,0AH,00H

END

C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)
{
RI=0;
buffer[wptr++] = SBUF;
wptr &= 0x0f;

}

void Uartlnit()

{
SCON = 0x50;
T2L = BRT;
T2H = BRT >> 8;
AUXR = 0x15;
wptr = 0x00;
rptr = 0x00;
busy = 0;
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}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void UARTsendStr(char *p)
{
while (*p)
{
UARTsend(*p++);
}
}
void main()
{
Uartlnit();
ES=1;
EA=1;
UARTsendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;

}

}
}

13.6.20 Configure Timer 2 as Baud Rate Generate of

serial port 2

Assembly code

AUXR DATA 8EH
T2H DATA 0D6H
T2L DATA 0D7H
S2CON DATA 9AH
S2BUF DATA 9BH
IE2 DATA 0AFH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0043H
LIMP UARTZ2_ISR
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ORG

UART2_ISR:
PUSH
PUSH
MOV

MOV
JNB
ANL
CLR
CHKRI:
JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC
UART2ISR_EXIT:
POP
POP
RETI

UARTZ_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART2_SEND:
JB
SETB
MOV
RET

UART2_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SENDZ2END:
RET

MAIN:
MOV

LCALL
MOV
SETB

0100H

ACC
PSW
PSW,#08H

A,S2CON
ACC.1,CHKRI
S2CON#NOT 02H
BUSY

ACC.0,UART2ISR_EXIT
S2CON#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S2BUF

WPTR

PSW
ACC

S2CON #50H
T2L #0E8H
T2H #0FFH
AUXR #14H
BUSY
WPTR#00H
RPTR,#00H

BUSY,$
BUSY
S2BUFA

A

A,@A+DPTR
SEND2END
UART2_SEND
DPTR
UART2_SENDSTR

SP#3FH

UART2_INIT
1E2,#01H
EA

;65536-11059200/115200/4=0FFE8H
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MOV DPTR,#STRING
LCALL UART2_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART2_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

sfr S2CON =  0x9a;

sfr S2BUF = 0x9b;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart2lsr() interrupt 8

{
if (S2CON & 0x02)
{
S2CON &= ~0x02;
busy = 0;
}
if (S2CON & 0x01)
{
S2CON &= ~0x01;
buffer[wptr++] = S2BUF;
wptr &= 0x0f;
}
}

void Uart2Init()
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{
S2CON = 0x50;
T2L = BRT;
T2H = BRT >>8§;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart2Send(char dat)
{
while (busy);
busy = 1;
S2BUF = dat;
}
void Uart2SendStr(char *p)
{
while (*p)
{
Uart2Send(*p++);
}
}
void main()
{
Uart2Init();
IE2 = 0x01;
EA=1,;
Uart2SendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart2Send(buffer[rptr++]);
rptr &= 0x0f;

}

}
}

13.6.21 Configure Timer 2 as Baud Rate Generate of

serial port 3

Assembly code

AUXR DATA 8EH

T2H DATA 0D6H
T2L DATA 0D7H
S3CON DATA 0ACH
S3BUF DATA O0ADH
IE2 DATA 0AFH
BUSY BIT 20H.0
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WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 008BH
LIMP UART3_ISR
ORG 0100H
UART3_ISR:
PUSH ACC
PUSH PSW
MOV PSW,#08H
MOV A,S3CON
JNB ACC.1,CHKRI
ANL S3CON,#NOT 02H
CLR BUSY
CHKRI:
JNB ACC.0,UART3ISR_EXIT
ANL S3CON,#NOT 01H
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @R0,S3BUF
INC WPTR
UART3ISR_EXIT:
POP PSW
POP ACC
RETI
UART3_INIT:
MOV S3CON,#10H
MOV T2L #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T2H,#0FFH
MOV AUXR #14H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART3_SEND:
JB BUSY,$
SETB BUSY
MOV S3BUFA
RET

UART3_SENDSTR:

CLR A

MOVC A ,@A+DPTR

Jz SEND3END
LCALL UART3_SEND
INC DPTR

JMP UART3_SENDSTR

SEND3END:
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RET
MAIN:
MOV SP#3FH
LCALL UART3_INIT
MOV 1E2,#08H
SETB EA
MOV DPTR#STRING
LCALL UART3_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART3_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !, 0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

sfr S3CON =  0xac;

sfr S3BUF =  Oxad;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17

{
if (S3CON & 0x02)
{
S3CON &= ~0x02;
busy = 0;
}

if (S3CON & 0x01)
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{
S3CON &= ~0x01;
buffer[wptr++] = S3BUF;
wptr &= 0x0f;
}
}
void Uart3Init()
{
S3CON = 0x10;
T2L = BRT;
T2H = BRT >>8
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart3Send(char dat)
{
while (busy);
busy = 1;
S3BUF = dat;
}
void Uart3SendStr(char *p)
{
while (*p)
{
Uart3Send(*p++);
}
}
void main()
{
Uart3Init();
IE2 = 0x08;
EA=1,;
Uart3SendStr(“Uart Test I\r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart3Send(buffer[rptr++]);
rptr &= 0x0f;

}

}
}

13.6.22 Configure Timer 2 as Baud Rate Generate of

serial port 4

Assembly code
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AUXR
T2H
T2L
S4CON
SABUF
1E2

BUSY
WPTR

RPTR
BUFFER

UART4_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART4ISR_EXIT:

UART4_INIT:

UART4_SEND:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB
MOV
RET

8EH
0D6H
0D7H
84H
085H
0AFH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
0093H
UART4_ISR

0100H

ACC
PSW
PSW,#08H

A,S4CON
ACC.1,CHKRI
SACON,#NOT 02H
BUSY

ACC.0,UART4ISR_EXIT
SACON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S4BUF

WPTR

PSW
ACC

SACON,#10H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
T2H,#0FFH

AUXR #14H

BUSY

WPTR,#00H

RPTR,#00H

BUSY,$
BUSY
SABUFA
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UART4_SENDSTR:

CLR A
MOVC A @A+DPTR
Jz SEND4END
LCALL UART4_SEND
INC DPTR
JMP UART4 _SENDSTR
SEND4END:
RET
MAIN:
MOV SP#3FH
LCALL UART4_INIT
MOV 1E2,#10H
SETB EA
MOV DPTR,#STRING
LCALL UART4 _SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART4_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H =  0xd6;

sfr T2L = 0xd7;

sfr S4CON = 0x84;

sfr S4BUF = 0x85;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];
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void Uart4lsr() interrupt 18

{

if (S4CON & 0x02)

{
S4CON &= ~0x02;
busy = 0;

}

if (S4CON & 0x01)

{

S4CON &= ~0x01;

buffer[wptr++] = S4BUF;

wptr &= 0x0f;
}
}
void Uart4Init()
{
S4CON = 0x10;
T2L = BRT;
T2H = BRT >>8§;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart4Send(char dat)
{
while (busy);
busy = 1;
S4BUF = dat;
}
void Uart4SendStr(char *p)
{
while (*p)
{
Uart4Send(*p++);
}
}
void main()
{
Uart4lnit();
IE2 = 0x10;
EA=1,;
UartdSendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart4Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}
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13.6.23 Timer 3(Automatic reloading for 16 bits)

Assembly code

The operating frequency is 11.0592 MHz

T3L DATA 0D5H
T3H DATA 0D4H
T4T3M DATA OD1H
1E2 DATA 0AFH
ET3 EQU 20H
AUXINTIF DATA OEFH
T3IF EQU 02H
ORG 0000H
LIMP MAIN
ORG 009BH
LIMP TM3ISR
ORG 0100H
TM3ISR:
CPL P1.0 ;port of the test
ANL AUXINTIFE#NOT T3IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
MOV T3L,#66H ;65536-11.0592M/12/1000
MOV T3H,#0FCH
MOV T4T3M,#08H ;start the timer
MOV IE2#ET3 ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include "'reg51.h’

#include "intrins.h""

/[The operating frequency is 11.0592 MHz

sfr T3L

sfr T3H

sfr TAT3M

sfr IE2
#define ET3

sfr AUXINTIF
#define  T3IF

shit P10

void TM3_lIsr() interrupt 19

{

0xd5;
0xd4;
0xd1;
Oxaf;
0x20
oxef;
0x02

P170;
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P10 = 1P10; /Iport of the test
AUXINTIF &= ~T3IF; /[clear the symbol of interrupt
}
void main()
{
T3L = 0x66; //65536-11.0592M/12/1000
T3H = 0xfc;
T4T3M = 0x08; [Istart the timer
IE2 = ET3; /lenable the interrupt of timer
EA=1;
while (1);
}

13.6.24 Timer 3(External counting — set T3 as the

external interrupt for falling edge)

Assembly code

The operating frequency is 11.0592 MHz

T3L DATA OD5H
T3H DATA 0D4H
T4T3M DATA OD1H
1E2 DATA 0AFH
ET3 EQU 20H
AUXINTIF DATA 0EFH
T3IF EQU 02H
ORG 0000H
LIMP MAIN
ORG 009BH
LIMP TM3ISR
ORG 0100H
TM3ISR:
CPL P1.0 ;port of the test
ANL AUXINTIF#NOT T3IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
MOV T3L,#0FFH
MOV T3H,#0FFH
MOV T4T3M,#0CH ;set External counting mode and start the timer
MOV IE2 #ET3 ;enable the interrupt of timer
SETB EA
JMP $
END
C code
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#include "'reg51.h"
#include "intrins.h"

/[The operating frequency is 11.0592 MHz

sfr T3L

sfr T3H

sfr T4T3M

sfr 1E2
#define  ET3

sfr AUXINTIF
#define  T3IF

shit P10

void TM3_lIsr() interrupt 19

{
P10 = IP10;
AUXINTIF &= ~T3IF;

}

void main()

{
T3L = Oxff;
T3H = Oxff;
T4T3M = 0x0c;
IE2 = ETS3;
EA=1,;
while (1);

}

0xd5;
0xd4;
0xd1;
Oxaf;
0x20
Oxef;
0x02

P110;

/Iport of the test

/[clear the symbol of interrupt

/Iset External counting mode and start the timer
/lenable the interrupt of timer

13.6.25 Timer 3(clock divider output)

Assembly code

The operating frequency is 11.0592 MHz

T3L
T3H

T4T3M

DATA
DATA
DATA

ORG
LIMP

ORG

MAIN:

MOV
MOV
MOV
MOV
JMP

END

O0D5H
0D4H
O0D1H

0000H
MAIN

0100H

SP#3FH

T3L,#66H ;65536-11.0592M/12/1000
T3H,#0FCH

T4T3M,#09H ;enable the output of timer ## start the timer

$
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C code

#include ""reg51.h"
#include "intrins.h""

/IThe operating frequency is 11.0592 MHz

sfr T3L
sfr T3H
sfr T4T3M

void main()

{
T3L = 0x66;
T3H = 0xfc;
T4T3M = 0x009;

while (1);

0xd5;
0xd4;
0Oxd1;

1165536-11.0592M/12/1000

/lenable the output of timer 7 start the timer

13.6.26 Configure Timer 3 as Baud Rate Generate of

Assembly code

serial port 3

T4T3M DATA
T3H DATA
T3L DATA
S3CON DATA
S3BUF DATA
IE2 DATA
BUSY BIT
WPTR DATA
RPTR DATA
BUFFER DATA
ORG
LIMP
ORG
LIMP
ORG
UART3_ISR:
PUSH
PUSH
MOV
MOV
INB
ANL
CLR
CHKRI:
INB
ANL

O0D1H
0D4H
O0D5H
0ACH
0ADH
0AFH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
008BH
UART3_ISR

0100H

ACC
PSW
PSW,#08H

A,S3CON
ACC.1,CHKRI
S3CON,#NOT 02H
BUSY

ACC.0,UART3ISR_EXIT
S3CON,#NOT 01H
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MOV
ANL
ADD
MOV
MOV
INC
UART3ISR_EXIT:

POP
POP
RETI

UART3_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART3_SEND:
JB
SETB
MOV
RET

UART3_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SEND3END:
RET

MAIN:
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL

AWPTR
A#OFH
A#BUFFER
RO,A
@R0,S3BUF
WPTR

PSW
ACC

S3CON,#50H
T3L #0E8H
T3H,#0FFH
T4T3M,#0AH
BUSY
WPTR #00H
RPTR,#00H

BUSY,$
BUSY
S3BUFA

A

A,@A+DPTR
SEND3END
UART3_SEND
DPTR
UART3_SENDSTR

SP#3FH

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

A,RPTR
AWPTR
A#OFH

LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@RO
UART3_SEND

;65536-11059200/115200/4=0FFE8H
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INC RPTR
JMP LOOP

STRING: DB ‘Uart Test !",0DH,0AH,00H
END

C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr T4T3M = 0xd1;

sfr T3H = 0xd4;

sfr T3L = 0xd5;

sfr S3CON = 0xac;

sfr S3BUF = Oxad;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17
{
if (S3CON & 0x02)
{
S3CON &= ~0x02;
busy = 0;
}
if (S3CON & 0x01)
{
S3CON &= ~0x01;
buffer[wptr++] = S3BUF;
wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x50;
T3L = BRT;
T3H = BRT >>8;
TAT3M = 0x0a;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)
{

while (busy);

busy = 1;

S3BUF = dat;
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}

void Uart3SendStr(char *p)
{

while (*p)
{
Uart3Send(*p++);
}
}
void main()
{
Uart3lInit();
IE2 = 0x08;
EA=1;
Uart3SendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart3Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}

13.6.27 Timer4 (Automatic reloading for 16 bits)

Assembly code

The operating frequency is 11.0592 MHz

T4L DATA
T4H DATA
T4T3M DATA
IE2 DATA
ET4 EQU
AUXINTIF DATA
T4IF EQU
ORG
LIMP
ORG
LIMP
ORG
TM4ISR:
CPL
ANL
RETI
MAIN:
MOV
MOV
MOV
MOV

0D3H
0D2H
O0D1H
0AFH
40H

OEFH
04H

0000H
MAIN
00A3H
TMA4ISR

0100H

P1.0
AUXINTIE#NOT T4IF

SP#3FH

TAL#66H
T4H #OFCH
TAT3M #80H

;port of the test
;clear the symbol of interrupt

;65536-11.0592M/12/1000

;start the timer
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MOV IE2 #ET4 ;enable the interrupt of timer
SETB EA

JMP $

END

C code

#include "'reg51.h"
#include "intrins.h"

/IThe operating frequency is 11.0592 MHz

sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T4T3M = 0xd1;
sfr 1E2 = Oxaf;
#define  ET4 0x40
sfr AUXINTIF = Oxef;
#define  T4IF 0x04
shit P10 = P110;

void TM4_Isr() interrupt 20

{
P10 = 1P10; /Iport of the test
AUXINTIF &= ~T4IF; /[clear the symbol of interrupt
}
void main()
{
T4L = 0x66; //65536-11.0592M/12/1000
T4H = Oxfc;
T4T3M = 0x80; [Istart the timer
IE2 = ET4; /lenable the interrupt of timer
EA=1;
while (1);
}

13.6.28 Timer4 (External counting —set T4 as the

external interrupt for falling edge)

Assembly code

The operating frequency is 11.0592 MHz

T4L DATA 0D3H
T4H DATA 0D2H
T4T3M DATA OD1H
IE2 DATA 0AFH
ET4 EQU 40H

AUXINTIF DATA OEFH
T4IF EQU 04H
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al

ORG 0000H
LIMP MAIN
ORG 00A3H
LIMP TMA4ISR
ORG 0100H
TMA4ISR:
CPL P1.0 ;port of the test
ANL AUXINTIFEANOT T4IF ;clear the symbol of interrupt
RETI
MAIN:
MOV SP#3FH
MOV T4L #OFFH
MOV T4H #O0FFH
MOV T4T3M,#0COH ;set External counting mode and start the timer
MOV |IE2 #ET4 ;enable the interrupt of timer
SETB EA
JMP $
END
C code

#include "'reg51.h"

#include "intrins.h"

/IThe operating frequency is 11.0592 MHz

sfr T4L

sfr T4H

sfr T4T3M

sfr 1E2
#define  ET4

sfr AUXINTIF
#define  T4IF

shit P10

void TM4_lIsr() interrupt 20

{
P10 = !P10;
AUXINTIF &= ~T4IF;

}

void main()

{
T4L = Oxff;
T4H = Oxff;
T4T3M = 0xc0;
IE2 = ET4;
EA=1;
while (1);

}

0xd3;
0xd2;
0xd1;
Oxaf;
0x40
Oxef;
0x04

P170;

/Iport of the test

/[clear the symbol of interrupt

/Iset External counting mode and start the timer
/lenable the interrupt of timer
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13.6.29 Timer4(clock divider output)

Assembly code

The operating frequency is 11.0592 MHz

T4L DATA O0D3H
T4H DATA 0D2H
T4T3M DATA O0D1H
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
MOV TAL #66H ;65536-11.0592M/12/1000
MOV T4H #0FCH
MOV T4T3M,#90H ;enable the output of timer and start the timer
JMP $
END
C code

#include "'reg51.h™
#include "intrins.h""

/[The operating frequency is 11.0592 MHz

sfr T4L = 0xd3;
sfr T4H = 0xd2;
sfr T4T3M = 0xd1;
void main()
{
T4L = 0x66; //65536-11.0592M/12/1000
T4H = Oxfc;
T4T3M = 0x90; /lenable the output of timer and start the timer
while (1);
}

13.6.30 Configure Timer 4 as Baud Rate Generate of

serial port 4

Assembly code

TAT3M DATA OD1H
T4H DATA 0D2H
TAL DATA 0D3H
S4CON DATA 84H

SABUF DATA 085H
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1E2 DATA O0AFH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0093H
LIMP UART4_ISR
ORG 0100H
UART4_ISR:
PUSH ACC
PUSH PSW
MOV PSW,#08H
MOV A,S4CON
JNB ACC.1,CHKRI
ANL SACON,#NOT 02H
CLR BUSY
CHKRI:
JNB ACC.0,UART4ISR_EXIT
ANL SACON,#NOT 01H
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @R0,S4BUF
INC WPTR
UART4ISR_EXIT:
POP PSW
POP ACC
RETI
UART4_INIT:
MOV S4CON,#50H
MOV TAL #0E8H ;65536-11059200/115200/4=0FFE8H
MOV T4H,#0FFH
MOV TAT3M,#0A0H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART4_SEND:
JB BUSY,$
SETB BUSY
MOV SABUFA
RET

UART4_SENDSTR:

CLR A

MOVC A ,@A+DPTR
Jz SEND4END
LCALL UART4_SEND
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INC DPTR
JMP UART4 _SENDSTR
SEND4END:
RET
MAIN:
MOV SP#3FH
LCALL UART4_INIT
MOV 1E2,#10H
SETB EA
MOV DPTR#STRING
LCALL UART4 _SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART4_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !, 0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT

sfr T4T3M =
sfr T4H =
sfr T4L =
sfr S4CON

sfr S4BUF =
sfr 1E2 =
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart4lsr() interrupt 18
{
if (S4CON & 0x02)

{
S4CON &= ~0x02;

11059200UL

(65536 - FOSC /115200 / 4)

0xd1;
0xd2;
0xd3;
0x84;
0x85;
Oxaf;
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busy = 0;
}
if (S4CON & 0x01)
{

S4CON &= ~0x01;

buffer[wptr++] = S4BUF;

wptr &= 0x0f;
}
}
void Uart4Init()
{
S4CON = 0x50;
T4L = BRT;
T4H = BRT >>8§;
T4T3M = 0xao0;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart4Send(char dat)
{
while (busy);
busy = 1;
S4BUF = dat;
}
void Uart4SendStr(char *p)
{
while (*p)
{
Uart4Send(*p++);
}
}
void main()
{
Uart4lnit();
IE2 = 0x10;
EA=1,;
Uart4SendStr(“Uart Test I\r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart4Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}
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14 Serial Port (UART) Communication

STC8F series microcontrollers have 4 full duplex asynchronous serial communication interfaces (serial port 1, serial port 2, serial port 3 and serial port 4). Each serial port consists of two

data buffers, a shift register, a serial control register and a baud rate generator. Each serial port data buffer consists of two independent receive and transmit buffers, which can transmit and

receive data simultaneously.

There are 4 modes for serial port 1 of STC8F series of microcontrollers, among them, the baud rates of two modes are variable, the baud rates of the other two modes are fixed, which can be

chosen for different applications. Serial port 2, serial port 3, serial port 4 have only two modes, and their baud rates are variable. Different baud rates and different modes can be set by the

software. It is flexible for the host to query the receiving or sending process, or use the interrupt method.

All the pins of serial port 1, serial port 2, serial port 3 and serial port 4 can be switched among multiple groups of ports, so that a serial port can be multiplexed into serial ports in a

time-sharing manner.

Symbol

SCON

SBUF
S2CON
S2BUF
S3CON
S3BUF
S4CON
S4BUF

PCON
AUXR
AUXR2
SADDR

SADEN

14.1 Serial Port Related Registers

Description

Serial port 1 control

Serial port 1 data buffer register
Serial port 2 control

Serial port 2 data buffer register
Serial port 3 control

Serial port 3 data buffer register
Serial port 4 control

Serial port 4 data buffer register
Power control register
Auxiliary register 1

Auxiliary register 2

Serial port address register

Serial port address enable

Address

98H
99H
9AH
9BH
ACH
ADH
84H
85H
87H
8EH
97H
A9H

B9H

B7

SMO/FE

S2SMO0

S3SMO0

S4SMO

SMOD

TOx12

14.2 Serial Port 1

Serial port 1 control register

Symbol
SCON

Address
98H

B7

SMO/FE

B6
SM1

Bit Address and Symbol
B6 B5 B4 B3
SM1 SM2 REN TB8
- S2SM2  S2REN  S2TB8
S3ST3 S3SM2  S3REN  S3TB8
S4ST4 S4SM2 SAREN S4TB8
SMODO0 LVDF POF GF1
T1x12 UART_MOx6 T2R T2_CIT
- - TXLNRX -
B5 B4 B3
SM2 REN TB8

B2

RB8

S2RB8

S3RB8

S4RB8

GF0

T2x12

B2
RB8

Bl BO
Tl RI
S2TI S2RI
S3TI S3RI
S4TI S4RI
PD IDL

EXTRAM S1ST2

Bl
TI

Value
after
reset

0000,0000
0000,0000
0100,0000
0000,0000
0000,0000
0000,0000
0000,0000
0000,0000
0011,0000
0000,0001
XXXIN,XXXX
0000,0000

0000,0000

BO
RI

SMO/FE: If the SMODO bit in the PCON register is 1, this bit is the frame error detection flag. When the

UART detects an invalid stop bit during reception, it is set by the UART receiver and must be cleared by
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software. If SMODO bit in PCON register is 0, this bit and SM1 specify the communication mode of

serial port 1 as shown in the following table:

SM0 SM1 the communication mode of serial port 1 Function description
0 0 Mode 0 synchronous shift serial mode
0 1 Mode 1 8-bit UART, whose baud-rate is variable
1 0 Mode 2 9-bit UART, whose baud-rate is fixed
1 1 Mode 3 9-bit UART, whose baud-rate is variable

SM2: Mode 2 or mode 3 multi-machine communication enable control bit. When serial port 1 adopts mode 2
or mode 3, if the SM2 bit is 1 and the REN bit is 1, the receiver is in the Address Frame Filter state. In
this case, the received 9th bit (RB8) can be used to filter the address frame. If RB8 = 1, it indicates that
the frame is an address frame, the address information can enter SBUF and the RI is 1, and then the
address information is compared in the interrupt service routine. If RB8 = 0, it indicates that the frame
is not an address frame, which should be discarded and keep Rl = 0. In mode 2 or mode 3, if the SM2
bit is 0 and the REN bit is 1, the receiver is in a state where the address frame filtering is disabled. The
received message can enter SBUF regardless of whether RB8 is 0 or 1, and make Rl = 1. Here, RB8 is
usually used as a check bit. Mode 1 and mode 0 are non-multi-machine communication modes. In these
two modes, SM2 should be set to 0.

REN: Receive enable control bit.

0: disable serial port receive data.
1: enable serial port receive data.
TB8: The 9th bit be transmitted for serial port 1lin mode 2 and 3. It can be set or cleared by software. It is
notused in mode O and mode 1.
RB8: The 9th bit received for serial port 1in mode 2 and 3 which is usually used as a check bit or address
frame/data frame flag. . It is notused in mode 0 and mode 1.

TI: Transmit interrupt request flag of serial port 1. In mode 0, when the ransmission of the 8th bit is completed,
Tl is set by the hardware automatically and requests the interrupt to the CPU. After the CPU responds
the interrupt, T1 must be cleared by software. In other modes, Tl is set by the hardware automatically at
the start of the stop bit transmittion and requests interrupts to the CPU. Tl must be cleared by software
after the interrupt is serviced.

RI: Receive interrupt request flag of serial port 1. In mode 0, when the serial port receives the 8th bit of datum,
RI is set by the hardware automatically and requests interrupt to the CPU. After the interrupt is serviced,
RI must be cleared by software. In other modes, RI is set by hardware automatically at the middle of
stop bit the serial port received, and requests the interrupt to the CPU. After the interrupt is serviced, RI
must be cleared by software.

Serial port 1 data buffer
Symbol Address B7 B6 B5 B4 B3 B2 B1 | BO
SBUF 99H
SBUF: It is used as the buffer in transmission and reception. SBUF is actually two buffers, read buffer and
write buffer. Two operations correspond to two different registers, one is write-only register (write
buffer), the other is read-only register (read buffer). Actually the CPU reads serial receive buffer when
reads SBUF, and writes to the SBUF will trigger the serial port to start sending data.
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Power control register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H SMOD SMODO LVDF POF GF1 GF0 PD IDL
SMOD: double Baud rate of serial port 1control bit.
0: disable double baud rate of the uart1.
1: enable double baud rate of the uartl.
SMODO: Frame error detection control bit.
0: No frame error detection function, SCON.7 is SMO function.
1: enable frame error detection function. The function of SMO/FE is FE.

Auxiliary register 1
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH TOx12 T1x12 UART_MOx6 T2R | T2_.C/T T2x12 EXTRAM | S1ST2
UART_MOx6: Baud rate select bit of UART1 while it works in mode 0.
0: The baud-rate of UART in mode 0 is SYSclk/12.
1: The baud-rate of UART in mode 0 is SYSclk/2.
S1ST2: Serial port 1 baud rate generator select bit.
0: Select Timer 1 as the baud-rate generator of UARTL.
1: Select Timer 2 as the baud-rate generator of UART 1.

Auxiliary register 2
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
AUXR2 97H - - - TXLNRX -
TXLNRX: Serial port 1 broadcast mode control bit.
0: Serial port 1 is in nomal mode.
1: Serial port 1 is in broadcast mode. That is, the RxD pin status is output to TXD pin in real time. The
TxD external pin can amplify and output the RxD pin signal in real time.

14.2.1 Serial Port 1 Mode 0

When mode 0 is selected for serial port 1, the serial port 1 operates in synchronous shift register mode.
When the serial port mode 0 communication speed setting bit UART_MOx6 is 0, the baud rate is fixed to
SYSclk/12. When UART_MOx6 is 1, the baud rate is fixed to SYSclk/2. RxD is used as serial communication
data pin, TxD is used as synchronous shift pulse output pin. 8-bit data are transmitted and received, LSB first.

Transmission process of mode 0: Transmission is initiated by any instruction that write data to SBUF. The
8-bit datum is output from the RxD pin at the baud rate of SYSclk/12 or SYSclk/2 (determined by the
UART_MOx6 divided by 12 or 2) , from LSB to MSB. The interrupt flag Tl is set when transmittion is
completed. The TxD pin outputs the synchronous shift pulse signal. When the write signal is valid, the transmit
control signal SEND is active (high) one clock apart, allowing RxD to send data while allowing the TxD
output the synchronous shift pulse. When a frame (8 bits) of datum is sent, all control signals are restored to
the original status, and only TI keeps high level and keeps the interrupt request status. TI must be cleared by
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software before sending data again.

Receiving process of mode 0: Receiving is initiated by setting REN=1 and the receive interrupt request
flag RI=0. After starting the receive process, RxD is the serial data input pin and TxD is the synchronous pulse
output pin. The serial receiving baud rate is SYSclk/12 or SYSclk/2 (determined by UART_MOXx6 is 12 or 2).
After receiving a frame of data (8 bits), the control signal is reset and the interrupt flag RI is set to 1, and
interrupt requet status appears. Rl must be cleared by software for the next receiving data.

seur |1
RxD X Do X D1 X D2 X D3 X D4 X D5 X D6 X D7 X
TI [

RI

Transmitting data (Serial port 1 mode 0)

S\,/g:rgf\l [ rRen=LR=0
RxD X Do X b1 X D2 X D3 X D4 X D5 X D6 X D7 X
TI

RI [

Receiving data (Serial port 1 mode 0)

When operating in mode 0, SM2 must be cleared so that TB8 and RB8 bits are not affected. Since the
baud rate is fixed at SYSclk/12 or SYSclk/2, no timer is required and the clock of the microcontroller is used
as the synchronous shift pulse directly.

The baud rates of serial port 1 mode O are shown in the following table, where SYSclk is the system
operating frequency:

UART_MOx6  Baud rate calculation formula

SY5clk
0 Baud rate = ——
12
SY5clk
1 Baud rate = —
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14.2.2 Serial Port 1 Mode 1

If SMO and SM1 of SCON are set to "01" by the software, serial port 1 will work in mode 1. This is a
8-bit UART format, where a frame of information consists 10 bits: 1 start bit, 8 data bits (LSB first) and 1 stop
bit. The baud rate is variable, which can be set by the software as needed. TxD is the data transmitting pin, and
RxD is the data receiving pin, the serial port is a full duplex receiver/transmitter.

Transmission process of mode 1: TxD is used as data output pin when transmitting a datum. Transmission
is initiated by writing SBUF. "1" is also written into the 9™ bit of transmission shift register by the writing
"SBUF" signal, and the TX control unit is notified to start sending. The shift register shifts the data right to
TxD port to send, and shifts "0" in the left to supplement. When the highest bit of data is shifted to the output
of the shift register, it is followed by the ninth bit *1", and all bits to the left of it are "0". This state condition
causes the TX control unit to make the last shift output, and then disables the transmission signal "SEND" to
complete the transmission of a frame of information and sets the interrupt request TI, and requests interrupt
processing to CPU.

Receiving process of mode 1: After the software sets the reception enable flag REN, that is REN = 1, the
receiver will detect the RxD pin signal. The receiver is ready to receive data when a "1" — "0" falling edge is
detected at RxD pin, and resets the receiving counter of the baud rate generator immediately, loads 1FFH into
the shift register. The received datum is shifted in from the right of the receiving shift register, the loaded 1FFH
is shifted out to the left. When the start bit "0" is shifted to the left of the shift register, the RX controller shifts
for the last time and completes a frame receiving. The received datum is valid only if the following two
conditions are met:

* RI=0;
* SM2=0 or the stop bit received is 1.

The datum received is loaded into SBUF, the stop bit is loaded into RB8, RI flag is set to request interrupt
to CPU. If the two conditions can not be met at the same time, the received data is invalid and is discarded.
Regardless of the conditions are met or not, the receiver will re-test RxD pin of the "1" — "0" edge, and
continue to receive the next frame. If the received datum is valid, the RI flag must be cleared by software in the
interrupt service routine. Usually, SM2 is set to "0" when serial port is operating in mode 1.

Write
SBUF

TxD | st { Do X b1 X b2 X 03 X b4 X D5 X D6 X D7 Y stop
Tl F

Transmitting data (Serial port 1 mode 1)

RxD | stat {po X b1 X b2 X b3 X b4 X D5 X b6 X D7 Y stop
RI [

Receiving data (Serial port 1 mode 1)
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The baud rate of serial port 1 is variable. It can be generated by timer 1 or timer 2. If the timer is in 1T
mode (12x speed), the corresponding baud rate is increased by 12 times.

The baud rate of serial port 1 mode 1 is calculated as follows, where SYSclk is the system operating
frequency.

Timer selected  Speed of timer Baud rate calculation formula
SYSclk
1T reload wvalue of timer 2 = 655336 —
4 % baud rate
Timer 2
SYSclk
12T reload wvalue of Himer 2 = 63536 —
12 = 4 = baud rate
SYSclk
1T reload wvalue of timer 1 = 63536 —
4 % baud rate
Timer 1 mode 0
SYSclk
12T reload wvalue of Himer 1 = 63536 —
12 = 4 = baud rate
SYSclk .
1T reload walue of timer 1 =256 — W 2AMeD
32 ® baud rate
Timer 1 mode 2
SYSclk )
12T reload walue of timer 1 =256 — ¥ 25MoD

12 % 32 x baud rate

The reload value of the timers corresponding to the common frequency and the common baud rate are as
following.

Timer 2 Timer 1 mode 0 Timer 1 mode 2
reeney Baud rate SMOD=1 SMOD=0
(MHz) 1T mode 12T mode 1T mode 12T mode
1T mode 12T mode 1T mode 12T mode

us00  FFE8H  FFFEH  FFESH  FFFEH FAH - FDH -
sw0  FFDOH ~ FFFCH  FFDOH  FFFCH FAH FFH FAH -

11,0502 w00  FFB8H  FFFAH  FFB8H  FFFAH EEH - F7H -
w200  FF70H  FFF4H  FF70H  FFF4H DCH FDH EEH -
9600 FEEOH  FFE8H  FEEOH  FFE8H B8H FAH DCH FDH
ns00  FFD8H - FFD8H - F6H - FBH -
ss00  FFBOH - FFBOH - ECH - F6H -

18432 w0  FF88H  FFF6H  FF88H  FFF6H E2H - FIH -
200  FFIOH  FFECH  FF10H  FFECH C4H FBH E2H -
9600 FE20H  FFD8H  FE20H  FFD8H 88H F6H C4H FBH
us200  FFDOH ~ FFFCH  FFDOH  FFFCH FAH FFH FAH -
sw0  FFAOH  FFF8H  FFAOH  FFF8H E8H FEH F4H FFH

221184 w0 FF70H  FFF4AH  FF70H  FFF4H DCH FDH EEH -
w200  FEEOH  FFE8H  FEEOH  FFESH B8H FAH DCH FDH
w0  FDCOH  FFDOH  FDCOH  FFDOH 70H FAH B8H FAH
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14.2.3 Serial Port 1 Mode 2

If the two bits of SMO and SM1 are 10, serial port 1 operates in mode 2. Serial port 1 operating mode 2 is
a 9-bit data asynchronous communication UART. One frame information consists of 11 bits: 1 start bit, 8 data
bits (LSB first), 1 programmable bit ( 9" bit) and 1 stop bit. The transmit programmable bit (9th bit) is
supplied by TB8 in SCON, which can be configured as either 1 or 0 by software. The odd/even parity bit P in
the PSW can be loaded into TB8. Not only can TB8 be used as either a multi-machine communication
address/data flag, but also it can be used as datum parity check bit. The ninth bit is received into RB8 of SCON.
TxD is the transmitting pin, and RxD is the receiving pin, the serial port is a full duplex receiver/transmitter.

The baud rate of mode 2 is fixed to the system clock divided by 64 or 32 depending on the value of
SMOD in PCON.

The baud rate of serial port 1 mode 2 is shown in the following table, where SYSclk is the system
operating frequency.

Baud rate calculation

SMOD
formula
SYSclk
0 baud rate = ———
a4
SYSclk
1 baud rate = ———
32

Except that the source of the baud rate is slightly different, and the 9" bit of the shift register supplied by
TB8 while is being sent is different, the functional and structure of mode 2 and mode 1 are basically the same,
the receiving / sending operation and timing of mode 2 and mode lare also basically the same.

After the receiver receives a frame of information, the following conditions must be met at the same time.

* RI=0
* SM2=0 or SM2=1 and the 9" bit received RB8=1.

Only when the two conditions above are satisfied at the same time, the data received in shift register is
loaded into SBUF and RB8. The RI flag is set to 1, and the interrupt request processing is requested to CPU. If
one of the above conditions is not satisfied, the data just received in the shift register is invalid and is discarded,
and the Rl is not set. Regardless of the above conditions are met or not, the receiver again begins to detect the
RxD pin hopping information to receive the next frame of information. In mode 2, the received stop bit is not
related to SBUF, RB8 and RI.

It provides for the convenience of multi-machine communication by setting SM2, TB8 of SCON and
communication protocol using the software.

Write
SBUF

TxD —| stat £ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X 783 Y Stop
Tl [

Transmitting data (Serial port 1 mode 2)
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RxD | stat { po X b1 X D2 X 03 X pa X D5 X D6 X D7 X RE8 Y Stop
RI [

Receiving data (Serial port 1 mode 2)

14.2.4 Serial Port 1 Mode 3

If the two bits of SMO and SM1 are 11, serial port 1 operates in mode 3. Serial port 1 operating mode 3 is
a 9-bit data asynchronous communication UART. One frame information consists of 11 bits: 1 start bit, 8 data
bits (LSB first), 1 programmable bit ( 9™ bit) and 1 stop bit. The transmit programmable bit (9th bit) is
supplied by TB8 in SCON, which can be confugred as either 1 or 0 by software. The odd/even parity bit P in
the PSW can be loaded into TB8. Not only can TB8 be used as either a multi-machine communication
address/data flag, but also it can be used as datum parity check bit. The ninth bit is received into RB8 of SCON.
TxD is the transmitting pin, and RxD is the receiving pin, the serial port is a full duplex receiver/transmitter.

Except that the 9™ bit of the shift register supplied by TB8 while is being sent is different, the functional
and structure of mode 3 and mode 1 are basically the same, the receiving / sending operation and timing of
mode 3 and mode lare also basically the same.

After the receiver receives a frame of information, the following conditions must be met at the same time.

* RI=0
« SM2=0 or SM2=1 and the 9" bit received RB8=1.

Only when the two conditions above are satisfied at the same time, the data received in shift register is
loaded into SBUF and RB8. The RI flag is set to 1, and the interrupt request processing is requested to CPU. If
one of the above conditions is not satisfied, the data just received in the shift register is invalid and is discarded,
and the RI is not set. Regardless of the above conditions are met or not, the receiver again begins to detect the
RxD pin hopping information to receive the next frame of information. In mode 3, the received stop bit is not
related to SBUF, RB8 and RI.

It provides for the convenience of multi-machine communication by setting SM2, TB8 of SCON and
communication protocol using the software.

Write
SBUF

TxD —| start £ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X 783 Y Stop
TI F

Transmitting data (Serial port 1 mode 3)
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Write o

SCON _ [ ren=tR0
RXxD start £ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y Stop
RI

Receiving data (Serial port 1 mode 3)

The baud rate calculation formula of serial port 1 mode 3 is exactly the same as that of mode 1. Please
refer to the mode 1 baud rate calculation formula.

14.2.5 Automatic Address Recognition

Serial port 1 slave address control registers

Symbol ~ Address B7 |  B6 B5 B4 | B3 B2 B1 BO
SADDR A9H
SADEN B9H

SADDR: Slave address register
SADEN: Slave address mask register

The automatic address recognition function is typically used in the field of multi-machine
communications. Its main principle is that the slave system identifies the address information from the master
serial port data stream through the hardware comparison function. The address of the slave is set by the
registers SADDR and SADEN. The hardware filters the slave address automatically. The hardware will
generate a serial port interrupt when the slave address information from the master matches the slave address
set by the slave. Otherwise, the hardware will discard the serial port data automatically without any
interruption. When a number of slaves in Idle mode are connected together, only the slave that matches the
slave address will wake up from Idle mode. Then the power consumption of the slave MCU reduces greatly.
Constantly entering the serial port interrupt which reduces the system execution efficiency can be avoided even
if the slave is in normal operation.

To use the automatic address recognition feature of the serial port, mode 2 or mode 3 of the serial port of
the MCU that participates in communication is selected. Usually the mode 3 with variable baud rate is selected
because the baud rate of mode 2 is fixed , and it is inconvenient to adjust. And SM2 bit of slave SCON is set to
1. The 9th bit which is stored in RB8 of the 9-bit data in serial port working in mode 2 or 3 is the address/data
flag. When the 9th bit is 1, it indicates the previous 8-bit datum stored in SBUF is the address information. If
SM2 is set to 1, the slave MCU will filter out non-address data whose 9th bit is O automatically while the
address data whose 9th bit is 1 in SBUF will automatically be matched with the address set in SADDR and
SADEN. If the address matches, RI will be set to 1" and an interrupt will occur. Otherwise the received serial
data is discarded.

The slave address is set by two registers, SADDR and SADEN. SADDR is the slave address register,
where the slave address is stored. SADEN is the slave address mask register, which is used to set the ignore bit
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in the address information. The setting method is as follows.

For example
SADDR = 11001010
SADEN = 10000001

Then the matched address is Ixxxxxx0

That is, as long as bit 0 is 0 and bit 7 is 1 in the address data sent by the master, the address can be

matched with the local address.

Another example

SADDR = 11001010

SADEN = 00001111

Then the matched address is xxxx1010

That is, as long as the low 4 bits are 1010 in the address data sent by the master, the address can be

matched with the local address. The high 4 bits are ignored.

The Broadcast Address (FFH) can be used by the master select all the slaves simultaneously for

communication.

14.3 Serial Port 2

Serial port 2 control register
Symbol Address B7 B6 B5 B4 B3 B2
S2CON 9AH S2SM0 - S2SM2 S2REN | S2TB8 S2RB8

S2SMQ: Serial port 2 mode select bit.

S2SMO0  Serial port 2 mode Function description
0 Mode 0 8-bit UART, whose baud-rate is variable
1 Mode 1 9-bit UART, whose baud-rate is variable

Bl
S2TI

BO
S2RI

S2SM2: Serial port 2 multi-machine communication control enable bit. In mode 1, if the S2SM2 bit is 1 and
the S2REN bit is 1, the receiver is in the address frame filter state. In this case, the received 9th bit
(S2RB8) can be used to filter the address frame. If S2RB8 = 1, the frame is the address frame, address
information can enter S2BUF, S2RI becomes 1, and then address can be compared in the interrupt
service routine. If S2RB8 = 0, it indicates that the frame is not an address frame and should be
discarded and keep S2RI1 = 0. In mode 1, if the S2SM2 bit is 0 and the S2REN bit is 1, the receiver is in
the address frame filter disabled state. Regardless of the received S2RB8 is 0 or 1, the information
received can enter into the S2BUF, and make S2RI = 1. Here, S2RB8 is usually used as check bit.

Mode 0 is non-multi-machine communication mode, where S2SM2 should be 0.
S2REN: Receive enable control bit.
0: disable serial port receive data.
1: enable serial port receive data.

S2TB8: S2TB8 is the 9th bit of datum to be sent when serial port 2 is in mode 1, which is usually used as a
parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.

In mode 0, this bit is not used.

S2RB8: S2RB8 is the 9th bit of datum received when serial port 2 is in mode 1, which is usually used as a
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parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.
In mode O, this bit is not used.

S2TI: Transmit interrupt request flag of serial port 2. S2T1 is set by the hardware automatically at the start of
the stop bit transmission and requests interrupts to the CPU. S2TI must be cleared by software after the
interrupt is serviced.

S2RI: Receive interrupt request flag of serial port 2. S2RI is set by hardware automatically at the middle of
stop bit the serial port received, and requests the interrupt to the CPU. After the interrupt is serviced,
S2RI1 must be cleared by software.

Serial port 2 data register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S2BUF 9BH
S2BUF: It is used as the buffer in transmission and reception for serial port 2. S2BUF is actually two buffers,
read buffer and write buffer. Two operations correspond to two different registers, one is write-only
register (write buffer), the other is read-only register (read buffer). Actually the CPU reads serial
receive buffer when reads S2BUF, and writes to the S2BUF will trigger the serial port to start sending
data.

14.3.1 Serial Port 2 Mode 0

Serial port 2 mode 0 is 8-bit UART mode with variable baud rate, where a frame of information consists
10 bits: 1 start bit, 8 data bits (LSB first) and 1 stop bit. The baud rate is variable, which can be set by the
software as needed. TxD2 is the data transmitting pin, and RxD?2 is the data receiving pin, the serial port is a
full duplex receiver/transmitter.

Write
S2BUF

Tx02 | stat { po X b1 X b2 X D3 X D4 X D5 X D6 X D7 Y stop
s2TI [

Transmitting data (Serial port 2 mode 0)

Write _ _
S2CON S2REN=1, S2RI=0

RxD2 —| stat £ D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 Y Stop
S2RI [

Receiving data (Serial port 2 mode 0)

The baud rate of serial port 2 is variable. It is generated by timer 2. If the timer is in 1T mode (12x speed),
the corresponding baud rate is increased by 12 times.

The baud rate of serial port 2 mode 0 is calculated as follows, where SYSclk is the system operating
frequency.
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Timer selected  Speed of timer Baud rate calculation formula

aYsclk
4 % haud rate

1T reload walue of Hmer 2 = 65536 —

Timer 2
SYSclk

12 = 4 = baud rate

12T reload walue of Hmer 2 = 65536 —

14.3.2 Serial Port 2 Mode 1

Serial port 2 operating mode 1 is a 9-bit data UART mode with ariable baud rate. One frame information
consists of 11 bits: 1 start bit, 8 data bits (LSB first), 1 programmable bit ( 9" bit) and 1 stop bit. The baud rate
is variable, which can be set by the software as needed. TxD2 is the data transmitting pin, and RxD2 is the data
receiving pin, the serial port is a full duplex receiver/transmitter.

Write
S2BUF

TxD2 —| stat £ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X 783 Y Stop
S2TI F

Transmitting data (Serial port 2 mode 1)

RxD2 —| start { DO X DL X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y Stop
S2RI [

Receiving data (Serial port 2 mode 1)

The baud rate calculation formula of serial port 2 mode 1 is exactly the same as that of mode 0. Please
refer to the mode 0 baud rate calculation formula.

14.4Serial Port 3

Serial port 3 control register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S3CON ACH S3SMO0 S3ST3 S3SM2 S3REN | S3TB8 S3RB8 S3TI S3RI

S3SMO: Serial port 3 mode select bit.

S3SMO  Serial port 3 mode Function description
0 Mode 0 8-bit UART, whose baud-rate is variable
1 Mode 1 9-bit UART, whose baud-rate is variable
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S3ST3: Serial port 3 baud rate generator select bit.

0: Select Timer 2 as the baud-rate generator of UART3.
1: Select Timer 3 as the baud-rate generator of UART3.

S3SM2: Serial port 3 multi-machine communication control enable bit. In mode 1, if the S3SM2 bit is 1 and
the S3REN bit is 1, the receiver is in the address frame filter state. In this case, the received 9th bit
(S3RB8) can be used to filter the address frame. If S3RB8 = 1, the frame is the address frame, address
information can enter S3BUF, S3RI becomes 1, and then address can be compared in the interrupt
service routine. If S3RB8 = 0, it indicates that the frame is not an address frame and should be
discarded and keep S3RI = 0. In mode 1, if the S3SM2 bit is 0 and the S3REN bit is 1, the receiver is in
the address frame filter disabled state. Regardless of the received S3RB8 is 0 or 1, the information
received can enter into the S3BUF, and make S3RI = 1. Here, S3RB8 is usually used as check bit.
Mode 0 is non-multi-machine communication mode, where S3SM2 should be 0.

S3REN: Receive enable control bit.

0: disable serial port receive data.
1: enable serial port receive data.

S3TB8: S3TB8 is the 9th bit of datum to be sent when serial port 3 is in mode 1, which is usually used as a
parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.
In mode O, this bit is not used.

S3RB8: S3RB8 is the 9th bit of datum received when serial port 3 is in mode 1, which is usually used as a
parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.
In mode O, this bit is not used.

S3TI: Transmit interrupt request flag of serial port 3. S3TI is set by the hardware automatically at the start of
the stop bit transmission and requests interrupts to the CPU. S3TI must be cleared by software after the
interrupt is serviced.

S3RI: Receive interrupt request flag of serial port 3. S3RI is set by hardware automatically at the middle of
stop bit the serial port received, and requests the interrupt to the CPU. After the interrupt is serviced,
S3RI must be cleared by software.

Serial port 3 data register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S3BUF ADH
S3BUF: It is used as the buffer in transmission and reception for serial port 3. S3BUF is actually two buffers,
read buffer and write buffer. Two operations correspond to two different registers, one is write-only
register (write buffer), the other is read-only register (read buffer). Actually the CPU reads serial
receive buffer when reads S3BUF, and writes to the S3BUF will trigger the serial port to start sending
data.

14.4.1 Serial Port 3 Mode 0

Serial port 3 mode 0 is 8-bit UART mode with variable baud rate, where a frame of information consists
10 bits: 1 start bit, 8 data bits (LSB first) and 1 stop bit. The baud rate is variable, which can be set by the
software as needed. TxD3 is the data transmitting pin, and RxD3 is the data receiving pin, the serial port is a
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full duplex receiver/transmitter.

Write
S3BUF

TxD3 —| start { D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y Stop
S3TI F

Transmitting data (Serial port 3 mode 0)

RxD3 | start { po X b1 X b2 X D3 X b4 X D5 X D6 X D7 Y stop
S3RI [

Receiving data (Serial port 3 mode 0)

The baud rate of serial port 3 is variable. It is generated by timer 2 or timer 3. If the timer is in 1T mode
(12x speed), the corresponding baud rate is increased by 12 times.

The baud rate of serial port 3 mode 0 is calculated as follows, where SYSclk is the system operating
frequency.

Timer selected  Speed of timer Baud rate calculation formula
SYSclk
1T reload wvalue of Himer 2 = 655336 —
4 % baud rate
Timer 2
SYSclk
12T reload wvalue of Himer 2 = 655336 —
12 % 4 = baud rate
SYSclk
1T reload wvalue of Himer 3 = 635336 —
4 % baud rate
Timer 3
SYSclk
12T reload wvalue of Himer 3 = 65336 —

12 % 4 = baud rate

14.4.2 Serial Port 3 Mode 1

Serial port 3 operating mode 1 is a 9-bit data UART mode with variable baud rate. One frame information
consists of 11 bits: 1 start bit, 8 data bits (LSB first), 1 programmable bit ( 9" bit) and 1 stop bit. The baud rate
is variable, which can be set by the software as needed. TxD3 is the data transmitting pin, and RxD3 is the data
receiving pin, the serial port is a full duplex receiver/transmitter.
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Write
S3BUF

TxD3 | stat { po X b1 X D2 X 03 X 4 X D5 X D6 X D7 X 7B8 Y Stop
S3TI [

Transmitting data (Serial port 3 mode 1)

Write _ _
S3CON S3REN=1,S3RI=0

RxD3 | stat { o X b1 X D2 X D3 X b4 X D5 X D6 X D7 X RB8 Y Stop
S3RI [

Receiving data (Serial port 1 mode 1)

The baud rate calculation formula of serial port 3 mode 1 is exactly the same as that of mode 0. Please
refer to the mode O baud rate calculation formula.

14.5Serial Port 4

Serial port 4 control register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
S4CON 84H S4SMO S4ST4 S4SM2 S4REN | SATB8 S4RBS8 S4TI S4RI

S4SMO: Serial port 4 mode select bit.

SASMO  Serial port 4 mode Function description
0 Mode 0 8-bit UART, whose baud-rate is variable
1 Mode 1 9-bit UART, whose baud-rate is variable

S4ST4: Serial port 4 baud rate generator select bit.

0: Select Timer 2 as the baud-rate generator of UARTA4.
1: Select Timer 4 as the baud-rate generator of UARTA4.

S4SM2: Serial port 4 multi-machine communication control enable bit. In mode 1, if the S4SM2 bit is 1 and
the S4REN bit is 1, the receiver is in the address frame filter state. In this case, the received 9th bit
(S4RB8) can be used to filter the address frame. If SARB8 = 1, the frame is the address frame, address
information can enter SABUF, S4RI becomes 1, and then address can be compared in the interrupt
service routine. If S4ARB8 = 0, it indicates that the frame is not an address frame and should be
discarded and keep S4RI1 = 0. In mode 1, if the S4SM2 bit is 0 and the S4REN bit is 1, the receiver is in
the address frame filter disabled state. Regardless of the received S4RB8 is 0 or 1, the information
received can enter into the S4BUF, and make S4RI = 1. Here, S4RB8 is usually used as check bit.
Mode 0 is non-multi-machine communication mode, where S4SM2 should be 0.

S4REN: Receive enable control bit.

0: disable serial port receive data.
1: enable serial port receive data.
S4TB8: S4TB8 is the 9th bit of datum to be sent when serial port 4 is in mode 1, which is usually used as a
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parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.
In mode O, this bit is not used.

S4RB8: S4RBS8 is the 9th bit of datum recieved when serial port 4 is in mode 1, which is usually used as a
parity check bit or an address frame / data frame flag. It can be set or cleared by software as required.
In mode O, this bit is not used.

SA4TI: Transmit interrupt request flag of serial port 4. S4TI is set by the hardware automatically at the start of
the stop bit transmittion and requests interrupts to the CPU. S4TI must be cleared by software after the
interrupt is serviced.

S4RI: Receive interrupt request flag of serial port 4. S4RI is set by hardware automatically at the middle of
stop bit the serial port received, and requests the interrupt to the CPU. After the interrupt is serviced,
S4RI1 must be cleared by software.

Serial port 4 data register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
S4BUF 85H
S4BUF: It is used as the buffer in transmission and reception for serial port 4. SABUF is actually two buffers,
read buffer and write buffer. Two operations correspond to two different registers, one is write-only
register (write buffer), the other is read-only register (read buffer). Actually the CPU reads serial
receive buffer when reads S4BUF, and writes to the SABUF will trigger the serial port to start sending
data.

14.5.1 Serial Port4 Mode 0

Serial port 4 mode 0 is 8-bit UART mode with variable baud rate, where a frame of information consists
10 bits: 1 start bit, 8 data bits (LSB first) and 1 stop bit. The baud rate is variable, which can be set by the
software as needed. TxD4 is the data transmitting pin, and RxD4 is the data receiving pin, the serial port is a
full duplex receiver/transmitter.

Write
S4BUF

x4 | start { oo X D1 X b2 X D3 X D4 X D5 X D6 X D7 Y stop
S4TI [

Transmitting data (Serial port 4 mode 0)

Write
S4REN=1, S4RI=0
S4CON —|_| .

RxD4 —| stat £ D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 Y Stop
S4RI [

Receiving data (Serial port 4 mode 0)

The baud rate of serial port 4 is variable. It is generated by timer 2 or timer 4. If the timer is in 1T mode
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(12x speed), the corresponding baud rate is increased by 12 times.

The baud rate of serial port 4 mode 0 is calculated as follows, where SYSclk is the system operating
frequency.

Timer selected  Speed of timer Baud rate calculation formula
SYSclk
1T reload wvalue of Himer 2 = 65336 —
4 % baud rate
Timer 2
SYSclk
12T reload wvalue of Himer 2 = 65336 —
12 % 4 = baud rate
SYSclk
1T reload wvalue of Himer 4 = 65336 —
4 % baud rate
Timer 4
SYSclk
12T reload wvalue of Himer 4 = 65336 —

12 % 4 = baud rate

14.5.2 Serial Port 4 Mode 1

Serial port 4 operating mode 1 is a 9-bit data UART mode with ariable baud rate. One frame information
consists of 11 bits: 1 start bit, 8 data bits (LSB first), 1 programmable bit ( 9" bit) and 1 stop bit. The baud rate
is variable, which can be set by the software as needed. TxD4 is the data transmitting pin, and RxD4 is the data
receiving pin, the serial port is a full duplex receiver/transmitter.

Write
S4BUF

TxD4 | stat { po X b1 X D2 X 03 X D4 X D5 X D6 X D7 X TB8 Y Stop
S4TI [

Transmitting data (Serial port 4 mode 1)

Write _ _
SACON S4REN=1,S4RI=0

RxD4 | stat { o X b1 X D2 X D3 X b4 X D5 X D6 X D7 X R88 Y Stop
S4RI [

Receiving data (Serial port 4 mode 1)

The baud rate calculation formula of serial port 4 mode 1 is exactly the same as that of mode 0. Please
refer to the mode 0 baud rate calculation formula.
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14.6 Precautions for Serial Port

There are some precautions for serial ports about request for interrupt:

When the mode is 8 bits data,there will be a T interrupt after send out the whole stop status.

Write
SBUF

TxD —IStart/<DOXD1X p2 X D3 X D4 X D5 X D6 X D7 Y Stop
TI [

Send data

When the mode is 8 bits data,there will be a Rl interrupt after receive a half of the stop bit.

Write
SCON

RxD | stat { o X b1 X b2 X 03 X b4 X D5 X D6 X D7 Y stop
RI [

Receive data

REN=1, RI=0

When the mode is 9 bits data,there will be a TI interrupt after send out the whole stop status.

Write
SBUF

Tx0 | stat {po X b1 X D2 X 03 X b4 X D5 X D6 X D7 X 7B8 Y Stop
TI [

Send data
When the mode is 9 bits data,there will be a Rl interrupt after receive a half of the stop bit.

Write
SCON

RxD —| stat { D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y Stop
RI [

Receive data

REN=1,RI=0
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14.7 Demo code

14.7.1 Serial port 1 use timer 2 as Baud Rate Generator

Assembly code

AUXR
T2H
T2L

BUSY
WPTR
RPTR
BUFFER

UART_ISR:

CHKRI:

UARTISR_EXIT:

UART_INIT:

UART_SEND:

DATA
DATA
DATA

BIT

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

JNB
CLR
CLR

JNB
CLR
MOV
ANL
ADD
MOV
MOV
INC

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV
RET

JB
SETB

8EH
0D6H
0D7H

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
0023H
UART_ISR

0100H

ACC
PSW
PSW,#08H

TI,CHKRI
TI
BUSY

RILUARTISR_EXIT
RI

AWPTR

A#OFH
A#BUFFER

RO,A

@RO,SBUF

WPTR

PSW
ACC

SCON,#50H

T2L ,#0E8H ;65536-11059200/115200/4=0FFE8H
T2H,#0FFH

AUXR #15H

BUSY

WPTR,#00H

RPTR,#00H

BUSY,$
BUSY
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MOV SBUFA
RET
UART_SENDSTR:
CLR A
MOVC A @A+DPTR
Jz SENDEND
LCALL UART_SEND
INC DPTR
JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#STRING
LCALL UART_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT
sfr AUXR
sfr T2H
sfr T2L
bit busy;
char wptr;
char rptr;

char buffer[16];

11059200UL

(65536 - FOSC /115200 / 4)

0x8e;
0xd6;
0xd7;
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void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (R1)

{
RI=0;

buffer[wptr++] = SBUF;

wptr &= 0x0f;

}

void Uartlnit()

{
SCON = 0x50;
T2L = BRT;
T2H = BRT >> §;
AUXR = 0x15;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void UARTsend(char dat)

{
while (busy);
busy = 1;
SBUF = dat;
}

void UARTsendStr(char *p)
{

while (*p)
{
UARTsend(*p++);
}
}
void main()
{
Uartlnit();
ES=1;
EA=1;
UARTsendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;

}

}
}
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14.7.2Serial port 1 wuse timer 1 as Baud Rate
Generator(MODE 0)
Assembly code
AUXR DATA 8EH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
UART_ISR:
PUSH ACC
PUSH PSW
MOV PSW,#08H
JNB TI,CHKRI
CLR Tl
CLR BUSY
CHKRI:
JNB RILUARTISR_EXIT
CLR RI
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @RO,SBUF
INC WPTR
UARTISR_EXIT:
POP PSwW
POP ACC
RETI
UART_INIT:
MOV SCON,#50H
MOV TMOD,#00H
MOV TL1#0E8H ;65536-11059200/115200/4=0FFE8H
MOV TH1,#0FFH
SETB TR1
MOV AUXR #40H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART_SEND:
JB BUSY,$
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SETB BUSY
MOV SBUFA
RET

UART_SENDSTR:

CLR A
MOVC A @A+DPTR
Jz SENDEND
LCALL UART_SEND
INC DPTR
JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#STRING
LCALL UART_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uartlsr() interrupt 4
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{
if (T1)
{
TI=0;
busy = 0;
}
if (RI)
{
RI =0;
buffer[wptr++] = SBUF;
wptr &= 0x0f;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >>8;
TR1=1;
AUXR = 0x40;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void UARTsendStr(char *p)
{
while (*p)
{
UARTsend(*p++);
}
}
void main()
{
Uartlnit();
ES=1;
EA=1,;

UARTsendStr(“Uart Test \r\n”);

while (1)
{
if (rptr = wptr)
{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;
}
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14.7.3Serial port 1 use timer as Baud Rate
Generator(MODE 2)
Assembly code
AUXR DATA 8EH
BUSY BIT 20H.0
WPTR DATA 21H
RPTR DATA 22H
BUFFER DATA 23H ;16 bytes
ORG 0000H
LIMP MAIN
ORG 0023H
LIMP UART_ISR
ORG 0100H
UART_ISR:
PUSH ACC
PUSH PSW
MOV PSW,#08H
JNB TI,CHKRI
CLR TI
CLR BUSY
CHKRI:
JNB RILUARTISR_EXIT
CLR RI
MOV AWPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV @RO0,SBUF
INC WPTR
UARTISR_EXIT:
POP PSW
POP ACC
RETI
UART_INIT:
MOV SCON,#50H
MOV TMOD,#20H
MOV TL1,#0FDH ;256-11059200/115200/32=0FDH
MOV TH1,#0FDH
SETB TR1
MOV AUXR #40H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET

-292 -



STC8F Series Manual

UART_SEND:
JB BUSY,$
SETB BUSY
MOV SBUFA
RET
UART_SENDSTR:
CLR A
MOVC A @A+DPTR
Jz SENDEND
LCALL UART_SEND
INC DPTR
JMP UART_SENDSTR
SENDEND:
RET
MAIN:
MOV SP#3FH
LCALL UART_INIT
SETB ES
SETB EA
MOV DPTR,#STRING
LCALL UART_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC

#define  BRT
sfr AUXR
bit busy;
char wptr;
char rptr;

char buffer[16];

11059200UL

(256 - FOSC / 115200 / 32)

0x8e;
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void Uartlsr() interrupt 4
{
if (TI)
{
TI=0;
busy = 0;
}
if (RI)
{
RI=0;
buffer[wptr++] = SBUF;
wptr &= 0x0f;

}

void Uartlnit()

{
SCON = 0x50;
TMOD = 0x20;
TL1=BRT;
TH1 = BRT;
TR1=1;
AUXR = 0x40;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void UARTsend(char dat)
{

while (busy);

busy = 1;

SBUF = dat;
}

void UARTsendStr(char *p)
{
while (*p)
{
UARTsend(*p++);
}
}

void main()

{
Uartlnit();
ES=1;
EA=1;

UARTsendStr(“Uart Test \r\n”);

while (1)
{
if (rptr 1= wptr)
{
UARTsend(buffer[rptr++]);
rptr &= 0xOf;
}
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14.7.4 Serial port 2 use timer 2 as Baud Rate Generator

Assembly code

AUXR
T2H
T2L
S2CON
S2BUF
IE2

BUSY
WPTR

RPTR
BUFFER

UART2_ISR:

CHKRI:

DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

UART2ISR_EXIT:

UARTZ2_INIT:

POP
POP
RETI

MOV
MOV
MOV
MOV
CLR

MOV
MOV

8EH
0D6H
0D7H
9AH
9BH
0AFH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
0043H
UART2_ISR

0100H

ACC
PSW
PSW,#08H

A,S2CON
ACC.1,CHKRI
S2CON,#NOT 02H
BUSY

ACC.0,UART2ISR_EXIT
S2CON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@RO0,S2BUF

WPTR

PSW
ACC

S2CON #50H

T2L,#0E8H ;65536-11059200/115200/4=0FFE8H
T2H,#0FFH

AUXR #14H

BUSY

WPTR,#00H

RPTR,#00H

- 295 -



STC8F Series Manual

RET

UART2_SEND:
JB BUSY,$
SETB BUSY
MOV S2BUFA
RET

UART2_SENDSTR:

CLR A
MOVC A @A+DPTR
Jz SEND2END
LCALL UART2_SEND
INC DPTR
JMP UART2_SENDSTR
SEND2END:
RET
MAIN:
MOV SP#3FH
LCALL UART2_INIT
MOV IE2,#01H
SETB EA
MOV DPTR,#STRING
LCALL UART2_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART2_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

sfr S2CON =  0x9a;
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sfr S2BUF = 0x9b;
sfr 1E2 = Oxaf;
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart2lsr() interrupt 8

{
if (S2CON & 0x02)
{
S2CON &= ~0x02;
busy = 0;
}
if (S2CON & 0x01)
{
S2CON &= ~0x01;
buffer[wptr++] = S2BUF;
wptr &= 0x0f;
}
}
void Uart2Init()
{
S2CON = 0x50;
T2L = BRT;
T2H = BRT >>8§;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart2Send(char dat)
{
while (busy);
busy = 1;
S2BUF = dat;
}
void Uart2SendStr(char *p)
{
while (*p)
{
Uart2Send(*p++);
}
}
void main()
{
Uart2Init();
IE2 = 0x01;
EA=1,;

Uart2SendStr(“Uart Test \r\n”);

while (1)
{
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if (rptr 1= wptr)
{

Uart2Send(buffer[rptr++]);

rptr &= 0xOf;

14.7.5 Serial port 3 use timer 2 as Baud Rate Generator

Assembly code

AUXR DATA
T2H DATA
T2L DATA
S3CON DATA
S3BUF DATA
IE2 DATA

BUSY BIT

WPTR DATA
RPTR DATA
BUFFER DATA

ORG
LIMP
ORG
LIMP

ORG

UART3_ISR:
PUSH
PUSH
MOV

MOV
JNB
ANL
CLR
CHKRI:
JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC
UART3ISR_EXIT:
POP
POP
RETI

UART3_INIT:
MOV
MOV

8EH

0D6H
0D7H
0ACH
O0ADH
0AFH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
008BH
UART3_ISR

0100H

ACC
PSW
PSW,#08H

A,S3CON
ACC.1,CHKRI
S3CON,#NOT 02H
BUSY

ACC.0,UART3ISR_EXIT
S3CON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@RO0,S3BUF

WPTR

PSW
ACC

S3CON #10H

T2L #0E8H ;65536-11059200/115200/4=0FFE8H
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MOV T2H,#0FFH
MOV AUXR #14H
CLR BUSY
MOV WPTR,#00H
MOV RPTR,#00H
RET
UART3_SEND:
JB BUSY,$
SETB BUSY
MOV S3BUFA
RET
UART3_SENDSTR:
CLR A
MOVC A @A+DPTR
Jz SEND3END
LCALL UART3_SEND
INC DPTR
JMP UART3_SENDSTR
SEND3END:
RET
MAIN:
MOV SP#3FH
LCALL UART3_INIT
MOV IE2,#08H
SETB EA
MOV DPTR,#STRING
LCALL UART3_SENDSTR
LOOP:
MOV ARPTR
XRL AWPTR
ANL A#OFH
Jz LOOP
MOV ARPTR
ANL A#OFH
ADD A#BUFFER
MOV RO,A
MOV A,@RO
LCALL UART3_SEND
INC RPTR
JMP LOOP
STRING: DB 'Uart Test !',0DH,0AH,00H
END
C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC
#define BRT

11059200UL

(65536 - FOSC / 115200/ 4)
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sfr AUXR =
sfr T2H =
sfr T2L =
sfr S3CON =
sfr S3BUF =
sfr 1E2 =
bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17
{
if (S3CON & 0x02)

{
S3CON &= ~0x02;

busy = 0;
}
if (S3CON & 0x01)

{
S3CON &= ~0x01;

0x8e;
0xd6;
0xd7;
Oxac;
Oxad;
Oxaf;

buffer[wptr++] = S3BUF;

wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x10;
T2L = BRT;
T2H = BRT >> 8;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)

{
while (busy);
busy = 1;
S3BUF = dat;
}

void Uart3SendStr(char *p)
{

while (*p)
{
Uart3Send(*p++);
}
}
void main()
{
Uart3Init();
IE2 = 0x08;
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al

EA=1,

Uart3SendStr(“Uart Test \r\n”);

while (1)
{

if (rptr 1= wptr)

{

Uart3Send(buffer[rptr++]);

rptr &= 0xOf;

14.7.6 Serial port 3 use timer 3 as Baud Rate Generator

Assembly code

T4T3M
T4H
T4L
T3H
T3L
S3CON
S3BUF
IE2

BUSY
WPTR
RPTR
BUFFER

UART3_ISR:

CHKRI:

UARTSISR_EXIT:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT

DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
MOV

MOV
JNB
ANL
CLR

JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC

OD1H
0D2H
0D3H
0D4H
O0D5SH
0ACH
O0ADH
0AFH

20H.0
21H
22H
23H

0000H
MAIN
008BH
UART3_ISR

0100H

ACC
PSW
PSW,#08H

A,S3CON
ACC.1,CHKRI
S3CON,#NOT 02H
BUSY

ACC.0,UART3ISR_EXIT
S3CON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@RO0,S3BUF

WPTR

;16 bytes
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POP
POP
RETI

UART3_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART3_SEND:
JB
SETB
MOV
RET

UART3_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SEND3END:
RET

MAIN:
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV
LCALL
INC
JMP

STRING: DB

END

PSW
ACC

S3CON,#50H
T3L,#0E8H
T3H,#0FFH
TAT3M,#0AH
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
S3BUFA

A

A,@A+DPTR
SEND3END
UART3_SEND
DPTR
UART3_SENDSTR

SP#3FH

UART3_INIT
1E2,#08H
EA

DPTR#STRING
UART3_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
A,RPTR
A#OFH
A#BUFFER
RO,A

A,@QRO
UART3_SEND
RPTR

LOOP

‘Uart Test !',0DH,0AH,00H

;65536-11059200/115200/4=0FFE8H
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C code

#include ""reg51.h"
#include "intrins.h""

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr T4T3M = 0xd1;

sfr T4H = 0xd2;

sfr T4L = 0xd3;

sfr T3H = 0xd4;

sfr T3L = 0xd5;

sfr S3CON =  Oxac;

sfr S3BUF =  Oxad;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart3lsr() interrupt 17
{
if (S3CON & 0x02)
{
S3CON &= ~0x02;
busy = 0;
}
if (S3CON & 0x01)

{
S3CON &= ~0x01;

buffer[wptr++] = S3BUF;

wptr &= 0x0f;

}

void Uart3Init()

{
S3CON = 0x50;
T3L = BRT;
T3H =BRT >> §;
T4T3M = 0x0a;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart3Send(char dat)

{
while (busy);
busy = 1;
S3BUF = dat;
}

void Uart3SendStr(char *p)
{
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while (*p)
{
Uart3Send(*p++);
}
}
void main()
{
Uart3lInit();
IE2 = 0x08;
EA=1;
Uart3SendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart3Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}

14.7.7 Serial port 4 use timer 2 as Baud Rate Generator

Assembly code

AUXR DATA
T2H DATA
T2L DATA
S4CON DATA
S4BUF DATA
IE2 DATA
BUSY BIT
WPTR DATA
RPTR DATA
BUFFER DATA
ORG
LIMP
ORG
LIMP
ORG
UART4_ISR:
PUSH
PUSH
MOV
MOV
JNB
ANL
CLR
CHKRI:
JNB

8EH
0D6H
0D7H
84H
085H
0AFH

20H.0
21H
22H
23H

0000H
MAIN
0093H
UART4_ISR

0100H

ACC
PSW
PSW,#08H

A,S4CON
ACC.1,CHKRI
SACON,#NOT 02H
BUSY

ACC.0,UART4ISR_EXIT

;16 bytes
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ANL
MOV
ANL
ADD
MOV
MOV
INC
UART4ISR_EXIT:

POP
POP
RETI

UART4_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART4_SEND:
JB
SETB
MOV
RET

UART4_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SENDA4END:
RET

MAIN:
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:

MOV
XRL
ANL
Jz
MOV
ANL
ADD
MOV
MOV

SACON,#NOT 01H
AWPTR

A#OFH
A#BUFFER

RO,A

@R0,S4BUF
WPTR

PSW
ACC

SACON,#10H
T2L #0E8H
T2H,#0FFH
AUXR #14H
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
SABUFA

A

A,@A+DPTR
SEND4END
UART4_SEND
DPTR
UART4_SENDSTR

SP#3FH

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

A,RPTR
AWPTR
A#OFH
LOOP
ARPTR
A#OFH
A#BUFFER
RO,A

A,@RO

;65536-11059200/115200/4=0FFE8H
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LCALL UART4_SEND
INC RPTR
JMP LOOP
STRING: DB ‘Uart Test !",0DH,0AH,00H
END

C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

sfr S4CON = 0x84;

sfr S4BUF = 0x85;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart4lsr() interrupt 18
{
if (S4CON & 0x02)
{
S4CON &= ~0x02;
busy = 0;
}
if (S4CON & 0x01)
{
S4CON &= ~0x01;
bufferfwptr++] = S4ABUF;
wptr &= 0x0f;

}

void Uart4Init()

{
S4CON = 0x10;
T2L = BRT;
T2H = BRT >> §;
AUXR = 0x14;
wptr = 0x00;
rptr = 0x00;
busy = 0;

}

void Uart4Send(char dat)

{
while (busy);
busy = 1;
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S4BUF = dat;
}

void Uart4SendStr(char *p)
{

while (*p)
{
Uart4Send(*p++);
}
}
void main()
{
Uart4lnit();
IE2 = 0x10;
EA=1;
UartdSendStr(“Uart Test \r\n”);
while (1)
{

if (rptr 1= wptr)

{
Uart4Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}

14.7.8 Serial port 4 use timer 4 as Baud Rate Generator

Assembly code

T4T3M DATA
T4H DATA
T4L DATA
T3H DATA
T3L DATA
S4CON DATA
S4BUF DATA
IE2 DATA
BUSY BIT
WPTR DATA
RPTR DATA
BUFFER DATA
ORG
LIMP
ORG
LIMP
ORG
UART4_ISR:
PUSH
PUSH
MOV

O0D1H
0D2H
0D3H
0D4H
O0D5H
84H
085H
0AFH

20H.0

21H

22H

23H ;16 bytes

0000H
MAIN
0093H
UART4_ISR

0100H
ACC

PSW
PSW,#08H
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MOV
JNB
ANL
CLR
CHKRI:
JNB
ANL
MOV
ANL
ADD
MOV
MOV
INC
UART4ISR_EXIT:
POP
POP
RETI

UART4_INIT:
MOV
MOV
MOV
MOV
CLR
MOV
MOV
RET

UART4_SEND:
JB
SETB
MOV
RET

UART4_SENDSTR:
CLR
MOVC
Jz
LCALL
INC
JMP
SENDA4END:
RET

MAIN:
MOV

LCALL
MOV
SETB

MOV
LCALL

LOOP:
MOV
XRL

A,S4CON
ACC.1,CHKRI
SACON,#NOT 02H
BUSY

ACC.0,UART4ISR_EXIT
SACON,#NOT 01H
AWPTR

A#OFH

A#BUFFER

RO,A

@R0,S4BUF

WPTR

PSW
ACC

SACON,#50H
TAL #0ESH
T4H,#0FFH
TAT3M,#0A0H
BUSY
WPTR,#00H
RPTR,#00H

BUSY,$
BUSY
SABUFA

A

A ,@A+DPTR
SEND4END
UART4_SEND
DPTR
UART4_SENDSTR

SP#3FH

UART4_INIT
1E2,#10H
EA

DPTR#STRING
UART4_SENDSTR

ARPTR
AWPTR

;65536-11059200/115200/4=0FFE8H
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ANL A#OFH

Jz LOOP

MOV ARPTR

ANL A#OFH

ADD A#BUFFER

MOV RO,A

MOV A,@QRO

LCALL UART4_SEND

INC RPTR

JMP LOOP
STRING: DB ‘Uart Test !',0DH,0AH,00H

END

C code

#include "'reg51.h"
#include "intrins.h"

#define  FOSC 11059200UL
#define  BRT (65536 - FOSC / 115200/ 4)
sfr T4T3M = 0xd1;

sfr T4H = 0xd2;

sfr T4L = 0xd3;

sfr T3H = 0xd4;

sfr T3L = 0xd5;

sfr S4CON = 0x84;

sfr S4BUF = 0x85;

sfr 1E2 = Oxaf;

bit busy;

char wptr;

char rptr;

char buffer[16];

void Uart4lsr() interrupt 18
{
if (S4CON & 0x02)
{
S4CON &= ~0x02;
busy = 0;
}
if (S4CON & 0x01)
{
S4CON &= ~0x01;
bufferfwptr++] = S4ABUF;
wptr &= 0x0f;

}

void Uart4Init()

{
S4CON = 0x50;
T4L = BRT;
T4H = BRT >> §;
T4T3M = 0xao0;
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wptr = 0x00;
rptr = 0x00;
busy = 0;
}
void Uart4Send(char dat)
{
while (busy);
busy = 1;
S4BUF = dat;
}
void Uart4SendStr(char *p)
{
while (*p)
{
Uart4Send(*p++);
}
}
void main()
{
Uart4lnit();
IE2 = 0x10;
EA=1,;
Uart4SendStr(“Uart Test I\r\n");
while (1)
{

if (rptr 1= wptr)

{
Uart4Send(buffer[rptr++]);
rptr &= 0xOf;

}

}
}
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15 Comparator,brown-out detection,internal

fixed comparison voltage

STC8 series microcontroller integrates a comparator. The positive side of the comparator can be either the
P3.7 port or the ADC's analog input channel, while the negative side can be P3.6 or the internal REFV voltage
(internal fixed comparison voltage) after the internal BandGap passes the OP.

The comparator has two stages of programmable filter,analog filtering and digital filtering. Analog
filtering can filter the glitches in the comparison input signal, and the digital filter can wait for the input signal
to be more stable before comparing. The comparison result can be obtained directly by reading the internal
register bits, and the comparator result can also be forwarded or inverted to the external port. Outputting the
comparison result to the external port can be used as the trigger signal and feedback signal of external events,
which can expand the application range of comparison.

15.1 Internal Structure of Comparator

P3.7 — CMPRES
Analog filtering
ADCIN—
0 P3.4
PIS + Lce
. 1 CMPO__% P4.1
- Digital filtering E
REFV N DISFLT R oo CMPO_S
(innerl. 344V) CPU CLOCK
P3.6 —
CMPIF
NIS
Internal structure
of comparator
15.2 Registers related to comparator

L Bit address and sign Reset

symbol description address
B7 B6 B5 B4 B3 B2 Bl BO value
CMPCR1 Compare register 1 E6H CMPEN CMPIF PIE NIE PIS NIS | CMPOE |CMPRES|0000,0000
CMPCR2 Compare register 2 E7H INVCMPO| DISFLT LCDTYI[5:0] 0000,0000
Compare register 1

symbol address B7 B6 B5 B4 B3 B2 Bl BO
CMPCR1 E6H CMPEN CMPIF PIE NIE PIS NIS | CMPOE | CMPRES

CMPEN: enable the module of comparator
0: close the function of comparision
1: open the function of comparision

CMPIF: symbol of comparator interruption.When PIE or NIE was enable, there will be the sign of interruption

will automatically set as CMPIF 1, and request interruption to CPU.This flag should be cleared by users.

PIE: Enable the rising edge interrupt of comparator
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0: Forbid the rising edge interrupt of comparator
1: Enable the rising edge interrupt of comparator
NIE: Enable the falling edge interrupt of comparator
0: Forbid the falling edge interrupt of comparator
1: Enable the falling edge interrupt of comparator
PIS: positive selection bit of comparator
0: choose external port P3.7 as positive input source of comparator
1: The analog input of the ADC is selected as the positive input source of the comparator through the
ADC_CHS bitin ADC_CONTR.
NIS: Comparator negative selection bit
0: The internal bandgap voltage REFV after OP is selected as the negative input source of the comparator
(REFV voltage value is 1.344V. Due to manufacturing error, the actual voltage value may be between
1.34V and 1.35V).
1: Select external port P3.6 as comparator negative input source.
CMPOE: Comparator result output control bit
0: Disable comparator output
1: Enable comparator output
CMPRES: the result of comparatorn(read only)
0: CMP+ lower than CMP-
1: CMP+higher than CMP-

CMPRES is a digitally filtered output signal, not a direct output from the comparator.

The register control the comparator

symbol | address | B7 B6 Bs | B4 | B3 | B2| BL | BO

CMPCR2 E7H INVCMPO DISFLT LCDTY[5:0]

INVCMPO: control the result of comparator

0: Comparator result positive output.

1: Comparator result negative output
DISFLT: Analog filter control

0: Enable 0.1us analog filtering

1: Turn off 0.1us analog filtering
LCDTY[5:0]: Digital filter control
The digital filter function is a digital signal debounce function. When the comparison result has a rising edge
or a falling edge, the comparator detects that the changed signal must maintain the CPU clock set by LCDTY
without changing, and then considers that the data change is valid;otherwise, it will regard the signal as
unchanged .
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|
Output of |—| |—| .
comparator : I
| |
CMPRES I
I
| LCDTY[5:0] |
i CPU CLOCK I
Output of | |
utput o
I
comparator | I
CMPRES !
T
15.3 Demo code
15.3.1 Use of comparators(interrupt way)
Assembly code
CMPCR1 DATA OE6H
CMPCR2 DATA O0E7H
ORG 0000H
LIMP MAIN
ORG 00ABH
LIMP CMPISR
ORG 0100H
CMPISR:
PUSH ACC
ANL CMPCR1#NOT 40H ;clear the symbol of interrupt
MOV A,CMPCR1
JB ACC.0,RSING
FALLING:
CPL P1.0
POP ACC
RETI
RSING:
CPL P1.1
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV CMPCR2,#00H
ANL CMPCR2,#NOT 80H ;Comparator result positive output.
ORL CMPCR2,#80H ;Comparator result negative output.
ANL CMPCR2,#NOT 40H ;forbid 0.1us filtering
ORL CMPCR2 #40H ;enable 0.1us filtering
ANL CMPCR2,#NOT 3FH ;direct output the result
ORL CMPCR2,#10H
MOV CMPCRL1,#00H
ORL CMPCRL1,#30H ;Enable comparator edge interrupt
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; ANL CMPCR1#NOT 20H ;Disable comparator rising edge interrupt
; ORL CMPCRL1,#20H ;Enable comparator rising edge interrupt
; ANL CMPCR1,#NOT 10H ;Disable comparator falling edge interrupt
; ORL CMPCR1,#10H ;Enable comparator falling edge interrupt
ANL CMPCRL1#NOT 08H ;P3.7 Input for CMP+
; ORL CMPCRL1,#08H ;ADC input pin teaches CMP+ input
; ANL CMPCR1,#NOT 04H ;Internal reference voltage is CMP-input pin
ORL CMPCRL1,#04H ;P3.6 is the CMP-input pin
; ANL CMPCR1,#NOT 02H ;Disable comparator output
ORL CMPCRL1,#02H ;Enable comparator output
ORL CMPCR1,#80H ;Enable comparator module
SETB EA
JMP $
END
C code
#include "'reg51.h"
#include "'intrins.h™
sfr CMPCR1 0xe6;
sfr CMPCR2 0xe7;
shit P10 P170;
shit P11 P1n;

void CMP_lIsr() interrupt 21
{
CMPCR1 &= ~0x40;
if (CMPCR1 & 0x01)

{
P10 = IP10;

P11 =P11;

}

void main()

{

CMPCR2 = 0x00;
CMPCR2 &= ~0x80;

/I CMPCR2 |= 0x80;
CMPCR2 &= ~0x40;

1l CMPCR?2 |= 0x40;

/I CMPCR2 &= ~0x3f;
CMPCR?2 |= 0x10;
CMPCR1 = 0x00;
CMPCRL1 |= 0x30;

/I CMPCR1 &= ~0x20;

1l CMPCRL1 |= 0x20;

1l CMPCR1 &= ~0x10;

1l CMPCRL1 |= 0x10;
CMPCR1 &= ~0x08;

/[clear the symbol of interrupt

/IComparator result positive output
/IComparator result negative output.
/[forbid 0.1us filtering

/lenable 0.1us filtering

/[direct output the result

/[Enable comparator edge interrupt
/IDisable comparator rising edge interrupt
/[Enable comparator rising edge interrupt
/IDisable comparator falling edge interrupt
//[Enable comparator falling edge interrupt
//P3.7 Input for CMP+
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I
I

I

CMPCR1 |= 0x08;
CMPCR1 &= ~0x04;
CMPCR1 |= 0x04;
CMPCR1 &= ~0x02;
CMPCR1 |= 0x02;
CMPCR1 |= 0x80;

while (1);

/IADC input pin teaches CMP+ input
/lnternal reference voltage is CMP-input pin
/IP3.6 is the CMP-input pin

/IDisable comparator output

/[Enable comparator output

/[Enable comparator module

15.3.2 Use of comparators(search way)

Assembly code

CMPCR1 DATA OE6H
CMPCR2 DATA OE7H
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
MOV CMPCR2,#00H
ANL CMPCR2,#NOT 80H ;Comparator result positive output
; ORL CMPCR2,#80H ;Comparator result negative output.
ANL CMPCR2,#NOT 40H ;forbid 0.1us filtering
; ORL CMPCR2,#40H ;enable 0.1us filtering
; ANL CMPCR2,#NOT 3FH ;direct output the result
ORL CMPCR2,#10H
ORL CMPCRL1,#30H ;Enable comparator edge interrupt
; ANL CMPCR1#NOT 20H ;Disable comparator rising edge interrupt
; ORL CMPCR1,#20H ;Enable comparator rising edge interrupt
; ANL CMPCR1#NOT 10H ;Disable comparator falling edge interrupt
; ORL CMPCR1,#10H ;Enable comparator falling edge interrupt
ANL CMPCR1,#NOT 08H ;P3.7 Input for CMP+
; ORL CMPCR1,#08H ;ADC input pin teaches CMP+ input
; ANL CMPCR1,#NOT 04H ;Internal reference voltage is CMP-input pin
ORL CMPCRL1,#04H ;P3.6 is the CMP-input pin
; ANL CMPCR1,#NOT 02H ;Disable comparator output
ORL CMPCR1,#02H ;Enable comparator output
ORL CMPCR1,#80H ;Enable comparator module
LOOP:
MOV A,CMPCR1
MOV C,ACC.0
MOV P1.0,C ;read the result of comparator
JMP LOOP
END
C code

#include ""reg51.h"
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#include "intrins.h""

sfr CMPCR1
sfr CMPCR2
shit P10

shit P11

void main()

{

CMPCR2 = 0x00;
CMPCR2 &= ~0x80;

/I CMPCR2 |= 0x80;
CMPCR2 &= ~0x40;

/I CMPCR2 |= 0x40;

/I CMPCR2 &= ~0x3f;
CMPCR2 |= 0x10;
CMPCR1 = 0x00;
CMPCR1 |= 0x30;

/I CMPCR1 &= ~0x20;

/I CMPCRL1 |= 0x20;

/I CMPCR1 &= ~0x10;

/I CMPCRL1 |= 0x10;
CMPCR1 &= ~0x08;

/I CMPCRL1 |= 0x08;

/I CMPCR1 &= ~0x04;
CMPCRL1 |= 0x04;

/I CMPCR1 &= ~0x02;
CMPCR1 |= 0x02;
CMPCR1 |= 0x80;

while (1)
{

0xe6;
0xe7;

P110;
P1/L;

P10 = CMPCR1 & 0x01;

}

/IComparator result positive output
/IComparator result negative output.
/[forbid 0.1us filtering

/lenable 0.1us filtering

/[direct output the result

/[Enable comparator edge interrupt
/IDisable comparator rising edge interrupt
/IEnable comparator rising edge interrupt
/IDisable comparator falling edge interrupt
/[Enable comparator falling edge interrupt
/IP3.7 Input for CMP+

/IADC input pin teaches CMP+ input
/lnternal reference voltage is CMP-input pin
//P3.6 is the CMP-input pin

/IDisable comparator output

//[Enable comparator output

/[Enable comparator module

/Iread the result of comparator
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15.3.3Configure Comparator as External Brown-out

Detection

PLE P20 Over 100K

P1.6 P41
P17 CMP+/P3.7
AGnd CMP-/P3.6
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—£ Pos PO.L
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— pL1 P2.4
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OL%F STC8A8K64S4A12

The resistors R1 and R2 in the figure above divide the voltage at the front end of the regulator block 7805.
The divided voltage is compared with the external reference of the comparator CMP+ and the internal
reference voltage (about 1.344V).

Generally, when the AC voltage is 220V, the DC voltage at the front end of the voltage regulator block
7805 is 11V, but when the AC voltage drops to 160V, the voltage at the front end of the voltage regulator block
7805 is 8.5V. When the direct voltage at the front end of the voltage regulator block 7805 is lower than or
equal to 8.5V, the directly held voltage at the front end input is divided by the resistors R1 and R2 to the
positive input terminal CMP+ of the comparator, and the input voltage at the CMP+ terminal is lower than the
internal reference voltage. A comparator interrupt can be generated at this time so that there is sufficient time
to save data to the EEPROM during brownout detection. When the direct voltage at the front end of the voltage
regulator block 7805 is higher than 8.5V, the DC voltage input by the front end is divided by the resistors R1
and R2 to the positive input terminal CMP+ of the comparator, and the input voltage of the CMP+ terminal is
higher than the internal reference voltage. The CPU can continue to work normally.

The internal reference voltage is the voltage REFV of the internal BandGap which passed the module OP.
The voltage of the REFV is about 1.344V. Due to the manufacturing error, the actual voltage may be between
1.34V and 1.35V. The specific value is obtained by reading the value of the address occupied by the internal
reference voltage in the internal RAM area or the ROM area. For the STC8 family, the internal reference
voltages are stored in RAM and ROM as shown in the following table.

Address which store Address which store
Module of microcontroller in RAM in ROM
(High byte first) (High byte first)
STCBABK16S4A12/STC8A4K16S4A12 OEFH-0FOH 3FF7H-3FF8H
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STC8F2K16S4/STC8F2K16S2
STC8ABK32S4A12/STC8A4K32S4A12
STC8F2K32S4/STC8F2K32S2
STC8ABK60S4A12/STC8A4K60S4A12
STC8F2K60S4/STC8F2K60S2
STC8ABK64S4A12/STCBA4KG4S4A12
STC8F2K64S4/STC8F2K64S2

Note: If you need to read the reference voltage from the ROM, you need to check the following options

OEFH-OFOH 7FF7H-TFF8H

OEFH-OFOH EFF7H-EFF8H

OEFH-OFOH FDF7H-FDF8H

during ISP download.

-

=i STC-ISP (V6.86I) (B5EEEEE: 0513-55012928) ERwww,

B R AIE | STCEARRE4S4AL2 - | 31 I

BOE [@fZsO com - || 3 |
RivgtEon -] BEmE
et
oo [VIEREBENE | FEERE

0:0000 |V ESREEEFROMER[E [ FTTEEEFRONET 14 ]
R | N Tious/ T | 2RI S fea | 1o«
TERAERHE L& et -

Tt T P98 FER 2R A FFEEFRONE

(] p2. o) LR B B A ER T Rk 0= R E)

(7] BBO128EE [, T=D] M, [F3. 0, B3 1 14733 (F
(] T=DELE T B S B DI M B R

3. 7125 ;‘hai#&ﬁﬁﬁ

- rwgméﬁ | mu
BandGapl
M “EIRC'lR_IE

EAEFLaskz O RIBAIEE

(

f"‘\

24r.1:m

m

-318 -



STC8F Series Manual

15.3.4 Comparator detects operating voltage (battery

—; P0.3 PO.2 RO
3] P0.4 P0.1 100K
— P05 PO.0
_g P06 P27 36.5K (about5.0V)
I P26 42.2K (aboutd.5V)
— P10 P25
—; P11 P24 49.9K (about4.0V)
— P12 P2.3
%0 P13 P22 61.9K (about3.5V)
— P14 P21 80.6K (about3.0V)
Alips P20
% P16 paq 22 115K (about2.5V)
o L7 CMP+P3.7
|||—<—15 AGnd  CMP-/P36
1o Avref P35
AVce P3.4

P5.4 P3.3

>—o-> > Vee P3.2
19 P5.5 P3.1

E 47u —C? Gnd P3.0
w STCBABK6B4S4A12

System System
clock<=10MHz clock>10MHz
c? 104(0.1uF) 103(0.01uF)

In the figure above, the operating voltage of the MCU can be measured approximately by the principle of
resistive voltage division (the gate of the strobe, the 10 output of the MCU is low, the voltage of the port is
close to GND, the channel that has not been selected, and the 10 port of the MCU Output open-drain mode
high, does not affect other channels).

The negative terminal of the comparator selects the internal reference voltage (approximately 1.344V),
and the positive terminal selects the voltage value that is input to the CMP+ pin after passing through the
resistor divider.

During the initialization, P2.5~P2.0 are all set to open-drain mode and output high. Firstly, P2.0 output
low level, with the same time, if the VCC voltage is lower than 2.5V, the comparator's comparison value is 0,
whereas, the comparator's comparison value is 1;

If it is determined that VCC is higher than 2.5V, the P2.0 output will be high and the P2.1 output will be
low. At this time, if the VCC voltage is lower than 3.0V, the comparison value of the comparator is 0,
whereas ,if the VCC voltage is higher than 3.0V compares the comparator to 1;

If it is determined that VVCC is higher than 3V, the P2.1output will be high and the P2.2 output will be low.
At this time, if the VCC voltage is lower than 3.5V, the comparison value of the comparator is 0, whereas if the
VCC voltage is higher than 3.5V compares the comparator to 1;

If it is determined that VCC is higher than 3.5V, the P2.2 output will be high and the P2.3 output will be
low. At this time, if the VCC voltage is lower than 4.0V, the comparison value of the comparator is 0, whereas
if the VCC voltage is higher than 4.0V compares the comparator to 1;

If it is determined that VVCC is higher than 4V, the P2.3output will be high and the P2.4 output will be low.
At this time, if the VCC voltage is lower than 4.5 V, the comparison value of the comparator is 0, whereas if
the VCC voltage is higher than 4.5 VV compares the comparator to 1;

If it is determined that VCC is higher than 4.5V, the P2.4 output will be high and the P2.5 output will be
low. At this time, if the VCC voltage is lower than 5.0V, the comparison value of the comparator is 0, whereas
if the VCC voltage is higher than 5.0V compares the comparator to 1;
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Assembly code

CMPCR1 DATA
CMPCR2 DATA
P2MO DATA
P2M1 DATA

ORG
LIMP

ORG
MAIN:
MOV

MOV
MOV
MOV
MOV
MOV
ANL
ANL
ANL

ORL

LOOP:

MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB
MOV
MOV
CALL
MOV
JNB

OE6H
OE7H
96H
95H

0000H
MAIN

0100H

SP#3FH

P2MO0,#00111111B
P2M1,#00111111B
P2,#0FFH

CMPCR2 #10H
CMPCR1#00H
CMPCR1#NOT 08H
CMPCR1#NOT 04H
CMPCRL#NOT 02H

CMPCR1,#80H

R0,#00000000B
P2,#11111110B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000001B
P2,#11111101B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000011B
P2,#11111011B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00000111B
P2,#11110111B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00001111B
P2,#11101111B
DELAY
A,CMPCR1
ACC.0,SKIP
R0,#00011111B
P2,#11011111B
DELAY
A,CMPCR1
ACC.0,SKIP

;P2.5~P2.0 initialized to open-drain mode

;Comparator output result after 16 debounced clocks

;P3.7 is the CMP+ input pin
;Internal reference voltage is CMP-input pin
;Disable comparator output

;Enable comparator module

;voltage<2.5V
;P2.0 output 0

;voltage>2.5V
;P2.1 output 0

;voltage>3.0V
P2.2 output 0

;voltage>3.5V
;P2.3 output 0

;voltage>4.0V
;P2.4 output 0

;voltage>4.5V
;P2.5 output 0
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MOV R0,#00111111B ;voltage>5.0V
SKIP:
MOV P2,#11111111B
MOV A,RO
CPL A
MOV POA ;P0.5~P0.0 port display voltage
JMP LOOP
DELAY:
MOV R0,#20
DJINZ RO,$
RET
END
C code
#include ""reg51.h™
#include "intrins.h"
sfr CMPCR1 = 0xe6;
sfr CMPCR2 = 0xe7;
sfr P2MO0 = 0x96;
sfr P2M1 = 0x95;
void delay ()
{
chari;

}

for (i=0; i<20; i++);

void main()

{

unsigned char v;

P2MO0 = 0x3f;
P2M1 = 0x3f;
P2 = Oxff;

CMPCR2 = 0x10;
CMPCR1 = 0x00;
CMPCR1 &= ~0x08;
CMPCR1 &= ~0x04;
CMPCR1 &= ~0x02;
CMPCRL1 |= 0x80;

while (1)
{

v = 0x00;
P2 = Oxfe;
delay();

/I P2.5~P2.0 initialized to open-drain mode

/IComparator output result after 16 debounced clocks

//P3.7 is the CMP+ input pin

/lnternal reference voltage is CMP-input pin

/IDisable comparator output
//[Enable comparator module

/Ivoltage<2.5V
//P2.0 output 0

if (1(CMPCR1 & 0x01)) goto Show\ol;

v =0x01;
P2 = 0xfd;
delay();

/Ivoltage>2.5V
//P2.1output 0
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Show\ol:

if (1(CMPCR1 & 0x01)) goto ShowVol;

v = 0x03; /Ivoltage>3.0V
P2 = Oxfb; /IP2.2 output 0
delay();

if (1(CMPCR1 & 0x01)) goto Show\Vol;

v = 0x07; /Ivoltage>3.5V
P2 = 0xf7; /IP2.3 output 0
delay();

if (1{(CMPCR1 & 0x01)) goto Show\Vol;

v = 0x0f; /Ivoltage>4.0V
P2 = Oxef; /IP2.4 output 0
delay();

if (1{(CMPCR1 & 0x01)) goto Show\Vol;

v = Ox1f; /Ivoltage>4.5V
P2 = Oxdf; /IP2.5 output 0
delay();

if (1(CMPCR1 & 0x01)) goto Show\Vol;

v = 0x3f; /Ivoltage>5.0V
P2 = Oxff;

PO = ~v;
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16 IAP/EEPROM

STC8F family microcontrollers have integrated a large capacity of internal EEPROM. The internal Data
Flash can be used as EEPROM by using ISP / IAP technology. And it can be repeatedly erased more than
100,000 times. EEPROM can be divided into several sectors, each sector contains 512 bytes. When EEPROM
is used, it is recommended that the data modified at the same time be stored in the same sector, and data
modified not at the same time be stored in different sectors, and not necessarily full. Data memory is erased
sector by sector.

EEPROM can be used to save some parameters which need to be modified in the application process and
need be kept when power down takes place. In the user program, byte read / byte programming / sector erase
can be performed to the EEPROM. When the operating voltage is low, it is recommended not to carry out
EEPROM operation to avoid data loss situation.

16.1 EEPROM Related Registers

Bit Address and Symbol Value
Symbol Description Address after
B7 B6 B5 B4 B3 B2 B1 BO
reset
IAP_DATA  ISP/IAP Flash Data Register C2H 1111,1111
IAP_ADDRH ISP/IAP Flash Address High C3H 0000,0000
IAP_ADDRL ISP/IAP Flash Address Low C4H 0000,0000
IAP_CMD  ISP/IAP Flash Command C5H - - - - - - CMD[1:0]
XXXX,XX00
Register
IAP_TRIG  ISP/IAP Flash Trigger register C6H 0000,0000
IAP_CONTR ISP/IAP Control Register C7H IAPEN ‘ SWBS ‘ SWRST CMD_FAIL - IAP_WT[2:0] 0000,x000
EEPROM data register (IAP_DATA)
Symbol Address B7 ‘ B6 B5 B4 B3 B2 Bl BO

IAP_DATA C2H
During EEPROM read operation, the EEPROM data be read after the command execution is completed is
stored in the IAP_DATA register. When writing the EEPROM, the data to be written must be stored in the
IAP_DATA register before the write command is sent. The erase EEPROM command is not related to the
IAP_DATA register.

EEPROM address registers

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
IAP_ADDRH C3H
IAP_ADDRL C4H

The target address register of EEPROM read, write, erase operation. IAP_ADDRH is the high byte
address, and IAP_ADDRL is the low byte of the address.
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EEPROM command register (I1AP_CMD)
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
IAP_CMD C5H - - - - - - CMD[1:0]
CMDI[1:0]: ISP/IAP operating mode selection.
00: No operation.
01: EEPROM read command. Read one byte from the destination address.
10: EEPROM write command. Write one byte from the destination address.
11: EEPROM erase command. Write one sector from the destination address.

EEPROM command trigger register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

IAP_TRIG C6H

After setting the command register, address register, data register and control register of EEPROM read,

write and erase operation, 5AH and A5H are written to the trigger register IAP_TRIG sequentially to trigger
the corresponding read, write and, erase operation. The order of 5AH and A5H can not be changed. After the
operation is completed, the contents of the EEPROM address registers IAP_ADDRH, IAP_ADDRL and the
EEPROM command register IAP_CMD do not change. The value of the IAP_ADDRH and IAP_ADDRL
registers must be updated manually if the datum of the next address needs to be operated.

Note: For every EEPROM operation, we should write 5AH to IAP_TRIG first and then A5H to take
effect the corresponding command. After the trigger command has been written, the CPU should wait in IDLE
state until the corresponding IAP operation completes. The CPU will return to the normal state from the IDLE
state and resume executing the CPU instructions.

EEPROM control register
Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
IAP_CONTR C7H IAPEN SWBS SWRST CMD_FAIL - IAP_WT[2:0]
IAPEN: ISP/IAP operation enable bit.

0: disable all ISP/IAP program/erase/read function.
1: Enable ISP/IAP program/erase/read function.

SWBS: Software boot selection control bit, which should be used with SWRST.

0: Execute the program from the user code area after the software reset.
1: Execute the program from the ISP memory area after the software reset.
SWRST: Software reset trigger control.
0: No operation.
1: Generate software reset.
CMD_FAIL: Command fail status bit for EEPROM operation which should be cleared by software.

0: EEPROM operation is right.
1: EEPROMoperation fails.

IAP_WT][2:0]: Waiting time selection of EEPROM operation
Read one byte ~ Write one byte  Erase one sector

IAP_WT[2:0 Clock frequenc
SWT[2:0] (2 clocks) (about 55us) (about 21ms) f J
1 2 clocks 55 clocks 21012 clocks = 1MHz
0 2 clocks 110 clocks 42024 clocks = 2MHz
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O O O O - -

O O B, O O
O P O O -

2 clocks
2 clocks
2 clocks
2 clocks
2 clocks
2 clocks

165 clocks
330 clocks
660 clocks
1100 clocks
1320 clocks
1760 clocks

63036 clocks
126072 clocks
252144 clocks
420240 clocks
504288 clocks
672384 clocks

\A\ A\ \A\VAR\Y

3MHz
6MHz
12MHz
20MHz
24MHz
30MHz

16.2 Important Notes on EEPROM Programming and

Erase Waiting Time
Table 1 (Operation Time Requirements for STC8A Series and STC8F Series EEPROM )

EEPROM Shortest Longest time
operation time
Program 6us 7.5us
Erase 4ms 6ms

Table 2 (Time Waiting Period for Waiting Parameters for STC8A Series and STC8F Series EEPROM
Operations)

IAP_WT[2:0] Programming waiting | Erasing waiting clocks Suitable frequency
clock
1 1 1 7 clocks 5000 clocks 1MHz
1 1 0 14 clocks 10000 clocks 2MHz
1 0 1 21 clocks 15000 clocks 3MHz
1 0 0 42 clocks 30000 clocks 6MHz
0 1 1 84 clocks 60000 clocks 12MHz
0 1 0 140 clocks 100000 clocks 20MHz
0 0 1 168 clocks 120000 clocks 24MHz
0 0 0 301 clocks 215000 clocks 30MHz

The programming and erase wait times of the internal EEPROM of the STC8A series and STC8F series
MCU must meet the requirements in Table I. The waiting time should not be either too short or too long.

The waiting time of the program must be between 6 us and 7.5 us. If the programming wait time is too
short(less than the minimum time of 6 us), the data inside the programmed target memory unit may not be
reliable (the data may not be stored for 25 years). If the waiting time is too long (more than 1.5 times the
maximum time of 7.5 us), the data written may also be incorrect due to data interference. If we ensure the
requests of waiting time for programming and finished the output data comparison after completion of the
programming and get the correct checkout,the data will be programmed correctly.

The erase wait time must be between 4ms and 6ms, and the erase wait time is too small (less than the
shortest time 4ms), then the erased target memory sector may not be erased cleanly; if the wait time is too long
(greater than the maximum A long time of 1.5 times 6ms (more than 9ms) will shorten the life of the EEPROM,
that is, the original erase life of 100,000 times may be shortened to 50,000 times.

The programming and erasing waiting time should be properly selected according to the recommended
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frequency given in Table 2. If the working frequency is 12MHz, please set the waiting parameter to 011B
according to Table 2. If the actual operating frequency of the CPU is not in Table 2, The list of recommended
frequencies needs to be calculated based on the actual frequency and the actual number of waiting clocks in
Table 2 to find out the waiting time parameters that satisfy the time requirements of Table 1.

For example: the operating frequency is 4MHz, if you choose to wait for the parameter is 101B, the
programming time is 21/4MHz = 5.25us, the erase time is 15000/4MHz = 3.75ms, the time is obviously not
enough, so you should choose to wait for the parameter is 100B, then programming The time is 42/4MHz =
10.5us, the erase time is 30000/4MHz = 7.5ms, and the time is between the shortest time and 1.5 times the
longest time.

Note: The clock that the EEPROM waits for operation refers to the system clock after the main clock is
divided, which means the actual working clock of the CPU. If the microcontroller uses an internal
high-precision IRC, the EEPROM is waiting for the operating clock to use the ISP download software
download frequency after adjustment; if the microcontroller uses an external crystal, the EEPROM waits for
the operation of the external crystal frequency through the CLKDIV register points After the clock (for
example, if the microcontroller uses an external crystal and the frequency of the external crystal is 24MHz and
the value of the CLKDIV register is set to 4, the clock frequency of the EEPROM waiting for the operation is
24MHz/4 = 6MHz. At this time, the waiting parameter should be 100B. , but can't choose 001B).

16.3Demo code
16.3.1 Basic operation for EEPROM

assembly code

; Test operating frequency is 11.0592 MHz

IAP_DATA DATA 0C2H

IAP_ADDRH DATA 0C3H

IAP_ADDRL DATA 0C4H

IAP_CMD DATA 0C5H

IAP_TRIG DATA 0C6H

IAP_CONTR DATA 0C7H

WT_30M EQU 80H

WT_24M EQU 81H

WT_20M EQU 82H

WT_12M EQU 83H

WT_6M EQU 84H

WT_3M EQU 85H

WT_2M EQU 86H

WT_1IM EQU 87H
ORG 0000H
LIMP MAIN
ORG 0100H

IAP_IDLE:
MOV IAP_CONTR,#0 ;Turn off 1AP function
MOV IAP_CMD,#0 ;Clear command register
MOV IAP_TRIG#0 ;Clear trigger register
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IAP_READ:

IAP_PROGRAM:

IAP_ERASE:

MAIN:

MOV
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
NOP
MOV
LCALL
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

MOV

MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV

SIMP

END

IAP_ADDRH,#80H
IAP_ADDRL #0

IAP_CONTR#WT_12M
IAP_CMD #1
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

A,IAP_DATA
IAP_IDLE

IAP_CONTR#WT_12M
IAP_CMD #2
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_DATA A
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

IAP_CONTR#WT_12M
IAP_CMD #3
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

SP#3FH

DPTR,#0400H
IAP_ERASE
DPTR,#0400H
IAP_READ
PO,A
DPTR,#0400H
A#12H
IAP_PROGRAM
DPTR,#0400H
IAP_READ
P1,A

$

;Set address to area where not belong to 1AP

;enable IAP

;Set IAP read command

;Set IAP low address

;Set 1AP high address

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;Read IAP data
;Turn off 1AP function

;enable IAP

;Set AP read command

;Set 1AP low address

;Set 1AP high address

;Write 1AP data

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;Turn off 1AP function

;enable IAP

;Set AP wipe command

;Set AP low address

;Set 1AP high address

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;Turn off 1AP function

;PO=0FFH

;P1=12H
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C code

#include ""reg51.h"
#include "intrins.h""

sfr IAP_DATA =  0xC2;
sfr IAP_ADDRH =  0OxC3;
sfr IAP_ADDRL =  OxC4;
sfr IAP_CMD =  OxC5;
sfr IAP_TRIG =  0xC®6;
sfr IAP_CONTR = OxC7;
#define  WT_30M 0x80
#define  WT_24M 0x81
#define  WT_20M 0x82
#define  WT_12M 0x83
#define  WT_6M 0x84
#define WT_3M 0x85
#define WT_2M 0x86
#define WT_1M 0x87
void lapldle()
{
IAP_CONTR =0;
IAP_CMD =0;
IAP_TRIG =0;
IAP_ADDRH = 0x80;
IAP_ADDRL =0;
}
char lapRead(int addr)
{
char dat;
IAP_CONTR =WT_12M;
IAP_CMD = 1;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
dat = IAP_DATA;
lapldle();
return dat;
}

void lapProgram(int addr, char dat)

{
IAP_CONTR =WT_12M;
IAP_CMD = 2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xab;

_nop_();

/[Turn off IAP function

/IClear command register

/IClear trigger register

//Set address to area where not belong to AP

/lenable 1AP

//Set 1AP read command

//Set 1AP low address

//Set 1AP high address

/Write trigger command(0x5a)
/Write trigger command(0xa5)

/lIread 1AP data
[[Turn off AP function

/lenable 1AP

/ISet 1AP wipe command

/ISet 1AP low address

//Set 1AP high address

/I\Write AP data

/II\Wrrite trigger command(0x5a)
/II\Wrrite trigger command(0xa5)
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lapldle(); /[Turn off 1AP function
}
void lapErase(int addr)
{
IAP_CONTR =WT_12M; /lenable 1AP
IAP_CMD = 3; /ISet 1AP wipe command
IAP_ADDRL = addr; /ISet 1AP low address
IAP_ADDRH = addr >> 8; /ISet 1AP high address
IAP_TRIG = 0x5a; /I\Wrrite trigger command(0x5a)
IAP_TRIG = 0xab5; /I\Wrrite trigger command(0xa5)
_nop_(); 1"
lapldle(); [[Turn off 1AP function
}
void main()
{
lapErase(0x0400);
PO = lapRead(0x0400); [/PO=0xff
lapProgram(0x0400, 0x12);
P1 = lapRead(0x0400); //IP1=0x12
while (1);
}

16.3.2 Using the Serial Port to Send EEPROM Data

assembly code

AUXR DATA 8EH
T2H DATA 0D6H
T2L DATA OD7H
IAP_DATA DATA 0C2H
IAP_ADDRH  DATA 0C3H
IAP_ADDRL  DATA 0C4H
IAP_CMD DATA 0C5H
IAP_TRIG DATA 0C6H
IAP_CONTR  DATA 0C7H
WT_30M EQU 80H
WT_24M EQU 81H
WT_20M EQU 82H
WT_12M EQU 83H
WT_6M EQU 84H
WT _3M EQU 85H
WT 2M EQU 86H
WT_1IM EQU 87H

ORG 0000H

LIMP MAIN

ORG 0100H
UART_INIT:

MOV SCON,#5AH

MOV T2L #OESH :65536-11059200/115200/4=0F FESH
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UART_SEND:

IAP_IDLE:

IAP_READ:

IAP_PROGRAM:

IAP_ERASE:

MAIN:

MOV
MOV
RET

JNB
CLR
MOV
RET

MOV
MOV
MOV
MOV
MOV
RET

MOV
MOV
MOV
MOV
MOV
MOV
NOP
MOV
LCALL
RET

MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

MOV

LCALL
MOV

T2H,#0FFH
AUXR #15H

TL$
TI
SBUFA

IAP_CONTR,#0
IAP_CMD,#0
IAP_TRIG#0
IAP_ADDRH, #80H
IAP_ADDRL #0

IAP_CONTR#WT_12M
IAP_CMD #1
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

A,IAP_DATA
IAP_IDLE

IAP_CONTR#WT_12M
IAP_CMD #2
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_DATA A
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

IAP_CONTR#WT_12M
IAP_CMD #3
IAP_ADDRL,DPL
IAP_ADDRH,DPH
IAP_TRIG#5AH
IAP_TRIG#0A5H

IAP_IDLE

SP#3FH

UART_INIT
DPTR,#0400H

;Turn off AP function

;Clear command register

;Clear trigger register

;Set address to area where not belong to 1AP

;enable IAP

;Set IAP read command

;Set IAP low address

;Set 1AP high address

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;read AP data
; Turn off IAP function

;enable IAP

:Set AP write command

;Set AP low address

;Set 1AP high address

:Write IAP data

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;Turn off 1AP function

;enable IAP

;Clear command register

;Set AP low address

;Set 1AP high address

;Write trigger command(0x5a)
;Write trigger command(0xa5)

;Turn off 1AP function
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LCALL IAP_ERASE
MOV DPTR,#0400H
LCALL IAP_READ
LCALL UART_SEND
MOV DPTR,#0400H
MOV A#12H
LCALL IAP_PROGRAM
MOV DPTR,#0400H
LCALL IAP_READ
LCALL UART_SEND
SIMP $
END

C code

#include "'reg51.h"

#include "intrins.h"

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC / 115200/ 4)

sfr AUXR = 0x8e;

sfr T2H = 0xd6;

sfr T2L = 0xd7;

sfr IAP_DATA = 0xC2;

sfr IAP_ADDRH = 0xC3;

sfr IAP_ADDRL =  0xC4;

sfr IAP_CMD 0xC5;

sfr IAP_TRIG =  0xC®6;

sfr IAP_CONTR = OxC7;

#define  WT_30M 0x80

#define  WT_24M 0x81

#define  WT_20M 0x82

#define  WT_12M 0x83

#define  WT_6M 0x84

#define  WT_3M 0x85

#define  WT_2M 0x86

#define  WT_1IM 0x87

void UartlInit()

{

}

SCON = 0x5a;
T2L = BRT;

T2H = BRT >> 8§;
AUXR = 0x15;

void UARTsend(char dat)

{

while (IT1);
TI=0;
SBUF = dat;
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void lapldle()

{
IAP_CONTR =0;
IAP_CMD =0;
IAP_TRIG =0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

char lapRead(int addr)

{
char dat;
IAP_CONTR =WT_12M;
IAP_CMD =1;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
dat = IAP_DATA;
lapldle();
return dat;

}

void lapProgram(int addr, char dat)

{

_nop_();
lapldle();

void lapErase(int addr)

{
IAP_CONTR =WT_12M;
IAP_CMD = 3;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
lapldle();

}

void main()

{
Uartlnit();
lapErase(0x0400);
UARTsend(lapRead(0x0400));
lapProgram(0x0400, 0x12);
UARTsend(lapRead(0x0400));
while (1);

}

IAP_CONTR = WT_12M;
IAP_CMD = 2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;

/[Turn off 1AP function
/IClear command register
/[Clear trigger register

//Set address to area where not belong to IAP

/lenable 1AP

//Set 1AP read command

//Set 1AP low address

/ISet 1AP high address

/I\Wrrite trigger command(0x5a)
/I\Wrrite trigger command(0xa5)

/Iread 1AP data
/[Turn off AP function

/lenable 1AP

/ISet 1AP write command
/ISet 1AP low address
/ISet 1AP high address

/I\Write trigger command(0x5a)
/Write trigger command(0xa5)

[[Turn off 1AP function}

/lenable 1AP

/IClear command register

//Set 1AP low address

//Set 1AP high address

/I\Wrrite trigger command(0x5a)
/I\Wrrite trigger command(0xa5)
1l

[[Turn off 1AP function

-332-



STC8F Series Manual

17  Analog to Digital Converter (ADC)

STCB8F family of microcontrollers integrated a 15-channel 12-bit high-speed Analog to Digital Converter.
(the 16th channel can only be used to detect the internal REFV reference voltage, the voltage value of
which is 1.344V, due to manufacturing error, the actual voltage value may be between 1.34V~1.35V). The
system frequency is divided by 2 and then divided again by the user-set division ratio as the clock frequency of
the ADC. The range of ADC clock frequency is SYSclk/2/1 ~ SYSclk/2/16. An A/D conversion can complete
every fixed 16 ADC clocks. The speed of ADC can be up to 800Ks (that is, 800000 analog-to-digital
conversions per second).

There are two data formats for ADC conversion results: Align left and Align right. It is convenient for
user program to read and reference.

17.1 ADC Related Registers

Bit Address and Symbol Value after
Symbol Description Address
B7 B6 B5 B4 B3 ‘ B2 | Bl | BO reset
ADC_CONTR ADC control register BCH | ADC_POWER | ADC_START | ADC_FLAG - ADC_CHS[3:0] 000x,0000
ADC_RES ADC result high register BDH 0000,0000
ADC_RESL ADC result low register BEH 0000,0000
ADCCFG ADC configuration register DEH - ‘ - ‘ RESFMT ‘ - ‘ SPEEDI[3:0] xx0x,0000
ADC control register
Symbol | Address B7 B6 B5 B4 | B3 [ B2 ]| BL | BO
ADC_POW
ADC_CONTR BCH ER ADC_START | ADC_FLAG - ADC_CHSJ[3:0]

ADC_POWER: ADC power control bit
0: Turn off the power of ADC
1: Turn on the power of ADC.
It is recommended to turn the ADC off before entering Idle mode and Power-down mode to reduce the
power consumption.
ADC_START: ADC start bit. ADC conversion will start after write 1 to this bit. It will automatically cleared
by the hardware after A/D conversion completes.
0: No effect. Writing 0 to this bit will not stop the A/D conversion if the ADC has already started.
1: Start the A/D conversion. It will automatically cleared by the hardware after A/D conversion completes.
ADC_FLAG: ADC conversion completement flag. It will be set by the hardware after the ADC conversion
hasfinished, and requests interrupt to CPU. It should be cleared by software.
ADC_CHS[3:0]: ADC anolog channel selection bits.

ADC

ADC _CHS[3:0
- [3:0] channel

ADC_CHS[3:0] ADC channel
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0000 P1.0 1000 P0.0
0001 P11 1001 P0.1
0010 P1.2 1010 P0.2
0011 P1.3 1011 P0.3
0100 P1.4 1100 P0.4
0101 P15 1101 P0.5
0110 P1.6 1110 P0.6
Test interior
0111 P1.7 1111 1.344V
REFV voltage
ADC configure register
Symbol | Address | B7 B6 B5 B4 | B3 [ B2 | BL | BO
ADCCFG DEH RESFMT SPEED[3:0]

RESFMT: ADC conversion result format control bit.
0: The conversion result aligns left. ADC_RES is used to save the upper 8 bits of the result and
ADC_RESL is used to save the lower 4 bits of the result. The format is as follows:

ADC_RES
A

ADC_RESL

A

|Dll|DlO|D9|D8|D7|D6|D5|D4| |D3|D2|D1|D0| O| O| O| O|
_\

~—

12 bit conversion result

RESFMT=0

Fill 0 automatically

1: The conversion result aligns right. ADC_RES is used to save the upper 4 bits of the result and
ADC_RESL is used to save the lower 8 bits of the result. The format is as follows:

ADC_RES

A

ADC_RESL
A

| 0 | 0 | 0 | 0 |D11|D10| D9|D8| |D7|D6|D5|D4|D3|D2|D1|DO|
— _J/

"
Fill 0 automatically 12 bit conversion result
RESFMT=1
SPEEDJ3:0]: ADC clock control bits(Faoc=SY Sclk/2/16/SPEED)
ADC conversion time ADC conversion time
SPEEDI[3:0] SPEEDI[3:0]
(number of CPUclocks) (number of CPUclocks)

0000 32 1000 288

0001 64 1001 320

0010 96 1010 352

0011 128 1011 384

0100 160 1100 416

0101 192 1101 448

0110 224 1110 480
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0111 256 1111 512

ADC conversion result registers

Symbol | Address | B7 B6 Bs | B4 | B | B2| Bl [ BO

ADC_RES BDH

ADC_RESL BEH

When the A/D conversion is completed, the 12-bit conversion result is automatically saved to ADC_RES
and ADC_RESL. Please refer to the RESFMT setting in the ADC_CFG register to see the result's data format.

17.2 ADC Typical application circuit diagram
17.2.1 High precision ADC application

CD431/TL431 (2.5V reference source)

—; P0.3 P0.2 g—g
511R 3] P0.4 PO.1 K
] P0.5 P0.0 37
—— P0.6 p2.7 K
— PO.7 P2.6 F=——
External analog 6 35
.. . P1.0 P25
siginal input 7 34
8 P1.1 pP2.4 33
— P1.2 P23 =
21 P13 P2.2 22—
System power 10 ' ' 31
— P14 P21 =
(get power from USB) 111505 P20 S0
12 ’ ' 29
v I3 P1.6 P4.1 BEE
7] P1.7 P3.7 7
. T AGnd P3.6 F=—
Vin 15 26
AVee 6 AVref P3.5 o5
> AVcc P3.4 F=—
17 24
— P54 P3.3 F—
Power On 18 23
Vce P3.2 F—
19 22
0] P5.5 P3.1 o1
47u - C? Gnd P3.0 |—
OR OR
gzlﬁ STC8ABK64S4A12
AGND SGND DGND
System System
clock<=10MHz clock>10MHz
C? 104(0.1uF) 103(0.01uF)

-335-




STC8F Series Manual

17.2.2 ADC General Application (Applications with Low
Accuracy ADC Requirements)

—; P0.3 P0.2 _g(g)
—3 P0.4 PO.1 BECE
—— PO.6 P2.7 36
- PO.7 P2.6 35
T P1.0 P25 B
@ 5 P1.1 P2.4 33
External analog - P1.2 P2.3 BV
Signal input p— _10 P1.3 P2.2 _31
103 — P14 P2.1 F—
11 30
—F P15 P2.0 b——
I 12 29
— — P16 PA.1 F——
13 28
Vin 171 P1.7 P3.7 7
I||—<— AGnd P3.6 F——
15 26
AVref P3.5 F—
Power On 16 25
AVcc P3.4 F——
17 24
— P54 P3.3 F——
Vcc 18 23
Ve P3.2 F——
19 22
50 | P5.5 P3.1 51
47u/\ — G Gnd P3.0 |—
STC8A8K64S4A12
System System
clock<=10MHz clock>10MHz
C? 104(0.1UF) 103(0.01UF)

17.3 Sample program
17.3.1 ADC basic operation (Query Mode)

Assembly code

; The test operating frequency is 11.0592 MHz

ADC_CONTR DATA 0BCH
ADC_RES DATA 0BDH
ADC_RESL DATA OBEH
ADCCFG DATA ODEH
P1MO DATA 092H
Pi1M1 DATA 091H
ORG 0000H

LIMP MAIN
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ORG 0100H
MAIN:
MOV SP#3FH
MOV P1MO,#00H ;Set P1.0 as ADC port
MOV P1IM1#01H
MOV ADCCFG#0FH ;Set the ADC clock as the system clock /2 /16 /16 /16
MOV ADC_CONTR,#80H ;Enable ADC module
LOOP:
ORL ADC_CONTR,#40H ;Start AD conversion
NOP
NOP
MOV A, ADC_CONTR ;Query ADC Completement Flag
JNB ACC.5,$-2
ANL ADC_CONTR#NOT 20H ;Clear Completement Flag
MOV P2,ADC_RES ;Read ADC results
SIMP LOOP
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr ADC_CONTR = Oxbc;
sfr ADC_RES = Oxbd;
sfr ADC_RESL = Oxbe;
sfr ADCCFG = Oxde;
sfr P1MO = 0x92;
sfr P1M1 = 0x91;
void main()
{
P1MO0 = 0x00; //Set P1.0 as ADC port
P1M1 = 0x01;
ADCCFG = 0x0f; //Set the ADC clock as the system clock /2 /16 /16 /16
ADC_CONTR = 0x80; /[Enable ADC module
while (1)
{
ADC_CONTR |= 0x40; /IStart AD conversion
_nop_();
_nop_();
while (1(ADC_CONTR & 0x20)); /Query ADC Completement Flag
ADC_CONTR &= ~0x20; /IClear Completement Flag
P2 = ADC_RES; /IRead ADC results
}
}
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17.3.2 ADC basic operation(Interrupt Mode)

Assembly code

;The test operating frequency is 11.0592 MHz

ADC_CONTR DATA 0BCH

ADC_RES DATA 0BDH

ADC_RESL DATA OBEH

ADCCFG DATA ODEH

EADC BIT IE.5

P1MO DATA 092H

PiM1 DATA 091H
ORG 0000H
LIMP MAIN
ORG 002BH
LIMP ADCISR
ORG 0100H

ADCISR:
ANL ADC_CONTR#NOT 20H ;Clear Completement Flag
MOV P2,ADC_RES ;Read ADC results
ORL ADC_CONTR,#40H ;Continue AD conversion
RETI

MAIN:
MOV SP#3FH
MOV P1MO,#00H ;Set P1.0 as ADC port
MOV P1IM1,#01H
MOV ADCCFG#0FH ;Set the ADC clock as the system clock /2 /16 /16 /16
MOV ADC_CONTR,#80H ;Enable ADC module
SETB EADC ;Enable ADC Interrupt
SETB EA
ORL ADC_CONTR,#40H ;Start AD conversion
SIMP $
END

C code

#include ""reg51.h™
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr ADC_CONTR
sfr ADC_RES

sfr ADC_RESL
sfr ADCCFG

shit EADC

0Oxbc;
0xbd;
Oxbe;
Oxde;

IEN5;

-338 -



STC8F Series Manual

sfr P1MO
sfr P1M1

void ADC_Isr() interrupt 5

{
ADC_CONTR &= ~0x20;
P2 =ADC_RES;
ADC_CONTR |= 0x40;

}

void main()

{
P1MO0 = 0x00;
P1M1 = 0x01;
ADCCFG = 0x0f;
ADC_CONTR = 0x80;
EADC =1;
EA=1;
ADC_CONTR |= 0x40;

while (1);

0x92;
0x91;

/[Clear Interrupt Flag
/IRead ADC results
/IContinue AD conversion

//Set P1.0 as ADC port

//Set the ADC clock as the system clock /2 /16 /16 /16
/[Enable ADC module

/[Enable ADC Interrupt

/IStart AD conversion

17.3.3Format the ADC conversion result

Assembly code

;The test operating frequency is 11.0592 MHz

ADC_CONTR DATA
ADC_RES DATA
ADC_RESL DATA
ADCCFG DATA

P1MO DATA
P1IM1 DATA

ORG
LIMP

ORG
MAIN:
MOV

MOV
MOV
MOV
MOV

ORL
NOP
NOP
MOV
JNB
ANL

MOV

0BCH
0BDH
OBEH
ODEH

092H
091H

0000H
MAIN

0100H

SP#3FH

P1MO,#00H ;Set P1.0 as ADC port

P1M1,#01H

ADCCFG#0FH ;Set the ADC clock as the system clock /2 /16 /16 / 16
ADC_CONTR,#80H ;Enable ADC module

ADC_CONTR,#40H ;Start AD conversion

A,ADC_CONTR ;Query ADC Completement Flag

ACC.5,$-2

ADC_CONTR#NOT 20H ;Clear Completement Flag

ADCCFG#00H ;Set the results Align left
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MOV
MOV

MOV

MOV

MOV

SIMP

END

AADC_RES ;A stores the 12-bit results of the ADC at  higher 8 bits

B,ADC_RESL ;B[7:4] stores the 12-bit results of the ADC at lower
;4bits, B[3:0] is 0

ADCCFG#20H ;Set the results Align right

AADC_RES ;A[3:0]stores the 12-bit results of the ADC at higher 4

;bits,A[7:4] is 0
B,ADC_RESL ;B stores the 12-bit results of the ADC at lower 8 bits
$

C code

#include ""reg51.h™
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr ADC_CONTR
sfr ADC_RES
sfr ADC_RESL
sfr ADCCFG
sfr P1MO
sfr PiM1
void main()
{
P1MO0 = 0x00;
P1M1 = 0x01;

ADCCFG = 0x0f;

ADC_CONTR = 0x80;

ADC_CONTR |= 0x40;

_nop_();
_nop_();

Oxbc;
Oxbd;
Oxbe;
Oxde;

0x92;
0x91;

while (I(ADC_CONTR & 0x20));

ADC_CONTR &= ~0x20;

ADCCFG = 0x00;
ACC =ADC_RES;
B =ADC_RESL;

/I’ ADCCFG = 0x20;
/I’ ACC =ADC_RES;
/' ' B=ADC_RESL;

while (1);

//Set P1.0 as ADC port

//Set the ADC clock as the system clock /2 /16 /16 /16
//Enable ADC module
/IStart AD conversion

/IQuery ADC Completement Flag
/IClear Completement Flag

//Set the results Align left
/IA stores the 12-bit results of the ADC at  higher 8 bits
/IB[7:4] stores the 12-bit results of the ADC at lower 4bits, B[3:0] is 0

//Set the results Align right
/IA[3:0]stores the 12-bit results of the ADC at higher 4 bits,A[7:4] is 0
/B stores the 12-bit results of the ADC at lower 8 bits

- 340 -



STC8F Series Manual

17.3.4 Using ADC Channel 16 to Measure External Voltage or

Battery Voltage

The 16th channel of STC8 series ADC is used to test the internal reference voltage of BandGap,
due to the internal BandGap reference voltage is very stable, about 1.35V, and does not change with the
working voltage of the chip, so it can be measured by the internal reference voltage of BandGap, then the
ADC value can deduce the external voltage or the external battery voltage.

The following figure is a reference circuit diagram :

NININININININININWIWWlWwlwlwlWwlWw]Ww]
(=l N2 (280 B (621 [=2] V] (o] [¥e] [«=] T2 1] (O8] BN [3)] [op) IaN] [ee] (Vo] fen)

— P03 P0.2

3 P0.4 PO.1

— Pos P0.0

5 P0.6 p2.7

—1 o7 P2.6

—— P10 P2.5

e PL1 P2.4

—— P12 P2.3

Voltage supply from 9| p13 P22
external or battery 10 P1.4 P2.1
% P1.5 P2.0

I3 P1.6 P4.1

Vin 7 P1.7 P3.7

| < 15 AGnd P3.6

Power On 16 Avref P3.5
17 AVce P3.4

Vee. 18] P5.4 P3.3

19 Vce P3.2

20 P5.5 P3.1

470 7 ——103 |— Gnd P3.0
STC8ABK64S4A12

C code

#include "'reg51.h"
#include "intrins.h"

/IThe test operating frequency is 11.0592 MHz

#define  FOSC 11059200UL

#define  BRT (65536 - FOSC /115200 / 4)
sfr AUXR = 0x8e;

sfr ADC _CONTR = 0xbc;

sfr ADC_RES = Oxbd;

sfr ADC_RESL = Oxbe;
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sfr ADCCFG = Oxde;
sfr P1MO = 0x92;
sfr P1M1 = 0x91;
int *BGV,;

bit busy;

void Uartlsr() interrupt 4

{
if (TI)
{
TI=0;
busy = 0;
}
if (R1)
{
Rl =0;
}
}
void Uartlnit()
{
SCON = 0x50;
TMOD = 0x00;
TL1=BRT;
TH1 = BRT >> 8;
TR1=1;
AUXR = 0x40;
busy = 0;
}
void UARTsend(char dat)
{
while (busy);
busy = 1;
SBUF = dat;
}
void ADCInit()
{
ADCCFG = 0x2f;
ADC_CONTR = 0x8f;
}

int  ADCRead()
int res;

ADC_CONTR |= 0x40;

_hop_();

_nop_();
while ((ADC_CONTR & 0x20));
ADC_CONTR &= ~0x20;

res = (ADC_RES << 8) | ADC_RESL;

/Mnternal Bandgap voltage values are stored in idata
/Ndata EFH address is used to store high byte
/Mdata FOH address is used to store the low byte
/[The voltage is in millivolts(mV)

//Set the ADC clock as the system clock /2 /16 /16 /16
/IEnable ADC module,and select Channel 16.

//Start AD conversion

/IQuery ADC Completement Flag
I/ Clear Completement Flag
//IRead ADC results

-342-



STC8F Series Manual

}

return res;

void main()

{

int res;
int vec;
inti;

BGV = (int idata *)0xfe;
ADCInit();
Uartlnit();

ES=1;

ADCRead();
ADCRead();
res=0;
for (i=0; i<8; i++)
{
res += ADCRead();

}

res >>=3;

vee = (int)(4095L * *BGV / res);

UARTsend(vce >> 8);
UARTsend(vce);

while (1);

/IADC initialization
//UART initialization

/[Discard the first two data

//IRead 8 times data

/lget average value

/[Calculate the VREF pin voltage, that is, the battery voltage
/[The voltage is in millivolts(mV)
//Output voltage to serial port
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18 Application of PCA/CCP/PWM application

The STC8F family of microcontrollers integrate four groups of programmable counter array (PCA /
CCP/PWM) modules, which can be used for software timer, external pulse capture, high-speed pulse output
and pulse width modulation (PWM) output.

PCA contains a special 16-bit counter, with which four groups of PCA modules are connected. The
structure of PCA counter is as follows:

SYSclk/12 — 000~

SYSclk/2 — o001
TO overflow — o010
External ECI —{ 011

SYSclk
SYSclk/4
SYSclk/6
SYSclk/8

Entering IDLE mode

16-bit counter

PCA O
PCA 1
PCA 2
PCA 3

CCON |CF|CR| S | - |CF3|CF2ICF1|CF4

CMOD|C|DL| - | - | - | CPS[2:0] |ECF|

Structure of PCA counter

18.1 PCA Related register

—PCA interrupt

Bit Address and Symbol Value

Symbol description Address
B7 B6 B5 B4 B3 B2 B1 BO after reset
CCON PCA Control Register D8H CF CR - CCF3 CCF2 | CCF1 | CCFO [00xx,0000
CMOD PCA Mode Register D9H CIDL - - CPS[2:0] ECF |0xxx,0000
CCAPMO PCA 0 Mode Register DAH - ECOMO | CCAPPO |CCAPNO| MATO | TOGO | PWMO | ECCFO |x000,0000
CCAPM1 PCA 1 Mode Register DBH - ECOM1 CCAPP1 [CCAPN1| MAT1 TOG1 | PWM1 | ECCF1 |x000,0000
CCAPM2 PCA 2 Mode Register DCH - ECOM2 CCAPP2 | CCAPN2 | MAT2 TOG2 | PWM2 | ECCF2 |x000,0000
CCAPM3 PCA 3 Mode Register DDH - ECOM3 CCAPP3 | CCAPN3 | MAT3 TOG3 | PWM3 | ECCF3 |x000,0000
CL PCA Base Timer Low E9H 0000,0000
CCAPOL PCA 0 capture register low EAH 0000,0000
CCAP1L PCA 1 capture register low EBH 0000,0000
CCAP2L PCA 2 capture register low ECH 0000,0000
CCAP3L PCA 3 capture register low EDH 0000,0000
PCA_PWMO | PCAO PWM Mode Register F2H EBSO[1:0] XCCAPOH[1:0] XCCAPOL[1:0] | EPCOH | EPCOL |0000,0000
PCA_PWM1 | PCA1 PWM Mode Register F3H EBS1[1:0] XCCAP1H[1:0] XCCAP1L[1:0] | EPCIH | EPCIL |0000,0000
PCA_PWM2 PCA2 PWM Mode Register F4H EBS2[1:0] XCCAP2H[1:0] XCCAP2L[1:0] EPC2H | EPC2L |0000,0000
PCA_PWM3 PCA3 PWM Mode Register F5H EBS3[1:0] XCCAP3H[1:0] XCCAP3L[1:0] EPC3H | EPC3L |0000,0000
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CH PCA Base Timer High F9H 0000,0000
CCAPOH PCA 0 capture register high FAH 0000,0000
CCAP1H PCA 1 capture register high FBH 0000,0000
CCAP2H PCA 2 capture register high FCH 0000,0000
CCAP3H PCA 3 capture register high FDH 0000,0000

PCA control register

Symbol

Address B7

B6

B5

B4 B3

B2

Bl

BO

CCON

D8H CF

CR

CCF3

CCF2

CCF1

CCFO

CF: PCA Counter overflow flag. It is set by hardware when the 16-bit counter of PCA overflows, and requests

interrupt to CPU. It must be cleared by software.

CR: PCA counter enable bit.
0: Stop PCA counting.
1: Start PCA counting.

CCFn(n=0,1,2,3): PCA module interrupt flag. When a match or a capture occurs on the PCA module, the
corresponding flag bit is set by the hardware automatically and requests an interrupt to CPU. These flags
should be cleared by software.

PCA mode register

Symbol | Address | B7 B6 B5 B4 | B3 | B2 | BI BO
CMOD D9H CIDL - CPS[2:0] ECF
CIDL: PCA Counter control bit in Idle mode.
0: the PCA counter will continue counting in idle mode.
1: the PCA counter will stop counting in idle mode.
CPS[2:0]: PCA Counter pulse source select bits.
Input clock source of
CPS[2:0]
PCA
000 System clock/12
001 System clock/2
Overflow pulse of timer
010
0
External clock input
011 .
from ECI pin
100 System clock
101 System clock/4
110 System clock/6
111 System clock/8
ECF: PCA counter overflow interrupt enable bit
0: disable PCA counter overflow interrupt
1: enable PCA counter overflow interrupt
PCA counter registers
Symbol | Symbol | B7 B6 Bs | B4 | B | B2| Bl [ BO
CL E9H
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CH FOH

The 16-bit counter is the combination of CL and CH, where CL is the low 8-bit counter and CH is the
high 8-bit counter. The 16-bit counter of PCA increments automatically every one PCA clock.

PCA Mode Control Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

CCAPMO DAH - ECOMO CCAPPO | CCAPNO | MATO | TOGO | PWMO ECCFO
CCAPM1 DBH - ECOM1 CCAPP1 | CCAPN1 | MAT1 | TOG1 | PWM1 ECCF1
CCAPM2 DCH - ECOM?2 CCAPP2 | CCAPN2 | MAT2 | TOG2 | PWM2 ECCF2
CCAPM3 DDH - ECOM3 CCAPP3 | CCAPN3 | MAT3 | TOG3 | PWM3 ECCF3

ECOMN: PCANn Comparator enable bit

CCAPPnN: PCA n Capture on rising edge enable bit
CCAPNR: PCA n Capture on falling edge enable bit
MATnN: PCAn match function enable bit

TOGnN: PCA n high speed pulse output function enable bit
PWMn: PCAn PWM function enable bit

ECCFn: PCAN match/capture interrupt enable bit

PCA capture value/compare value registers

Symbol | Address | B7 B6 Bs | B4 | B3 | B | BL | BO
CCAPOL EAH
CCAPILL EBH
CCAP2L ECH
CCAP3L EDH
CCAPOH FAH
CCAP1H FBH
CCAP2H FCH
CCAP3H FDH

When the PCA capture function is enabled, CCAPnL and CCAPnH are used to save the count value (CL and
CH) of the PCA at the time of capture. When the PCA comparison function is enabled, the PCA controller
compares the current value in [CH,CL] and the value in [CCAPnH, CCAPnL], and the comparison result
is given. When the PCA match function is enabled, the PCA controller compares the current value in [CH,
CL] with the value stored in [CCAPnH, CCAPnL], and checks if they match (equal), then gives a match
result.

PCA PWM Mode Registers

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
PCA_PWMO F2H EBSO[1:0] XCCAPOH[1:0] XCCAPOL[1:0] | EPCOH EPCOL
PCA_PWM1 F3H EBS1[1:0] XCCAP1H[1:0] XCCAPIL[1:0] | EPCIH EPCIL
PCA_PWM2 F4H EBS2[1:0] XCCAP2H[1:0] XCCAP2L[1:0] | EPC2H EPC2L
PCA_PWM3 F5H EBS3[1:0] XCCAP3H[1:0] XCCAP3L[1:0] | EPC3H EPC3L
EBSNn[1:0]: PCANn PWM number of bits control

‘ EBSn[1:0] ‘ PWM bits Reload value Comparison value
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00 8-bit PWM {EPCnH, CCAPnH[7:0]} {EPCnL, CCAPNL[7:0]}
01 7-bit PWM {EPCnH, CCAPnH[6:0]} {EPCnL, CCAPNL[6:0]}
10 6-bit PWM {EPCnH, CCAPnH[5:0]} {EPCnL, CCAPNL[5:0]}
] {EPCnH, XCCAPnH[1:0],
11 10-bit PWM {EPCnL, XCCAPNL[1:0], CCAPNL[7:0]}
CCAPNH[7:0]}

XCCAPNH[1:0]: The 9" bit and 10" bit of reload value of 10-bit PWM

XCCAPNL[1:0]: The 9" bit and 10" bit of comparison value of 10-bit PWM

EPCnH: The MSB of reload vaule in PWM mode (i.e. the 9™ bit of 8-bit PWM, the 8™ bit of 7-bit PWM, the
7" bit of 6-bit PWM, the 11" bit of 10-bit PWM)

EPCnL: The MSB of comparison vaule in PWM mode (i.e. the 9™ bit of 8-bit PWM, the 8" bit of 7-bit PWM,
the 71 bit of 6-bit PWM, the 11% bit of 10-bit PWM)

Note: When updating the reload value of 10-bit PWM, write the upper two bits of XCCAPnH [1: 0] firstly and

then the lower 8 bits of CCAPnH [7: 0].

18.2 PCA Operation Mode

There are 4 groups of PCA modules in STC8F family microcontrollers, and operation mode of each
module can be set independently. The mode settings are as follows:

CCAPMn i
Function of module
- | ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn
- 0 0 0 0 0 0 0 No operation
- 1 0 0 0 0 1 0 6/7/8/10 bit PWM mode, no interrupt
6/7/8/10 bit PWM mode, rising edge
- 1 1 0 0 0 1 1 )
interrupt
6/7/8/10 bit PWM mode, falling edge
- 1 0 1 0 0 1 1 )
interrupt
6/7/8/10 bit PWM mode, rising and falling
- 1 1 1 0 0 1 1 i
edge interrup
- 0 1 0 0 0 0 X 16 bit rising edge capture mode
- 0 0 1 0 0 0 X 16 bit falling edge capture mode
- 0 1 1 0 0 0 X 16 bit rising and falling edge capture mode
- 1 0 0 1 0 0 X 16 bit software timer mode
- 1 0 0 1 1 0 X 16 bit high speed pulse output mode

18.2.1 Capture Mode

At least one of CAPNn and CAPPn in CCAPMn must be set (or all them are set) for a PCA module to
operate in capture mode. When a PCA module is operating in capture mode, the input hoppings on the external
CCPO / CCP1 / CCP2 / CCP3 pins of the module are sampled. When a valid hopping is sampled, the PCA
controller immediately loads the counter values in the PCA counters, CH and CL, into the module's capture
registers, CCAPnL and CCAPnH, and sets the corresponding CCFn in the CCON register. If the ECCFn bit in
CCAPMn is set to 1, an interrupt will be generated. Since all PCA module's interrupt entry addresses are
shared, it is necessary to determine which module generated an interrupt in the interrupt service routine and
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note that the interrupt flag bit must be cleared by software.

The structure of the PCA module working in capture mode is shown in the following figure:

CCON |CF|CR| - | - |CF3|CF2|CF1|CFC1
_1_ L

PCA
4 interrupt

CCAPNnH | CCAPnL
- | CCAPnH | cCAPn |
ccP1 TFL

CCP2 Kl g S

CCP3

CCAPMn| - |ECOMn| CAPPn | CAPNn |MATn|TOGn| PWMn | ECCFn |
0 0 0 0 0

PCA capture mode
18.2.2 Software Timer Mode

The PCA module can be used as a software timer by setting the ECOM and MAT bits in the CCAPMn
register. The PCA counter values in CL and CH are compared with the capture registers values in CCAPnL and
CCAPNH. When they are equal, CCFn in CCON is set and an interrupt is generated if ECCFn in CCAPMn is
set to 1. CCFn flag bit should be cleared by software.

The structure of PCA module working in software timer mode is shown in the following figure:

Write Then
CCAPNL write CCON |CF|CR| - | - |CF3|CF2|CF1|CF4
firstly CCAPnH 1 _L
0 1
enable matched
16 bit comparator ° . PCA
interrupt

7

ECOMN=0, stop comparison
ECOMN=1, continue comparison

CCAPMn| - |Ec0Mn| CAPPn | CAPNn |MATn|TOGn| PWMn | ECCFn |
0 0 0 1 0 0

PCA software timer mode

18.2.3High Speed pulse Output Mode

When the count value of the PCA counter matches the value of the capture register, the CCPn output of
the PCA module will hop. To activate the high speed pulse output mode, the TOGn, MATn, and ECOMN bits
of the CCAPMn register must be set.

The structure of PCA module working in high-speed pulse output mode is shown below:
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Write Then
CCAPNL write CCON |CF|CR| - | - |CF3|CF2|CF1|CF0|
firstly CCAPNH 1
0o 1 CH a PCA
enable matched interrupt
16 bit comparator
L CCPn

CCAPMn| - |ECOMn| CAPPn | CAPNn |MATn|TOGn| PWMn | ECCFn |
0 0 0 1 1 0

ECOMN=0, stop comparison
ECOMN=1, continue com parison|

PCA high speed pulse output mode

18.2.4 Pulse Width Modulator Mode (PWM mode)

18.2.4.1 8-bit PWM Mode

Pulse width modulation is a technique that uses a program to control the duty ratio, cycle and phase of a
waveform. It is widely used in applications such as three-phase motor drive and D/A conversion. The PCA
modules of the STC8F family of microcontrollers can be configured to operate in 8-bit, 7-bit, 6-bit or 10-bit
PWM mode by setting corresponding PCA_PWMn registers. To enable the PWM function of the PCA module,
the PWMn and ECOMDN bits of the module register CCAPMn must be set.

When EBSn [1:0] in the PCA_PWMn register is set to 00, the PCAn operates in 8-bit PWM mode, where
{0, CL [7: 0]} will be compared with the capture registers {EPCnL, CCAPnL [7: 0] }. When PCA modules are
operating in 8-bit PWM mode, the output frequencies of them are the same because all the modules share a
single PCA counter. The output duty ratio of each module is set using the registers {EPCnL, CCAPnL [7: 0]}.
The output is low when the value of {0, CL [7: 0]} is less than {EPCnL, CCAPNL [7: 0]}, and the output is
high when the value of {0, CL [7: O]} is equal to or greater than {EPCnL , CCAPnL [7: 0]}. When CL [7: 0]
overflows from FF to 00, the contents of {EPCnH, CCAPnH [7: 0]} are reloaded into {EPCnL, CCAPNL [7:
0]}. This makes it possible to update the PWM without interference.

The structure of PCA module working in 8-bit PWM mode is shown below:
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EPCnH |CCAPnH[7:0]|
> | Output 0
| EPCL |CCAPnL[7:O]|

reload |

{0,CL[7:0]}<{EPCNL,CCAPNL[7:0]}
enable 9-bit comparator |—+

{0,CL{7:0]} >= {EPCNL,CCAPNL[7:0]}

| o | amo |

CCPn

Output 1

| CL overflow

| - | ECOMn| CAPPn | CAPNnN |MATn|TOGn| PWMn | ECCFn | CCAPMn
0 1 0 0 0 0

PCA 8-bit PWM mode

18.2.4.2 7-bit PWM Mode

When EBSn [1:0] in the PCA_PWMn register is set to 01, the PCAn operates in 7-bit PWM mode, where
{0, CL [6: 0]} will be compared with the capture registers {EPCnL, CCAPnL [6: 0] }. When PCA modules are
operating in 6-bit PWM mode, the output frequencies of them are the same because all the modules share a
single PCA counter. The output duty ratio of each module is set using the registers {EPCnL, CCAPNL [6: 0]}.
The output is low when the value of {0, CL [6: 0]} is less than {EPCnL, CCAPnL [6: 0]}, and the output is
high when the value of {0, CL [6: 0]} is equal to or greater than {EPCnL , CCAPnL [6: 0]}. When CL [6: 0]
overflows from 7F to 00, the contents of {EPCnH, CCAPnH [6: 0]} are reloaded into {EPCnL, CCAPNL [6:
0]}. This makes it possible to update the PWM without interference.

The structure of PCA module working in 6-bit PWM mode is shown below:

| EPCnH |CCAPnH[6:O]|

reload I
>\} Output 0
| EpcnL  [ccapnLl6:0]|
{0,CL[6:0]}<{EPCnL,CCAPNL[6:0]}
enable -
8-bit comparator |—+ CCPn

{0,CL[6:0]}>={EPCnL,CCAPNL[6:0]}
| o | aeo |

| CL overflow Output 1

| - | ECOMn| CAPPn | CAPNn |MATn|TOGn| PWMn | ECCFn | CCAPMn
0 1 0 0 0 0

PCA 7-bit PWM mode

18.2.4.3 6-bit PWM Mode

When EBSn [1: 0] in the PCA_PWMn register is set to 10, the PCAn operates in 6-bit PWM mode, where
{0, CL [5: 0]} will be compared with the capture registers {EPCnL, CCAPnL [5: 0] }. When PCA modules are
operating in 6-bit PWM mode, the output frequencies of them are the same because all the modules share a
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single PCA counter. The output duty ratio of each module is set using the registers {EPCnL, CCAPnL [5: 0]}.
The output is low when the value of {0, CL [5: 0]} is less than {EPCnL, CCAPnL [5: 0]}, and the output is
high when the value of {0, CL [5: 0]} is equal to or greater than {EPCnL , CCAPnL [5: 0]}. When CL [5: 0]
overflows from 3F to 00, the contents of {EPCnhH, CCAPnH [5: 0]} are reloaded into {EPCnL, CCAPnL [5:
0]}. This makes it possible to update the PWM without interference.

The structure of PCA module working in 6-bit PWM mode is shown below:

| EPChH  |ccAPnH5:0]
;U Output 0
| EpcnL  [ccapnLis:0]|

reload

{0,CL[5:0Ty <{EPCnL,CCAPNL[5:0]}
enable 7-bit comparator |—+

{0,CL[5:0]}>={EPCnL,CCAPNL[5:0]}

| o | amsq |

CCPn

Output 1

| CL overflow

| - | ECOMn| CAPPn | CAPNn |MATn|TOGn| PWMn | ECCFn | CCAPMn
0 1 0 0 0 0

PCA 6-bit PWM mode

18.2.4.4  10-bit PWM Mode

When EBSn [1: 0] in the PCA_PWMn register is set to 11, the PCAn operates in 10-bit PWM mode,
where {CH[1:0],CL[7:0]} will be compared with the capture registers{EPCnL,XCCAPNnL[1:0],CCAPNL[7:0]}.
When PCA modules are operating in 10-bit PWM mode, the output frequencies of them are the same because
all the modules share a single PCA counter. The output duty ratio of each module is set using the registers
{EPCnL,XCCAPNL[1:0],CCAPNnL[7:0]}. The output is low when the value of {CH[1:0],CL[7:0]} is less than
{EPCnL,XCCAPNL[1:0],CCAPnL[7:0]}, and the output is high when the value of {CH[1:0],CL[7:0]} is equal
to or greater than {EPCnL,XCCAPNL[1:0],CCAPNnL[7:0]}. When {CH[1:0],CL[7:0]} overflows from 3FF to
00, the contents of {EPCnH,XCCAPNH[1:0],CCAPnH[7:0]} are reloaded into {EPCnL,XCCAPNL[1:0],
CCAPNL[7:0]}. This makes it possible to update the PWM without interference.

The structure of PCA module working in 10-bit PWM mode is shown below:
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| EPCnH| XCCAPRH[1:0] |CCAPnH[7:0]|
I

reload
~ Output 0
| EpcaL | xccAPnL[1:0] | ccAPnL[7:0] |
{0,CH[1:0],CL[7:0]}<{EPCnL XCCAPNL[1:0],CCAPNL[7:0]}
enable -
11-bit comparator |—+ CCPn

{0,CH[1:0],CL[7:0]}>={EPCnL,XCCAPNnL[1:0],CCAPNL[7:0]}
| o | oy | cyzoy |

| Output 1
CL overflow

| - |ECOMn| CAPPn |CAPNn |MATn|TOGn| PWMn | ECCFn |CCAPMn
0 1 0 0 0 0

PCA 10-bit PWM mode

18.3 Sample program
18.3.1PCA outputs PWM(6/7/8/10 bit)

Assembly code

; The test operating frequency is 11.0592 MHz

CCON DATA 0D8H
CF BIT CCON.7
CR BIT CCON.6
CCF3 BIT CCON.3
CCF2 BIT CCON.2
CCF1 BIT CCON.1
CCFO BIT CCON.0
CMOD DATA O0D9H
CL DATA O0E9H
CH DATA OF9H
CCAPMO DATA ODAH
CCAPOL DATA OEAH
CCAPOH DATA OFAH
PCA_PWMO DATA OF2H
CCAPM1 DATA 0DBH
CCAPIL DATA OEBH
CCAP1H DATA OFBH
PCA_PWM1 DATA OF3H
CCAPM2 DATA ODCH
CCAP2L DATA OECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
CCAPM3 DATA ODDH
CCAP3L DATA OEDH
CCAP3H DATA OFDH
PCA_PWM3 DATA OF5H
ORG 0000H
LIMP MAIN
ORG 0100H
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MAIN:
MOV SP#3FH
MOV CCON,#00H
MOV CMOD,#08H ;PCA clock is the system clock
MOV CL #00H
MOV CH,#0H
MOV CCAPMO #42H ;PCA module 0 is PWM mode
MOV PCA_ PWMO,#80H ;PCA Module 0 outputs 6-bit PWM
MOV CCAPOL #20H ;PWM duty cycle is 50%[(40H-20H)/40H]
MOV CCAPOH,#20H
MOV CCAPM1 #42H ;PCA module 1 is PWM mode
MOV PCA PWM1 #40H ;PCA Module 1 outputs 7-bit PWM
MOV CCAP1L #20H ;PWM duty cycle is 75%[(80H-20H)/80H]
MOV CCAP1H,#20H
MOV CCAPM2 #42H ;PCA module 2 is PWM mode
MOV PCA PWM2 #00H ;PCA Module 2 outputs 8-bit PWM
MOV CCAP2L #20H ;PWM duty cycle is 87.5%[(100H-20H)/100H]
MOV CCAP2H,#20H
MOV CCAPMB3 #42H ;PCA module 3 is PWM mode
MOV PCA PWM3#0COH ;PCA Module 3 outputs 10-bit PWM
MOV CCAP3L #20H ;PWM duty cycle is96.875%[(400H-20H)/400H]
MOV CCAP3H,#20H
SETB CR ;Start PCA timer
JMP $
END
C code

#include ""reg51.h™
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr CCON

shit CF

shit CR

shit CCF3

shit CCF2

shit CCF1

shit CCFO0

sfr CMOD

sfr CL

sfr CH

sfr CCAPMO
sfr CCAPOL

sfr CCAPOH

sfr PCA_PWMO
sfr CCAPM1
sfr CCAPI1L

sfr CCAP1H

sfr PCA_PWM1
sfr CCAPM2
sfr CCAP2L

sfr CCAP2H

sfr PCA_PWM2

0xd8;
CCONAT;
CCON"6;
CCON"3;
CCON”2;
CCONN;
CCONN0;
0xd9;
0xe9;
0xf9;
Oxda;
Oxea;
Oxfa;
0xf2;
Oxdb;
Oxeb;
Oxfb;
0xf3;
Oxdc;
Oxec;
Oxfc;
0xf4;
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sfr
sfr
sfr
sfr

CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

void main()

{

CCON = 0x00;
CMOD = 0x08;

CL = 0x00;

CH = 0x00;
CCAPMO = 0x42;
PCA_PWMO = 0x80;
CCAPOL = 0x20;
CCAPOH = 0x20;
CCAPML1 = 0x42;
PCA_PWML1 = 0x40;
CCAPLL = 0x20;
CCAP1H = 0x20;
CCAPM2 = 0x42;
PCA_PWM2 = 0x00;
CCAP2L = 0x20;
CCAP2H = 0x20;
CCAPM3 = 0x42;
PCA_PWM3 = 0xc0;
CCAP3L = 0x20;
CCAP3H = 0x20;
CR=1;

while (1);

0xdd;
Oxed;
0xfd;
0xf5;

/IPCA clock is the system clock

//PCA module 0 is PWM mode
/IPCA Module 0 outputs 6-bit PWM
[IPWM duty cycle is 50%[(40H-20H)/40H]

//PCA module 1 is PWM mode
/IPCA Module 1 outputs 7-bit PWM
/PWM duty cycle is 75%[(80H-20H)/80H]

/IPCA module 2 is PWM mode
/IPCA Module 1 outputs8-bit PWM
/[PWM duty cycle is 87.5%[(100H-20H)/100H]

/IPCA module 3 is PWM mode
/IPCA Module 1 outputs10-bit PWM
/[PWM duty cycle is96.875%][(400H-20H)/400H]

/IStart PCA timer

18.3.2 PCA Capture measurement pulse width

Assembly code

;The test operating frequency is 11.0592 MHz

CCON DATA
CF BIT
CR BIT
CCF3 BIT
CCF2 BIT
CCF1 BIT
CCFO BIT
CMOD DATA
CL DATA
CH DATA
CCAPMO DATA
CCAPOL DATA
CCAPOH DATA
PCA_PWMO DATA
CCAPM1 DATA
CCAPI1L DATA
CCAP1H DATA
PCA_PWM1 DATA
CCAPM2 DATA

0D8H
CCON.7
CCON.6
CCON.3
CCON.2
CCON.1
CCON.0
O0D9H
OE9H
O0F9H
ODAH
OEAH
OFAH
0F2H
ODBH
OEBH
OFBH
OF3H
ODCH
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CCAP2L
CCAP2H
PCA_PWM2
CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

CNT

COUNTO
COUNT1
LENGTH

PCAISR:

CHECKCCFO:

ISREXIT:

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
JNB
CLR
INC

JNB
CLR
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV
SUBB
MOV
MOV
SUBB
MOV
MOV
SUBB
MOV

POP
POP
RETI

MOV

CLR

MOV
MOV
MOV
MOV
MOV

OECH
OFCH
OF4H

ODDH
OEDH
OFDH
OF5H

20H

21H ;3 bytes

24H ;3 bytes

27H ;3 bytes, (COUNT1-COUNTO)

0000H
MAIN
003BH
PCAISR

0100H

ACC

PSwW

CF,CHECKCCFO0

CF ;Clear interrupt flag

CNT ; PCAtiming overflow times+1

CCFO,ISREXIT

CCFO0

COUNTO0,COUNT1 ;Back up the last captured value
COUNTO0+1,COUNT1+1

COUNTO0+2,COUNT1+2

COUNTL,CNT ;Save this captured value
COUNT1+1,CCAPOH

COUNT1+2,CCAPOL

C ;Calculate twice the capture difference
A,COUNT1+2

A,COUNTO0+2

LENGTH+2,A

A,COUNT1+1

A,COUNTO+1

LENGTH+1,A

A,COUNT1

A,COUNTO

LENGTH,A ;LENGTH is the pulse width of the capture.

PSW
ACC

SP#3FH

A

CNTA ;User variable initialization
COUNTO0,A

COUNTO+1,A

COUNTO+2,A

COUNTLA
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MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB

JMP

END

COUNT1+1,A
COUNT1+2,A
LENGTH,A

LENGTH+1,A
LENGTH+2 A

CCON,#00H
CMOD,#09H
CL,#00H
CH,#0H
CCAPMO,#11H
CCAPMO,#21H
CCAPMO,#31H
CCAPOL ,#00H
CCAPOH,#00H
CR

EA

$

;PCA clock is system clock, enabling PCA timing interrupt

;PCA module 0 is 16 bit capture mode (descent edge capture)
;PCA module 0 is 16 bit capture mode (rise edge capture)
;PCA module 0 is 16-bit capture mode (edge capture)

;Start PCA timer

C code

#include ""reg51.h™
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr
shit
shit
shit
shit
shit
shit
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

CCON

CF

CR

CCF3
CCF2
CCF1
CCFO0
CMOD

CL

CH
CCAPMO
CCAPOL
CCAPOH
PCA_PWMO
CCAPM1
CCAP1L
CCAP1H
PCA_PWM1
CCAPM2
CCAP2L
CCAP2H
PCA_PWM2
CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

unsigned char cnt;
unsigned long  countO;

0xd8;
CCONNT;
CCON"6;
CCON”3;
CCON~2;
CCONA;
CCONN0;
0xd9;
0xe9;
0xf9;
Oxda;
Oxea;
Oxfa;
0xf2;
Oxdb;
Oxeb;
0xfb;
0xf3;
Oxdc;
Oxec;
Oxfc;
0xf4;
Oxdd;
Oxed;
0Oxfd;
0xf5;

/Istore PCA timing overflow times
/IRecord the previous capture value
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unsigned long  countl; /IRecord the capture value for this time
unsigned long  length; /Istore time length of signal

void PCA_Isr() interrupt 7

{
if (CF)
{
CF=0;
cnt++; /IPCA timing overflow times+1
}
if (CCFO0)
{
CCF0=0;
count0 = countl; /IBack up the last captured value
((unsigned char *)&count1)[3] = CCAPOL;
((unsigned char *)&countl1)[2] = CCAPOH;
((unsigned char *)&countl1)[1] = cnt;
((unsigned char *)&count1)[0] = 0;
length = countl - count0; /llength is pulse width for capture
}
}
void main()
{
cnt=0; /IUser variable initialization
count0 = 0;
countl =0;
length = 0;
CCON = 0x00;
CMOD = 0x09; /IPCA clock is system clock, enabling PCA timing interrupt
CL = 0x00;
CH = 0x00;
CCAPMO = 0x11; /IPCA module 0 is 16 bit capture mode (descent edge capture)
CCAPMO = 0x21; /IPCA module 0 is 16 bit capture mode (descent edge capture)
CCAPMO = 0x31; /IPCA module 0 is 16 bit capture mode (descent edge capture)
CCAPOL = 0x00;
CCAPOH = 0x00;
CR=1; /IStart PCA timer
EA=1;
while (1);
}

18.3.3PCA implements 16-bit software timing

Assembly code

;The test operating frequency is 11.0592 MHz

CCON DATA 0D8H

CF BIT CCON.7
CR BIT CCON.6
CCF3 BIT CCON.3
CCF2 BIT CCON.2
CCF1 BIT CCON.1
CCFO BIT CCON.0
CMOD DATA O0D9H
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CL

CH
CCAPMO
CCAPOL
CCAPOH
PCA_PWMO
CCAPM1
CCAPIL
CCAP1H
PCA_PWM1
CCAPM2
CCAP2L
CCAP2H
PCA_PWM2
CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

TS0HZ

PCAISR:

MAIN:

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

EQU

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
CLR
MOV
ADD
MOV
MOV
ADDC
MOV
CPL
POP
POP
RETI

MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB

JMP

O0E9H
O0F9H
ODAH
OEAH
OFAH
0F2H
0DBH
OEBH
OFBH
OF3H
0DCH
OECH
OFCH
OF4H
ODDH
OEDH
OFDH
OF5H

2400H ;11059200/12/2/50

0000H
MAIN
003BH
PCAISR

0100H

ACC

PSw

CCFO0
A,CCAPOL
A#LOW T50HZ
CCAPOL,A
A,CCAPOH
A#HIGH T50HZ
CCAPOH,A

P1.0 ; Test port, flashing frequency is 50Hz
PSw

ACC

SP#3FH

CCON,#00H

CMOD,#00H ;PCA clock is the system clock/12
CL #00H

CH,#0H

CCAPMO,#49H ;PCA module 0 is 16-bit timer mode
CCAPOL #LOW T50HZ

CCAPOH #HIGH T50HZ

CR ;Start PCA timer

EA

$
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END

C code

#include "'reg51.h"
#include "intrins.h"

/IThe test operating frequency is 11.0592 MHz

#define  TH0HZ

sfr
shit
shit
shit
shit
shit
shit
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

CCON =
CF =
CR =
CCF3 =
CCF2 =
CCF1 =
CCFO0 =
CMOD =
CL =
CH =
CCAPMO

CCAPOL =
CCAPOH =
PCA_PWMO =
CCAPM1 =
CCAP1L =
CCAP1H =
PCA_PWM1 =
CCAPM2 =
CCAP2L =
CCAP2H =
PCA_PWM2 =
CCAPM3 =
CCAP3L =
CCAP3H =
PCA_PWM3 =

P10 =

unsigned int  value;

void PCA_Isr() interrupt 7

{

}

CCF0 =0;

CCAPOL = value;
CCAPOH = value >> 8;
value += T50HZ;

P10 = !P10;

void main()

{

CCON = 0x00;
CMOD = 0x00;
CL = 0x00;
CH = 0x00;

(11059200L / 12 / 2/ 50)

0xd8;
CCONAT;
CCON"6;
CCONA3;
CCON~2;
CCONA;
CCONN0;
0xd9;
0xe9;
0xf9;
Oxda;
Oxea;
Oxfa;
0xf2;
0xdb;
Oxeb;
0xfb;
0xf3;
Oxdc;
Oxec;
Oxfc;
0xf4;
Oxdd;
Oxed;
0xfd;
0xf5;

P170;

[[Test port

/IThe PCA clock is the system clock/12
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CCAPMO = 0x49; /IPCA module 0 is 16-bit timer mode
value = T50HZ;

CCAPOL = value;

CCAPOH = value >> 8;

value += T50HZ;

CR=1; /IStart PCA timer

EA=1;

while (1);

18.3.4 PCA Output high speed pulse

Assembly code

;The test operating frequency is 11.0592 MHz

CCON DATA 0D8H
CF BIT CCON.7
CR BIT CCON.6
CCF3 BIT CCON.3
CCF2 BIT CCON.2
CCF1 BIT CCON.1
CCFO0 BIT CCON.0
CMOD DATA O0D9H
CL DATA 0E9H
CH DATA O0F9H
CCAPMO DATA ODAH
CCAPOL DATA OEAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
CCAPM1 DATA O0DBH
CCAPI1L DATA OEBH
CCAP1H DATA OFBH
PCA_PWM1 DATA OF3H
CCAPM2 DATA ODCH
CCAP2L DATA OECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
CCAPM3 DATA ODDH
CCAP3L DATA OEDH
CCAP3H DATA OFDH
PCA_PWM3 DATA OF5H
T38K4HZ EQU 90H ;11059200/2/38400
ORG 0000H
LIMP MAIN
ORG 003BH
LIMP PCAISR
ORG 0100H
PCAISR:
PUSH ACC
PUSH PSW
CLR CCFO
MOV A,CCAPOL
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ADD A#LOW T38K4HZ
MOV CCAPOL,A
MOV A,CCAPOH
ADDC A#HIGH T38K4HZ
MOV CCAPOH,A
POP PSwW
POP ACC
RETI
MAIN:
MOV SP#3FH
MOV CCON,#00H
MOV CMOD,#08H ;PCA clock is the system clock
MOV CL,#00H
MOV CH,#0H
MOV CCAPMO,#4DH ;PCA module 0 is in 16 bit timer mode and enables pulse output
MOV CCAPOL #LOW T38K4HZ
MOV CCAPOH #HIGH T38K4HZ
SETB CR ;Start PCA timer
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

#define  T38K4HZ

sfr CCON

shit CF

shit CR

shit CCF3

shit CCF2

shit CCF1

shit CCFO0

sfr CMOD

sfr CL

sfr CH

sfr CCAPMO

sfr CCAPOL

sfr CCAPOH

sfr PCA_PWMO
sfr CCAPM1

sfr CCAP1L

sfr CCAP1H

sfr PCA_PWM1
sfr CCAPM2
sfr CCAP2L

sfr CCAP2H

sfr PCA_PWM2
sfr CCAPM3

(11059200L / 2 / 38400)

0xd8;
CCONNT;
CCON"6;
CCON"3;
CCON~2;
CCONN;
CCONN0;
0xd9;
0xe9;
0xf9;
Oxda;
Oxea;
Oxfa;
0xf2;
Oxdb;
Oxeb;
0xfb;
0xf3;
Oxdc;
Oxec;
Oxfc;
0xf4;
Oxdd;
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sfr
sfr
sfr

CCAP3L
CCAP3H
PCA_PWM3

unsigned int value;

void PCA_Isr() interrupt 7

{

}

CCF0=0;

CCAPOL = value;
CCAPOH = value >> 8;
value += T38K4HZ;

void main()

{

CCON = 0x00;
CMOD = 0x08;

CL = 0x00;

CH = 0x00;
CCAPMO = 0x4d;
value = T38K4HZ;
CCAPOL = value;
CCAPOH =value >> 8;
value += T38K4HZ;
CR=1;

EA=1;

while (1);

Oxed;
0xfd;
0xf5;

/IPCA clock is the system clock

/IPCA module 0 is in 16 bit timer mode and enables pulse output

/IStart PCA timer

18.3.5 PCA extends external interrupt

Assembly code

;The test operating frequency is 11.0592 MHz

CCON DATA
CF BIT

CR BIT

CCF3 BIT

CCF2 BIT

CCF1 BIT

CCFO BIT

CMOD DATA
CL DATA
CH DATA
CCAPMO DATA
CCAPOL DATA
CCAPOH DATA
PCA_PWMO DATA
CCAPM1 DATA
CCAPI1L DATA
CCAP1H DATA
PCA_PWM1 DATA
CCAPM2 DATA
CCAP2L DATA

0D8H
CCON.7
CCON.6
CCON.3
CCON.2
CCON.1
CCON.O
O0D9H
OE9H
O0F9H
ODAH
OEAH
OFAH
O0F2H
ODBH
OEBH
OFBH
OF3H
ODCH
OECH
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CCAP2H DATA OFCH
PCA_PWM?2 DATA OF4H
CCAPM3 DATA ODDH
CCAP3L DATA OEDH
CCAP3H DATA OFDH
PCA_PWM3 DATA OF5H
ORG 0000H
LIMP MAIN
ORG 003BH
LIMP PCAISR
ORG 0100H
PCAISR:
CLR CCFO0
CPL P1.0
RETI
MAIN:
MOV SP#3FH
MOV CCON,#00H
MOV CMOD,#08H ;PCA clock is the system clock
MOV CL,#00H
MOV CH,#0H
MOV CCAPMO,#11 ;Extend external port CCPO to drop edge interrupt port
; MOV CCAPMO,#21H ;Extend external port CCPO to upper-edge interrupt port
; MOV CCAPMO,#31H ;Extend external port CCPO to edge interrupt port
MOV CCAPOL ,#0
MOV CCAPOH,#0
SETB CR ;Start PCA timer
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe test operating frequency is 11.0592 MHz

sfr CCON
shit CF

shit CR

shit CCF3
shit CCF2
shit CCF1
shit CCFO0

sfr CMOD
sfr CL

sfr CH

sfr CCAPMO
sfr CCAPOL
sfr CCAPOH
sfr PCA_PWMO

0xd8;
CCONAT;
CCON"6;
CCON"3;
CCON”2;
CCONN;
CCONN0;
0xd9;
0xe9;
0xf9;
Oxda;
Oxea;
Oxfa;
0xf2;
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sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

shit

void PCA_Isr() interrupt 7

{

}

CCAPM1
CCAP1L
CCAP1H
PCA_PWM1
CCAPM2
CCAP2L
CCAP2H
PCA_PWM2
CCAPM3
CCAP3L
CCAP3H
PCA_PWM3

P10

CCF0 =0;
P10 = IP10;

void main()

{

I
I

CCON = 0x00;
CMOD = 0x08;
CL = 0x00;

CH = 0x00;
CCAPMO = 0x11;
CCAPMO = 0x21;
CCAPMO = 0x31;
CCAPOL =0;
CCAPOH = 0;
CR=1;

EA=1;

while (1);

0xdb;
Oxeb;
0xfb;
0xf3;
0xdc;
Oxec;
0xfc;
0xf4;
0xdd;
Oxed;
0xfd;
0xf5;

P110;

/IPCA clock is the system clock

/IExtend external port CCPO to drop edge interrupt port
//[Extend external port CCPO to upper-edge interrupt port
//[Extend external port CCPO to edge interrupt port

/IStart PCA timer
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19 Enhanced PWM

A set of individually enhanced 8-channel PWM waveform generators are integrated in the STC8F family
of microcontrollers. There is a 15-bit PWM counter in the PWM waveform generator which is used for 8
channel PWMs. The initial level of each PWM can be set. In addition, two counters T1 and T2 are designed in
the PWM waveform generator to control the waveform hopping for each PWM. The width of high and low
level of each PWM can be set very flexibly, so that the PWM duty ratio and PWM output delay can be
controlled. Because the 8 PWMs are independent and the initial state of each PWM can be set, any two of
them can be used together to achieve complementary applications such as symmetrical output and dead band

control.

The enhanced PWM waveform generators also feature the ability to monitor external abnormal events , such as
external port P3.5 abnormal level and the abnormal comparator results. It can be used to shutdown PWM
outputs immediately. The PWM waveform generator can also be associated with an ADC. Any point in the

PWM cycle can be set to trigger the ADC conversion event.

19.1 PWM Related Registers

Bit Address and Symbol Value
Symbol Description Address
B7 B6 B5 B4 B3 B2 B1 BO after reset
PWMCFG |PWM Configuration Register F1H CBIF ETADC - 00XX,XXXX
PWMIF PWM Interrupt Flag register F6H C7IF C6IF C5IF C4lF C3IF C2IF ClIF COIF | 0000,0000
PWM Fault Dectection Control
PWMFDCR F7H INVCMP INVIO ENFD FLTFLIO EFDI |FDCMP| FDIO FDIF {0000,0000
Register

PWMCR [PWM Control register FEH ENPWM ECBI - 00XX,XXXX

Bit Address and Symbol Value

Symbol Description Address after

B7 B6 B5 B4 B3 B2 Bl BO

reset
PWMCH  |PWM Counter High FFFOH - x000,0000
PWMCL PWM Counter low FFF1H 0000,0000
PWMCKS [PWM Clock Selection register | FFF2H - - ‘ SELT2 ’ PWM_PS[3:0] xxx0,0000
TADCPH  |Trigger ADC count value high | FFF3H - x000,0000
TADCPL  |Trigger ADC count value low FFF4H 0000,0000
PWMOT1H |PWMO Timerl high FFOOH - x000,0000
PWMOTIL [PWMOTimerl low FFO1H 0000,0000
PWMOT2H [PWMOTimer2 high FFO2H - x000,0000
PWMOT2L |[PWMOTimer2 low FFO3H 0000,0000
PWMOCR |PWMO Control register FFO4H ENCOO COINI CO0_S[1:0] ECOI |ECOT2SI| ECOT1SI |00x0,0000

PWMO Level Hold Control
PWMOHLD FFO5H - - HCOH HCOL  [xxxx,xx00
Register

PWM1T1H [PWM1Timerl high FF10H - x000,0000
PWMI1TIL |PWM1Timerl low FF11H 0000,0000

- 365 -




STC8F Series Manual

PWM1T2H [PWM1Timer2 high FF12H - x000,0000

PWMI1T2L |PWM1Timer2 low FF13H 0000,0000

PWMI1CR |PWML1 Control register FF14H | ENC10 C1INI - C1_S[1:0] EC1l |EC1T2SI| EC1T1SI |00x0,0000
PWML1 Level Hold Control

PWM1HLD _ FF15H - - - - - - HC1H HCIL  [xxxx,xx00
Register

PWM2T1H [PWM2Timerl high FF20H - x000,0000

PWM2TIL [PWM2Timerl low FF21H 0000,0000

PWM2T2H |PWM2Timer2 high FF22H - x000,0000

PWM2T2L |[PWM2Timer2 low FF23H 0000,0000

PWM2CR |PWM2 Control register FF24H ENC20 C2INI - C2_S[1:0] EC21 |EC2T2Sl| EC2T1SI {00x0,0000
PWM2 Level Hold Control

PWM2HLD FF25H - - - - - - HC2H HC2L  [xxxx,xx00
Register

PWM3T1H |PWM3Timerl high FF30H - x000,0000

PWM3TIL [PWM3Timerl low FF31H 0000,0000

PWM3T2H [PWM3Timer2 high FF32H - x000,0000

PWM3T2L |PWM3Timer2 low FF33H 0000,0000

PWM3CR  |PWM3 Control register FF34H | ENC30 C3INI - C3_S[1:0] EC3I |EC3T2SI| EC3T1SI |00x0,0000
PWM3 Level Hold Control

PWM3HLD _ FF35H - - - - - - HC3H HC3L  [xxxx,xx00
Register

PWM4T1H |PWMA4Timerl high FF40H - x000,0000

PWM4TIL [PWM4Timerl low FF41H 0000,0000

PWM4T2H |PWMA4Timer2 high FF42H - x000,0000

PWM4T2L |PWM4Timer2 low FF43H 0000,0000

PWMA4CR  |PWM4 Control register FF44H ENC40 C4INI - C4_S[1:0] EC41 |ECAT2SI| ECAT1SI {00x0,0000
PWM4 Level Hold Control

PWM4HLD FF45H - - - - - - HC4H HC4AL  [xxxx,xx00
Register

PWM5T1H [PWM5Timerl high FF50H e x000,0000

PWMS5TIL [PWM5Timerl low FF51H 0000,0000

PWM5T2H  [PWM5Timer2 high FF52H - x000,0000

PWM5T2L  |PWM5Timer2 low FF53H 0000,0000

PWMS5CR  |PWMS5 Control register FF54H | ENC50 C5INI - C5_S[1:0] EC5I |EC5T2SI| EC5T1SI |00x0,0000
PWMS5 Level Hold Control

PWMS5HLD _ FF55H - - - - - - HC5H HC5L  [xxxx,xx00
Register

PWM6T1H [PWM6Timerl high FF60H - x000,0000

PWM6TIL [PWM6Timerl low FF61H 0000,0000

PWM6T2H |PWM6Timer2 high FF62H - x000,0000

PWM6T2L |PWM6Timer2 low FF63H 0000,0000

PWM6CR |PWMS6 Control register FF64H ENC60 C6INI - C6_S[1:0] EC61 |EC6T2SI| EC6T1SI {00x0,0000
PWM6 Level Hold Control

PWM6EHLD FF65H - - - - - - HC6H HC6L  [xxxx,xx00
Register

PWM7T1H [PWM7Timerl high FF70H - x000,0000

PWM7TIL |PWM7Timerl low FF71H 0000,0000

PWM7T2H [PWMT7Timer2 high FF72H - x000,0000
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PWM7T2L [PWMT7Timer2 low FF73H 0000,0000

PWM7CR |PWM?7 Control register FF74H ENC70 C7INI - C7_S[1:0] EC71 |EC7T2SI| EC7T1SI {00x0,0000
PWM?7 Level Hold Control

PWM7HLD FF75H - - - - - - HC7H HC7L  [xxxx,xx00
Register

PWM Configuration Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMCFG F1H CBIF ETADC -

CBIF: The flag bit of PWM interrupt happened when the PWM counter returns to zero.
The bit will be set to 1 by hardware when the 15-bit PWM counter overflows and returns to zero, and
requests interrupt tp CPU. It should be cleared by software.
ETADC: Whether the PWM is associated with the ADC or not.
0: PWM is not associated with ADC.
1: PWM is associated with ADC. A/D conversion is enabled to be triggered at a certain point in the PWM
cycle. TADCPH and TADCPL are used to set the counter value.

PWM Interrupt Flag register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMIF F6H C7IF C6IF C5IF C4IF C3IF C2IF Cl1IF COIF

CnlF: The interrupt flag bit of PWMn
Every PWM flip point 1 and flip point 2 can be set. When the flip event occurs, this bit is set by the
hardware automatically, and requests an interrupt to CPU. It should be cleared by software.

PWM Fault Dectection Control Register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMFDCR F7H INVCMP INVIO ENFD FLTFLIO | EFDI | FDCMP FDIO FDIF

INVCMP: Fault signal of comparator result selection bit
0: the fault signal is the comparator result changing from low to high.
1: the fault signal is the comparator result changing from high to low.
INVIO: Fault signal of external port P3.5 selection bit
0: the fault signal is the external port P.35 signal changing from low to high.
1: the fault signal is the external port P.35 signal changing from high to low.
ENFD: PWM external fault detection enable bit
0: disable the PWM external fault detection.
1: enable the PWM external fault detection.
FLTFLIO: PWM output port control bit when external PWM fault occurs
0: the PWM output port does not change when external PWM fault occurs.
1: the PWM outport port is set as high impedance input mode when external PWM default occurs.
Note: Only the port whose corresponding ENCnO = 1 is forcibly in high impedance state.
EFDI: PWM fault detection interrupt enable bit
0: disable PWM fault detection interrupt (FDIF will still be set by hardware.)
1: enable PWM fault detection interrupt
FDCMP: fault detection of comparator output enable bit
0: the comparator is not associated with PWM.
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1: the source of PWM fault detection is comparator output. (The fault type is set by INVCMP.)
FDIO: P3.5 level fault detection enable bit
0: P3.5 level is not associated with PWM
1: the source of PWM fault detection is P3.5. (The fault type is set by INVIO.)
FDIF: the interrupt flag bit of PWM fault detection
It is set automatically by the hardware when a PWM fault occurs. The fault can be comparator output
changing from low to high or P2.4 changing high from low.
If EFDI=1, the program will jump to the corresponding interrupt entry to execute interrupt service routine.
It should be cleared by software.

PWM Control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMCR FEH ENPWM ECBI -

ENPWM: Enhanced PWM waveform generator enable bit

0: disable PWM waveform generator.

1: enable PWM waveform generator, and the PWM counter starts counting.
Important notes on ENPWM control bit:

Once ENPWM is enabled, the internal PWM counter will start counting immediately and compare with
the value of T1/ T2 two reversal points. ENPWM must be enabled after all other PWM settings are completed.
These settings include T1 / T2 flip-flop settings, initial level settings, PWM fault detection settings, and PWM
interrupt settings.

The ENPWM control bit is both the enable bit for the entire PWM module and the control bit for the
PWM counter to start counting. If the ENPWM control bit is off during PWM counter counting, the PWM
count stops immediately. And when the ENPWM control bit is enabled again, the PWM count starts counting
from 0 and does not memorize the count value before the PWM stops counting.

ECBI: PWM counter return-to-zero interrupt enable bit
0: disable PWM counter return-to-zero interrupt. (CBIF will still be set by hardware.)
1: enable PWM counter return-to-zero interrupt.

PWM Counter Registers

Symbol | Address | B7 B6 | B | B4 | B [ B | BL | BO
PWMCH FFFOH
PWMCL FFF1H

The PWM counter is a 15-bit register that can be set to any value between 1 and 32767 as the PWM cycle. The
counter inside the PWM waveform generator counts from 0 and increments by 1 every PWM clock cycle.
When the internal counter reaches the PWM cycle set by [PWMCH, PWMCL], the internal counter of the
PWM waveform generator will count from 0 again, and the PWM return-to-zero interrupt flag bit CBIF
will be set by the hardware automatically. If ECBI = 1, the program will jump to the corresponding
interrupt entry address to execute the interrupt service routine.

PWM Clock Selection register

Symbol | Address | B7 B6 B5 B4 | B3 | B2 | BL | BO

PWMCKS FFF2H - - - SELT2 PWM_PS[3:0]

SELT2: PWM clock source selection bit
0: The PWM clock source is the clock generated by the system clock being divided by the frequency
divider
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1: The PWM clock source is the overflow pulse of timer 2.

PWM_PS[3:0]: System clock prescaler parameter select bits

SELT2 | PWM_PS[3:0] PWM input clock frequency
1 XXXX Overflow pulse of timer 2
0 0000 SYSclk/1
0 0001 SYSclk/2
0 0010 SYSclk/3
0 X SYSclk/(x+1)
0 1111 SYSclk/16

Trigger ADC counter registers

Symbol | Address | B7 B6 | B | B4 | B | B | BL | BO
TADCPH FFF3H
TADCPL FFF4H

If ETADC=1 and ADC_POWER=1, {TADCPH, TADCPL} forms a 15-bit register. In the PWM counting
cycle, the hardware will trigger A/D conversion automatically when the internal PWM counting value
equals to the value of {TADCPH, TADCPL}.

PWM Flipping point set count value registers

Symbol | Address | B7 B6 | B | B4 | B | B2| Bl | BO
PWMOT1H FFOOH

PWMOTI1L FFO1H

PWMOT2H FFO2H - ‘
PWMOT2L FFO3H

PWMI1T1H FF10H - ‘
PWMITI1L FF11H

PWM1T2H FF12H - ‘
PWM1T2L FF13H

PWM2T1H FF20H - ‘
PWM2TI1L FF21H

PWM2T2H FF22H - ‘
PWM2T2L FF23H

PWM3T1H FF30H - ‘
PWM3TI1L FF31H

PWM3T2H FF32H - ‘
PWM3T2L FF33H

PWMA4T1H FF40H - ‘
PWMA4TI1L FF41H
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PWMA4T2H FF42H - ‘
PWMA4T2L FF43H
PWMST1H FF50H - ‘
PWMSTIL FF51H
PWMST2H FF52H - ‘
PWMST2L FF53H
PWM6T1H FF60H - ‘
PWMSTIL FF61H
PWM6T2H FF62H - ‘
PWMBT2L FF63H
PWM7T1H FF70H - ‘
PWM7TIL FF71H
PWM7T2H FF72H - ‘
PWM7T2L FF73H

{PWMnT1H, PWMnTI1L} and {PWMnT2H, PWMnT2L} of every PWM are combined into two 15-bit
registers, which are used to control the two flip points of the PWM output waveform in every PWM cycle
of each PWM. During the counting cycle of PWM, the output waveform of PWM will be inverted to low
level automatically when the internal counting value of PWM is equal to the value of the first set up point
vaule in {PWMnT1H, PWMnT1L}. And the output waveform of the PWM will be inverted to high level
automatically when the internal counting value of PWM is queal to the value of the second flip point set
by {PWMnT2H, PWMnNT2L}.

Note: When the values of {PWMnT1H, PWMnT1L} and {PWMnT2H, PWMnT2L} are set equal, the match
of the 2nd set of flip-flops will be ignored and will only flip low.

PWM channel control registers

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

PWMOCR FFO4H ENCOO COINI - CO0_S[1:0] ECOI | ECOT2SI | ECOT1SI
PWM1CR FF14H ENC10 C1INI - C1_S[1:0] EC1l | EC1T2SI | EC1T1SI
PWM2CR FF24H ENC20 C2INI - C2_8[1:0] EC2l | EC2T2SI | EC2T1SI
PWM3CR FF34H ENC30 C3INI - C3_9[1:0] EC3l | EC3T2SI | EC3T1SI
PWM4CR FF44H ENC40 C4INI - C4_S[1:0] EC4l | ECAT2SI | ECATISI
PWM5CR FF54H ENC50 C5INI - C5_S[1:0] EC51 | EC5T2SI | EC5T1SI
PWM6CR FF64H ENC60 C6INI - C6_S[1:0] EC6l | EC6T2SI | EC6TISI
PWM7CR FF74H ENC70 C7INI - C7_S[1:0] EC71 | EC7T2SI | EC7T1SI

ENCNnO: PWM output enable bit
0: the corresponding port of PWM channel is GPIO.
1: the corresponding port of PWM channel is PWM output port, which is controlled by the PWM
waveform generator.
CnINI: the initial level of PWM output
0: the initial level of PWM n is low.
1: the initial level of PWM n is high.
Cn_S[1:0]: PWM output function pins switch selection, please refer to the function pin switching chapter.
ECnl: interrupt enable bit of PWM n
0: disable PWM n interrupt.
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1: enable PWM n interrupt.
ECnT2SI: interrupt enable bit of the second flip point of PWM n.
0: disable the interrupt of the second flip point of PWM n.
1: enable the interrupt of the second flip point of PWM n.
ECnT1SI interrupt enable bit of the first flip point of PWM n.
0: disable the interrupt of the first flip point of PWM n.
1: enable the interrupt of the first flip point of PWM n.

PWM Level Hold Control Registers

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO
PWMOHLD FFO5H - - - - - - HCOH HCOL
PWM1HLD FF15H - - - - - - HC1H HCI1L
PWM2HLD FF25H - - - - - . HC2H HC2L
PWM3HLD FF35H - - - - - . HC3H HC3L
PWM4HLD FF45H - - - - - . HCA4H HCAL
PWMS5HLD FF55H - - - - - . HC5H HC5L
PWM6HLD FF65H - - - - - . HC6H HC6L
PWM7HLD FF75H - - - - - . HC7H HCTL

HCnH: PWM n outputs high compulsively control bit
0: PWM n output normally.
1: PWM n outputs high compulsively.

HCnL: PWM n outputs low compulsively control bit
0: PWM n output normally.
1: PWM n outputs low compulsively.

19.2 Sample program

19.2.1 Output waveforms of any period and arbitrary duty

cycle

Assembly code

; The test operating frequency is 11.0592MHz

P_Sw2 DATA 0BAH
PWMCFG DATA OF1H
PWMIF DATA OF6H
PWMFDCR DATA OF7H
PWMCR DATA OFEH
PWMCH XDATA OFFFOH
PWMCL XDATA OFFF1H
PWMCKS XDATA OFFF2H
TADCPH XDATA OFFF3H
TADCPL XDATA OFFF4H
PWMOT1H XDATA OFFO0OH
PWMOT1L XDATA OFFO01H
PWMOT2H XDATA OFFO02H
PWMOT2L XDATA OFFO3H
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PWMOCR
PWMOHLD
PWM1T1H
PWMI1TI1L
PWM1T2H
PWM1T2L
PWM1CR
PWM1HLD
PWM2T1H
PWM2T1L
PWM2T2H
PWM2T2L
PWM2CR
PWM2HLD
PWM3T1H
PWMB3TI1L
PWM3T2H
PWM3T2L
PWM3CR
PWM3HLD
PWM4T1H
PWMATIL
PWM4T2H
PWMAT2L
PWM4CR
PWM4HLD
PWMST1H
PWMSTIL
PWM5T2H
PWMS5T2L
PWMS5CR
PWMSHLD
PWM6T1H
PWM6TI1L
PWM6T2H
PWMG6T2L
PWM6CR
PWM6HLD
PWM7T1H
PWMT7TI1L
PWM7T2H
PWMT7T2L
PWM7CR
PWM7HLD

MAIN:

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

ORG
LIMP

ORG

MOV
CLR
MOV
MOVX
MOV
MOV
MOVX
MOV

OFF04H
OFFO05H
OFF10H
OFF11H
OFF12H
OFF13H
OFF14H
OFF15H
OFF20H
OFF21H
OFF22H
OFF23H
OFF24H
OFF25H
OFF30H
OFF31H
OFF32H
OFF33H
OFF34H
OFF35H
OFF40H
OFF41H
OFF42H
OFF43H
OFF44H
OFF45H
OFF50H
OFF51H
OFF52H
OFF53H
OFF54H
OFF55H
OFF60H
OFF61H
OFF62H
OFF63H
OFF64H
OFF65H
OFF70H
OFF71H
OFF72H
OFF73H
OFF74H
OFF75H

0000H
MAIN

0100H

P_SW2 #80H

A

DPTR#PWMCKS

@DPTR,A ;The PWM clock is a system clock

A#10H

DPTR,#PWMCH :Set the PWM Period to 1000H PWM Clocks
@DPTR,A

A #00H
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MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

MOV

JMP

END

DPTR#PWMCL
@DPTR,A

A#01H
DPTR#PWMOT1H
@DPTR,A

A#00H
DPTR#PWMOT1L
@DPTR,A

A#05H
DPTR#PWMOT2H
@DPTR,A

A#00H
DPTR#PWMOT2L
@DPTR,A

A#80H
DPTR#PWMOCR
@DPTR,A

P_SW2 #00H

PWMCR,#080H

$

;Output low level at count value of 100H

;Output a high level at a count value of 500H

;Enable PWMO output

;Start the PWM module

C code

#include "'reg51.h"
#include "intrins.h""

/IThe test operating frequency is 11.0592MHz

sfr
sfr
sfr
sfr
sfr

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

P_SW2
PWMCFG
PWMIF
PWMFDCR
PWMCR

PWMC
PWMCKS
TADCP
PWMOT1
PWMO0T2
PWMOCR
PWMOHLD
PWM1T1
PWM1T2
PWM1CR
PWM1HLD
PWM2T1
PWM2T2
PWM2CR
PWM2HLD
PWM3T1
PWM3T2
PWM3CR
PWM3HLD
PWM4T1

Oxba;
0xf1;
0xf6;
0xf7;
Oxfe;

(*(unsigned int volatile xdata *)0xfff0)
(*(unsigned char volatile xdata *)0xfff2)
(*(unsigned int volatile xdata *)0xfff3)
(*(unsigned int volatile xdata *)0xff00)
(*(unsigned int volatile xdata *)0xff02)
(*(unsigned char volatile xdata *)0xff04)
(*(unsigned char volatile xdata *)0xff05)
(*(unsigned int volatile xdata *)0xff10)
(*(unsigned int volatile xdata *)0xff12)
(*(unsigned char volatile xdata *)0xff14)
(*(unsigned char volatile xdata *)0xff15)
(*(unsigned int volatile xdata *)0xff20)
(*(unsigned int volatile xdata *)0xff22)
(*(unsigned char volatile xdata *)0xff24)
(*(unsigned char volatile xdata *)0xff25)
(*(unsigned int volatile xdata *)0xff30)
(*(unsigned int volatile xdata *)0xff32)
(*(unsigned char volatile xdata *)0xff34)
(*(unsigned char volatile xdata *)0xff35)
(*(unsigned int volatile xdata *)0xff40)
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#define  PWMA4T2
#define  PWMA4CR
#define  PWM4HLD
#define  PWM5T1
#define  PWM5T2
#define  PWM5CR
#define  PWMS5HLD
#define  PWM6T1
#define  PWM6T2
#define  PWMG6CR
#define  PWMG6HLD
#define PWMT7T1
#define  PWMT7T2
#define  PWMT7CR
#define  PWMT7HLD
void main()
{

P_SW2 = 0x80;

PWMCKS = 0x00;

PWMC = 0x1000;

PWMOT1= 0x0100;
PWMOT2= 0x0500;
PWMOCR= 0x80;
P_SW2 = 0x00;

PWMCR = 0x80;

while (1);

(*(unsigned int volatile xdata *)0xff42)
(*(unsigned char volatile xdata *)0xff44)
(*(unsigned char volatile xdata *)0xff45)
(*(unsigned int volatile xdata *)0xff50)
(*(unsigned int volatile xdata *)0xff52)
(*(unsigned char volatile xdata *)0xff54)
(*(unsigned char volatile xdata *)0xff55)
(*(unsigned int volatile xdata *)0xff60)
(*(unsigned int volatile xdata *)0xff62)
(*(unsigned char volatile xdata *)0xff64)
(*(unsigned char volatile xdata *)0xff65)
(*(unsigned int volatile xdata *)0xff70)
(*(unsigned int volatile xdata *)0xff72)
(*(unsigned char volatile xdata *)0xff74)
(*(unsigned char volatile xdata *)0xff75)

/Il The PWM clock is a system clock

//Set the PWM Period to 1000H PWM Clocks
/[Output low level at count value of 100H
/[Output a high level at a count value of 500H

/[Enable PWMO output

/IStart the PWM module

19.2.2Two PWMs Complementary Symmetric Waveform

with Dead-time Control

Assembly code

;The test operating frequency is 11.0592MHz

0BAH

P_Sw2 DATA
PWMCFG DATA
PWMIF DATA
PWMFDCR DATA
PWMCR DATA
PWMCH XDATA
PWMCL XDATA
PWMCKS XDATA
TADCPH XDATA
TADCPL XDATA
PWMOT1H XDATA
PWMOT1L XDATA
PWMOT2H XDATA
PWMOT2L XDATA
PWMOCR XDATA

PWMOHLD XDATA

OF1H
OF6H

OF7H

OFEH

OFFFOH
OFFF1H
OFFF2H
OFFF3H
OFFF4H
OFFOOH
OFFO1H
OFFO2H
OFFO3H
OFFO04H
OFFO5H
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PWM1T1H
PWMI1TI1L
PWM1T2H
PWM1T2L
PWM1CR
PWM1HLD
PWM2T1H
PWM2T1L
PWM2T2H
PWM2T2L
PWM2CR
PWM2HLD
PWM3T1H
PWMB3TI1L
PWM3T2H
PWMB3T2L
PWM3CR
PWM3HLD
PWM4T1H
PWMATIL
PWM4T2H
PWMAT2L
PWM4CR
PWM4HLD
PWMST1H
PWMSTIL
PWMS5T2H
PWMS5T2L
PWMS5CR
PWMSHLD
PWM6T1H
PWM6TI1L
PWM6T2H
PWMG6T2L
PWM6CR
PWM6HLD
PWM7T1H
PWMT7TI1L
PWM7T2H
PWMT7T2L
PWM7CR
PWM7HLD

MAIN:

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

ORG
LIMP

ORG

MOV
CLR
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX

OFF10H
OFF11H
OFF12H
OFF13H
OFF14H
OFF15H
OFF20H
OFF21H
OFF22H
OFF23H
OFF24H
OFF25H
OFF30H
OFF31H
OFF32H
OFF33H
OFF34H
OFF35H
OFF40H
OFF41H
OFF42H
OFF43H
OFF44H
OFF45H
OFF50H
OFF51H
OFF52H
OFF53H
OFF54H
OFF55H
OFF60H
OFF61H
OFF62H
OFF63H
OFF64H
OFF65H
OFF70H
OFF71H
OFF72H
OFF73H
OFF74H
OFF75H

0000H
MAIN

0100H

P_SW2 #80H

A

DPTR#PWMCKS

@DPTR,A ;The PWM clock is a system clock

A #08H

DPTR,#PWMCH ;Set the PWM period to 0800H PWM clocks
@DPTR,A

A #00H

DPTR,#PWMCL

@DPTR,A
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MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

MOV

JMP

END

A#01H
DPTR#PWMOT1H
@DPTR,A

A#00H
DPTR#PWMOT1L
@DPTR,A

A#O07TH
DPTR#PWMOT2H
@DPTR,A

A#00H
DPTR#PWMOT2L
@DPTR,A

A#00H
DPTR#PWM1T2H
@DPTR,A

A#80H
DPTR#PWM1T2L
@DPTR,A

A#O07TH
DPTR#PWMI1T1H
@DPTR,A

A#80H
DPTR#PWMI1TI1L
@DPTR,A
A#080H
DPTR#PWMOCR
@DPTR,A

A#80H
DPTR#PWM1CR
@DPTR,A

P_SW2 #00H

PWMCR,#080H

$

;PWMO outputs low level at count value 0100H

;PWMO outputs high level at count value 0700H

;PWML1 outputs high level at count value 10080H

;PWML1 outputs low level at count value 10080H

;Enable PWMO output

;Enable PWML1 output

;Start the PWM module

C code

#include ""reg51.h"
#include "intrins.h""

/IThe test operating frequency is 11.0592MHz

sfr P_Sw2

sfr PWMCFG
sfr PWMIF

sfr PWMFDCR
sfr PWMCR

#define  PWMC
#define  PWMCKS
#define  TADCP
#define  PWMOT1
#define  PWMOT2
#define  PWMOCR
#define  PWMOHLD

Oxba;
0xf1;
0xf6;
0xf7;
Oxfe;

(*(unsigned int volatile xdata *)0xfff0)
(*(unsigned char volatile xdata *)0xfff2)
(*(unsigned int volatile xdata *)0xfff3)
(*(unsigned int volatile xdata *)0xff00)
(*(unsigned int volatile xdata *)0xff02)
(*(unsigned char volatile xdata *)0xff04)
(*(unsigned char volatile xdata *)0xff05)
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#define  PWMI1T1 (*(unsigned int volatile xdata *)0xff10)

#define  PWM1T2 (*(unsigned int volatile xdata *)0xff12)

#define  PWMICR (*(unsigned char volatile xdata *)0xff14)

#define  PWMI1HLD (*(unsigned char volatile xdata *)0xff15)

#define  PWM2T1 (*(unsigned int volatile xdata *)0xff20)

#define  PWM2T2 (*(unsigned int volatile xdata *)0xff22)

#define  PWM2CR (*(unsigned char volatile xdata *)0xff24)

#define  PWM2HLD (*(unsigned char volatile xdata *)0xff25)

#define  PWM3T1 (*(unsigned int volatile xdata *)0xff30)

#define  PWM3T2 (*(unsigned int volatile xdata *)0xff32)

#define  PWM3CR (*(unsigned char volatile xdata *)0xff34)

#define  PWM3HLD (*(unsigned char volatile xdata *)0xff35)

#define  PWMA4T1 (*(unsigned int volatile xdata *)0xff40)

#define  PWMA4T2 (*(unsigned int volatile xdata *)0xff42)

#define  PWMA4CR (*(unsigned char volatile xdata *)0xff44)

#define  PWM4HLD (*(unsigned char volatile xdata *)0xff45)

#define  PWM5T1 (*(unsigned int volatile xdata *)0xff50)

#define  PWM5T2 (*(unsigned int volatile xdata *)0xff52)

#define  PWM5CR (*(unsigned char volatile xdata *)0xff54)

#define  PWM5HLD (*(unsigned char volatile xdata *)0xff55)

#define  PWM6T1 (*(unsigned int volatile xdata *)0xff60)

#define  PWMG6T2 (*(unsigned int volatile xdata *)0xff62)

#define  PWMG6CR (*(unsigned char volatile xdata *)0xff64)

#define  PWMG6HLD (*(unsigned char volatile xdata *)0xff65)

#define  PWMT7T1 (*(unsigned int volatile xdata *)0xff70)

#define  PWM7T2 (*(unsigned int volatile xdata *)0xff72)

#define  PWM7CR (*(unsigned char volatile xdata *)0xff74)

#define  PWM7HLD (*(unsigned char volatile xdata *)0xff75)

void main()

{
P_SW?2 = 0x80;
PWMCKS = 0x00; /I The PWM clock is a system clock
PWMC = 0x0800; /ISet the PWM period to 0800H PWM clocks
PWMOT1= 0x0100; /PWMO outputs low level at count value 0100H
PWMO0T2= 0x0700; /IPWMOoutputs high level at count value700H
PWM1T2= 0x0080; /IPWM1 outputs high level at count value 0080H
PWM1T1= 0x0780; /IPWM1 outputs low level at count value 0780H
PWMOCR= 0x80; /[Enable PWMO output
PWM1CR= 0x80; /[Enable PWM1 output
P_SW?2 = 0x00;
PWMCR = 0x80; /IStart the PWM module
while (1);

}

19.2.3PWM to achieve gradient light (breath light)

Assembly code

;The test operating frequency is 11.0592MHz
CYCLE EQU 1000H

P_Sw2 DATA 0BAH
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PWMCFG
PWMIF
PWMFDCR
PWMCR
PWMCH
PWMCL
PWMCKS
TADCPH
TADCPL
PWMOT1H
PWMOT1L
PWMOT2H
PWMOT2L
PWMOCR
PWMOHLD
PWM1T1H
PWM1TI1L
PWM1T2H
PWM1T2L
PWM1CR
PWM1HLD
PWM2T1H
PWM2T1L
PWM2T2H
PWM2T2L
PWM2CR
PWM2HLD
PWM3T1H
PWMB3TI1L
PWM3T2H
PWM3T2L
PWM3CR
PWM3HLD
PWM4T1H
PWMA4TIL
PWM4T2H
PWMA4T2L
PWM4CR
PWM4HLD
PWMS5T1H
PWMSTIL
PWM5T2H
PWMS5T2L
PWMS5CR
PWMSHLD
PWM6T1H
PWM6TI1L
PWM6T2H
PWM6T2L
PWM6CR
PWM6HLD
PWM7T1H
PWMT7TI1L
PWM7T2H
PWM7T2L
PWM7CR
PWM7HLD

DATA

DATA

DATA

DATA

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

OF1H

OF6H

OF7H

OFEH

OFFFOH
OFFF1H
OFFF2H
OFFF3H
OFFF4H
OFFO0OH
OFFO01H
OFFO02H
OFFO3H
OFF04H
OFFO05H
OFF10H
OFF11H
OFF12H
OFF13H
OFF14H
OFF15H
OFF20H
OFF21H
OFF22H
OFF23H
OFF24H
OFF25H
OFF30H
OFF31H
OFF32H
OFF33H
OFF34H
OFF35H
OFF40H
OFF41H
OFF42H
OFF43H
OFF44H
OFF45H
OFF50H
OFF51H
OFF52H
OFF53H
OFF54H
OFF55H
OFF60H
OFF61H
OFF62H
OFF63H
OFF64H
OFF65H
OFF70H
OFF71H
OFF72H
OFF73H
OFF74H
OFF75H
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DIR BIT
VALL DATA
VALH DATA

ORG
LIMP
ORG
LIMP

ORG
PWMISR:

PUSH

PUSH

PUSH

PUSH

PUSH

MOV
MOV
JNB
ANL
JNB
PWMUP:
MOV
ADD
MOV
MOV
ADDC
MOV
CINE
MOV
CINE
CLR
JMP
PWMDN:
MOV
ADD
MOV
MOV
ADDC
MOV
INZ
MOV
CJINE
SETB
SETPWM:
MOV
MOV
MOVX
MOV
MOV
MOVX
ISREXIT:
POP
POP
POP
POP
POP

20H.0
21H
22H

0000H
MAIN
00B3H
PWMISR

0100H

ACC
PSW
DPL
DPH
P_Sw2

P_SW2 #80H
A,PWMCFG
ACC.7,ISREXIT
PWMCFG#NOT 80H
DIR,PWMDN

AVALL

A#l

VALL,A

AVALH

A#O

VALH,A

A#HIGH CYCLE,SETPWM
AVALL

A#LOW CYCLE,SETPWM
DIR

SETPWM

AVALL
A#OFFH
VALL,A
AVALH
A#OFFH
VALH,A
SETPWM
AVALL
A#1,SETPWM
DIR

AVALH
DPTR#PWMOT2H
@DPTR,A

AVALL
DPTR#PWMOT2L
@DPTR,A

P_SW2
DPH
DPL
PSW
ACC

;Clear interrupt flag
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RETI
MAIN:
MOV SP#3FH
SETB DIR
MOV VALH,#00H
MOV VALL #01H
MOV P_SW2 #80H
CLR A
MOV DPTR,#PWMCKS
MOVX @DPTR,A ;The PWM clock is a system clock
MOV A#HIGH CYCLE
MOV DPTR #PWMCH ;Set the PWM period
MOVX @DPTR,A
MOV A#LOW CYCLE
MOV DPTR,#PWMCL
MOVX @DPTR,A
MOV A #00H
MOV DPTR#PWMOT1H
MOVX @DPTR,A
MOV A #00H
MOV DPTR#PWMOT1L
MOVX @DPTR,A
MOV AVALH
MOV DPTR#PWMOT2H
MOVX @DPTR,A
MOV A VALL
MOV DPTR#PWMOT2L
MOVX @DPTR,A
MOV A#80H
MOV DPTR,#PWMOCR ;Enable PWMO output
MOVX @DPTR,A
MOV P_SW2 #00H
MOV PWMCR,#0COH ;Start the PWM module and enable PWM interrupts
SETB EA
JMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

/IThe test operating frequency is 11.0592MHz

#define CYCLE 0x1000

sfr P_Sw2 =  Oxba;

sfr PWMCFG = 0xf1;

sfr PWMIF = 0xf6;

sfr PWMFDCR = 0xf7;

sfr PWMCR = Oxfe;

#define  PWMC (*(unsigned int volatile xdata *)0xfff0)

-380 -



STC8F Series Manual

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

void PWM_Isr() interrupt 22

{

PWMCKS
TADCP
PWMOT1
PWMOT2
PWMOCR
PWMOHLD
PWM1T1
PWM1T2
PWM1CR
PWM1HLD
PWM2T1
PWM2T2
PWM2CR
PWM2HLD
PWM3T1
PWM3T2
PWM3CR
PWM3HLD
PWM4T1
PWMA4T2
PWM4CR
PWM4HLD
PWMS5T1
PWM5T2
PWMS5CR
PWMSHLD
PWM6T1
PWM6T2
PWM6CR
PWM6HLD
PWM7T1
PWM7T2
PWM7CR
PWM7HLD

static bitdir=1;
static int val = 0;

if PWMCFG & 0x80)

{

PWMCFG &= ~0x80;

if (dir)
{

val++;

(*(unsigned char volatile xdata *)0xfff2)
(*(unsigned int volatile xdata *)0xfff3)
(*(unsigned int volatile xdata *)0xff00)
(*(unsigned int volatile xdata *)0xff02)
(*(unsigned char volatile xdata *)0xff04)
(*(unsigned char volatile xdata *)0xff05)
(*(unsigned int volatile xdata *)0xff10)
(*(unsigned int volatile xdata *)0xff12)
(*(unsigned char volatile xdata *)0xff14)
(*(unsigned char volatile xdata *)0xff15)
(*(unsigned int volatile xdata *)0xff20)
(*(unsigned int volatile xdata *)0xff22)
(*(unsigned char volatile xdata *)0xff24)
(*(unsigned char volatile xdata *)0xff25)
(*(unsigned int volatile xdata *)0xff30)
(*(unsigned int volatile xdata *)0xff32)
(*(unsigned char volatile xdata *)0xff34)
(*(unsigned char volatile xdata *)0xff35)
(*(unsigned int volatile xdata *)0xff40)
(*(unsigned int volatile xdata *)0xff42)
(*(unsigned char volatile xdata *)0xff44)
(*(unsigned char volatile xdata *)0xff45)
(*(unsigned int volatile xdata *)0xff50)
(*(unsigned int volatile xdata *)0xff52)
(*(unsigned char volatile xdata *)0xff54)
(*(unsigned char volatile xdata *)0xff55)
(*(unsigned int volatile xdata *)0xff60)
(*(unsigned int volatile xdata *)0xff62)
(*(unsigned char volatile xdata *)0xff64)
(*(unsigned char volatile xdata *)0xff65)
(*(unsigned int volatile xdata *)0xff70)
(*(unsigned int volatile xdata *)0xff72)
(*(unsigned char volatile xdata *)0xff74)
(*(unsigned char volatile xdata *)0xff75)

/[Clear interrupt flag

if (val >= CYCLE) dir = 0;

val--;

if (val <=1) dir=1;
}
_push_(P_SW2);
P_SW2 |= 0x80;
PWMOT?2 =val;
_pop_(P_SW2);
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}

void main()

{

P_SW?2 = 0x80;
PWMCKS = 0x00;
PWMC = CYCLE;
PWMOT1= 0x0000;
PWMOT2= 0x0001,
PWMOCR= 0x80;
P_SW2 = 0x00;

PWMCR = 0xc0;
EA=1;

while (1);

/IThe PWM clock is a system clock
/ISet the PWM period

/[Enable PWMO output

/IStart the PWM module
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20 Sysnchronous Serial Peripheral Interface
(SPI)

A high-speed serial communication interface - SPI is integrated in STC8F family of microcontrollers. SPI
is a full-duplex high-speed synchronous communication bus. SPI interface integrated in the STC8F family of
microcontrollers offers two operation modes: master mode and slave mode.

20.1 SPI Related Registers

Bit Address and Symbol Value

Symbol Description Address

B7 B6 B5 B4 B3 B2 B1 BO after reset
SPSTAT SPI Status Register CDH SPIF WCOL - - - - - - 00XX,XXXX
SPCTL SPI Control Register CEH SSIG SPEN DORD MSTR CPOL CPHA SPR[1:0] 0000,0100
SPDAT SPI Data Register CFH 0000,0000

SPI Status Register

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO

SPSTAT CDH SPIF WCOL - = - -

SPIF: SPI transfer completion flag.
When SPI completes sending / receiving 1 byte of data, the hardware will automatically set this bit and
request interrupt to CPU. When the SSIG bit is set to 0, this flag will also be automatically set by
hardware to indicate a mode change of device when the master / slave mode of the device changes due to
changes in the SS pin level.
Note: This bit must be cleared using software writing 1 to it.

WCOL.: SPI write collision flag bit.
This bit is set by hardware when the SPI is writing to the SPDAT register during data transfer.
Note: This bit must be cleared using software by writing 1 to it.

SPI Control Register

Symbol Address B7 B6 B5 B4 B3 B2 B1 BO

SPCTL CEH SSIG SPEN DORD MSTR | CPOL | CPHA SPR[1:0]

SSIG: Control bit of whether SS pin is ignored or not.

0: the SS pin decides whether the device is a master or slave.

1: the function of SS pin is ignored. MSTR decides whether the device is a master or slave.
SPEN: SPI enable bit.

0: the SPI is disabled.

1: the SPI is enabled.
DORD: Set the transmitted or received SPI data order.

0: The MSB of the data is transmitted first.

1: The LSB of the data is transmitted first.
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MSTR: Master/Slave mode select bit.
To set the mastert mode:
If SSIG =0, the SS pin must be high and set MSTR to 1.
If SSIG = 1, it only needs to set MSTR to 1 (ignoring the SS pin level).
To set the slave mode:
If SSIG =0, the SS pin must be low (regardless of the MSTR bit).
If SSIG = 1, it only needs to set MSTR to 0 (ignoring the SS pin level).
CPOL.: SPI clock polarity select bit.
0: SCLK is low when idle. The leading edge of SCLK is the rising edge and the trailing edge is the falling
edge.
1: SCLK is high when idle. The leading edge of SCLK is the falling edge and the trailing edge is the
rising edge.
CPHA: SPI clock phase select bit.
0: The first bit of datum is driven when SS pin is low. The datum changes on the trailing edge of SPICLK
and is sampled on the leading edge of SPICLK. (SSIG must be 0.)
1: The datum is driven on the leading edge of SPICLK, and is sampled on the trailing edge.
SPR[1:0]: SPI clock frequency select bits

SPR[1:0] SCLK frequency
00 SYSclk/4
01 SYSclk/8
10 SYSclk/16
11 SYSclk/32

SPI Data Register

Symbol | Address | B7 B6 Bs | B4 | B | B2 | BL | BO

SPDAT CFH

The SPDAT holds the data to be transmitted or the data received.

20.2 SPI Communication Modes

There are three SPI communication modes: single master and single slave mode, dual devices
configuration mode(both can be a master or slave), single master and multiple slaves mode.

20.2.1Single Master and Single Slave Mode

Two devices are connected, one of which is fixed as a master and the other as a slave.

Master settings: SSIG set to 1, MSTR set to 1, fixed to be master mode. The master can use any port to
connect the slave SS pin, pull down the slave SS pin to enable the slave.
Slave settings: SSIG is set to 0, SS pin as the chip select signal of the slave.

Single master single slave connection configuration diagram is shown as follows:
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Master Slave
MISO [« MISO
MOSI » MOSI
SCLK » SCLK
GPIO » SS

single master and single
slave mode

20.2.2 Dual Devices Configuration Mode

Two devices are connected, the master and the slave are not fixed.

Setting Method 1: Both devices are initialized with SSIG set to 0, MSTR set to 1, and SS pin set to
bi-directional mode and output high. Now the both devices are in master mode with not
ignoring SS. When one of the devices needs to initiate a transfer, set its own SS pin to output
mode and output low to pull down the other device's SS pin so that the other device is forcibly
set to slave mode.

Set Method 2: Both devices are initialized as slave mode with ignoring SS, where SIG is set to 1 and
MSTR is set to 0. When one of the devices needs to initiate a transfer, detect the SS pin’s level
firstly. If SS is high, the device sets itself to master mode with ignoring SS, then starts the data
transfer.

The connection configuration of dual devices configuration mode is shown as follows:

Device 1 Device 2
MISO [« » MISO
MOSI |« » MOSI
SCLK [« » SCLK

SS [« » SS

The connection configuration of dual
devices configuration mode

20.2.3Single Master and Multiple Slaves Mode

Multiple devices are connected, one of which is fixed as a master and others are fixed as slaves.

Master settings: SSIG set to 1, MSTR set to 1, fixed to master mode. The master can use any port to
connect with the SS pins of each slave respectively, and pull down the SS pin of one slave to
enable the corresponding slave device.

Slave settings: SSIG is set to 0, SS pin is used as the chip select signal of the slave.

The configuration diagram of single master multiple slaves is as follows:
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Master Slaves
MISO |- MISO
MOSI T—{ MOSI
SCLK M—» SCLK
GPIO ——MM— SS
GPIO

- MISO
- MOSI
P SCLK

SS

The configuration diagram of
single master multiple slaves

20.3 SPI Configuration

Control bits Communication port pins
S Descriptions
SPEN | SSIG | MSTR S MISO | MOSI | SCLK
i ) i SPI is disabled, SS/MOSI/MISO/SCLK are used as
0 X X X | input | input | input
general 1/0O ports
1 0 0 0 | output | input | input | Selected as slave
High
1 0 0 1| imped | input | input | Selected as slave, not selected.
ance
Slave mode, master mode with not ignoring SS and
. ) MSTR is 1. When SS pin is pulled low, MSTR will
1 0 1—0 | 0| output | input | input .
be automatically cleared by hardware and the
operating mode will be passively set to slave mode.
High | High
. imped | imped | Master mode, idle state
1 0 1 1| input
ance ance
output | output | Master mode, active state
0 X | output | input | input | Slave mode
input | output | output | Master mode

Additional Considerations for a Slave

When CPHA = 0, SSIG must be 0 (ie SS pin can not be ignored). The SS pin must be pulled low before
each serial byte begins transfer and must be reset to high after the transfer has completed. The SPDAT register
can not be written while the SS pin is low, otherwise a write collision error will occurs. Operation with CPHA
=0 and SSIG =1 is undefined.

When CPHA = 1, SSIG may be set to 1 (ie, the SS pin can be ignored). If SSIG = 0, the SS pin may
remain active low (ie, stay low all the way) for consecutive transfers. This method is suitable for fixed single
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master single slave system.

Additional Considerations for a Master

In SPI, transfers are always initiated by the master. If the SPI is enabled (SPEN = 1) and selected as the
master, the master will initiate a SPI clock generator and data transfer by writing to the SPI data register,
SPDAT. The data will appear on the MOSI pin a half to one SPI bit-time later after the data is written to
SPDAT. The data written to the SPDAT register of the master is shifted out from the MOSI pin and sent to the
MOSI pin of the slave. And, at the same time the data in SPDAT register of the selected slave is shifted out on
MISO pin to the MISO pin of the master.

After one byte has been transmitted, the SPI clock generator is stopped, the transfer completion flag (SPIF)
is set, and an SPI interrupt is generated if the SPI interrupt is enabled. The two shift registers for the master and
slave CPUs can be considered as a 16-bit cyclic shift register. As data is shifted from the master to the slave,
data is also shifted in the opposite direction simultaneously. This means that the data of the master and the
slave are exchanged with each other in one shift cycle.

Mode Change on SS pin

If SPEN = 1, SSIG = 0 and MSTR = 1, the SPI is enabled in master mode and the SS pin can be
configured for input mode or quasi-bidirectional port mode. In this case, another master can drive this pin low
to select the device as an SPI slave and send data to it. To avoid bus contention, the SPI system clears the
slave's MSTR, forces MOSI and SCLK to be input mode, and MISO changes to output mode. The SPIF flag in
SPSTAT is set, and if the SPI interrupt is enabled, an SPI interrupt will occur.

The user software must always detect the MSTR bit. If this bit is cleared by a slave selection action and
the user wants to continue using the SPI as a master, the MSTR bit must be set again, otherwise it will remain
in slave mode.

Write Collision

The SPI is single buffered in the transmit direction and double buffered in the receive direction. New data
for transmission can not be written to the shift register until the previous transmission is complete. The WCOL
bit will be set to indicate that a data write collision error has occurred when the data register SPDAT is written
during transmission. In this case, the data currently being transmitted will continue to be transmitted, and the
newly written data will be lost.

A write collision condition on the master is rare when write collision detection is performed on a master
or slave because the master has full control of the data transfer. However, a write collision may occur on the
slave because the slave can not control it when the master initiates the transfer.

When receiving data, the received data is transferred to a parallel read data buffer, which will release the
shift register for the next data reception. However, the received data must be read from the data register before
the next character is completely shifted in. Otherwise, the previous received data will be lost.

WCOL can be cleared by software by writing "1" to it.
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20.4 Data Pattern

The clock phase control bit, CPHA, of the SPI allows the user to set the clock edge when the data is
sampled and changed. The clock polarity bit CPOL allows the user to set the clock polarity. The following
illustrations show the SPI communication timing under different clock phases and polarity settings.

SCLK (cpoL=0) | | | | | | | |

S G T o I s s e O
Sample at the leading edge o |

MOSI (input) gggg;gx TSSS X:' ? X 2 X ;‘ X i

X X X
| Change data at the trailing edge
wso e SR Y 1 X1 X1 X1 X1 X X & XEm X

IThe falling edge triggers the slave to send the 1st bit of data Invalid data <
SS (if sS1G=0) |’ g ege ingg |_

LSB
MSB

>

SPI slave transfer format with CPHA=0

SCLK (cpoL=0) | | | | | | | |

SCLK (cpoL=1) = }x‘| o L L L

Ly Sample at the trailing edge

LSB

_ = I
MOSI (input) DORD=0 MSB X 6 X 5 L8

DORD=1 | LSB 1 2

I Drive atthe leading edge

DORD=1 LSB 1 2 3 MSB

MISO (o) 25077 N AT G GBI G D G &
\ .
SS (if ssiG=0) ‘| ! ~ Invalid data

SPI slave transfer format with CPHA=1

i 1 2 3 4 : 5 6 7 8
i .
SCLK (cpoL=0) | | | | | | | |
SCLK (cpoL-) S = e S A R
! I Change data at the trailing edge
P G AR D G D GE D G D G G D -
, Sample at the leading edge
IEeerE G- G G G D G G D G D &

SS (if sS1G=0) |

g I

SPI master transfer format with CPHA=0
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1 2 3 4 : 5 6 7 8 I
| |
SCLK (cpoL=0) | | | | | | | |
ot I N N ([ R S
“ | 4 Sample at the trailing edge
vost (ea)Some X T X5 X 5 X3 X3 Xz X E X =
Drive atthe leading edge
MISO (impur) BSEBi‘iX DD G G O G D G D &
SS (if sS1G=0) : -
SPI master transfer format with CPHA=1
20.5 Sample program

20.5.1SPI Single Master and Single Slave System host

program(interrupt mode)

Assembly code

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA O0CFH
IE2 DATA 0AFH
ESPI EQU 02H
BUSY BIT 20H.0
SS BIT P1.0
LED BIT P1.1
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
MOV SPSTAT #0COH ;Clear interrupt flag
SETB SS ;pull up SS pin of slave
CLR BUSY
CPL LED
RETI
MAIN:
MOV SP#3FH
SETB LED
SETB SS
CLR BUSY
MOV SPCTL,#50H ;Enable SP1 master mode
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV |E2 #ESPI ;Enable SPI interrupt
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SETB EA
LOOP:
JB BUSY,$
SETB BUSY
CLR SS ;Pull down SS pin of slave
MOV SPDAT #5AH ;Send test data
JMP LOOP
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr SPSTAT = 0Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit SS = P1170;
shit LED = Pint;
bit busy;

void SPI1_Isr() interrupt 9

{
SPSTAT = 0xc0;
SS=1;
busy = 0;
LED = ILED;
}
void main()
{
LED =1;
SS=1;
busy = 0;
SPCTL = 0x50;
SPSTAT = 0xc0;
IE2 = ESPI;
EA=1;
while (1)
{
while (busy);
busy = 1;
SS=0;
SPDAT = 0x5a;
}
}

/[Clear interrupt flag

[/Ipull up SS pin of slave

[[Test port

/[Enable SPI master mode

/[Clear interrupt flag
//[Enable SPI interrupt

/[Pull down SS pin of slave

/ISend test data
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20.5.2SPI1 Single Master and Single Slave System slave

program(Single Master and Single Slave)

Assembly code

SPSTAT DATA 0CDH

SPCTL DATA 0CEH

SPDAT DATA 0CFH

1E2 DATA 0AFH

ESPI EQU 02H

LED BIT P1.1
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H

SPIISR:
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV SPDAT,SPDAT ;Sending the received data back to the host
CPL LED
RETI

MAIN:
MOV SP#3FH
MOV SPCTL,#40H ;Enable SPI slave mode
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV IE2 #ESPI ;Enable SPI interrupt
SETB EA
JMP $
END

C code

#include "'reg51.h™
#include "intrins.h""

sfr SPSTAT = Oxcd;

sfr SPCTL = Oxce;

sfr SPDAT = oxcf;

sfr 1E2 = Oxaf;

#define  ESPI 0x02

shit LED = Ping;

void SPI_Isr() interrupt 9

{
SPSTAT = 0xcO0; /[Clear interrupt flag
SPDAT = SPDAT; /ISending the received data back to the host
LED ='LED; /[Test port

}
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void main()

{

SPCTL = 0x40;
SPSTAT = 0xc0;

IE2 = ESPI;
EA=1;

while (1);

/IEnable SPI slave mode

/[Clear interrupt flag
/[Enable SPI interrupt

20.5.3SPI Single Master and Single Slave System host

Assembly code

program(Query mode)

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1IE2 DATA 0AFH
ESPI EQU 02H
SS BIT P1.0
LED BIT P1.1
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
SETB LED
SETB SS
MOV SPCTL,#50H ;Enable SP1 master mode
MOV SPSTAT #0COH ;Clear interrupt flag
LOOP:
CLR SS ;Pull down SS pin of slave
MOV SPDAT#5AH ;Send test data
MOV A,SPSTAT ;Query completion flag
JNB ACC.7,$-2
MOV SPSTAT #0COH ;Clear interrupt flag
SETB SS
CPL LED
JMP LOOP
END
C code

#include ""reg51.h"
#include "intrins.h""
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sfr SPSTAT = Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit SS = P170;
shit LED = P1INg;
void main()
{
LED =1;
SS=1;
SPCTL = 0x50; /IEnable SPI master mode
SPSTAT = 0xc0; /[Clear interrupt flag
while (1)
{
SS=0; /[Pull down SS pin of slave
SPDAT = 0x5a; /ISend test data
while (1(SPSTAT & 0x80)); /IQuery completion flag
SPSTAT = 0xcO0; /[Clear interrupt flag
SS=1; /Ipull up SS pin of slav
LED = ILED; /[Test port
}
}

20.5.4SPI1 Single Master and Single Slave System host

program(Query mode)

Assembly code

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1IE2 DATA 0AFH
ESPI EQU 02H
LED BIT P1.1
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV SP#3FH
MOV SPCTL,#40H ;Enable SPI slave mode
MOV SPSTAT,#0COH ;Clear interrupt flag
LOOP:
MOV A,SPSTAT ;Query completion flag
JNB ACC.7,$-2
MOV SPSTAT,#0COH ;Clear interrupt flag
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MOV SPDAT,SPDAT ;Sending the received data back to the host
CPL LED

JMP LOOP

END

C code

#include "'reg51.h"
#include "intrins.h"

sfr SPSTAT = 0Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = 0xcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit LED = P1ng;

void SPI1_Isr() interrupt 9

{
SPSTAT = 0xc0; /[Clear interrupt flag
}
void main()
{
SPCTL = 0x40; /IEnable SPI slave mode
SPSTAT = 0xc0; /[Clear interrupt flag
while (1)
{
while (1(SPSTAT & 0x80)); /IQuery completion flag
SPSTAT = 0xc0; /IClear interrupt flag
SPDAT = SPDAT, //Sending the received data back to the host
LED = ILED; /[Test port
}
}

20.5.5SPI Mutual master-slave system program(interrupt

mode)

Assembly code
SPSTAT DATA 0CDH
SPCTL DATA OCEH
SPDAT DATA OCFH
IE2 DATA 0AFH
ESPI EQU 02H
SS BIT P1.0
LED BIT P1.1
KEY BIT P0.0

ORG 0000H

LIMP MAIN
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ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
PUSH ACC
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV A,SPCTL
JB ACC.4,MASTER
SLAVE:
MOV SPDAT,SPDAT ;Sending the received data back to the hos
JMP ISREXIT
MASTER:
SETB SS ;Pull up the SS pin of the slave
MOV SPCTL,#40H ;Reset to slave standby
ISREXIT:
CPL LED
POP ACC
RETI
MAIN:
MOV SP#3FH
SETB SS
SETB LED
SETB KEY
MOV SPCTL,#40H ;Enable SPI slave mode to standby
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV |E2 #ESPI ;Enable SPI interrupt
SETB EA
LOOP:
JB KEY,LOOP ;Waiting key trigger
MOV SPCTL,#50H ;Enable SPI host mode
CLR SS ;Pull down the SS pin of slave
MOV SPDAT #5AH ;Send test data
JNB KEY,$ ;Waiting key releases
JMP LOOP
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr SPSTAT = Oxcd;
sfr SPCTL =  Oxce;
sfr SPDAT Oxcf;
sfr IE2 = Oxaf;
#define  ESPI 0x02
shit SS = P170;
shit LED = P1ng;
shit KEY = PO7O;

void SPI1_Isr() interrupt 9
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{
SPSTAT = 0xc0; /[Clear interrupt flag
if (SPCTL & 0x10)
{ /[Master mode
SS=1; /IPull up the SS pin of the slave
SPCTL = 0x40; /IReset to slave standby
}
else
{ //Slave mode
SPDAT = SPDAT; /ISending the received data back to the host
}
LED = ILED; /[Test port
}
void main()
{
LED=1;
KEY =1;
SS=1;
SPCTL = 0x40; /[Enable SPI slave mode to standby
SPSTAT = 0xc0; /[Clear interrupt flag
IE2 = ESPI; /[Enable SPI interrupt
EA=1;
while (1)
{
if ('KEY) //Waiting key trigger
{
SPCTL = 0x50; //Enable SPI host mode
SS=0; /lpull down the SS pin of slave
SPDAT = 0x5a; //Send test data
while (IKEY); /lwaiting key releases
}
}
}
20.5.6SPI Mutual master-slave system program(Query
mode)
Assembly code
SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
1E2 DATA 0AFH
ESPI EQU 02H
SS BIT P1.0
LED BIT P1.1
KEY BIT P0.0
ORG 0000H
LIMP MAIN
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ORG 0100H
MAIN:
MOV SP#3FH
SETB SS
SETB LED
SETB KEY
MOV SPCTL,#40H ;Enable SPI slave mode to standby
MOV SPSTAT,#0COH ;Clear interrupt flag
LOOP:
JB KEY,SKIP ;Waiting key trigger
MOV SPCTL,#50H ;Enable SPI host mode
CLR SS ;pull down the SS pin of slave
MOV SPDAT #5AH ;Send test data
JNB KEY,$ ;waiting key releases
SKIP:
MOV A,SPSTAT
JNB ACC.7,LOOP
MOV SPSTAT,#0COH ;Clear interrupt flag
MOV A,SPCTL
JB ACC.4,MASTER
SLAVE:
MOV SPDAT,SPDAT ;Sending the received data back to the host
CPL LED
JMP LOOP
MASTER:
SETB SS ;Pull up the SS pin of the slave
MOV SPCTL,#40H ;Reset to slave standby
CPL LED
JMP LOOP
END
C code
#include ""reg51.h"
#include "intrins.h""
sfr SPSTAT = Oxcd;
sfr SPCTL = Oxce;
sfr SPDAT = oxcf;
sfr 1E2 = Oxaf;
#define  ESPI 0x02
shit SS = P170;
shit LED = P1ng;
shit KEY = PONO;
void main()
{
LED =1;
KEY =1;
SS=1;
SPCTL = 0x40; //[Enable SPI slave mode to standby

SPSTAT = 0xcO0;

/[Clear interrupt flag
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while (1)
{
if ('KEY)
{
SPCTL = 0x50;
SS=0;
SPDAT = 0x5a;
while (IKEY);
}
if (SPSTAT & 0x80)
{
SPSTAT = 0xc0;
if (SPCTL & 0x10)
{
SS=1;
SPCTL = 0x40;
}
else
{
SPDAT = SPDAT;
}
LED = ILED;
}
}

//Waiting key trigger

/[Enable SPI host mode

/Ipull down the SS pin of slave
//Send test data

/lwaiting key releases

/[Clear interrupt flag
/[Host mode

/IPull up the SS pin of the slave
/IReset to slave standby

/ISlave mode

/ISending the received data back to the host

/[Test port
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21

12C Bus

An 12C serial bus controller is integrated in the STC8F family of microcontrollers. 12C is a high-speed
synchronous communication bus, which uses SCL (clock line) and SDA (data line) to carry out two-wire
synchronous communication. For port allocation of SCL and SDA, the STC8F family of microcontrollers
provide a pin switchover mode that switches SCL and SDA to different I/O ports. So it is convenience to use a
set of 12C as multiple sets of 12C buses through time sharing.

Compared with the standard 12C protocol, the following two mechanisms are ignored:
® No arbitration will be performed after the start signal (START) is sent.
® No timeout detection when the clock signal (SCL) stays at low level.

The 12C bus of the STC8F family microcontrollers offers two modes of operation: master mode (SCL is
the output port, which is used to transmit synchronous clock signal) and slave mode (SCL is the input port,
which is used to receive the synchronous clock signal).

21.1 1°C Related Registers

Bit Address and Symbol Value
Symbol Description Address after
B7 B6 B5 B4 B3 B2 Bl BO
reset
12CCFG 12C configuration register FESOH | ENI2C MSSL MSSPEED[6:1] 0000,0000
12CMSCR  |I2C Master Control Register FE81H EMSI MSCMDI3:0] 0xxx,0000
12CMSST  |I2C Master Status Register FE82H | MSBUSY MSIF MSACKI | MSACKO |00xx,xx00
12CSLCR  |I?C Slave Control Register FE83H ESTAI ERXI ETXI ESTOI SLRST [x000,0xx0
12CSLST 12C Slave Status Register FE84H | SLBUSY STAIF RXIF TXIF STOIF | TXING | SLACKI | SLACKO (0000,0000
12CSLADR |I2C Slave Address Register FE85H SLADRJ[6:0] MA 0000,0000
12CTXD 12C Data transmission register FE86H 0000,0000
I12CRXD 12C Data receive register FE87H 0000,0000
I2CMSAUX |I?C Data receive register FE88H ‘ ‘ ‘ - ‘ WDTA | XXXX,XXX0
21.2 1°C Master Mode
IC configuration register
Symbol | Address | B7 B6 Bs | B4 | B3 [ B2 ] BIL BO
12CCFG FE8OH ENI2C MSSL MSSPEEDI6:1]

ENI2C: I°C function enable bit
0: disable 12C function
1: enable 1’Cfunction
MSSL: 12C mode selection bit
0: Salve mode
1: Master mode
MSSPEEDI[6:1]: I°C bus speed control bits (clocks to wait)
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Corresponding
MSSPEEDI6:1]
clocks

0 1

3
2 5
X 2x+1
62 125
63 127

The waiting parameter set by the MSSPEED is valid only when the 12C module is operating in the master
mode. The waiting parameter is mainly used for the following signals in master mode:

Tssta: Setup Time of START

THsTA: Hold Time of START

Tssto: Setup Time of STOP

ThsTO: Hold Time of STOP

Theke: Hold Time of SCL Low
Note:

Due to the need to cooperate with the clock synchronization mechanism, the high-level hold time (THCKH)
of the clock signal should be at least twice as long as the low-level hold time (THCKL) of the clock signal, and
the exact length of THCKH depends on the pull-up speed of the SCL port.

The data retention time of SDA is fixed as 1 clock after the falling edge of SCL.

!TSSI'A_ _TSSTO_ !THCKL_ . I )
|4—>| |4—>| |4—>| —)l |4— Fixedto 1 clock
. Thsta . ThsTto. . Thekn
[ <> [ <> [ <> |
START STOP DATA
12C master control register
Symbol Address B7 B6 B5 B4 B3 B2 Bl BO
I2CMSCR FES81H EMSI - - - - MSCMDI[2:0]

EMSI: Master mode interrupt enable control bit
0: disable master mode interrupt
1: enable master mode interrupt
MSCMD[2:0]: master command bits
000: Standby, no action
001: START command
Send a START signal. If the 12C controller is in idle state currently, i.e. MSBUSY (I12CMSST.7) is
0, writing this command will make the controller enter the busy status, and the hardware will
automatically set the MSBUSY status bit and start sending START signal. If the 12C controller is
busy currently, writing this command is invalid. Sending the START signal waveform is shown
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below:

010: Sending data command.
After this command is written, the 12C bus controller generates eight clocks on the SCL pin and
sends the datum in the 12CTXD register to the SDA pin bit by bit (MSB first). Sending data
waveform is shown below:

sc | | [ [ L0 4 L4 LI 1
oo X ot X e X o5 X or X e Yoz X ot Xm0 )

011: Receiving ACK command
After this command is written, the 12C bus controller generates a clock on the SCL pin and saves
the datum read from the SDA port to MSACKI (I2CMSST.1). The waveform of receiving ACK is
shown below:

SCL

SDA

(input) i

100: Receiving data command
After this command is written, the 12C bus controller generates eight clocks on the SCL pin and
shifts left the datum read from the SDA port to the 12CRXD register (MSB first). The waveform of
receiving data is shown below:

sc. | L L J LJ LJ g L |
SDA_\(D?XDGXDSXD4XDSXDZXDlXD0>/_

(input)

101: Sending ACK command
After writing this command, the 12C bus controller generates a clock on the SCL pin and sends the
datum in MSACKO (12CMSST.0) to SDA. Sending ACK waveform is shown below:

SCL
oy XK X
(output

110: STOP command
Send STOP signal. After writing this command, the 12C bus controller begins to send a STOP
signal. After the signal is sent, the MSBUSY status bit will be cleared by the hardware
automatically. STOP signal waveform is shown below:

SCL
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0111: Reserved.
1000: Reserved.
7E£: The following new expanded combination commands are only valid for STC8F2K64S4 Series C/D
chips, STC8A8K64S4A12 Series E/F chips, STC8F2K64S2 Series C/D, and STC8A4K64S2A12
Series E/F chips.
1001: Start command + send data command + receive ACK command.
This command is a combination of command 0001, command 0010, and command 0011. After the
command is executed, the controller executes these three commands in sequence.
1010: send data command + receive ACK command.
This command is the combination of the command 0010 and the command 0011. After the
command is executed, the controller will execute the two commands in sequence.
1011: Receive data command + send ACK(0) command.
This command is a combination of the command 0100 and the command 0101. After the
command is executed, the controller executes the two commands in sequence.
Note: The response signal returned by this command is fixed as ACK(0), which is not affected by
the MSACKO bit.
1100: Receive data command + send NAK(1) command.
This command is a combination of the command 0100 and the command 0101. After the
command is executed, the controller executes the two commands in sequence.
Note: The response signal returned by this command is fixed as ACK(1), which is not affected by
the MSACKO bit.

12C master auxiliary control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

I2CMSAUX FE88H - - - - - - - WDTA

WDTA: 12C data automatic send enable bit in master module

0: Disable automatic sending
1: Enable automatic sending
If the automatic transmission function is enabled, when the MCU performs a write operation to the 12C
TXD data register, the 12C controller will automatically trigger the "1010" command, ie, automatically
send data and receive an ACK signal.

I2C master status register

Symbol

Address

B7

B6

B5

B4

B3

B2

Bl

BO

12CMSST FE82H MSBUSY MSIF - - - - MSACKI | MSACKO

MSBUSY: status bit of 12C controller in master mode. (Read-only)

0: the controller is in idle state.

1: the controller is in busy state.

When the 12C controller is in master mode, the controller will enter the busy state after sending the
START signal in the idle state. The busy state will be maintained until the STOP signal is successfully
transmitted, and the state will be restored to the idle state.

MSIF: master mode interrupt request bit (interrupt flag bit). After the interrupt signal is generated by the 12C

controller in master mode, the hardware will automatically set this bit to 1 and request interrupt to CPU.
After the interrupt is serviced, the MSIF bit must be cleared by software.
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MSACKI: In master mode, it is the ACK datum received after sending the "011" command to the MSCMD bit
in 2CMSCR.

MSACKO: In master mode, it is the ACK signal ready to be transmitted. When the “101" command is sent to
the MSCMD bit of I2CMSCR, the controller will automatically read the datum of this bit and send it as
ACK to SDA.

21.3 I2C Slave Mode

I2C slave control register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

12CSLCR FE83H - ESTAI ERXI ETXI | ESTOI - - SLRST

ESTAI: interrupt enable bit when receiving START signal in slave mode.

0: disable interrupt when receiving START signal in slave mode.

1: enable interrupt when receiving START signal in slave mode.
ERXI: Interrupt enable bit after 1 byte datum is received in Slave mode

0: disable interrupt after a datum is received in slave mode.

1: enable interrupt after 1 byte datum is reveived in slave mode.
ERXI: Interrupt enable bit after 1 byte datum is sent in Slave mode

0: disable interrupt after a datum is sent in slave mode.

1: enable interrupt after 1 byte datum is sent in slave mode.
ESTOI: interrupt enable bit after STOP signal is received in slave mode.

0: disable interrupt after STOP signal is received in slave mode.

1: enable interrupt after STOP signal is received in slave mode.
SLRST: reset slave mode

I2C slave status register

Symbol Address B7 B6 B5 B4 B3 B2 Bl BO

12CSLST FE84H SLBUSY STAIF RXIF TXIF | STOIF - SLACKI | SLACKO

SLBUSY: status bit of 12C controller in slave mode. (Read-only)

0: the controller is in idle state.

1: the controller is in busy state.

When the 12C controller is in slave mode, the controller will continue to detect the subsequent device
address data when it receives the START signal from the master in idle state. If the device address
matches the slave address set in the current 1I2CSLADR register, the controller will enter the busy state.
The busy state will be maintained until receives a STOP signal sent by the master successfully, and
then the state will be restored to idle state.

STAIF: Interrupt request bit after START signal is received in slave mode. After the 12C controller in slave
mode receives the START signal, the hardware will automatically set this bit and request interrupt to CPU.

The STAIF bit must be cleared by software after the interrupt is responded. The time point of STAIF

being set is shown below:
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SCL
SDA
(input) _I—
STAIFis
setto 1
here
RXIF: Interrupt request bit after 1-byte datum is received in slave mode. After the 12C controller in slave
mode receives a 1-byte datum, the hardware will automatically set this bit at the falling edge of the 8th

clock and will request interrupt to CPU. The RXIF bit must be cleared by software after the interrupt is
responded. The time point of RXIF being set is shown in the figure below:

!
Se v S I s o
|
(;Eﬁ) N o7 X b6 X b5 X o4 X b3 X b2 X bt X bo X Ack Y

RXIF issetto 1
here

TXIF: Interrupt request bit after 1-byte datum transmission is completed in slave mode. After the 12C
controller in slave mode completes sending 1 byte of datum successfully and receives a 1-bit ACK signal,
the hardware will automatically set this bit at the falling edge of the ninth clock and request an interrupt to
CPU. TXIF bit must be cleared by software after the interrupt is responded. The time point of TXIF being
set is shown below:

|
sece. | L L L4 b L 0 L |

(igﬁ)_\( pr X b6 X o5 X psa X b3 X b2 X b1 X Do X Ack Y

RXIF issetto 1
here

STOIF: Interrupt request bit after STOP signal is received in slave mode. After the 12C controller in slave
mode receives the STOP signal, the hardware will automatically set this bit and request interrupt to CPU.
The STOIF bit must be cleared by software after the interrupt is serviced. The time point of STOIF being
set is shown below:

SCL
SDA
(input) 4|_

STOIFis set

to 1 here

SLACKI: ACK data received in slave mode.
SLACKO: the ACK signal ready to send out in slave mode.
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scL L L g
SDA A re X as X am X a3 X a2 X at X a0 X rw X ack Y
(mpUt) A | — 7
—~— ki,
Sl Device address wite Ledav s nure s

I12C slave address register

Symbol | Address | B7 B6 Bs | B4| B | B2]| BI BO

I2CSLADR FE85H SLADR[6:0] MA

SLADR[6:0]: the slave device address
When the 12C controller is in slave mode, the controller will continue to detect the device address and
read / write signals sent by the master after it receives the START signal. If the device address sent by
the master matches the slave device address set in SLADR [6: 0], the controller requests an interrupt
to CPU requesting the CPU to process the 12C event. Otherwise, if the device address does not match,
the 12C The controller continues to monitor, wait for the next START signal, and match the next
device address.
MA: Slave device address matching control bit
0: The device address must continue to match SLADR [6: 0].
1: Ignore the settings in SLADR and match all device addresses.

I°C data register

Symbol | Address | B7 B6 Bs | B4 | B | B2| BIL BO
12CTXD FE86H
I2CRXD FE87H

I2CTXD is the 12C transmit data register that holds the 12C data to be transmitted
I2CRXD is the 12C receive data register that holds the 12C data received.

21.4 Sample program
21.4.1 12C master mode access AT24C256(interrupt mode)

Assembly code

P_Sw2 DATA 0BAH
12CCFG XDATA OFE8OH
12CMSCR XDATA OFES81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFES83H
12CSLST XDATA OFE84H
12CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
SDA BIT P1.4
SCL BIT P15
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BUSY

12CISR:

START:

SENDDATA:

RECVACK:

RECVDATA:

SENDACK:

BIT

ORG
LIMP
ORG
LIMP

ORG

PUSH
PUSH
PUSH

MOV
MOVX
ANL
MOV
MOVX
CLR

POP
POP
POP
RETI

SETB
MOV
MOV
MOVX
JMP

MOV
MOVX
SETB
MOV
MOV
MOVX
JMP

SETB
MOV
MOV
MOVX
JMP

SETB
MOV
MOV
MOVX
CALL
MOV
MOVX
RET

MOV
MOV

20H.0

0000H
MAIN
00C3H
12CISR

0100H

ACC
DPL
DPH

DPTR#I2CMSST
A,@DPTR
A#NOT 40H
DPTR#I2CMSST
@DPTR,A

BUSY

DPH
DPL
ACC

BUSY
A,#10000001B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD
@DPTR,A

BUSY
A,#10000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000011B
DPTR,#I12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000100B
DPTR,#I12CMSCR
@DPTR,A

WAIT
DPTR,#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST

;Clear interrupt flag

;Reset busy flag

;Send START command

;Write data to the data buffer

;Send SEND command

;Send read ACK command

;Send RECV command

;Reading data from a data buffer

;Setting ACK signal
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SENDNAK:

STOP:

WAIT:

DELAY:

DELAY1:

MAIN:

MOVX
SETB
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
SETB
MOV
MOV
MOVX
JMP

SETB
MOV
MOV
MOVX
JMP

JB
RET

MOV
MOV

NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MOV
MOV

MOV
MOV
MOVX
MOV
MOV
MOVX
SETB

CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL

@DPTR,A

BUSY
A,#10000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A

BUSY
A,#10000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

BUSY
A,#10000110B
DPTR,#12CMSCR
@DPTR,A

WAIT

BUSY,$

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

SP#3FH
P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

EA

START
A#0AOH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#000H
SENDDATA

;Send ACK command

;Setting NAK signal

;Send ACK command

;Send STOP command

;Waiting for the command to be sent

;Setting 12C Module to Master Mode

;Send start command
;Send device address+write command

;Send storage address high byte

;Send storage address low byte
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CALL RECVACK
MOV A#12H ;Write test data 1
CALL SENDDATA
CALL RECVACK
MOV A#78H ;Write test data 2
CALL SENDDATA
CALL RECVACK
CALL STOP ;Send stop command
CALL DELAY ;Waiting for device to write data
CALL START ;Send start command
MOV A #0AOH ;Send device address+Write command
CALL SENDDATA
CALL RECVACK
MOV A #000H ;Send storage address high byte
CALL SENDDATA
CALL RECVACK
MOV A #000H ;Send storage address low byte
CALL SENDDATA
CALL RECVACK
CALL START ;Send start command
MOV A#0A1H ;Send device address+read command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA ;Read data 1
MOV PO.A
CALL SENDACK
CALL RECVDATA ;Read Data 2
MOV P2,A
CALL SENDNAK
CALL STOP ;Send stop command
JMP $
END
C code
#include ""reg51.h"
#include "intrins.h"
sfr P_Sw2 Oxba;

#define  12CCFG
#define  12CMSCR
#define  12CMSST
#define  12CSLCR
#define  12CSLST
#define  12CSLADR
#define  12CTXD
#define  12CRXD

shit SDA
shit SCL
bit busy;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

P174;
P1M5;
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void 12C_lsr() interrupt 24

{
_push_(P_SW2);
P_SW2 |= 0x80;
if (I2CMSST & 0x40)
{
12CMSST &= ~0x40;
busy = 0;
}
_pop_(P_SW2);
}
void Start()
{
busy = 1;
12CMSCR = 0x81;
while (busy);
}

void SendData(char dat)
{

12CTXD = dat;
busy = 1;
12CMSCR = 0x82;
while (busy);

}

void RecvACK()

{
busy = 1;
12CMSCR = 0x83;
while (busy);

}

char RecvData()

{
busy = 1;
12CMSCR = 0x84;
while (busy);
return 12CRXD;

}

void SendACK()

{
12CMSST = 0x00;
busy = 1;
12CMSCR = 0x85;
while (busy);

}

void SendNAK()

{
12CMSST = 0x01;
busy = 1;
12CMSCR = 0x85;
while (busy);

}

/[Clear interrupt flag

/ISend START command

/I\Write data to the data buffer

/ISend SEND command

/ISend read ACK command

/ISend RECV command

//Setting ACK signal

/ISend ACK command

//Setting NAK signal

/ISend ACK command
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void Stop()

{
busy = 1;
I2CMSCR = 0x86;
while (busy);

}

void Delay()

{
inti;

for (i=0; i<3000; i++)

{
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void main()
{
P_SW?2 = 0x80;
12CCFG = 0xe0;

12CMSST = 0x00;
EA=1,

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

Delay();

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
Start();
SendData(Oxal);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendNAK();

Stop();

/ISend STOP command

/[Enable 12C master mode

/ISend start command
/ISend device address+Write command

/ISend storage address high byte
/ISend storage address low byte
/I\Write test data 1

/I\Write test data 2

//Send stop command

/IWaiting for device to write data

/ISend start command
/ISend device address+Write command

/ISend storage address high byte
/ISend storage address low byte

/ISend start command
/ISend device address+read command

/IRead data 1
/IRead Data 2

//Send stop command
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P_SW2 = 0x00;

while (1);

21.4.2 1°C master mode access AT24C256(Query mode)

Assembly code

P_Sw2 DATA

12CCFG XDATA
12CMSCR XDATA
12CMSST XDATA
12CSLCR XDATA
12CSLST XDATA
12CSLADR XDATA
12CTXD XDATA
12CRXD XDATA

SDA BIT
SCL BIT

ORG
LIMP

ORG
START:
MOV
MOV
MOVX
JMP
SENDDATA:
MOV
MOVX
MOV
MOV
MOVX
JMP
RECVACK:
MOV
MOV
MOVX
JMP
RECVDATA:
MOV
MOV
MOVX
CALL
MOV
MOVX
RET
SENDACK:
MOV
MOV
MOVX

0BAH

OFE80H
OFE81H
OFE82H
OFES83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P15

0000H
MAIN

0100H

A,#00000001B
DPTR #12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD
@DPTR,A
A,#00000010B
DPTR #12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR #12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR #12CMSCR
@DPTR,A

WAIT
DPTR,#I2CRXD
A,@DPTR

A,#00000000B
DPTR #12CMSST
@DPTR,A

:Send START command

:Write data to the data buffer

:Send SEND command

:Send read ACK command

:Send RECV command

;Reading data from a data buffer

;Setting ACK signal
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MOV
MOV
MOVX
JMP
SENDNAK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
STOP:
MOV
MOV
MOVX
JMP
WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MAIN:
MOV
MOV

MOV
MOV
MOVX
MOV
MOV
MOVX

CALL
MOV

CALL
CALL
MOV

CALL
CALL
MOV

CALL
CALL

A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

SP#3FH
P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

START
A#0AOH
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK
A#000H
SENDDATA
RECVACK

;Send ACK command

;Setting NAK signal

;Send ACK command

;Send STOP command

;Clear interrupt flag

;Setting 12C Module to Master Mode

;Send start command
;Send device address+Write command

;Send storage address high byte

;Send storage address low byte
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MOV A#12H ;Write test data 1
CALL SENDDATA
CALL RECVACK
MOV A#78H ;Write test data 2
CALL SENDDATA
CALL RECVACK
CALL STOP ;Send stop command
CALL DELAY ;Waiting for device to write data
CALL START ;Send start command
MOV A #0AOH ;Send device address+Write command
CALL SENDDATA
CALL RECVACK
MOV A #000H ;Send storage address high byte
CALL SENDDATA
CALL RECVACK
MOV A #000H ;Send storage address low byte
CALL SENDDATA
CALL RECVACK
CALL START ;Send start command
MOV A#0A1H ;Send device address+read command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA ;Read data 1
MOV P0,A
CALL SENDACK
CALL RECVDATA ;Read Data 2
MOV P2,A
CALL SENDNAK
CALL STOP ;Send stop command
JMP $
END
C code
#include "'reg51.h"
#include "intrins.h"
sfr P_Sw2 =  Oxba;
#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
shit SDA = P1ng;
shit SCL = P17
void Wait()
{

while (1(12CMSST & 0x40));
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12CMSST &= ~0x40;

}

void Start()

{
I2CMSCR = 0x01;
Wait();

}

void SendData(char dat)
{

12CTXD = dat;
I2CMSCR = 0x02;
Wait();

}

void RecvACK()

{
I2CMSCR = 0x03;
Wait();

}

char RecvData()

{
I2CMSCR = 0x04;
Wait();
return 12CRXD;

}

void SendACK()

{
12CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}

void SendNAK()

{
I2CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

}

void Stop()

{
I2CMSCR = 0x06;
Wait();

}

void Delay()

{
inti;

for (i=0; i<3000; i++)
{
_nop_();
_nop_();
_nop_();

/ISend START command

/I\Write data to the data buffer

/ISend SEND command

/ISend read ACK command

/ISend RECV command

//Setting ACK signal
/ISend ACK command

/ISetting NAK signal
/ISend ACK command

/ISend STOP command
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}

_nhop_();

void main()

{

P_SW?2 = 0x80;

12CCFG = 0xe0;
12CMSST = 0x00;

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

Delay();

Start();
SendData(0xa0);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x00);
RecvACK();
Start();
SendData(Oxal);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendNAK();

Stop();
P_SW2 = 0x00;

while (1);

//[Enable 12Cmater mode

//Send start command

//Send device address+Write command
/ISend storage address high byte
/ISend storage address low byte
/I\Write test data 1

/I\Write test data 2

/ISend stop command

/IWaiting for device to write data

/ISend start command
/ISend device address+Write command

/Send storage address high byte
/ISend storage address low byte

/ISend start command
/ISend device address+read command

/IRead data 1
/IRead Data 2

/ISend stop command

21.4.3 12C master mode access PCF8563

Assembly code

P_SW2

12CCFG
12CMSCR
12CMSST
12CSLCR

DATA

XDATA
XDATA
XDATA
XDATA

0BAH

OFE80H
OFE81H
OFE82H
OFE83H
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12CSLST
I2CSLADR
12CTXD
12CRXD

SDA
SCL

START:

SENDDATA:

RECVACK:

RECVDATA:

SENDACK:

SENDNAK:

STOP:

XDATA
XDATA
XDATA
XDATA

BIT
BIT

ORG
LIMP

ORG

MOV
MOV
MOVX
JMP

MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
CALL
MOV
MOVX
RET

MOV
MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
MOV
MOV
MOVX
JMP

MOV
MOV
MOVX
JMP

OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P15

0000H
MAIN

0100H

A,#00000001B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD
@DPTR,A
A,#00000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR,#I12CMSCR
@DPTR,A

WAIT
DPTR,#12CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#I12CMSCR
@DPTR,A

WAIT

;Send START command

;Write data to the data buffer

;Send SEND command

;Send read ACK command

:Send RECV command

;Reading data from a data buffer

;Setting ACK signal

;Send ACK command

;Setting NAK signal

;Send ACK command

;Send STOP command
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WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

MAIN:
MOV
MOV

MOV
MOV
MOVX
MOV
MOV
MOVX

CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
MOV
CALL
CALL
CALL
LOOP:
CALL
MOV
CALL
CALL
MOV
CALL
CALL
CALL
MOV

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

SP#3FH
P_SW2 #80H

A,#11100000B
DPTR#I2CCFG
@DPTR,A
A,#00000000B
DPTR#I2CMSST
@DPTR,A

START
A#0A2H
SENDDATA
RECVACK
A#002H
SENDDATA
RECVACK
A#00H
SENDDATA
RECVACK
A#00H
SENDDATA
RECVACK
A#12H
SENDDATA
RECVACK
STOP

START
A#0A2H
SENDDATA
RECVACK
A#002H
SENDDATA
RECVACK
START
A#0A3H

;Clear interrupt flag

;Setting 12C Module to Master Mode

;Send start command
;Send device address+Write command

;send storage address

;Setting the second value

;Set the minute value

:Set the hour value

;Send stop command

;Send start command
;Send device address+Write command

;send storage address

:Send start command
;Send device address+read command
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CALL SENDDATA

CALL RECVACK

CALL RECVDATA ;Read second value
MOV PO,A

CALL SENDACK

CALL RECVDATA ;Read minute value
MOV P2,A

CALL SENDACK

CALL RECVDATA ;Read hour value
MOV P3.A

CALL SENDNAK

CALL STOP ;Send stop command
CALL DELAY

JMP LOOP

END

C code

#include "'reg51.h"
#include "intrins.h"

sfr P_Sw2 = Oxba;

#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
shit SDA = P1ng;

shit SCL = PI1N5;

void Wait()

{

while (1(12CMSST & 0x40));
I2CMSST &= ~0x40;

}

void Start()

{
12CMSCR = 0x01; /ISend START command
Wait();

}

void SendData(char dat)

{
12CTXD = dat; /IWrite data to the data buffer
12CMSCR = 0x02; /ISend SEND command
Wait();

}

void RecvACK()
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{ I2CMSCR = 0x03;
Wait();
}
char RecvData()
{
I2CMSCR = 0x04;
Wait();
return 12CRXD;
}
void SendACK()
{
12CMSST = 0x00;
I2CMSCR = 0x05;
Wait();
}
void SendNAK()
{
I2CMSST = 0x01;
I2CMSCR = 0x05;
Wait();
}
void Stop()
{
I2CMSCR = 0x06;
Wait();
}
void Delay()
{
inti;
for (i=0; i<3000; i++)
{
_hop_();
_hop_();
_hop_();
_hop_();
}
}
void main()
{
P_SW?2 = 0x80;
12CCFG = 0xe0;

12CMSST = 0x00;

Start();
SendData(0xa2);
RecvACK();
SendData(0x02);
RecvACK();
SendData(0x00);

/ISend read ACK command

/ISend RECV command

/ISetting ACK signal
/ISend ACK command

/ISetting NAK signal
/ISend ACK command

/ISend STOP command

/[Enable 12C master mode

/ISend start command

/I1Send device address+Write command

//send storage address

//Setting the second value
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RecvACK();
SendData(0x00); //Set the minute value
RecvACK();
SendData(0x12); //Set the hour value
RecvACK();
Stop(); //Send stop command
while (1)
{
Start(); //Send start command
SendData(0xa2); //Send device address+Write command
RecvACK();
SendData(0x02); //send storage address
RecvACK();
Start(); //Send start command
SendData(0xa3); //Send device address+read command
RecvACK();
PO = RecvData(); //IRead second value
SendACK();
P2 = RecvData(); /IRead minute value
SendACK();
P3 = RecvData(); /IRead hour value
SendNAK();
Stop(); //Send stop command
Delay();
}

21.4.4 1°C Slave Mode(interrupt mode)

Assembly code

P_Sw2 DATA 0BAH
12CCFG XDATA OFE80H
12CMSCR XDATA OFE81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFE83H
12CSLST XDATA OFE84H
12CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
SDA BIT P1.4
SCL BIT P15
ISDA BIT 20H.0 ;Device address flag
ISMA BIT 20H.1 ;Storage address flag
ADDR DATA 21H
ORG 0000H
LIMP MAIN
ORG 00C3H
LIMP 12CISR
ORG 0100H
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12CISR:

ISREXIT:

STARTIF:

RXIF:

RXDA:

RXMA:

TXIF:

RXNAK:

STOPIF:

PUSH
PUSH
PUSH
PUSH
MOV
MOVX
JB

JB

JB

JB

POP
POP
POP
POP
RETI

ANL
MOVX
JMP

ANL
MOVX
MOV
MOVX
JBC
JBC
MOV
MOVX
INC
JMP

JMP

MOV
MOV
MOVX
MOV
MOVX
JMP

ANL
MOVX
JB
INC
MOV
MOVX
MOV
MOVX
JMP

MOVX
MOV
MOVX
JMP

ANL

ACC

PSW

DPL

DPH
DPTR#I2CSLST
A,@DPTR
ACC.6,STARTIF
ACC.5,RXIF
ACC.4,TXIF
ACC.3,STOPIF

DPH
DPL
PSW
ACC

A#NOT 40H
@DPTR,A
ISREXIT

A#NOT 20H
@DPTR,A
DPTR,#I2CRXD
A,@DPTR
ISDA,RXDA
ISMA,RXMA
RO,ADDR
@RO,A

ADDR

ISREXIT

ISREXIT

ADDR,A

RO,A

A,@RO
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#NOT 10H
@DPTR,A
ACC.1,RXNAK
ADDR
RO,ADDR
A,@QRO
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#OFFH
DPTR#I2CTXD
@DPTR,A
ISREXIT

A#NOT 08H

;Detection of slave status

;Handling START events

;Handling RECV events

;Handling RECV events(RECV DATA)

;Handling RECV events(RECV DEVICE ADDR)

;Handling RECV events(RECV MEMORY ADDR)

;Handling SEND events

;Handling STOP events
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MOVX @DPTR,A
SETB ISDA
SETB ISMA
JMP ISREXIT
MAIN:
MOV P_SW2 #80H
MOV A#10000001B ;Enable 12C slave mode
MOV DPTR #I2CCFG
MOVX @DPTR,A
MOV A#01011010B ;Set slave device address to 5A
MOV DPTR,#12CSLADR
MOVX @DPTR,A
MOV A,#00000000B
MOV DPTR,#I2CSLST
MOVX @DPTR,A
MOV A,#01111000B ;Enable slave mode interrupt
MOV DPTR,#I2CSLCR
MOVX @DPTR,A
SETB ISDA ;User variable initialization
SETB ISMA
CLR A
MOV ADDR,A
MOV RO,A
MOVX A,@RO
MOV DPTR,#I2CTXD
MOVX @DPTR,A
SETB EA
SIMP $
END
C code

#include ""reg51.h"
#include "intrins.h""

sfr P_Sw2 =  Oxba;

#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
shit SDA = P174;

shit SCL = P17

bit isda; /IDevice address flag

bit isma; /IStorage address flag
unsigned char addr;

-422-



STC8F Series Manual

unsigned char pdata

void 12C_lsr() interrupt 24

{
_push_(P_SW2);
P_SW2 |= 0x80;
if (I2CSLST & 0x40)
{
12CSLST &= ~0x40;
}
else if (I2CSLST & 0x20)
{
12CSLST &= ~0x20;
if (isda)
{
isda = 0;
}
else if (isma)
{
isma = 0;
addr = 12CRXD;
12CTXD = buffer[addr];
}
else
{
}
}
else if (I2CSLST & 0x10)
{
12CSLST &= ~0x10;
if (I2CSLST & 0x02)
{
12CTXD = 0Oxff;
}
else
{
}
}
else if (I2CSLST & 0x08)
{
12CSLST &= ~0x08;
isda =1;
isma=1;
}
_pop_(P_SW2);
}
void main()
{
P_SW2 = 0x80;
12CCFG = 0x81;

buffer[256];

/[Handling START events

/[Handling RECV events

/[Handling RECV events(RECV DEVICE ADDR)

/[Handling RECV events(RECV MEMORY ADDR)

buffer[addr++] = I2CRXD; //Handling RECV events(RECV DATA)

/[Handling SEND events

/IReceived NAK then stop reading data

12CTXD = buffer[++addr]; //Receive ACK then continue reading data

12CSLADR = 0x5a;
12CSLST = 0x00;

/[Handling STOP events

/[Enable 12C slave mode
/ISet slave device address to 5A
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12CSLCR = 0x78; /[Enable slave mode interrupt
EA=1;

isda = 1; /IUser variable initialization
isma=1;

addr = 0;

12CTXD = buffer[addr];

while (1);

21.4.5 1°CSlave Mode(Query mode)

Assembly code

P_sSw2 DATA 0BAH
12CCFG XDATA OFE8OH
12CMSCR XDATA OFES81H
12CMSST XDATA OFE82H
12CSLCR XDATA OFES83H
12CSLST XDATA OFES84H
12CSLADR XDATA OFES85H
12CTXD XDATA OFE86H
12CRXD XDATA OFE87H
SDA BIT P1.4
SCL BIT P1.5
ISDA BIT 20H.0 ;Device address flag
ISMA BIT 20H.1 ;Storage address flag
ADDR DATA 21H
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV P_SW2 #80H
MOV A,#10000001B ;Enable 12C slave mode
MOV DPTR#I2CCFG
MOVX @DPTR,A
MOV A#01011010B ;Set slave device address to 5A
MOV DPTR,#I2CSLADR
MOVX @DPTR,A
MOV A,#00000000B
MOV DPTR#I2CSLST
MOVX @DPTR,A
MOV A,#00000000B ;Disable slave mode interrupt
MOV DPTR#I2CSLCR
MOVX @DPTR,A
SETB ISDA ;User variable initialization
SETB ISMA
CLR A
MOV ADDR,A
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LOOP:

STARTIF:

RXIF:

RXDA:

RXMA:

TXIF:

RXNAK:

STOPIF:

MOV
MOVX
MOV
MOVX

MOV
MOVX
JB

JB

JB

JB
JMP

ANL
MOVX
JMP

ANL
MOVX
MOV
MOVX
JBC
JBC
MOV
MOVX
INC
JMP

JMP

MOV
MOV
MOVX
MOV
MOVX
JMP

ANL
MOVX
JB
INC
MOV
MOVX
MOV
MOVX
JMP

MOVX
MOV
MOVX
JMP

ANL
MOVX
SETB
SETB
JMP

RO,A

A,@QRO
DPTR#I2CTXD
@DPTR,A

DPTR#I2CSLST
A,@DPTR
ACC.6,STARTIF
ACC.5,RXIF
ACC.4,TXIF
ACC.3,STOPIF
LOOP

A#NOT 40H
@DPTR,A
LOOP

A#NOT 20H
@DPTR,A
DPTR,#I2CRXD
A,@DPTR
ISDA,RXDA
ISMA,RXMA
RO,ADDR
@RO,A

ADDR

LOOP

LOOP

ADDR,A

RO,A

A,@QRO
DPTR#I2CTXD
@DPTR,A
LOOP

A#NOT 10H
@DPTR,A
ACC.1,RXNAK
ADDR
RO,ADDR
A,@QRO
DPTR#I2CTXD
@DPTR,A
LOOP

A#OFFH
DPTR#I2CTXD
@DPTR,A
LOOP

A#NOT 08H
@DPTR,A
ISDA

ISMA
LOOP

;Detection of slave status

;Handling START events

;Handling RECV events

;Handling RECV events(RECV DATA)

;Handling RECV events(RECV DEVICE ADDR)

;Handling RECV events(RECV MEMORY ADDR)

;Handling SEND events

;Handling STOP events
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END

C code

#include ""reg51.h™
#include "intrins.h"

sfr P_Sw2 = Oxba;
#define  12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define  12CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define  12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define  12CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define  12CSLST (*(unsigned char volatile xdata *)0xfe84)
#define  12CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define  12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define  12CRXD (*(unsigned char volatile xdata *)0xfe87)
shit SDA = P14
shit SCL =  PI1M5;
bit isda; //Device address flag
bit isma; //Storage address flag
unsigned char addr;
unsigned char pdata buffer[256];
void main()
{
P_SW2 = 0x80;
12CCFG = 0x81; /[Enable 12C slave mode
12CSLADR = 0x5a; /ISet slave device address to 5A
12CSLST = 0x00;
12CSLCR = 0x00; /[Disable slave mode interrupt
isda=1; /IUser variable initialization
isma =1;
addr =0;
12CTXD = buffer[addr];
while (1)
{
if (I2CSLST & 0x40)
{
I2CSLST &= ~0x40; //Handling START events
}
else if (I2CSLST & 0x20)
{
I2CSLST &= ~0x20; //Handling RECV events
if (isda)
{
isda = 0; /IHandling RECV events(RECV DEVICE ADDR)
}
else if (isma)
{
isma = 0; //Handling RECV events(RECV MEMORY ADDR)
addr = 12CRXD;
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12CSLST &= ~0x10;

12CTXD = buffer[addr];

buffer[addr++] = I2CRXD; //Handling RECV events(RECV DATA)

if (12CSLST & 0x02)

12CSLST &= ~0x08;

12CTXD = 0xff;

/[Handling SEND events

/IReceived NAK then stop reading data

12CTXD = buffer[++addr]; //Receive ACK then continue reading data

}
else
{
}
}
else if (I2CSLST & 0x10)
{
{
}
else
{
}
}
else if (I2CSLST & 0x08)
{
isda =1;
isma =1;
}

/[Handling STOP events

21.4.6 Host code for testing 12C slave mode code

Assembly code

P_SW2

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

SDA
SCL

START:

SENDDATA:

DATA

XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA
XDATA

BIT
BIT

ORG
LIMP

ORG
MOV
MOV
MOVX
JMP

MOV

0BAH

OFE80H
OFE81H
OFE82H
OFE83H
OFE84H
OFE85H
OFE86H
OFE87H

P1.4
P15

0000H
MAIN

0100H
A,#00000001B
DPTR #12CMSCR
@DPTR,A

WAIT

DPTR#I2CTXD

:Send START command

:Write data to the data buffer
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MOVX
MOV
MOV
MOVX
JMP
RECVACK:
MOV
MOV
MOVX
JMP
RECVDATA:
MOV
MOV
MOVX
CALL
MOV
MOVX
RET
SENDACK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
SENDNAK:
MOV
MOV
MOVX
MOV
MOV
MOVX
JMP
STOP:
MOV
MOV
MOVX
JMP
WAIT:
MOV
MOVX
JNB
ANL
MOVX
RET

DELAY:
MOV
MOV
DELAY1:
NOP
NOP
NOP
NOP
DJINZ
DJINZ
RET

@DPTR,A
A,#00000010B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000011B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000100B
DPTR,#12CMSCR
@DPTR,A

WAIT
DPTR,#I2CRXD
A,@DPTR

A,#00000000B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#12CMSCR
@DPTR,A

WAIT

A,#00000001B
DPTR#I2CMSST
@DPTR,A
A,#00000101B
DPTR,#I12CMSCR
@DPTR,A

WAIT

A,#00000110B
DPTR,#12CMSCR
@DPTR,A

WAIT

DPTR#I2CMSST
A,@DPTR
ACC.6,WAIT
A#NOT 40H
@DPTR,A

RO,#0
R1,#0

R1,DELAY1
RO,DELAY1

;Send SEND command

;Send read ACK command

;Send RECV command

;Reading data from a data buffer

;Setting ACK signal

;Send ACK command

;Setting NAK signal

;Send ACK command

;Send STOP command

;Clear interrupt flag
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MAIN:
MOV SP#3FH
MOV P_SW2 #80H
MOV A,#11100000B ;Setting 12C Module to Host Mode
MOV DPTR #I2CCFG
MOVX @DPTR,A
MOV A,#00000000B
MOV DPTR,#I12CMSST
MOVX @DPTR,A
CALL START ;Send start command
MOV A#5AH ;Slave address 5A
CALL SENDDATA ;Send device address+Write command
CALL RECVACK
MOV A #000H ;send storage address
CALL SENDDATA
CALL RECVACK
MOV A#12H ;Write test data 1
CALL SENDDATA
CALL RECVACK
MOV A#T78H ;Write test data 2
CALL SENDDATA
CALL RECVACK
CALL STOP ;Send stop command
CALL DELAY ;Waiting for device to write data
CALL START ;Send start command
MOV A#5AH :Send device address+Write command
CALL SENDDATA
CALL RECVACK
MOV A #000H ; send storage address
CALL SENDDATA
CALL RECVACK
CALL START ;Send start command
MOV A#5BH ;Send device address+read command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA ;Read data 1
MOV PO,A
CALL SENDACK
CALL RECVDATA ;Read data 2
MOV P2,A
CALL SENDNAK
CALL STOP ;Send stop command
JMP $
END
C code
#include ""reg51.h"
#include "intrins.h""
sfr P_Sw2 Oxba;
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#define
#define
#define
#define
#define
#define
#define
#define

shit
shit

void Wait()
{

12CCFG
12CMSCR
12CMSST
12CSLCR
12CSLST
12CSLADR
12CTXD
12CRXD

SDA
SCL

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)
(*(unsigned char volatile xdata *)0xfe87)

P1/4;
P175;

while (1(12CMSST & 0x40));

12CMSST &= ~0x40;

}

void Start()
{

12CMSCR = 0x01,

Wait();

}

void SendData(char dat)

{
12CTXD = dat;
I2CMSCR = 0x02;
Wait();

}

void RecvACK()

{
I2CMSCR = 0x03;
Wait();

}

char RecvData()

{
I2CMSCR = 0x04;
Wait();
return 12CRXD;

}

void SendACK()

{
12CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}

void SendNAK()

{
12CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

}

/ISend START command

/I\Write data to the data buffer
/ISend SEND command

/ISend read ACK command

/ISend RECV command

//Setting ACK signal
/ISend ACK command

/ISetting NAK signal
/ISend ACK command
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void Stop()

{
I2CMSCR = 0x06;
Wait();

}

void Delay()
{

inti;

for (i=0; i<3000; i++)
{
_nhop_();
_nhop_();
_nhop_();
_nhop_();

}

void main()

{
P_SW2 = 0x80;

12CCFG = 0xe0;
12CMSST = 0x00;

Start();
SendData(0x5a);
RecvACK();
SendData(0x00);
RecvACK();
SendData(0x12);
RecvACK();
SendData(0x78);
RecvACK();

Stop();

Start();
SendData(0x5a);
RecvACK();
SendData(0x00);
RecvACK();
Start();
SendData(0x5b);
RecvACK();

PO = RecvData();
SendACK();

P2 = RecvData();
SendNAK();

Stop();
P_SW2 = 0x00;

while (1);

/ISend STOP command

//[Enable 12C host mode

//Send start command

//Send device address+Write command
/Isend storage address

/I\Write test data 1

[I\Write test data 2

//Send stop command

/ISend start command
/ISend device address+Write command

/ISend storage address high byte

/ISend start command
/ISend device address+read command

/IRead data 1
/IRead data 2

//Send stop command
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22 Enhanced double data pointer

The STC8 series microcontrollers integrate two sets of 16-bit data pointers. Through program control, the
data pointer can be automatically incremented or decremented and the two data pointers can be automatically

switched.

Related special function register.

addr Bit address and symbol Value
o e | o | e | m | s | B ] B | 8t | &0 [aterees
DPL Data pointer (low bytes) 82H 0000,0000
DPH Data pointer (high bytes) 83H 0000,0000
DPL1 Second set of data pointers (low bytes) | E4AH 0000,0000
DPH1 second set of data pointers (high byte) | ESH 0000,0000
DPS DPTR pointer selector E3H ID1 ‘ D0 ‘ TSL ‘ AUl ‘ AUO0 ‘ ‘ SEL  [0000,0xx0
TA DPTR timing control register AEH 0000,0000
Group 1 16-bit data pointer register(DPTRO)
symbol address | B7 | Bs | B5 | B4 | B3 | B2 | BL | BO
DPL 82H
DPH 83H
DPL is low 8 bit data (low bytes)
DPH is high 8 bits of data (high bytes)
DPL and DPH are combined into the first set of 16-bit data pointer registers DPTRO
Group 2 16-bit data pointer registers(DPTR1)
symbol address | B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DPL1 E4H
DPH1 E5H
DPL is low 8 bit data (low bytes)
DPH is high 8 bits of data (high bytes)
DPL1 and DPH1 combined into a second set of 16-bit data pointer registers DPTRL.
Data pointer control register
symbol address B7 B6 B5 B4 B3 B2 Bl BO
DPS E3H ID1 IDO TSL AUl AU0 - - SEL

ID1: Control DPTR1 automatic increment mode
0: DPTR1 auto increment
1: DPTR1 auto decrement

IDO: Control DPTRO automatic increment mode
0: DPTRO auto increment
1: DPTROauto decrement
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TSL: DPTRO/DPTR1 automatic switching control (automatic reverse of SEL)

0: Turn off automatic switching function
1: Enable automatic switching function
When the TSL bit is set, the system automatically negates the SEL bit each time the relevant
instruction is executed.
TSL-related instructions include the following:
MOV DPTR,#datal6
INC DPTR
MOVC A @A+DPTR
MOVX A @DPTR
MOVX @DPTR,A
AUL/AUO: Enable DPTR1/DPTRO to use the ID1/1D0 control bit for auto increment/decrement control

0: Turn off auto increment/decrement

1: Enable auto increment/decrement

Note: In the write protection mode, the AUO and AU1 bits cannot be individually enabled. If the
AUL bit is enabled individually, the AUO bit will be automatically enabled. If AUO is enabled
alone, it has no effect. If you need to enable AUl or AUO separately, you must use the TA
register to trigger the DPS protection mechanism (refer to the description of the TA register).
In addition, DPTRO/DPTRL1 is automatically incremented/decremented only after executing
the following three instructions. 3 related instructions are as follows:

MOVC A @A+DPTR
MOVX A,@DPTR
MOVX @DPTR,A

SEL: Select DPTRO/DPTR1 as the current target DPTR

0: Select DPTRO as Target DPTR
1: Select DPTR1 as Target DPTR
SEL Select target DPTR is valid for the following instructions:

MOV DPTR,#datal6
INC DPTR

MOVC A @A+DPTR
MOVX A,@DPTR
MOVX @DPTR,A
JMP @A+DPTR

Data pointer control register

symbol

address

B7 B6 | B5 | B4 | B3 | B2 | BL | BO

TA

AEH

The TA register write-protects AU1 and AUOQ in the DPS register. Since the program cannot write AU1 and

AUO individually in DPS, when the AU1 or AUO needs to be enabled separately, the TA register must be used

for triggering. The TA register is a write-only register. When you need to enable AU1 or AUO separately, you

must follow the steps below:

CLR
MOV

EA

;close interruption (required)

TA #0AAH ;Write trigger command sequence 1
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:No other instructions here

MOV TA #55H ;Write trigger command sequence 2
:No other instructions here

MOV DPS, #xxH ;Write protection is temporarily disabled and any value can be
;written to DPS
;Write protection state of DSP again

SETB EA ;Open interruptions (if necessary)

22.1 Sample program
22.1.1 Example code 1

Reversely copy the 4-byte data in program space 1000H to 1003H to 0100H to 0103H in the expansion RAM,
that is

C:1000H -> X:0103H

C:1001H -> X:0102H

C:1002H -> X:0101H

C:1003H -> X:0100H
Assembly code

ORG 0000H
LIMP MAIN

ORG 0100H

MAIN:
MOV SP, #3FH
MOV DPS,#00100000B ;Enable TSL and select DPTRO
MOV DPTR,#1000H ;Write 1000H to DPTRO. Select DPTR1 as DPTR after the execution
;is completed.
MOV DPTR,#0103H ;Write 0103H to DPTR1
MOV DPS,#10111000B ;Set DPTR1 to decrement mode, DPTRO to decrement mode, enable
TSL and AUO and AU1, and select DPTRO as the current
DPTR
MOV R7.#4 ;Setting the number of data replication
COPY_NEXT:
CLR A :
MOVC  A@A+DPTR ;Reading data from the program space pointed to by DPTRO,
;After completion, DPTRO is automatically incremented by 1 and
;DPTRL is set to the next target DPTR.
MOVX @DPTR,A ;Write ACC data to XDATA pointed to by DPTR1,
;DPTRL1 is automatically decremented after completion and DPTRO
;is set to the next target DPTR
DJINz R7,COPY_NEXT
SIMP $
END

22.1.2 Example code 2

Send data from 0100H to 0103H in the expansion RAM to the PO port in sequence
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Assembly code

ORG
LIMP

ORG
MAIN:
MOV

CLR
MOV
MOV
MOV
SETB
MOV
MOVX

MOV
MOVX

MOV
MOVX

MOV
MOVX

MOV

SIMP

END

0000H
MAIN

0100H

SP, #3FH

EA

TA#0AAH
TA#55H
DPS,#00001000B
EA
DPTR,#0100H
A,@DPTR

PO,A
A,@DPTR

PO,A
A,@DPTR

PO,A
A,@DPTR

PO,A

$

;close interrupt

;Write DPS write protection trigger command 1

;Write to DPS write protection trigger command 2

;DPTRO increment, enable AUO alone, and select DPTRO

;Open interrupt

;Write 0100H to DPTRO

;Read data from the XRAM pointed to by DPTR0 and DPTRO is
;automatically incremented after completion

;Data output to PO port

;Read data from the XRAM pointed to by DPTR0 and DPTRO is
;automatically incremented after completion

;Data output to PO port

;Read data from the XRAM pointed to by DPTR0 and DPTRO is
;automatically incremented after completion

;Data output to PO port

;Read data from the XRAM pointed to by DPTR0 and DPTRO is

;automatically incremented after completion
;Data output to PO port
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Appendix A Application Considerations

A.1 Important notes on EEPROM programming and erase wait times
Table 1(STCB8A Series and STC8F Series EEPROM Operation Time Requirements)

EEPROM shortest longest
operation time time
programming 6us 7.5uUs
abrasion ams 6ms

Table 2(STCB8A Series and STC8F Series EEPROM Operation Wait Time Waiting for Parameters)

IAP_WTJ2:0] Programming waiting | Erasing waiting clocks Suitable frequency
clock
1 1 1 7 clocks 5000 clocks 1MHz
1 1 0 14 clocks 10000 clocks 2MHz
1 0 1 21 clocks 15000 clocks 3MHz
1 0 0 42 clocks 30000 clocks 6MHz
0 1 1 84 clocks 60000 clocks 12MHz
0 1 0 140 clocks 100000 clocks 20MHz
0 0 1 168 clocks 120000 clocks 24MHz
0 0 0 301 clocks 215000 clocks 30MHz

The programming and erase wait time of the internal EEPROM of the STC8A series and STC8F series
MCUs must meet the requirements in Table . The waiting time should not be too short or too long.

The programming wait time must be between 6 v s and 7.5 1 s. If the programming wait time is too small
(less than the minimum time of 6 u s), the data inside the programmed target memory unit may be unreliable
(the data retention period may not reach 25 years). If the waiting time is too long (more than 1.5 times the
maximum time of 7.5us, ie more than 11.25us), the data written may also be incorrect due to data interference.
In order to ensure the waiting time for programming, and after the completion of programming, data reading
and comparison verification are performed. If the verification is correct, the data will be correctly
programmed.

The erase wait time must be between 4ms and 6ms, and the erase wait time is too small (less than the
shortest time 4ms), then the erased target memory sector may not be erased cleanly; if the wait time is too long
(greater than the maximum A long time of 1.5 times 6ms (ie, more than 9ms) will shorten the life of the
EEPROM, that is, the erase life of the original 100,000 times may be shortened to 50,000 times.

The waiting time for programming and erasing should be properly selected according to the
recommended frequency given in Table 2. If the operating frequency is 12MHz, please set the waiting
parameter to 011B according to Table 2. If the actual operating frequency of the CPU is not in Table 2 The list
of recommended frequencies needs to be calculated based on the actual frequency and the actual number of
waiting clocks in Table 2 to find out the waiting time parameters that satisfy the time requirements of Table 1.
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For example: the operating frequency is 4MHz, if you choose to wait for the parameter is 101B, the
programming time is 21/4MHz = 5.25us, the erase time is 15000/4MHz = 3.75ms, the time is obviously not
enough, so you should choose to wait for the parameter is 100B, then programming The time is 42/4MHz =
10.5us, the erase time is 30000/4MHz = 7.5ms, and the time is between the shortest time and 1.5 times the
longest time.

Note: The clock that the EEPROM waits for operation refers to the system clock after the main clock is
divided, that is, the actual working clock of the CPU. If the microcontroller uses an internal high-precision IRC,
then the EEPROM is waiting for the operating clock to use the ISP download software download frequency
after adjustment; If the microcontroller uses an external crystal, the EEPROM waits for the operating clock is
the external crystal frequency through the CLKDIV register points After the clock (for example, if the
microcontroller uses an external crystal and the frequency of the external crystal is 24MHz and the value of the
CLKDIV register is set to 4, the clock frequency of the EEPROM waiting for the operation is 24MHz/4 =
6MHz. At this time, the waiting parameter should be 100B. , but can't choose 001B).

The following table shows the wrong parts of the previous version.

Read byte Wite Erese: clock
IAP_WTI[2:0] (2 clocks) Bytestabout sector(about frequency
554s) 21ms)
11111 2 clocks 55-clocks 21012 clocks 1MHz
1111]0 2 clocks 110¢clocks 42024-cloeks 2MHz
11011 2 clocks 165-clocks 63036-clocks 3MHz
110]0 2 clocks 330-clocks 126072 clacks 6MHz
011 2 clocks 660-clocks 252144 clacks 12MHz
o|j11|0 2 clocks 1100-clocks 420240 -clocks 20MHz
0|01 2 clocks 12202 eels 504288 clocks 24MHz
o|jo0}|O0 2 clocks 1re0clecls 572284 2laels 30MHz

The following table is correct parameters after modifying the previous error.

IAP_WT[2:0] | Read byte Write Bytes Erase sector clock
(2 clocks) (about 6~7.5us) (about 4~6ms) frequency

11111 2 clocks 7 clocks 5000 clocks 1MHz
1111]0 2 clocks 14 clocks 10000 clocks 2MHz
11011 2 clocks 21 clocks 15000 clocks 3MHz
110]0 2 clocks 42 clocks 30000 clocks 6MHz
0111 2 clocks 84 clocks 60000 clocks 12MHz
0110 2 clocks 140 clocks 100000 clocks 20MHz
0] 0|1 2 clocks 168 clocks 120000 clocks 24MHz
0ojo0}|O0 2 clocks 301 clocks 215000 clocks 30MHz

A.2 STC8F2K64S4 Series Application Notes
A2l Important description of STC8F2K64S4 Series D Chip 1
When all serial ports (including serial port 1, serial port 2, serial port 3, and serial port 4)
send serial port data to the serial port sender, the following settings must be made on the
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sender port: (One of three methods is optional)

A.2.1.1 Set the 1/O port to standard bi-directional mode and turn on the internal pull-up
resistor

A.2.1.2 Set I/O port to standard bi-directional port mode and connect 3~10K pull-up
resistor

A.2.1.3 Set the I/O port to push-pull mode

A22 Important explanation of STC8F2K64S4 Series D Chip 2

When setting the ninth bit (TB8) of the transmission data in Mode 2 and Mode 3 of the

serial port 1, it is necessary to set it twice in succession to be valid. Serial port 2, serial

port 3, and serial port 4 do not have this problem.
A2.3  STC8F2K64S4 Series C Edition Chip Important Notes

A.2.3.1 When all the serial ports (including serial port 1, serial port 2, serial port 3, and serial
port 4) send serial port data, the send ports need to be set to open-drain mode and open
internal pull-up resistors or external 3 to 10K. Pull-up resistor.

A.2.3.2 All I/O ports that are input only, it is recommended to set it to high impedance / input
mode only, and open the internal pull-up resistor / 4.2K, or pull, can also be used on the
weak traditional 8051 Pull mode to read the external state, as long as the external is set to
"1" state, it can be used as input, but the new 8051 has a better high impedance / input
mode mode only.

A.2.3.3 For all I/O ports that are output only, it is recommended that they be set to open-drain
mode and open the internal pull-up resistor/4.2K, or an external pull-up resistor of 5 to
10K.

A.2.33.1A: Tooutput “1” externally, justset “1” externally. At this time, the internal
pull-up resistor/4.2K is already open, or the external pull-up resistor is connected to
5~10K;

A.2.3.3.2B: Tooutput “0” externally, justclear “0” externally, and then turn off the
internal pull-up resistor to reduce power consumption<5V/4.2K = 1.2mA, 3.3V/4.2K
=0.78mA>

A.2.3.4 For all 1/0 ports that are both input and output, it is recommended to set it to
open-drain mode and open the internal pull-up resistor/4.2K, or an external pull-up resistor
of 5 to 10K.

A23.4.1A: Asan input, it is necessary to externally output "1" status. At this time, an
internal pull-up resistor/4.2K is already turned on, or an external pull-up resistor of 5
to 10K is connected, and the 8051 PO port is used;

A.2.3.42B: Tooutput “1” externally, justset “1” externally. At this time, the internal
pull-up resistor/4.2K is already open or the external pull-up resistor is connected to
5~10K;

A.23.4.3C: Tooutput “0” externally, itis only necessary to clear “0” externally. At
this time, the internal pull-up resistor can be turned off again to reduce power
consumption<5V/4.2K = 1.2mA, 3.3V/4.2K = 0.78mA>

Open PO port internal pull-up 4.2K resistor register address, POPU, OxFE10
Open P1 port internal pull-up 4.2K resistor register address, P1PU, OxFE11
Open P2 port internal pull-up 4.2K resistor register address, P2PU, OxFE12
Open P3 port internal pull-up 4.2K resistor register address, P3PU, OxFE13
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Open P4 port
Open P5 port
Open P6 port
Open P7 port

internal pull-up 4.2K resistor register address, P4PU, OxFE14
internal pull-up 4.2K resistor register address, P5PU, OXFE15
internal pull-up 4.2K resistor register address, P6PU, OXFE16
internal pull-up 4.2K resistor register address, P7PU, OXFE17

/[The following special function registers are located in the expansion RAM area
//To access these registers, first set P_SW2's BIT7 to 1 to read and write normally.

#define POPU
#define P1PU
#define P2PU
#define P3PU
#define P4PU
#define P5PU
#define P6PU
#define P7PU

A2

(*(unsigned char volatile xdata *)0xfe10)
(*(unsigned char volatile xdata *)0xfel1)
(*(unsigned char volatile xdata *)0xfel2)
(*(unsigned char volatile xdata *)0xfel3)
(*(unsigned char volatile xdata *)0xfel4)
(*(unsigned char volatile xdata *)0xfel5)
(*(unsigned char volatile xdata *)0xfe16)
(*(unsigned char volatile xdata *)0xfel7)

4 STC8F2K64S4-LQFP44/LQFP32 version B chip, sample delivery, samples have the
following issues: (All problems will be corrected in the C version of the chip)

======Serial port receiving requires 2 stop bits (including serial port 1, serial port 2, serial port 3, and

serial port 4). How to solve in the system, if the sender is not an STC SCM, such as a 32-bit
CPU/GPU/DSP, their UART transmission stops. Bits often have a 1-bit/1.5-bit/2-bit selection.
The 2-bit stop bit can be selected directly. If the STC is a mass production type single-chip
microcomputer, there is only one stop bit after the completion of the transmission and it takes a
waiting bit time to wait. Send it again, but this version of the STC8F2K64S4 (version B) also
makes a fixed 2 stop bits when sending, and it will change back to a stop bit in the next version.

======When the serial port 1 uses the timer 1 working in mode 2 as the baud rate generator of the serial

port, the SMOD (PCON.7) bit must be set, that is, the baud rate must be doubled to make the
serial port 1 work normally, otherwise the baud rate Incorrect. If Timer 2 or Timer 1 operating in
Mode 0 is used as the serial baud rate generator, this is not a problem.

======When the user uses the special function register (XSFR) of the extended RAM area, the data is

also written to the last 512-byte area of 2K bytes of the internal expansion RAM. If the user does
not have external SRAM, the EXRAM can be set before accessing the XSFR. 1. After the
completion of the access, set EXTRAM to 0 so that the XSFR can be correctly accessed without
affecting the use of the internal expansion RAM.

======For STC8F2K series chips with firmware version 7.3.5U and earlier, when using the emulation

function, the internal expansion RAM can only use 1K (0000H ~ 03FFH), that is, the simulation
reserved area is (0400H ~ 07FFH), and the firmware version is For the STC8F2K series chips
with 7.3.6U and newer firmware versions, when using the emulation function, the internal
expansion RAM can use 1.25K (0000H ~ 04FFH), that is, the simulation reserved area is (0500H
~ 07FFH).

A.3 STC8F2K64S2 Series Application Notes

Important description of STC8F2K64S2 Series D Chip 1

When the serial port sending end of all serial ports (including serial port 1, serial port 2, serial port
3, and serial port 4) sends serial port data, the following settings must be made on the sending port:
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(one of three modes is optional).
a. Set the 1/0O port to standard bi-directional mode and turn on the internal pull-up
resistor
b. Set 1/O port to standard bi-directional port mode and connect 3~10K pull-up resistor
Set the 1/O port to push-pull mode
Important explanation of STC8F2K64S2 Series D Chip 2
When setting the ninth bit (TB8) of the transmission data in Mode 2 and Mode 3 of the serial port 1,
it is necessary to set it twice in succession to be valid. Serial 2, Serial 3, and Serial 4 None

3. Important explanation of STC8F2K64S2 Series C Chip
When the serial port sender of all serial ports (including serial port 1, serial port 2, serial
port 3, and serial port 4) sends serial port data, the transmit port requires software to be set to open-drain
mode and turn on the internal pull-up resistor or an external 3 to 10K pull-up resistor.

All 1/0 ports that are input only, it is recommended to set it to high impedance / input mode
only, and open the internal pull-up resistor / 4.2K, or pull, can also be used on the weak traditional 8051 Pull
mode to read the external state, as long as the external is set to "1" state, it can be used as input, but the new
8051 has a better high impedance / input mode mode only.

For all 1/0O ports that are output only, it is recommended that they be set to open-drain mode
and open the internal pull-up resistor/4.2K, or an external pull-up resistor of 5 to 10K.

A: Tooutput “1” externally, justset “1” externally. At this time,
the internal pull-up resistor/4.2K is already open or the external pull-up resistor is connected to 5~10K;

B: Tooutput “0” externally, just clear “0” externally, and then turn
off the internal pull-up resistor to reduce power consumption.<5V/4.2K = 1.2mA, 3.3V/4.2K = 0.78mA>

For all 1/0 ports that are both input and output, it is recommended to set it to open-drain
mode and open the internal pull-up resistor/4.2K, or an external pull-up resistor of 5 to 10K.

A: Asan input, it is necessary to externally output "1" status. At this
time, an internal pull-up resistor/4.2K is already turned on, or an external pull-up resistor of 5 to 10K is
connected, and the 8051 PO port is used;

B: Tooutput “1” externally, justset “1” externally. At this time,
the internal pull-up resistor/4.2K is already open, or the external pull-up resistor is connected to 5~10K;

C: Tooutput “0” externally, justclear “0” externally, and then turn
off the internal pull-up resistor to reduce power consumption.<5V/4.2K = 1.2mA, 3.3V/4.2K = 0.78mA>
Open PO port internal pull-up 4.2K resistor register address, POPU, OxFE10
Open P1 port internal pull-up 4.2K resistor register address, P1PU, OxFE11
Open P2 port internal pull-up 4.2K resistor register address, P2PU, OXFE12
Open P3 port internal pull-up 4.2K resistor register address, P3PU, OxFE13
Open P4 port internal pull-up 4.2K resistor register address, P4PU, OxFE14
Open P5 port internal pull-up 4.2K resistor register address, P5PU, OxFE15
Open P6 port internal pull-up 4.2K resistor register address, P6PU, OXFE16
Open P7 port internal pull-up 4.2K resistor register address, P7PU, OXFE17

/[The following special function registers are located in the expansion RAM area
/[To access these registers, first set P_SW2's BIT7 to 1 to read and write normally.
#define POPU (*(unsigned char volatile xdata *)0xfe10)
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#define P1PU (*(unsigned char volatile xdata *)0xfel1)
#define P2PU (*(unsigned char volatile xdata *)0xfe12)
#define P3PU (*(unsigned char volatile xdata *)0xfel3)
#define P4PU (*(unsigned char volatile xdata *)0xfel4)
#define P5PU (*(unsigned char volatile xdata *)0xfel5)
#define P6PU (*(unsigned char volatile xdata *)0xfe16)
#define P7PU (*(unsigned char volatile xdata *)0xfel7)

A.4 STCBABKG64S4A12 Series Application Notes
Important description of STC8A8K64S4A12 Series F Chip 1
When all serial ports (including serial port 1, serial port 2, serial port 3, and serial port 4) send serial
port data to the serial port sender, the following settings must be made on the sender port: (One of three
methods is optional)
Set the 1/0 port to standard bi-directional mode and turn on the internal pull-up
resistor
Set 1/0 port to standard bi-directional port mode and connect 3~10K pull-up resistor
Set the 1/O port to push-pull mode
Important explanation of STC8A8K64S4A12 Series F Chip 2
When setting the ninth bit (TB8) of the transmission data in Mode 2 and Mode 3 of the serial port 1, itis
necessary to set it twice in succession to be valid. Serial port 2, serial port 3, and serial port 4 do not
have this problem.

Important description of TC8A8K64S4A12 Series E Chip

All ports on the serial port (including serial port 1, serial port 2, serial port 3, and serial port
4) require software to be set to open-drain mode and turn on internal pull-up resistors or an external 3 to 10K
pull-up resistor.

All 1/0 ports that are input only, it is recommended to set it to high impedance / input mode
only, and open the internal pull-up resistor / 4.2K, or pull, can also be used on the weak traditional 8051 Pull
mode to read the external state, as long as the external is set to 1" state, it can be used as input, but the new
8051 has a better high impedance / input mode mode only.

For all 1/0O ports that are output only, it is recommended that they be set to open-drain mode
and open the internal pull-up resistor/4.2K, or an external pull-up resistor of 5 to 10K.

A, Tooutput “1” externally, justset “1” externally. At this time, the internal pull-up
resistor/4.2K is already open or the external pull-up resistor is connected to 5~10K.

B, Tooutput “0” externally, just clear “0” externally, and then turn off the internal
pull-up resistor to reduce power consumption.<5V/4.2K = 1.2mA, 3.3V/4.2K = 0.78mA>

All 1/0 ports to be both input and output. It is recommended to set it to open-drain mode and
turn on the newly added pull-up resistor/4.2K, or an external pull-up of 5 to 10K. resistance.

A, As an input, it is necessary to externally output "1" status. At this time, an internal
pull-up resistor/4.2K is already turned on, or an external pull-up resistor of 5 to 10K is connected, and the 8051
PO port is used.

B, To output “1” externally, justset “1” externally. At this time, the internal pull-up
resistor/4.2K is already open, or the external pull-up resistor is connected to 5~10K.

C, To output “0” externally, it is only necessary to clear “0” externally. At this time,
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the internal pull-up resistor can be turned off again to reduce power consumption.<5V/4.2K = 1.2mA,
3.3V/4.2K = 0.78mA>

Open PO port internal pull-up 4.2K resistor register address, POPU, OXFE10

Open P1 port internal pull-up 4.2K resistor register address, P1PU, OxFE11

Open P2 port internal pull-up 4.2K resistor register address, P2PU, OXFE12

Open P3 port internal pull-up 4.2K resistor register address, P3PU, OXFE13

Open P4 port internal pull-up 4.2K resistor register address, P4PU, OxFE14

Open P5 port internal pull-up 4.2K resistor register address, P5PU, OXFE15

Open P6 port internal pull-up 4.2K resistor register address, P6PU, OXFE16

Open P7 port internal pull-up 4.2K resistor register address, P7PU, OXFE17

/[The following special function registers are located in the expansion RAM area.
/[To access these registers, first set BIT7 of P_SW?2 to 1 to read and write normally.

#define POPU (*(unsigned char volatile xdata *)0xfe10)
#define P1PU (*(unsigned char volatile xdata *)0xfell)
#define P2PU (*(unsigned char volatile xdata *)0xfe12)
#define P3PU (*(unsigned char volatile xdata *)0xfel3)
#define P4PU (*(unsigned char volatile xdata *)0xfe14)
#define P5PU (*(unsigned char volatile xdata *)0xfel5)
#define P6PU (*(unsigned char volatile xdata *)0xfel6)
#define P7PU (*(unsigned char volatile xdata *)0xfel7)

ADC related problems

\oltage difference between AVCC and VCC should be less than 0.3V

The software must set the corresponding ADC conversion port to input high impedance
input mode or open drain.

To read 0, the ADC's conversion speed should use the fastest file.

When the ADC port is converted, some of the following ports are incorrectly set to
high impedance by the IC. The software cannot be used or controlled. Do not use the port that has been
mistakenly set as the high impedance input mode.

If ADCO/Channel 0 is used, the input port is P1.0 and P1.7 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P1.7.

If ADC1/Channel 1 is used, the input port is P1.1. P0.0 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use PO.0.

If ADC2/Channel 2 is used, the input port is P1.2, P0.1 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P0.1.

If ADC3/Channel 3 is used, the input port is P1.3. P0.2 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P0.2.

If ADC4/Channel 4 is used, the input port is P1.4, and P0.3 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P0.3.

If ADC5/Channel 5 is used, the input port is P1.5. P0.4 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P0.4.

If ADC6/channel 6 is used, the input port is P1.6, P0.5 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P0.5.
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If ADC7/Channel 7 is used, the input port is P1.7, P0.6 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use PO.6.
If ADC8/Channel 8 is used, the input port is P0.0. P1.0 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P1.0.
If ADC9/Channel 9 is used, the input port is P0.1, P1.1 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P1.1.
If ADC10/Channel 10 is used, the input port is P0.2, and P1.2 is set to high impedance
by mistake. It is recommended to leave this port empty in the system. Do not use P1.2.
If ADC11/channel 11 is used, the input port is P0.3, and P1.3 is set to high impedance
by mistake. It is recommended to leave this port empty in the system. Do not use P1.3.
If ADC12/channel 12 is used, the input port is P0.4, P1.4 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P1.4.
If ADC13/Channel 13 is used, the input port is P0.5, P1.5 is set to high impedance by
mistake. It is recommended to leave this port empty in the system. Do not use P1.5.
If ADC14/channel 14 is used, the input port is P0.6, and P1.6 is set to high impedance
by mistake. It is recommended to leave this port empty in the system. Do not use P1.6.
If ADC15/Channel 15 is used, the input is internal Vref/1.344V, and P1.7 is set to high
impedance by mistake. It is recommended to leave this port empty in the system. Do not use P1.7.
STC8A8K64S4A12-LQFP64S/LQFP48/44 version D chip, sample delivery, samples have the
following problems: (All problems will be corrected in the E version of the chip)
======Serial port receiving requires 2 stop bits (including serial port 1, serial port 2, serial port 3, and
serial port 4). How to solve in the system, if the sender is not an STC SCM, such as a 32-bit
CPU/GPU/DSP, their UART transmission stops. Bits often have a 1-bit/1.5-bit/2-bit selection.
The 2-bit stop bit can be selected directly. If the STC is a mass production type single-chip
microcomputer, there is only one stop bit after the completion of the transmission and it takes a
waiting bit time to wait. Send it again, but this version of the STC8F2K64S4 (version B) also
makes a fixed 2 stop bits when sending, and it will change back to a stop bit in the next version.
======When the serial port 1 uses the timer 1 working in mode 2 as the baud rate generator of the serial
port, the SMOD (PCON.7) bit must be set, that is, the baud rate must be doubled to make the
serial port 1 work normally, otherwise the baud rate Incorrect. If Timer 2 or Timer 1 operating in
Mode 0 is used as the serial baud rate generator, this is not a problem.
======When the user uses the special function register (XSFR) of the extended RAM area, the data is
also written to the last 512-byte area of 8K bytes of the internal expansion RAM. If the user does
not have external SRAM, the EXRAM can be set before accessing the XSFR. 1. After the
completion of the access, set EXTRAM to 0 so that the XSFR can be correctly accessed without
affecting the use of the internal expansion RAM.
======12-bit 16-channel ADC up to 11.5 bits (ADC7), the ADC7 channel closest to the AGnd pin is the
best, followed by ADC6/ADC5/ADC4/ADC3/ADC2/ADC1/ADCO,
ADC14/ADC13/ADC12/ADC11/ADC10/ADC9 /ADCS8, the ADC8 farthest away from the
AGnNd pin suggests that a 0.047uF - 0.1uF/0.2uF capacitor be used near the ADC input channel to
the analog ground AGnd to reject the MCU's digital power and ground disturbances.
======For STC8AS8K series and STC8F8K series chips with firmware version 7.3.5U and earlier, when
using the emulation function, the internal expansion RAM can only use 3K (0000H ~ OBFFH),
that is, the simulation reserved area is (0COOH ~ OFFFH). For STC8A8K series and STC8F8K
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series chips whose firmware version is 7.3.6U, when using the emulation function, the internal
expansion RAM can use 7.25K (0000H ~ OCFFH), (1000H ~ 1FFFH), that is, the simulation
reserved area is (ODOOH ~ OFFFH). For STC8AS8K series and STC8F8K series chips with
firmware version 7.3.7U and newer firmware version, when using the emulation function, the
internal expansion RAM can use 7.25K (0000H ~ 1CFFH), that is, the simulation reserved area
is (1DOOH ~ 1FFFH).
A5 STC8A4K64S2A12 Series Application Notes
Important description of STC8A4K64S2A12 Series F Chip 1
When all serial ports (including serial port 1, serial port 2, serial port 3, and serial port 4) send serial
port data to the serial port sender, the following settings must be made on the sender port: (One of three
methods is optional)
Set the 1/0 port to standard bi-directional mode and turn on the internal pull-up
resistor
Set 1/0 port to standard bi-directional port mode and connect 3~10K pull-up resistor
Set the 1/O port to push-pull mode
Important explanation of STC8A4K64S2A12 Series F Chip 2
When setting the ninth bit (TB8) of the transmission data in Mode 2 and Mode 3 of the serial port 1, it is
necessary to set it twice in succession to be valid. Serial 2, Serial 3, and Serial 4 None
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Appendix B STC Guide to the use of simulators

1. Installing the Keil version of the simulation driver
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As shown above, first select "Keil simulation settings" page, click "Add MCU model to Keil", in the following
directory selection window appears, locate the Keil installation directory (usually may be "C:\Keil\") , "OK"
appears on the right side of the figure below shows the message that the installation was successful. Adding the
header file also installs the STC Monitor51 emulation driver STCMON51.DLL. The driver and header files are
installed in the directory as shown above.
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IEEEK IR AR (PI0: C:\Keil)

L) download e

0D dx9bsdk

IC) Foxmail

IC) IAR B502

ER=T i1 |
1) AEM —
[ 51 STIC—1ISP

1) e
I0) Mah Jong Quest

£ nbug 'E STC MCURLSERIARTh |

|) Photoshep CS2
™1 ProteusT4 v

| = || W

2. Create a project in Keil
If the driver installation of the first step is successful, when selecting the chip model when creating a new
project in Keil, there will be a choice of “STC MCU Database” , as shown below

Select a CPOD Data Base File

|Generin: CPU Data Base
Genenc CPU Data Baze

STC MCU Databaze

MHutdicro Cortex b0 D atabase
Mutfoice Databasze

Then select the responding MCU model from the list. Here we select the model of "STC8A8K64S4A12" and
click "OK" to complete the selection

Select Dewice for Target " Target 17... [$_<|

CEU ]

Device:

Toolset:

Data baze Drescription;

£1 STC15W104 A
£3 STCIBWIKIES 1
£ STCISwW2045

£ STC15wW4A08A5

£31 STCIRw408s

£ STCISwW4KI254

£3 STCEICSZRC

£ STCOF2KE454
£1 STCAFEKE454412
£3 STCOOCSZRC
£ STCONCERAD
£3 STCINC58RD+

[ [ e ]

Add the source code file to the project, as shown below:
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File Edit \jew Project Flash  Debug  Peripherals  Tools  SYC3 0 Windc
N EHdd | + 2@ 9 - rRB® :
: ] S Target 1 v & 4

STARTUP.AS1

}

-2 Target 1 1 #include "regS51.h7
—|5F Seurce Group 1 2
3 void mwaini)
4 1
5 while (1]
B {
i PO++;
g
3

——

Save the project. If it is compiled correctly, you can set the following project.
An additional note:

When you create a C language project and add the startup file "STARTUP.A51" to your project, there is a
macro definition named "IDATALEN". It is a macro that defines the size of IDATA. The default value is 128,
which is hexadecimal 80H, and it is also the size of IDATA that needs to be initialized to 0 in the startup file.
So when IDATA is defined as 80H, the code in STARTUP.A51 will initialize the RAM of IDATA's 00-7F to 0;
also if IDATA is defined as OFFH, the RAM of 00-FF of IDATA will be initialized to 0.

4 S Target v ;Z\ ﬁ
£ (O STARTUP.AS1 Demo,c
ATarget 1 0%
J45H Seurce Group 1 027 : <o» IDATALEN: IDATA memory sSize
]£] STARTUF. 451 028 <i> Mote: The absolute stari
+ Demo.c 028 i I A Téd—apace os

032 ; <o> EDATAITART: XEDATA memory St
b <1i> The abhsolute start addre
034 XDATASTART EQU a

038 ; <o> EDATALEN: XDATA memory size
037 - <irx The length of ZDATL mer

Although the IDATA size of the STC8 series microcontroller is 256 bytes (DATA of 00-7F and IDATA of
80H-FFH), there is a write ID number and related test parameters in the last 17 bytes of RAM if the user is
Need to use this part of the data in the program, you must not define IDATALEN as 256.

3. Project Settings, Select STC Simulation Drive
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(v, @i
Device | Target | Dutput | Listing | User | €51 | 451 | BISI Lecate | BISL Misilities]

" Use Simulator | Maonitor-51 Driver
I~ Linit Speed to Beal-Time 7 3

Iv Load &pplication at Startup v Run ko main(] v Load &pplication at Startup v R ta main]
Initialization File: Initialization File:
Restore Debw Target Setup EJ Restore Debug Seszion Settings
v Breakpo v Breakpoints v Toolbox
IV ‘wiatch v watch wWindows

v v i
v Memary et | R = v M emary Display
Baudrate |115200 -

CPU DLL: Drriver DLL: Parameter:
53051.0LL |58051.DLL |
e
B

Dialog DILL: ok cancel ‘ Dialog DLL: Parameter:
DP51.0LL |TPS1DLL |-p51
&)
( [1):4 D Cancel | Defaults | Help |

As shown above, first enter the project settings page, select the "Debug" settings page, the second step to
select the right side of the hardware simulation "Use ...", the third step, in the simulation drive drop-down list,
select "STC Monitor-51 Driver" Items, then click "Settings" button, enter the following setting screen, set the
serial port number and baud rate, the baud rate is generally selected 115200. This setup is complete.

4. Create a simulation chip

=) SIC-ISP (V6.85R) CH&EHLEE: 0513-55012928) EPl:wee.CEWNCD. con (HA%H00:800003751) ... [C|B|X]
B RHELS T 15H4IE154 v I hato v | | kR SRR 1R %Elﬁ;hfmﬁﬂi:ﬁ': sapigR: | <
RS o b SR AR | DEBERNE
B {RYFEE | 7400 v EEEEE | 115200 v FEISTCiE S8 3Ezh S| Keil P
Y STC MonSITAEL AR
0000 [P ERR B TR [ FETAFISFZRELS2/TAF ISL2XB1 2 BB N ELLH (5. 0V/3. VR |
o ( BIAPISHE SR BN TGN GEERY, TEHEIT#) |
- [ BIapIstaEese R B ARG EERE, THEETE) |
TR | Bl R ve/ | EmMEEEE | 105 || T Eseemrani B NS BN OEL, RhR, TREITE
R B FIERIRCET D CTIE AP MR » [ESTCEFEkR4sAa s KA R E NI (BEFRE, EUSET
A PR RS TR HIRCAREE [ 11. 0592 ~ Mz SFERR4SA RFIB AR ARG @EERHE X
RS ACHES (1onk)_FERIGERE) B A RS23z THEL BHRCET ~
TEFbRE T EES —— Bl
[ Fikrs BabET, P3. 2/P3. 300/04 Bl T8EAER —- Fin3 F3.0 o
RS i TREHCIERT Ping
ElEAtEL/o0 GHD S
MUFEESA EEIHEESED ¥
(EEEDEE  |2.83 V v
B EAT ) FEEPROMEE fE ﬁﬁiﬁﬁlﬂmﬁfgaﬁﬂﬂ ] ] ¥
EECR-CoBETfEHEE |2.T5 Vv AR SRR SR L AT RPN A AR
[ L Eiret el B=hB=hE 1A HE: Eh J:EEF i SEMAREII0OM mfAs
v = AT e e = [ R N Y

+B75I0: PO.B/PO.T/FL. B/FL. T/F2. L/P2. 2
B2 3/FZ T/P3. T/P4. /P4 4/F4 5

e ETEE SENEAPL 0/P1 AR LIE B AR e IR
IR R T L B 958 - S e AR -
| wlcut® | [@esm| ESEN) D v
VS TEnSERES R mTe
[ Bt i Bat S R e TS a s [EnMAESF| [#nAEHE [ERFERE] MRFS SitH 2

Prepare a STC8A series or STC8F series chip and connect it to the computer's serial port via the download
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board. Then, as shown above, select the correct chip model, and then enter the "Keil simulation settings" page,
click the corresponding model button, when the program is downloaded After the completion of the simulator
is completed.

5. Start simulation

The completed simulation chip is connected to the computer through the serial port. After compiling the
project we created earlier to no error, press "Ctrl+F5" to start debugging. If the hardware connection is correct,
it will enter a debugging interface similar to the following, and the current simulation driver version number
and the version number of the current emulation monitor code firmware are displayed in the command output
window. A maximum of 20 breakpoints are allowed before the number of breakpoints is set (in theory, any
number can be set, but setting too many breakpoints will affect the debugging speed).

bile  Edit  Wew  Project  Hlash  Lebug  Peppherals  lools  SYes  Wandow  Help

N E - _ # ENF:
- RET .l F}‘{_}l {1 o |§I@|E|El'®_—‘|ﬂzv| '|_—-;vﬂv£v@
Disassembly
Register | Yalne | 31 void main()
-k 4: 4
2gs .
RO 000 EH while (1)
Rl Ozc00 6: {
Rz Ozc00 rH FPO++;
R3 000 EbC:DXDDDF asso INC PO (0x50)
R4 0x00 a: )
B D00 C:0x0011  SOFC SIMP main(C:000F]
RS DXDD [ RETInln i) Tr M o7 o0
RT 000 ¢
= Sys
A Oac) STARTLR, AS1 Demo.c
B 000
SF 00T 1 #Hinclude "regSl.h"
+- DFTR 00000 2
EC § Cx000F 3 wvoid wain()
+- PSW Ozc00 4 1
5 while (1]
E {
o7 Pil++;
8 H
3 i
=] Project. | = Registers |4 |

iver wersion : Vi.ol

ion : W
Load "C:%%Documents and Settings\\Kaily\\.%ﬁ\\DemD\\Demo"

Appendix C STC-USB Driver installation

Instructions

® \Windows XP installation method
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Open STC-ISP download software version VV6.79 (or later). The download software will automatically copy
the driver files to the relevant system directory.

=) SIC-ISP (V6.79) GH&EWIE: 0513-55012928) EM:www. SICACD. con (HEMifl00: 800003751 ... [C][E|X]
BRHES | STC1SH4E4ES4 ~ | SIBE Auto v | | EEPROWICSE | EOBE | KiltFEES | fopiRss | ERAMEAER | gmite ¢ F
= v [
BE#EEE | 7400 v| BEEEE 11500 v Terlk |+ v | BEFFEE ¢ v |SRARD |k v TOEE kv
- FCA/ERN th%gE (A1
At ) \ - 1 |+ B8O v |[aoc Clpcpiiir CIseT CIEERRM D‘_[ﬂg;ﬁ@@
pxooon V] ERR B R fIFREIH OSSR ) B5A, RENS [ TEEFREN
0x0000  [] FEBREEFRONEE DI $TFFEEFRONII 1 BT et kil RFaFRHe
EHET | Al T/ ue/ T | BEEEEH | TE 2= T {EREME (v)  F2FFES/E] | SRAM  EEFROM I/0 GERTEE E
STCISF2EI8S2 | 5.5-3.8 8K M3 53K 42 &
e R FUSTIRCE B (e 4 5 ST ) ~ STCISF2KIBS2  5.5-3.8 16K 2048 45K 42 B
e — STCISF2EP452  5.5-3.8 24K 248 37K 42 8
i P P2 P e TRTATRCASE | TS SICISFZE3ZS2  5.5-3.8 2K 748 29K 42 5
EERE TS SICISFZEA0S2  5.5-3.8 40K 248 21X 42 &
STCISF2E4BS2  5.5-3.8 45K 248 13K 42 8
[ FikrBatt, p3. 2/P3. 340/04 7 FERF SICISFZESESZ  5.5-3.8 SEE 2045 5K 42 B
’ Py SICISFZERS2  5.5-3.8 BOE 243 1K 42 &
A LTS IAPISFRERIS?  5.5-3.8 BIK 248 IaP 42 B
S R EL/00 IRCISFZERASE 5.53.8 £3.5K 2048  IAF 42 6
: STCISIZKIES2  3.8-2.4 8K M3 S 42 g
SIFBEEL GRS STCISL2KIRS?  3.6-2.4 18K 2048 45K 42 8 v
{EERNEE (283 ¥ v 2 s
1B AT 55 L EEEFRONER TE
EECR-CoreBEIEREE 278V v BB A 2
O s rn el BB =& 1 ﬁs@xﬁ@?&ﬁ%ﬁﬁ[ﬁ%mm%tﬁ%
& R 335540 R A 256 b T8 Eh J:@I: PSP AII0 0 A SR A
v Sl O B A | D Rl R L A W E R ER
#A55I0: FO.B/PO. T/F1.B/F1. T/F2. 1/P2. 2
B2 3/P2. T/P3 /P4 2/P4 4/P4.5
T/ RIE BEEFE SFMEAFEL 0/PL. 4 -O7E L EE AEiiEhit, 25
*ﬂﬁbkﬁmﬁﬁk‘iﬁ’\ﬂ'&ﬁﬁiﬁimﬁﬂﬁﬂ [N 2
| tmlncuem | e | ESEMs ® v
BTN ERES BEI
[ ARt b EEhb i T s s [EnMERF| [EnREEN| [ERENERS] HRTFS mmity o
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Insert the USB device, the system automatically pops up the following dialog box after finding the device,
select the "No, not for now" item.

35374 B ) L 1 [e] S

K RIS

Windows %Eﬂ&} H:{ﬂ.a :ﬁEﬁ:E% C];I gt 'ﬁ'il:udﬂs
y‘;ﬁ E}gﬁfﬂﬁ FEE TR T LS EEFELEHTE

i Sk
Windows A RLZEFES] ¥Windows pdate | SR iy

O, fz—kw
O R, E— S EFREn €

....................................

B T @4

2w > [ =#E |
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In the following dialog box, select the "Install the software automatically (Recommended)

35374 B ) L 1 [e] S

iy
g
A S

STC USE Low Speed Writer
(o) MBEMSHFTEESE o SR8, FREE
o HEA

SEHRSE | il a7
OB T 1)
O WFFERIsE i B (S Q)

B, FRE T .

(I—fef-fw) [ BE

" item.
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In the following dialog box that pops up, select the "still continue" button.

W H=ak

' E IETE AR R g -
STC USE Low Speed Writer
bt =h by 'ﬁ'indtnwsxwﬁm“iﬁ ' E‘E;ﬁgﬁﬁﬂﬁﬁ Windows XE
RUFRF S (EiFEAMT A TSR ER. )

TS VST R AEE A BT,
Bicrozoft FRENFEIFHYE . IR
BoE » ELEEfRilT Yindows H{RMEIMRT.

CUTRREET | BlrsEE |
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The system will automatically install the driver, as shown below.

HHERELE S
HSEERE%eE ., S0, .

% STC USE Low Speed Writer

(o < -,

EieEREES S0 HIIM  HEERERERE
[T F £
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The following dialog box appears indicating that the driver installation is complete.

35374 B ) L 1 [e] S

FERRERBIFT A S

iy
1
EEREETH T FRREERMESR:

% STC USE Low Speed Writer

BXRHEF, 158RE “TR” .
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At this time, the serial number list in the previously opened STC-ISP download software will automatically
select the inserted USB device and display the device name as  “STC USB Writer (USB1)” , as shown below:

=) SIC-ISP (V6.79) GH&EWIE: 0513-55012928) EM:www. SICACD. con (HEMifl00: 800003751 ... [C][E|X]
BRE S | STC1SH4E4854 ~ | SIBE Auto v | | EEPROWICSE | EOBE | KiltFEES | fopiRss | ERAMEAER | gmite ¢ F
LARENIETT SE firster (USEL) v [
BE#EEE | 7400 v| BEEEE 11500 v Terlk |+ v | BEFFEE ¢ v |SRARD |k v TOEE kv
- FCA/ERN th%gE (A1
At ) \ - 1 |+ B8O v |[aoc Clpcpiiir CIseT CIEERRM D‘_[ﬂg;ﬁ@@
o000 [ AR EIBERIRE AFRELM ONESE O B5A, ORENE OTEETLEH
0x0000  [] FEBREEFRONEE DI $TFFEEFRONII 1 BT et kil RFaFRHe
EHET | Al T/ ue/ T | BEEEEH | TE 2= T {EREME (v)  F2FFES/E] | SRAM  EEFROM I/0 GERTEE E
SICISFZEDBSZ  5.5-3.8 8K 2048 53K 42 g
JEFE FRF FIERTRCE 5 (R M ETRT i) ~ STCISF2ELBSE 5.5-3.8 1BK 2043 45K 42 6
S — SICISFZEP4SZ  5.5-3.5 S4F 2045 3TE 42 8
i P P2 P e TRTATRCASE | TS SICISFZE3ZS2  5.5-3.8 2K 748 29K 42 5
EELETEES SICISFPE40S2  5.5-3.8 40K 2043 21K 42 &
SICISFZR4BSZ  5.5-3.5 48K 2045 13K 42 &
[ FikrBatt, p3. 2/P3. 340/04 7 FERF SICISFZESESZ  5.5-3.8 SEE 2045 5K 42 B
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® \Windows 7(32 bit)installation method

Open STC-ISP download software version V6.79 (or later). The download software will automatically copy

the driver files to the relevant system directory.
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Insert the USB device and the system will automatically install the driver after it finds the device. After the
installation is complete, the following prompt box will appear.

() moemmess - - ===

STC USB Low Speed Writer BZ4&

STC USB Low Speed Writer TSRS
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At this point, the serial number list in the previously opened STC-ISP download software will automatically
select the inserted USB device and display the device name as "STC USB Writer (USB1)", as shown below:
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Note: If Windows 7 does not automatically install the driver, please refer to the installation method for

Windows 8 (32-bit) for how to install the driver.

- 459 -



STC8F Series Manual

® \Windows 7(64 bit)installation method

Because the Windows 7 64-bit operating system is in the default state, drivers that do not have digital
signatures cannot be installed successfully. Therefore, before installing the STC-USB driver, you need to
follow the steps below to temporarily skip the digital signature and install it successfully.

First restart the computer and keep pressing F8 until the following splash screen appears

25 YL 57 (640%x480)
IEWCE (#8D

A s ) BT A

7% i

EN )8 ah windows

TCVWMRA & ERE S AR .

EnTer=1/t i}

Select "Disable driver signature enforcement”. After you start it, you can turn off the digital signature
verification function temporarily.
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Insert the USB device and open the Device Manager. Locate the USB device with a yellow exclamation mark
in the device list. From the right-click menu of the device, select Update Driver Software.
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In the following dialog box, select "Browse my computer for driver software."”
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Click the "Browse" button in the dialog below to find the directory where the previous STC-USB driver was
stored.(For example, the previous example directory is "D:\STC-USB", andThe user locates the path to the
actual decompression directory.)
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When the driver starts to install, the following dialog box will pop up and select "Always install this driver
software".
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Next, the system will automatically install the driver, as shown below.
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The following dialog box appears indicating that the driver installation is complete.
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Windows B&EaIhitEFRaE R
Windows BEsmi=ZieEiEIiEFEwE:

STC USB Low Speed Writer

(€

- 466 -



STC8F Series Manual

At this point in the device manager, the device with the yellow exclamation point before it will now display the
device name "STC USB Low Speed Writer."
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The serial port number list in the previously opened STC-1SP download software will automatically select the

inserted USB device and display the device name as

“STC USB Writer (USB1)”

, as shown below:
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® \Windows 8(32 bit)installation method

Open STC-ISP download software for VV6.79 (or later)(Due to permission reasons, downloading software in
Windows 8 will not copy the driver files to the relevant system directory, requiring the user to manually
install.First, download "stc-isp-15xx-v6.79.zip" (or later) from STC official website. After downloading and
decompressing it to the local disk, the STC-USB driver file will also be extracted to the current unzipped
directory “STC-USB Driver”.(For example, if you unzip the downloaded compressed file
"'stc-isp-15xx-v6.79.zip" to "F:\", the STC-USB driver is in the "F\STC-USB Driver" directory.))

53 STC-ISP (V6.79) ($5E8i%: 0513-55012928) BER:www.STCMCU.com (BF&RIEIQQ:800003751...

B HABE STC1EYAK4E54 v | B3 Aute v

BOE | com V|| i
BAREFEE 2400 v|  BEEHE 1500 v
Acdahht
0x:0000 [ B EEENER FHERE
0x0000  [V]ERREEPRINE M X $THEEPRONT %

IR | G T80/07 | BEIEEE | T
JEFE AR [ EPTROBEh (328 04 bERRT ) "
0 A PR RS TRIRITRCATEE | DR« MH:
fERHE T g
[ Tod Beiid, P3. 2/P3. 300/ 0A F] T8
NNl =z g S
Bk {Ero0
FRIFEE B (SRR
EEENRE  |zeV v
R EREE | EEPROMIR{E
EIECPU-Corefie | {EHRE 2TEY W
[ St At EhsshEi 1
Si eSS 25 v
W
T &R 21k EEHE
R TMCUIRIT gEamey | EEEA G R v

FRTHAFETEH BTN
L4 BT NE s EEF B TS

EEPRONCZ#F | FRCIENF | Keil{ffEiRER

Y

TSR | SRR RS | EiE

T | BamTsTaLEREETERTE [
TR v|EEzE VSRR x| TR ¢
TE [+ B0/« | aoc DEE%E [ser DEEPRE[M D%ﬁ%fﬂ”j
[P i) = i
Rl O g0, DRENE DFaRTL

me TERE() ST SHM EERRM IO ERIE B4
STCIEFZKIBS2  6.5-3.8 BK 2048 BE 42 6
SICIEFZKIES2  5.5-3.8 16K 2048  4BE 42 6
STCIEFZKP452  5.5-3.8 P4 2048 3TK 42 6
SICIEF?K32S2  5.5-3.8 32K o048 29K | 42 6
SICISFZKA0S2  5.573.8 40K 2048 21K 42 &
SICIGF2K4852  5.5-3.8 48K o048 13K | 42 6
SICIEFZKE6S2  5.573.8 S6K 2048 5K 42 &
SICIGF2KE0S2 5.5-3.8 60K 2048 1K 42 &
IAPIEFZKG1S2  6.573.8 61K 2048 INP 42 & y
BB B SR R
R L ————

B L R SPEEn
8 LELRETE ﬁﬁ%ﬁ%f"%%ﬁ‘&%ﬁﬁi

*E%ID' PU.G,-"‘PD. T/F1.E/F1.

%M. ,.-"PZ ; 3\ ,-"P 2,-"1’4 4

F1.0 i

%Emﬁm* B f%ﬁﬁ%ﬁg% i .

ERREEE ERASEn SnENEse ViEss sumws o | #T

- 469 -



STC8F Series Manual

Insert the USB device and open the Device Manager. Locate the USB device with a yellow exclamation mark
in the device list. From the right-click menu of the device, select Update Driver Software.
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In the following dialog box, select "Browse my computer for driver software."”
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Click the "Browse™ button in the dialog below to find the directory where the previous STC-USB driver was
stored(For example, the previous example directory is "F\STC-USB Driver". The user will locate the path to

the actual decompressed directory.)
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When the driver starts to install, the following dialog box will pop up and select "Always install this driver
software".
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Next, the system will automatically install the driver, as shown below
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The following dialog box appears indicating that the driver installation is complete.
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At this point in the device manager, the device with the yellow exclamation point before it will now display the
device name "STC USB Low Speed Writer."
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The serial port number list in the previously opened STC-ISP download software will automatically select the

inserted USB device and display the device name as
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® \Windows 8(64 bit)installation method

Because the Windows 8 64-bit operating system is in the default state, drivers that do not have digital
signatures cannot be installed successfully. Therefore, before installing the STC-USB driver, you need to
follow the steps below to temporarily skip the digital signature and install it successfully.

First move the mouse to the lower right corner of the screen and select the "Settings" button.
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Then select "change computer settings™ item in the setting interface.
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In the PC settings, select the "Start Now" button under the "Advanced startup” item in the "General" property

page.
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In the following interface, select the "Troubleshoot" item.
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Then select "Advanced Options" in "“Troubleshooting."
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In the "Advanced Options" interface below, select "Startup Settings".
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In the following "Startup Settings" interface, click the "Restart" button to restart the computer.
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After the computer restarts, it will automatically enter the "Startup Settings" interface as shown in the figure
below. Press the number key "7" or press the function key "F7" to select "Disable Driver Force Signature™ to
start.
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After booting to Windows 8, the installation of the driver can be completed according to the installation
method of Windows 8 (32-bit).
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Windows 8.1(64 bit)installation method

Windows 8.1 and Windows 8 have different methods for entering the advanced boot menu, and are
specifically described here.

First move the mouse to the lower right corner of the screen and select the "Settings" button.
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Then select "change computer settings™ item in the setting interface.
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In the computer settings, select "Update and Restore" (this is different from Windows 8 and Windows 8 selects
"General™).

e
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Select the "Restore™ property page on the Update and Recovery page and click the "Start Now" button under
the "Advanced startup” item.
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The following operations are the same as those of Window 8. In the following interface, select the
"Troubleshoot" item.
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Then select "Advanced Options" in "“Troubleshooting."
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In the "Advanced Options" interface below, select "Startup Settings".
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In the following "Startup Settings" interface, click the "Restart" button to restart the computer.
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After the computer restarts, it will automatically enter the "Startup Settings" interface as shown in the figure
below. Press the number key "7" or press the function key "F7" to select "Disable Driver Force Signature" to
start.
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After booting to Windows 8, the installation of the driver can be completed according to the installation
method of Windows 8 (32-bit).
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Appendix D Electrical Character

Absolute maximum rated value

parameter Minimum Maximum unit
Storage temperature -55 +125 C
working temperature -40 +85 C
working voltage 2.0 5.5 \Y
VDD voltage to earth -0.3 +5.5 \Y/
10 voltage to earth -0.3 VDD+0.3 \Y/

direct-current characteristic (VSS=0V, VDD=5.0V, Test temperature=25°C)(STC8F2K series)

range
Labe
lin parameter Minimu | Typical | Maxim i testing environment
uni
g m value um
Power-down mode current
- 0.08 - UA 5.0V
| (scc=1)
PP Power-down mode current
- 1.5 - UA 5.0V
(SCC=0)
lwkT Power-down wake-up timer - 5 - UA 5.0V
lvo Low voltage detection module - 260 - uA 5.0V
Idle mode current(6MHz) - 1.3 - mA 5.0V
Idle mode current(11.0592MHz) 1.7 mA 5.0V
Idle mode current(20MHz) 2.3 mA 5.0V
lio | Idle mode current(22.1184MHz) - 2.5 - mA 5.0V
Idle mode current(24MHz) - 2.6 - mA 5.0V
Idle mode current
: - 850 - uA 5.0V
(internal 32KHz)
Normal mode current(6MHz) - 2.7 - mA 5.0V
Normal mode
- 3.8 - mA 5.0V
current(11.0592MHz)
Normal mode current(20MHz) - 5.9 - mA 5.0V
| Normal mode
NOR - 6.3 - | mA 5.0V
current(22.1184MHz)
Normal mode current(24MHz) - 6.5 - mA 5.0V
Normal mode current
: - 950 - uA 5.0V
(internal 32KHz)
Icc Normal operating mode current - 4 20 mA 5.0V
5.0V
- - 1.4 \Y o
Vi Input low level (Open Schmidt trigger)
- - 15 \% 5.0V
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(Turn off Schmidt trigger)

17 v 5.0V
. . ' (Open Schmidt trigger)
VH1 Input high level(ordinary 1/0)
16 v 5.0V
' (Turn off Schmidt trigger)
ViH2 Input high level(Reset foot) 1.6 - 1.7 \Y 5.0V
loL1 Output low sink current - 20 - mA | 5.0V, Portvoltage 0.45V
Output high level current
loH1 . 200 270 - uA 5.0V
(Bidirectional mode)
Output high level current
lonz - 20 - mA | 5.0V, Portvoltage 2.4V
(Push-pull mode)
I Logic 0 input current - - 50 UA 5.0V, Port voltage 0V
It | Transfer current from logic 1 to 0 100 270 600 UA | 5.0V, Portvoltage 2.0V
Reu 10 pull-up resistor 4.1 4.2 4.4 KQ 5.0V
Reu 10 pull-up resistor 5.8 5.9 6.0 KQ 3.3V

direct-current characteristic(VSS=0V, VDD=5.0V, Testtemperature=25°C)(STCB8AB8K series)

range
Labe
lin parameter Minimu | Typical | Maxim unit testing environment
g m value um
Power-down mode current
- 0.08 - uA 5.0v
| (scc=1)
"o Power-down mode current
- 1.6 - uA 5.0v
(SCC=0)
lwkT Power-down wake-up timer - 5 - UA 5.0V
lvo Low voltage detection module - 260 - UA 5.0V
Idle mode current(6MHz) - 15 - mA 5.0V
Idle mode current(11.0592MHz) 19 mA 5.0V
Idle mode current(20MHz) 2.7 mA 5.0V
lioL Idle mode current(22.1184MHz) - 3.0 - mA 5.0V
Idle mode current(24MHz) - 3.2 - mA 5.0V
Idle mode current
. - 890 - uA 5.0V
(internal 32KHz)
Normal mode current(6MHz) - 3.0 - mA 5.0V
Normal mode
- 4.3 - mA 5.0v
current(11.0592MHz)
Normal mode current(20MHz) - 6.8 - mA 5.0V
Inor
Normal mode
- 7.4 - mA 5.0v
current(22.1184MHz)
Normal mode current(24MHz) - 7.8 - mA 5.0V
Normal mode current - 950 - uA 5.0V
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(internal 32KHz)

lcc Normal operating mode current - 4 20 mA 5.0V
14 v 5.0v
' (Open Schmidt trigger)
Vi Input low level
5.0V
- - 15 \% s
(Turn off Schmidt trigger)
5.0V
2.2 - - \% s
. . (Open Schmidt trigger)
ViH1 Input high level(ordinary 1/0)
5.0V
1.6 - - \% s
(Turn off Schmidt trigger)
V2 Input high level(Reset foot) 2.2 - - \YJ 5.0V
loL1 Output low sink current - 20 - mA | 5.0V, Portvoltage 0.45V
Output high level current
lon1 e 200 270 - uA 5.0V
(Bidirectional mode)
Output high level current
lon2 - 20 - mA | 5.0V, Portvoltage 2.4V
(Push-pull mode)
e Logic 0 input current - - 50 UuA 5.0V, Port voltage OV
Iy | Transfer current from logic 1to 0 100 270 600 UA | 5.0V, Portvoltage 2.0V
Reu 10 pull-up resistor 4.1 4.2 4.4 KQ 5.0V
Reu 10 pull-up resistor 5.8 5.9 6.0 KQ 3.3V
Internal IRC temperature drift characteristics(reference temperature 25°C)
Temperature Range
-40°C~85C -1.8%~+0.8%
-20C~65C -1.0%~+0.5%
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Appendix E Update Log

[ 2020/3/9

1. Update data sheet

[ 2018/3/20

1. Increase the sample program for reading important test parameters from ROM and RAM(8.3)
a) Reading Bandgap voltage values from memory

b) Read globally unique ID number from memory

c) Read 32K Power-Down Wake-up Timer Frequency from Memory

d) Reading IRC Parameters from Memory Manually Set Internal IRC Frequency

[ 2018/3/13

2. Added pin diagram for STC8F1K08S2 model SOP16
() 2018/3/6
1. Increase the use of comparators for power-down detection example program(15.3.3)
Increase the use of comparators to detect operating voltage (battery voltage) example
program(15.3.4)
3. Added example program for detecting operating voltage (battery voltage) using LVD (Low Voltage

Detection) inside the chip(7.4.13)
Added STC8F1K08S2 feature descriptions and pinouts
Add STC8H1K08S2A10 features and pinouts

o &

o 2018/1/30

Remove the use of "using, at_" in the sample program
Explain the RSTV function of P2.0

Indicates the voltage value of the internal reference voltage
Adjust part of reference circuit diagram

e

[ 2017/11/27

1. Increase the power-down wake-up 10 port and increase the power-down wakeup sample program

[ 2017/11/7
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1. Corrects the clock output by the main clock divided by the system clock divided by CLKDIV(The
previous error description is that the main clock divided by the frequency output clock is the main clock
before the CLKDIV frequency division)

2. STC8 Series Comparator Interrupt Sets 4-Level Interrupt Priority(The previous version was
incorrectly described)
3. Increase the interrupt system block diagram
: Increase the ADC 16th channel test sample code for external battery voltage testing (Chapter 17.3.4)
5. Added sample code for reading important parameters inside STC8 series MCUs (Chapter 8.3)

o 2017/11/2

1. Added SOP16 pin diagram for STC8H1K08S2A10 series and STC8H1K08S2 series
Correct EEPROM programming and erase clocks
Important instructions for increasing the programming and erase latency settings of STC8F series
and STCB8A series EEPROMSs

o 2017/10/31

Update chip package diagram
Update ADC Typical Application Circuit Diagram

o 2017/8/9

1. Corrected the number of 10 ports of the STC8A4K64S2A12 series to 59
Update selection price list

o 2017/8/1

1. Update application considerations

o 2017/7/27

1. Update selection and Price list

o 2017/7/12

Adding an important note to the STC8F2K64S4 Series D chip
STC8F2K64S4 Series D Chip starts to send samples (optional package LQFP44N LQFP32U
PDIP40)

(] 2017/7/3
1. STC8F2K Series Add TSSOP20 and SOP16 Pins
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o 2017/6/30

1. Increase the package size of QFN32, TSSOP20, SOP16
2. Important notes for updating the revision

o 2017/5/17

Add STC8F2K64S2 Series
Add STC8A4K64S2A12 Series
Add STC8F1K08S2A10 Series
Add STC8F1K08S2 Series

e

o 2017/5/12

1. Added description of auxiliary commands for 12C master mode(The auxiliary commands are valid
only for the C version of the STC8F2K64S4 series and the E version of the STC8A8K64S4A12 series.)

2. Added reference circuit diagram for ISP download using U8W, U8-Mini, and PL2303

3. Added description of port internal pull-up resistor and Schmitt trigger control

4. Updated STC8 series microcontroller selection and reference price

) 2017/3/1

1. Add chapters for important instructions and chapters used by the emulator

o 2016/12/22

1. STC8F2K64S4 Series C Chips without PCA/CCP/PWM Capability &
STC8AB8K64S4A12 Series B version of the chip has the following points need attention
e) When the serial port 1 uses the mode 2 of the timer 1 as the baud rate generator, the SMOD
(PCON.7) bit must be enabled.
f) All serial ports (including serial port 1, serial port 2, serial port 3, and serial port 4) must have
two stop bits when receiving data; otherwise, data loss may occur.
9) When accessing the internal expansion XSFR, the EXTRAM (AUXR.1) bit needs to be set,

otherwise the last 512 bytes of the internal XRAM are affected when the XSFR is written.

o 2016/11/22

1. Add sample programs
STC8F2K64S4 Series B version of the chip has the following points need attention
a) When the serial port 1 uses the mode 2 of the timer 1 as the baud rate generator, the SMOD

(PCON.7) bit must be enabled.
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All serial ports (including serial port 1, serial port 2, serial port 3, and serial port 4) must have
two stop bits when receiving data; otherwise, data loss may occur.

When accessing the internal expansion XSFR, the EXTRAM (AUXR.1) bit needs to be set,
otherwise it will affect the last 512 bytes of the internal XRAM when writing XSFR.

2016/9/13

Increase CAN bus function(Define CAN pins, CAN interrupt related SFRs)
CAN bus functional SFRs need to be defined after discussion
Add IP3 and IP3H to set the interrupt priority of serial port 3 and serial port 4
The above two functions are in the planning stage. The current chip does not have this function

2016/5/6

Add 12C Option to Selection Price List
The description of the port switching of the serial port 4 is wrong in the correction overview

2016/4/27

Modify some incorrect instruction execution time in the instruction list

2016/4/22

Modify the LQFP64S package diagram and pin arrangement of the STC8A8K 6454 series
Modify the package diagram and pin arrangement of the LQFP64S of STC8F8K 6454 series

2016/4/15

Modify the package diagram and pin arrangement of LQFP44 and LQFP48 of STC8A8K64S4 series
Modify the package drawing and pin arrangement of LQFP44 and LQFP48 of STC8F8K64S4 series
Modify the package diagram and pin arrangement of the STC8F2K6454 series LQFP44
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